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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Despite the improvement of existing techniques and the de-
velopment of new surgical technologies, the anastomotic leak
in the hollow digestive organs is one of the most difficult com-
plications in abdominal surgery. The incidence of such com-
plications, according to various authors, ranges from 2-8.1%
in small bowel anastomosis to 3.8-14.6% in operations on the
colon [1,2]. Anastomotic leak is accompanied by mortality rate
of 14-21.7% [3]; with the development of disseminated perito-
nitis, abdominal sepsis mortality increases up to 43-82.9% [1,4].
So far, there is no single point of view in the surgical commu-
nity regarding the causes of anastomotic leak development and
surgical tactics in the development of these complications. Ac-
cording to the literature on the subject, among the risk factors
for the development of an anastomotic leak are microcirculation
disruption in the anastomosis area, tissue regeneration failure,
infection, increased intra-intestinal pressure, changes in the rhe-
ological properties of blood, homeostatic imbalances, etc. [1].
A separate group of risk factors includes tactical and technical
errors in the formation of anastomosis [5].

Although there is no doubt about the role of regenerative pro-
cesses in the formation of intestinal anastomosis [6,7], scientific
publications and research at the current methodological level
on this topic are not enough. An in-depth study of the mecha-
nisms of reparative regeneration in the area of the anastomosis
and possibilities of regenerative processes stimulation, adequate
restoration of morpho-functional characteristics of digestive or-
gans that have been anastomosed is necessary. In domestic and
foreign sources, there are almost no publications about the role
of undifferentiated dysplasia of the connective tissue (UDCT) in
the development of anastomotic leak in hollow digestive organs.

Anastomosis formation is a complex molecular- and cell-me-
diated process aimed at restoring of the continuity of the hol-
low digestive organs [7]. It involves both classical processes of
inflammation: alteration, exudation, proliferation, and specific
reparative processes due to suture technique, suture material, the
presence of infection, and other factors [8].

Given the almost unexplored role of genetic predisposition
in the development of postoperative complications, namely the
failure of anastomotic sutures, we set a goal to study the poly-
morphism of genes encoding matrix metalloproteinase-2 (MMP-
2) and tissue inhibitor of matrix metalloproteinase-2 (TIMP-2).
The choice of these genes was not accidental - we were guided
by the main known pathophysiological mechanisms involved in
the formation of the intestinal anastomosis [7].

Matrix metalloproteinases (MMPs) are a group of enzymes
represented by cysteine, serine, aspartyl, and metal-dependent
proteinases. They belong to Zn** - and Ca**-dependent endopep-
tidases, which are involved in the remodeling of connective tis-
sue due to the destruction of its organic components at normal
pH values. MMPs play a major role in the metabolism of con-
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nective tissue proteins. These enzymes are also involved in many
physiological (embryonic development, morphogenesis, migra-
tion, adhesion, angiogenesis, involution, and tissue remodeling)
and pathological (inflammation, malignancy, cardiovascular,
pulmonary diseases, arthritis) processes. They are also able to
model the activity of growth factors, cytokines, and their recep-
tors. Enzymes from the MMPs group (MMPs -2, -3, -9) affect
vascular wall permeability and angiogenesis by regulating the
catabolism of extracellular matrix components and cell-matrix
interactions [9]. Currently, approximately 30 different MMPs
are known, which are divided into 5 groups based on substrate
specificity: collagenases; gelatinases; stromelysins; membrane-
bound; other matrixins not included in the above groups. The
gelatinase subfamily includes 2 enzymes - gelatinase A (MMP-
2) and gelatinase B (MMP-9). MMP-2.,9 show a high affinity
for type IV collagen, so they are sometimes called type IV col-
lagenases. MMP-2 occupy a central position in the regulating of
the balance between the processes of synthesis and proteolysis
in the extracellular matrix, affect the implementation of physi-
ological processes and pathological changes in the body [9].

The main regulators of matrix metalloproteinases are tissue
inhibitors of metalloproteinases - TIMPs (TIMP-1, TIMP-2,
TIMP-3, TIMP-4). All 4 groups of TIMPs can inhibit the pro-
teolysis of latent forms of MMP and inhibit the active forms of
MMP, but TIMP-1 is more active against MMP-9, and TIMP-2
shows specificity for MMP-2 [10].

Recently these enzymes, namely their expression, polymor-
phism of the genes that encode them, have been actively stud-
ied as diagnostic and prognostic factors in oncological diseases
[11,12,13], cardiovascular pathology [14,15], ophthalmology
[16], etc.

At the same time, information on the role of MMPs in the
development of anastomotic leak in hollow digestive organs is
almost absent. During the analysis of the literature, we found a
small number of publications on the study of MMP expression
in the colorectal anastomoses leak [17-19], postoperative peri-
tonitis [20,21].

However, we have not found publications on the study of ge-
netic polymorphism of matrix metalloproteinases and their regu-
lators in terms of the development of anastomotic leak.

The aim - to analyze the frequency of polymorphic variants of
genes MMP-2 (C3% — T) and TIMP-2 (G** — A) in patients
with anastomotic leak in hollow digestive organs.

Material and methods. A retro- and prospective trial was
based on data on 61 patients, who were treated at the Shalimov
National Institute of Surgery and Transplantology. 17 of 61 pa-
tients (experimental group 2) suffered anastomotic leak in hol-
low digestive organs, 44 of 61 patients (experimental group 1)
had phenotypic signs of UDCT. For the assessment of genetic
polymorphism in the population, 80 practically healthy people
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have been examined (control group), who were matched by gen-
der and age with experimental groups. Of the special laboratory
tests, we have measured serum procalcitonin and C-reactive pro-
tein. For the assessment of connective tissue, we analyzed free
hydroxyproline in the serum and urinary glycosaminoglycans.
UDCT has been diagnosed with a proven technique (Ukrainian
patent for utility model Ne120158 UA). The stage of dysplasia
was evaluated using the original clinical screening scale, which
was based on the table of the severity criteria of connective tis-
sue dysplasia made by T.Y. Smolnova (2003) [22].

Genetic studies were performed in the laboratory of the De-
partment of General and Molecular Pathophysiology at the
Bogomoletz Institute of Physiology NAS of Ukraine. The col-
lection of the buccal epithelium was performed using buccal
brushes with the upcoming freezing of the samples at the tem-
perature of -20 © C. DNA for the genotyping was extracted from
the samples using Diatom™ Prep 200 (Isogen Laboratory, RF)
following the manufacturer’s protocol.

The following polymorphisms were studied by real-time
PCR: C'B3% — T (MMP2), rs243865 and G** — A (TIMP2),
rs9900972. Amplification reactions were performed using the
Fast Real-time PCR System (Applied Biosystems, USA) in a
final reaction volume of 20 ul containing 2X TaqMan Universal
Master Mix (Applied Biosystems, USA), assay C_ 1792560 10
and template DNA. Amplification of gene fragments consisted
of a denaturation step at 95° C for 20 s, followed by 40 cycles of
amplification at 95° C for 3 s and 60° C for 30 sec. Data analysis
was performed with 7500 Fast Real-Time PCR Software (Ap-
plied Biosystems, Foster City, USA).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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The main part of the statistical analysis was performed using
the program «Statistica 7.0» (SPSS) and Excel 2000. Nominal
data were presented in the form of quantitative and percentage
values. The significance of differences in mean values in groups
with different genotypes was determined using the method of
one-way analysis of variance (URL: http://www.dgmp.kyiv.ua/
index.php/snip-ka). The correspondence of genotype distribu-
tion was checked using the Hardy-Weinberg test. Pearson’s 2
test was used to compare the distribution of genotypes in the
experimental and control groups.

Results and discussion. To identify the possible associa-
tion of polymorphic variants of the MMP-2 (C3% — T) and
TIMP2 (G*® — A) genes with the risk of anastomotic leak, we
performed a one-way analysis of variance of the frequency of
genotypes in the studied groups of patients (Table 1).

In the analysis of models of inheritance of the MMP2 gene
(C13% — T), namely codominant, dominant, recessive, supra-
dominant and additive in the control group (n = 80) and the ex-
perimental group 1 with phenotypic signs of UDCT (n = 44), it
was found that the distribution of genotypes corresponds to the
Hardy-Weinberg law (p> 0.05). Using the y2 test with 2 degrees
of freedom, we were not able to detect statistically significant
differences in the distribution of genotypes in the group of sick
people and the group of practically healthy people (p>0.05).

Having analyzed all inheritance models, we selected the best
model with the lowest Akaike Information Criterion. Such a
model turned out to be a recessive model, for which the table
shows the values of the odds ratio, statistical significance, as
well as the Akaike Information Criterion (AIC) (Table 2).

Table 1. The distribution of polymorphic variants of genes MMP-2
(C13% — T), rs243865 and TIMP-2 (G*”* — A), rs9900972 in the studied groups

Control rou Experimental group 1 Experimental group 2
The studied gene 1=80 é’; %) P (with phenotypic signs of UDCT) (with anastomotic leak)
’ n=44 (%) n=17 (%)
cc 38 (47,5%) 26 (59,1%) 11 (64,7%)
(C%M?T) CT 34 (42,5%) 16 (36,4%) 5(29,4%)
TT 8 (10%) 2 (4,5%) 1 (5,9%)
Hardy-Weinberg test (%, p) 1*=0,01, p>0,05 x*=0,05, p>0,05 1*=0,17, p>0,05
GG 50 (50%) 24 (54,5%) 14 (82,4%)
TIMP2 . . .
(GWoA) GA 32 (40%) 15 (34,1%) 3 (17,6%)
AA 8 (10%) 5(11,4%) 0 (%)
Hardy-Weinberg test (3, p) +*=0,18, p>0,05 v=1,15, p<0,05 *=0,15, p<0,05

Table 2. The odds ratio for a recessive model of inheritance of patients
with phenotypic signs of UDCT. Odds ratio with 95% confidence interval

Control srou Experimental group 1
Genotype _ group (with phenotypical signs of UDCT)n=44 Odds ratio p-value AIC
n=80 (%)
(%)
CC+CT 72 (90%) 42 (95.5%) 1.00
TT 8 (10%) 2 (4.5%) 0.43 (0.06 - 1.81) 0.3 16.12
Table 3. The odds ratio for the recessive model of inheritance in patients with failure of anastomotic sutures.
Odds ratio with 95% confidence interval
Experimental group 2 .
=80 (°© -
Genotype Control group n=80 (%) (with anastomotic leak) n=17 (%) Odds ratio p-value | AIC
CC+CT 72 (90%) 16 (94.1%) 1.00

TT 8 (10%) 1(5.9%) 0.56 (0.03 - 3.39) 0.6 14.62
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Analysis of the multiplicative model of inheritance of the
MMP-2 gene (C3% — T), comparing the control group (n=80)
and experimental group 2 with anastomotic leak (n=17) showed
compliance with the distribution of genotypes to Hardy-Wein-
berg’s law (p>0,05), which was tested in the control group using
the test y2 with 1 degree of freedom, without Yates correction.
Using the test x2 with 2 degrees of freedom, we did not find sta-
tistically significant differences in the distribution of genotypes
in the group of sick people and the group of practically healthy
people (p>0.05). After analyzing all models of inheritance, we
chose the best model with the lowest AIC (Table 3).

It is noteworthy that in experimental groups 1 and 2 there were
half as many carriers of the homozygous TT genotype as com-
pared with the control: 4.4% and 5.9% versus 10% (p<0.05),
respectively. However, carriers of the SS genotype dominant in
all groups were greater in the group with suture failure (research
2): 64.7% versus 47.5% (p<0.05) in the control (Fig. 1).

In the analysis of TIMP-2 inheritance models (G — A),
in the control group (n = 80) and experimental group 1 with
phenotypic signs of connective tissue pathology (n = 44), we
could not find statistically significant differences in the dis-
tribution of genotypes in the group of patients and the group
of almost healthy people (p>0.05). The conformity of the
genotype distribution to Hardy-Weinberg’s law in the control
group was checked using the x2 test with 1 degree of free-
dom, without the use of Yates correction. It was found that
the distribution of genotypes in the control group corresponds
to Hardy-Weinberg’s law (p>0.05).

We were able to find statistically significant differences in the
distribution of genotypes (p<0.05) in the analysis of TIMP-2 in-
heritance models (G**®* — A), in the control group (n=80) and
experimental group 2 with anastomotic leak (n=17). The con-
formity of the genotype distribution to Hardy-Weinberg’s law in
the control group was checked using the y2 test with 1 degree of
freedom, without the use of Yates correction. After analyzing all
models of inheritance, we chose the best model with the lowest
AIC (Table 4).

In the examined population in the control group and experi-
mental group 1, the distribution of carriers of GG, GA, and AA
genotypes was significantly similar. However, in the group of
patients with anastomotic leak (experimental group 2), the dis-

o T T T d

Control group Experimental Experimental

group 1 group 2

Fig. 1. Frequency distribution of allelic polymorphism (%) of
the promoter (C3" — T) MMP?2 gene

tribution of genotype carriers was significantly different. Thus,
the dominant GG variant almost twice significantly exceeded
the indicators of control and experimental group 1 (82.4% vs.
50% and 54.4%, respectively, p<0.05). Heterozygous GA geno-
type in the second experimental group was more than twice as
rare as in the control (17.6% vs. 40%). Carriers of homozygous
AA genotype in the group with anastomotic leak were not de-
tected, while a similar variant in control and experimental group
1 was found in 10% and 11.4% of cases (Fig. 2).

In examined patients with anastomotic leak of the hollow
digestive organs, signs of UDCT were found in 13 (76.47%)
patients. The following phenotypic pathologies of UDCT were
most commonly encountered: visceral pathology (76.47%), vas-
cular pathology (70.58%), arrhythmias (52.9%).

The study of phenotypic signs of UDCT in the group of pa-
tients with anastomotic leak showed that 3 patients (17.6%) had
a mild UDCT, 6 patients (35.3%) had moderate, and 4 patients
(23.6%) had a severe degree of UDCT. In 4 patients (23.5%),
signs of the pathology of the connective tissue were not detected.

The level of serum hydroxyproline in the group of patients
without phenotypic signs of connective tissue dysplasia was
36.9+1.6 umol/L, which is almost twice as high as in the con-
trol group (21.2+0.8 pmol/L). When studying the dynamics of
changes in serum hydroxyproline levels, it was found that an
increase in the collagenolytic activity of glycosaminoglycans
and free hydroxyproline levels had a direct correlation with
the severity of UDCT. With a mild degree of UDCT, the lev-
el of serum hydroxyproline was (46.9+2.8) umol/L, moderate
(75.2+3.2) umol/L and severe (122.143.6) umol/l, which is al-
most 6 times higher than in the control group and 3 times higher
than in patients with anastomotic leak without clinical signs of
connective tissue dysplasia.

When studying the dynamics of changes in urinary glycos-
aminoglycans levels, a direct correlation with the severity of
UDCT was also revealed. With a mild degree of UDCT, the level
of glycosaminoglycans was 80.94+2.8 umol/L, which is highly
reliable, twice as many as in the control group (44.68+1.8). With
an average degree of 105.12+3.5 umol/L and a severe degree of
127.5443.4 umol/L, which was almost 3 times higher than the
control group and 2 times higher than patients with anastomotic
leak without clinical signs of connective tissue dysplasia.

WGG

GA

HAA

Control Experimental Experimental
group group 1 group 2

Fig. 2. Frequency distribution of allelic polymorphism (%) of
the promoter (G*”* — A) of the TIMP2 gene

Table 4. The odds ratio for recessive inheritance model in patients with anastomotic leak. Odds ratio with 95% confidence interval

Experimental group 2 .
=80 (° -
Genotype | Control group n=80 (%) (with anastomotic leak) n=17 (%) Odds ratio p-value | AIC
GG+GA 72 (90%) 17 (100%) 1.00
AA 8 (10%) 0 (0%) 0 (NA-1.479e+266) 1 15.62
© GMN 9



Our data on the study of polymorphic variants of the MMP2
(C13% — T) and TIMP2 (G*»® — A) genes in the Ukrainian pop-
ulation (n = 80) generally correspond to populations of Europe
and the USA [23,24].

The closest genotypic variations in the studied genes were
populations of Austria [25] and the Netherlands [26]. Moreover,
we found significant differences when compared with the Afri-
can and Asian populations [27,28]. Interestingly, in these popu-
lations, the frequency of the main C allele of the MMP-2 gene
(rs243865) was 93.7% (Africa) and 90% (Asia), which signifi-
cantly exceeds the indices of our control group (76%) and the
European population (75,5%). Whereas, the minor T allele was
found in 24% of the control group, and 10% (Asia) and 6.7%
(Africa), respectively [23].

As a result of genetic and statistical analysis of the polymor-
phism of the MMP-2 (C3% — T) and TIMP-2 (G*® — A) genes,
variants of genotypes associated with the risk of development
of anastomotic leak of the hollow digestive organs were deter-
mined.

Thus, in the experimental group with anastomotic leak, car-
riers of the homozygous SS genotype of the MMP2 gene were
found to be 1.36 times more often than in the control group. At
the same time, the minor TT homozygotes in the group of pa-
tients with anastomotic leak were almost half that in the control
(5.9% versus 10% (p <0.05)).

In the analysis of carriers of TIMP-2 genotypes, we obtained
statically reliable data: in the group of patients with anastomotic
leak, GG variant was 82.4%, which is 1.6 times higher than in
the control group (82.4% vs. 54.4%, p<0.05). Carriers of minor
homozygotes of AA genotype in the group of patients with anas-
tomotic leak were not detected, while a similar genotype in the
control group was found in 10%.

Given the role of matrix metalloproteinases and their inhibi-
tors in the processes of synthesis and proteolysis, connective
tissue remodeling, connective tissue protein metabolism, the
ability to affect vascular permeability and angiogenesis, [8] the
relevance of their study in the context of the pathogenesis of
anastomotic leak of the hollow digestive organs is undoubted.

There are several publications in the literature on the detec-
tion of changes in the ratio of type I/III collagen, increased ex-
pression of MMP-1 and MMP-2 in the mucosa and MMP-2 and
MMP-9 in the submucosal layer of the colon in patients with the
leakage of colorectal anastomosis [17-19].

The correlation between the level of biochemical markers of
collagen biodegradation and the severity of UDST revealed,
which is diagnosed on the basis of phenotypic, visceral manifes-
tations, and instrumental examinations. This could serve as an
informative diagnostic criterion of UDST and could be used to
predict the development and course of complications in patients
with anastomotic leak in the hollow digestive organs. Such
changes are apparently due to increased proteolytic activity in
patients with anastomotic leak. This confirms the data of some
authors that the anastomotic leak and development of peritonitis
leads to a pronounced and persistent mismatch in the proteinase
system - inhibitors of blood proteinases. It is the hyperactivation
of proteolytic systems of the body against the background of
reduction of inhibitory potential that is regarded as one of the
key pathogenetic links of endogenous intoxication.

Understanding the pathogenetic processes underlying the for-
mation of the anastomosis and possible «weaknessesy is no less
important than the surgical technique.

In our view, the focus of future research on the pathogenetic
factors of abdominal postoperative complications should be
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shifted to a more cellular and molecular level. Thus, a better
understanding of the mechanisms of the formation of intestinal
anastomosis will contribute to the development of new diagnos-
tic, prognostic, and therapeutic techniques.

The differences we have identified in allelic variants of the
studied genes in the groups with anastomotic leak are the basis
for further study and research for molecular genetic markers that
encode the main links in the pathogenesis of anastomotic leak
and other postoperative complications.

Conclusions.

1. Anastomotic leak in hollow digestive organs is 1.36 times
more common in carriers of homozygous CC genotype of the
MMP-2 gene, and twice less common in minor homozygotes of
TT (5.9% vs. 10%, p>0,05).

2. In the group of patients with anastomotic leak in hollow
digestive organs, it is statistically significant, the GG variant of
the TIMP-2 gene was detected 1.6 times more often. Carriers
of minor homozygotes of AA genotype in the group with anas-
tomotic leak were not detected, while a similar genotype in the
control group was found in 10% (p<0,05).

3. Molecular genetic research can be a new promising area for
the development of modern personalized diagnostic criteria and
models for predicting the development and course of postopera-
tive abdominal complications, including the anastomotic leak of
the hollow digestive organs.

4. The presence of connective tissue dysplasia in patients with
anastomotic leak in the hollow digestive organs is an aggravat-
ing comorbid factor, which must be considered when choosing
adequate surgical tactics and complex pathogenetically substan-
tiated treatment.

The research highlighted in the article became a fragment of
the research work of the Department of Surgery and Transplan-
tology of the Shupyk National Medical Academy of Postgradu-
ate Education on the topic: “Undifferentiated connective tissue
dysplasia as a risk factor in abdominal surgery” State Registra-
tion Number 0118U001239, deadline 2018-2022.
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SUMMARY

ANALYSIS OF POLYMORPHISM OF MATRIX METAL-
LOPROTEINASE-2 (C'* — T) AND TISSUE INHIBI-
TORS OF METALLOPROTEINASE-2 (G** — A) GENES
IN PATIENTS WITH ANASTOMOTIC LEAK IN HOL-
LOW DIGESTIVE ORGANS

"Voitiv Y., 2Usenko O., *Dosenko V., 'Dyadyk O.,
Dzhemiliev A.

IShupyk National Academy of Postgraduate Educationof the
Ministry of Health of Ukraine, Kyiv, *Shalimov National Insti-
tute of Surgery and Transplantology, National Academy of Med-
ical Sciences of Ukraine, Kyiv; *Bogomoletz Institute of Physiol-
0gy, National Academy of Sciences of Ukraine, Kyiv, Ukraine

The aim. To analyze the frequency of polymorphic variants of
MMP-2 (C3% — T) and TIMP-2 (G** — A) genes in patients
with anastomotic leak in hollow digestive organs.

The object of the study comprises 61 patients with anasto-
motic leak and connective tissue pathology, all treated at the
Shalimov National Institute of Surgery and Transplantology
during 2016-2019. Laboratory, genetic, histological studies and
statistical analysis were performed.

As a result of genetic and statistical analysis of the MMP-
2 (C13% — T) and TIMP-2 (G**® — A) gene polymorphisms,
genotype variants have been identified that are associated with
the risk of anastomotic leak in hollow digestive organs. Signifi-
cant differences in the distribution of genotypes in the studied
groups were revealed. Analysis of the multiplicative model of
inheritance of MMP-2 and TIMP-2 genes showed compliance
of genotype distribution with Hardy-Weinberg’s law. All models
of inheritance were analyzed and the best model with the lowest
Akaike Information Criterion, which turned out to be a recessive
model, has been determined.

Anastomotic leak in hollow digestive organs is 1.36 times
more common in carriers of homozygous CC genotype of the
MMP-2 gene and twice less common in minor homozygotes
of TT (5.9% vs. 10%, p>0.05). It is statistically significant
that in the group of patients with anastomotic leak in hollow
digestive organs the GG variant of the TIMP-2 gene was de-
tected 1.6 times more often. Carriers of minor homozygotes
of AA genotype in the group with suture failure were not
detected, while a similar genotype in the control group was
found in 10% (p<0.05).

Keywords: Anastomotic leak, MMP-2, TIMR-2, gene poly-
morphism.
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PE3IOME

AHAJIU3 HOJIMMOP®U3MA T'EHOB MATPUKCHOM METAJJIOIIPOTEUMHASBI - 2 (C3%—T)
U TKAHEBOI'O HHTUBUTOPA MATPUKCHOM METAJIJIOIIPOTEUHASBI - 2 (G —A)
Y BOJIBHBIX C HECOCTOATEJBHOCTBIO HIBOB AHACTOMO3O0B ITOJIBIX OPTAHOB ITUIIEBAPEHU S

'Boiitus S1.IO., 'Yeenko O.10., 2Jlocenko B.9., laabik O.0., I:xemuiaes A.H.

'Hayuonanvhas meduyunckas akademusi nocieouniomno2o oopasosanus um. ILJIL. [lynuka;
IV «Hayuonanohwiil uncmumym xupypeuu u mpancnaanmono2uu um. A.A. Hlanumosay HAMH Ykpaunwi,
SUnemumym ¢usuonozuu um. A.A. Bozomonvya HAH Ykpaunwi, Kuee, Ykpauna

Ilenb McCnea0BaHus - aHAIN3 YacTOThI MOTUMOP(QHBIX BapH-
QHTOB I'€HOB MaTPHKCHOH MeTasutonporenHassl — 2 (C1%—T)
U TKAHEBOTO MHTHOMTOpA MAaTPUKCHOM METaJIONPOTEHHA3HI - 2
(G*»—A) y OGOJNBHBIX ¢ HECOCTOSITEIBHOCTBIO [IIBOB aHACTOMO-
30B II0JIBIX OPraHOB MHUILEBAPCHHUSL.

OGcienoBan 61 mamyeHT ¢ HECOCTOSITEIPHOCTBIO IIIBOB aHa-
cToM030B (n=17) 1 maronorueil CoeqMHUTEILHON TKaHU (n=44),
KOTOpBIC Jiedniuch B HalMOHAaIbHOM HHCTUTYTEC XUPYPIHH H
tpaHcmutantonoruu uM. A.A. [llamumosa. [Iposenensr mabopa-
TOpPHBIC, TCHETHYCCKHE, TMCTOJIOIMYCCKUE M CTaTUCTHYCCKUE
HCCIIC/IOBAHUSL.

B pesynbrare reHETHMYECKOr0 M CTaTUCTHYECKOro aHajiu3a
nonuMophu3Ma TeHOB MAaTPUKCHOW METaJUIONpPOTEHHA3bl — 2
(CP%>T) u TKaHEBOr0 HHIMOMTOpA MATPHKCHOH MeTaslio-
npoternHassl — 2 (G**®—A) onpezeneHbl BApUAHTBI [CHOTHIIOB,
ACCOLIMHPOBAHHBIX C PHCKOM DPa3BHTHS HECOCTOSTEIBHOCTH
IIIBOB QaHACTOMO30B IOJIBIX OPTaHOB IHIICBAPCHUS. BBIsSBICHBI
JIOCTOBEPHBIC Pa3INyMsl PACHPEICICHHUS CHOTHIIOB B H3ydae-
MBIX IpyIinax. AHajau3 MYJIBTUIIMKATHBHONW MOJIEIN HACIEeI0-

BaHUsI FCHOB MaTPUKCHOM MeraiutonporenHassl — 2 (C1—T)
1 TKaHEBOTO MHTUOUTOPA MAaTPUKCHON METAIIIONPOTEHHA3HI — 2
(G*3—A) noxasaji COOTBETCTBHE PACIIPE/ICICHUSI TCHOTUIIOB C
3akoHOM Xapnu-Baiinoepra. [IpoananmsnpoBaHbsl Bce Haclen-
CTBEHHBIC MOJIENN, JIy4Illel Cpei HUX C HanOoJiee HU3KUM HH-
(OpMaIMOHHBIM KpHTEpHEM AKAaWKH OKa3aJlach PEIeCCHBHAs
MOJIEIIb.

HecocTosTenbHOCTE MIBOB aHACTOMO30B MOJIBIX OPTAaHOB ITH-
mesapeHus B 1,36 pasa ydale BCTpedaeTcs y HOCUTEICH roMo-
surorHoro CC reHoTHna reHa MaTpUKCHONW METaJUIONPOTEHHA-
361 — 2 (C3%—T) u BOBOE pexe - B MUHOPHBIX romo3urorax TT
(5,9% nporus 10%, p<0,05). B rpynme nanueHToB ¢ HECOCTOSI-
TEILHOCTBIO IIIBOB AHACTOMO30B ITOJIBIX OPTaHOB MTUIIEBAPCHNS,
CTaTHCTUYECKH JJOCTOBEPHO, B 1,6 pa3a yarie BBISIBICHBI HOCH-
Tenmu romo3urotHoro GG BapuaHTa TeHA TKAHEBOTO MHIHOHTO-
pa MaTpHKCHOH MeTatonpoTerHasbl — 2 (G**—A). Hocureneit
MHHOPHBIX TOMO3UTOT AA T€HOTHUIIA B IPYIIIE C HECOCTOSTEIb-
HOCTBIO IIBOB HEe OOHAPY’KEHO, aHAJIOTHYHBIA TeHOTHII B KOH-
TpoJbHOH rpymre Berpedancs B 10% (p<0,05).
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EFFECTS OF NUTRITIONAL TREATMENT ON THE QUALITY OF LIFE
IN THE PATIENTS AFTER RADICAL SURGERY FOR COLON CANCER

Bekisheva A., Makishev A.

Astana Medical University, Nur-Sultan, Kazakhstan

According to the latest data from International Agency for Re-
search on cancer colorectal cancer is a common cancer disease.
There are estimated to be 10.2% newly diagnosed and 9.2%
deaths from this disease in the world [1]. Despite the common
term “colorectal cancer,” the colon and rectum have a differ-
ent anatomical structure, respectively, colon and rectal cancer
require different treatment approaches [2,3]. Today, a radical
method of treating colorectal cancer is surgery [4-8]. Despite
advances in surgical treatment of colorectal cancer, questions of
postoperative consequences and survival remain open. Changes
in colorectal anatomy following cancer resection may lead to
various functional complications that are important in the distant
future [9]. The consequences of surgical treatment of colorectal
cancer are well investigated. These consequences are associated
with urogenital and sexual disfunction [10-12]. Functional com-
plications after surgical treatment of colon cancer are associated
with malabsorption[13] and nutritional deficiency [14]. Malnu-
trition is one of the functional abnormalities following surgical
resection of the colon. Malnutrition is known to be one of the
most important problems in oncology and can be caused by both
the course of the disease and the consequence of treatment [15].
Certainly, the development of malnutrition has an adverse effect
on the prognosis and is one of the causes of death in a cancer
patient [16-21].

We were interested in assessing the nutritional status of pa-
tients, the impact of nutritional support on quality of life of a
patient, and comparing the efficacy of special nutritional support
and a high-calorie therapeutic diet to the nutritional status of
patients after radical surgical treatment of colon cancer.

Material and methods. The research work was carried out on the
basis of the Nur-Sultan City Oncology Center (Republic of Kazakh-
stan) in the period from 2016-2020. The structure of the research
work meets modern ethical norms and requirements. The research
protocol was approved by the ethics committee. Before perform-
ing the research work, the informed consent of each participant of
the research was obtained after explaining the goals and methods
of its implementation. Criterion for inclusion: patients with veri-
fied diagnosis of colon cancer of stages I-I1I, signing of informed

consent. Criterion of exclusion: patients with verified diagnosis of
colon cancer of stage IV, refusal to sign informed consent. 1 month
after the surgical treatment in all patients was evaluated the prog-
nostic nutritional index (PNI) according to the formula 10*albumin
(g/L)+0,005+ number of lymphocytes was determined. Distribu-
tion of PNI was normal. The median was 44,5 (range:30,81-58,25).
According to the schedule of ROC-curve (receiver operating char-
acteristic), the threshold value of PNI was 45,0 (sensitivity —91,8%,
specificity — 87,7%). Taking into account the threshold level of PNI,
the patients were divided into 3 groups by randomization comput-
er program. G1 - patients with low PNI (68 patients), who were
treated with the nutritive correction by enteral feeding courses of
15 days every 3 months, were offered enteral feeding as a supple-
ment to a regular diet. The supplement of choice is specialized en-
teral mixtures ready to use for cancer patients. Enteral feeding used
throughout the study was one brand. The daily amount of consumed
cans is 2 pieces (400 ml - 600 kcal, 24 gr of protein), the drink as
well is enriched with minerals and vitamins (potassium, calcium,
magnesium, phosphorus, vitamins A, B1, B2, B6, B12 C, etc.). G2-
patients with low PNI (64), who were prescribed a high-calorie diet.
In order to prescribe the diet we individually calculated the calorie
of diet taking into account all factors, such as digestive function
and absorption capacity of the gastrointestinal tract, psychological
state of patients. A diet diary was kept. A therapeutic high-calorie
diet (number, type and frequency of meals) was chosen individu-
ally with regard to the patient’s taste preferences and limitations.
G3 - patients with high PNI (88 people), they maintained their ad
libitum intake and were dynamically monitored. In the rehabilita-
tion period of 1,3,6,9 and 12 months after surgical treatment clinical
and laboratory examination of nutritional status of patients in all
groups was conducted.

By prescribing two different types of nutritional status support
(high-calorie diet and enteral nutrition), the goal was to provide
patients with the necessary amount of protein and energy. Pa-
rameters and study measures are described in Table 1.

To assess the nutritional status, the BMI was calculated using
the formula (Table 2): BMI=m/h?, where m — is weight, h — is
height.

Table 1. Data collection, patient visit schedule

Visit schedule (after surgery)
Characteristics
1 month 3 month 6 month 9 month 12 month
Demographic data
Anamnesis vitae +
Informed consent +
Randomization +
BMI, weight +
Nutritional Risk Screening NRS-2002 +
Laboratory ?malysis (albumin, total N N N N
protein, lymphocytes)
Food diary + + +
Calculation of energy intake of the diet + + +

Abbreviations: BMI- body mass index, NRS- Nutritional Risk Screening
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Table 2. BMI indicators

BMI Stage of body weight loss
21-25 kg/m? Normal
up to 20 kg/m? Distinct body weight loss

up to 17 kg/m?

Significant body weight loss

up to 16 kg/m?

Ultimate body weight loss

Table 3. Nutritional Risk Screening (NRS-2002)

Stage 1
BMI >20.5 Yes No
Weight loss in 3 months Yes No
Inadequate nutrition over the past week Yes No
The patient’s condition is serious (or is in the Intensive Care Unit) Yes No

A negative answer to all questions indicates that there is no malnutrition.
If you give a positive answer at least to one question, you must proceed to Stage 2.

Stage 2
Nutritional status
Weight loss by more than 5% for the last 3 months or eating i 1 point
n the volume of 50-75% of the previous week’s food intake P
Weight loss by more than 5% for the last 2 months or BMI of 18.5-20.5 and poor health or eating in the volume 2 points
of 25-60% of the volume of previous week’s food intake P
Weight loss by more than 5% for the last 1 month (more than 15% for 3 months) or Body Mass Index less than 3 points
18,5 and poor health or eating in the volume of 0-25 % of the volume of previous week’s food intake P
Disease severity
Cancer, femoral neck fracture, cirrhosis of the liver, chronic hemodialysis, diabetes. 1 point
Radical abdominal surgery, stroke, severe pneumonia, haemoblastosis 2 points
Cerebral injury, bone marrow transplantation, intensive care (APACHE-II > 10) 3 points

For the purpose of calculating the deviation of body weight,
the following formula was used:

Mass deviation = (normal body weight-actual body weight)
+normal body weight*100%

In the research work we used the NRS - 2002 recommended
by Kondrup J et al. [22] (Table 3).

If the sum of points on the NRS-2002 scale exceeded more
than 3 points, additional laboratory diagnostics of protein me-
tabolism indicators was performed. We studied: the content of
total protein (reference values 66-87 g/L), serum albumin (refer-
ence values 35-52 g/L) and number of lymphocytes (mL?). To
obtain accurate and reliable data from a single analyzer, all pa-
tients were sent to one and the same clinical laboratory.

Actually, in order to estimate total energy expenditure it is
necessary to measure resting energy expenditure and energy re-
lated to physical activity by indirect calorimetry-the gold stan-
dard. However, according to the ESPEN recommendations, if it
is not possible to individually determine the total energy expen-
diture, it is necessary to calculate the daily energy requirement
at the rate of 25-30 kcal /kg/ day [23].

Quality of life was assessed using the European Organi-
zation for Research and Treatment of Cancer EORTC QLQ
C 30 questionnaire version 3.0. The questionnaire consists
of 30 questions, including functional scales: physical, role,
emotional, cognitive, social, general health; symptomatic
scales (fatigue, pain, nausea/vomiting); 6 items that evalu-
ate individual symptoms and a scale of financial well-being.
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High scores on functional scales indicate better functioning
of the body, while high scores on symptomatic scales have an
unfavorable value. The scores were linearly converted to get
quality scores from 0 to 100 [24].

Statistical analysis was performed using the SPSS 22 pro-
gram. Information on incidence, prevalence or frequency is ex-
pressed in numbers and percentages (stage of cancer, number
of cases of malnutrition etc.) Age, anthropometric data, BMI,
blood counts and quality of life indicators were expressed as an
average value with a standard deviation. The Wilcoxon test was
used to compare continuous indicators. A correlation analysis
and Mann-Whitney test was also performed. A statistical signifi-
cance was established for a P value of less than 0.05.

Results and discussions. The number of patients is 220, in-
cluding 139 (63%) male and 81 (37%) female. The average age
was 62.5+2.3 years. By stages of colon cancer, patients were
distributed as follows: Stage I (T NM; TN M, ) - 33 (15%)
people, Stage IT (T,NM_; T, N M; T, N M) -108 (49%) peo-
ple, Stage III (T,,,N,,, MO; T, N, M0) - 79 (36%) people. In
40 patients, the tumor was localized in the transverse colon, in
108 - in the descending part of the colon, and in 60 - in the
ascending part of the colon. In 12 - in the hepatic flexure of the
colon. According to histological classification, adenocarcinoma
was detected in 85% of cases, and undifferentiated carcinoma in
15%. Depending on the location and stage of the tumor process,
the patients underwent surgery: right hemicolectomy, left hemi-
colectomy, transverse colon resection (Table 4).
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Table 4. Clinical characteristics of patients

Number of patients n=220

Age 62,5+2,3

Male 139 (63%)
Sex

Female 81 (37%)

Stage I (TINOMO; T2NOMO) 33 (15%)
Stages of colorectal cancer Stage 11 (T3NOMO; T4aNOMO; T4bNOMO) 108 (49%)
Stage IIT (T1,2N1,2aM0; T2,3N2aM0) 79 (36%)
Transverse colon 40 (18%)
o Descending colon 108(49%)

Tumor localization -

Ascending colon 60 (27%)

Right colic flexure 12 (6%)

Transverse colon resection 40 (18%)

Type of operation Right hemicolectomy 72 (33%)
Left hemicolectomy 108 (49%)

We compared the clinical and laboratory indicators of the nu-
tritional status of patients of the G1 who received special enteral
nutrition according to the scheme and the G2 who were pre-
scribed a therapeutic high-calorie diet. In G1 significant chang-
es were made in the indicators of weight, BMI, albumin and
total protein, except for the number of lymphocytes. There is
an improvement in anthropometric indicators: an increase in
body weight by an average of 11.8 kg over 12 months (<0.05)
and the achievement of a BMI of 19 kg/m?, which is an in-
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dicator of the patient’s transition from the state of “signifi-
cant body weight loss” to “distinct body weight loss” (<0.03)
(Fig. 1,2 ). Relative to laboratory data, an increase in albumin
values from 28+2.3 g/L to 41+2.5 g/L (<0.01) and total pro-
tein from 56.2+5.2 g/L to 72+5.5 g/L (<0.01) was registered,
with the exception of the number of lymphocytes that did not
undergo significant changes from the initial low level (<0.6)
(Fig. 3,4). All parameters of nutritional status in patients of
G2 remained unchanged.
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Table 5. Quality of life indicators (EORTC QLQ C 30)

Group 1 Group 2 Group 3
Before | After After | Before | After | After | After | Before | After | After | After
Scales After
opera- 3 6 mon 12 opera- 3 6 12 opera- 3 6 12
tion mon. * | mon. tion mon. | mon. | mon. tion mon. | mon. | mon.

Functional
General health 49 65 78 85 48 50 55 68 50 38 35 28
Physical function 50 64 79 87 49 55 60 62 45 28 25 25
Role-playing 49 58 65 78 52 65 68 68 40 40 37 35
function
Emotional 50 68 75 86 52 58 52 53 50 4 38 35
function
Social function 51 75 78 85 52 48 50 55 48 35 22 20
ggfnmve func- 65 68 68 65 68 68 65 67 48 45 45 38
Symptomatic
scales
Fatigue 35 58 46 35 38 48 45 50 48 65 68 75
Pain 28 20 12 12 25 30 28 28 30 32 38 35
Nausea/vomiting 16 15 8 8 15 20 28 20 15 20 15 18
Symptom, indi-
vidual items
Dyspnea 7 8 5 3 8 10 13 10 11 12 18 15
Insomnia 16 15 16 15 18 18 17 18 16 18 20 18
Decreased 20 25 20 18 25 45 48 48 15 18 20 22
appetite
Constipation 45 58 56 58 48 48 50 58 45 48 45 47
Diarrhea 39 40 35 35 40 45 42 45 38 38 20 28
Financial 38 38 38 38 45 45 45 45 65 65 65 65
prosperity

By the 12th month of observation, when comparing the in-
dicators of the nutritional status of G1 and G2, we determined
the following changes: increase in body weight (75+12,8kg
vs 63,0£10,2 kg) and BMI (19+1,4 kg/m? vs 17,0+2,0 kg/m?);
increased protein counts like total protein (72+5,5g/L vs
61,2+5,4g/L ) and albumin (41,0+2,5 g/L vs 32,528 g/L).

According to NRS-2002 assessment and BMI malnutrition
developed in 3-6 months in G3. The prevalence of malnutri-
tion was observed in stage II and III by TNM classification. The
number of patients who suffer from malnutrition throughout the
rehabilitation period was 60 (68%) out of 88 with high PNI at
baseline NRS-2002 identified 48 malnourished patients, while
BMI identified 12 malnourished patients. Management of pa-
tients with initially high PNI in the postoperative period was
standard, without special nutritional support. In patients with
initially high PNI the following changes were observed: weight
loss from 3 months after the operation, the average body weight
loss was 17.5 kg during 12 months; BMI from the normal val-
ues (21 kg/m?) decreased to the state of “distinct body weight
loss” (18 kg/m?) (Fig.1,2); from the laboratory parameters the
albumin (45+2,2 g/L vs30,54+2,6 g/L) and total protein (85+4,1
g/L vs58,6+2,5 g/L) were significantly changed (<0.01). The
number of lymphocytes remained stable (<0,5) (Fig. 3,4). So,
According to the results of the NRS-2002, BMI and laboratory
results patients of the G3 who had malnutrition did not improve
their nutritional status until the end of the follow-up period .
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Improvement of functional scales (General health, Physical,
Emotional, Role and Social functioning) of quality of life of the
patients of the G1 were noted from the 3rd month (p<0,002),
having reached a considerably high level by the 12th month of
the study (p<0,05). These changes have a positive correlation
with the nutritional status of patients (p< 0,05). Symptomatic
and other scales did not differ significantly from the initial level.
In G2, changes towards improvement were noted in three func-
tional scales, such as General health, Physical and Role func-
tioning, but the changes were not so significant in comparison
with changes in functional scales of G1. Of the symptomatic
scales, “fatigue” worsened compared to the baseline (p<0,002).
The scale of “Decreased appetite” did not change/decreased sig-
nificantly (p<0,05). The rest of the functional and symptomatic
scales have not changed significantly. In the G3, with a baseline
high PNI and without nutritional deficiencies in the preoperative
period, during the dynamic observation worsened all indicators
of functional scales (p<0,03), these changes were closely related
to the development of malnutririon (p<0,002). There is also a
worsening of the “fatigue” scale, which is associated with the
development of nutritional insufficiency in patients during ob-
servation (p<0,05).

Correction of nutritional insufficiency is of particular impor-
tance in the rehabilitation of patients after surgical treatment of
cancer of the gastrointestinal tract as a consequence of malab-
sorption syndrome. Today, a large number of studies have been



GEORGIAN MEDICAL NEWS
No 10 (307) 2020

conducted on the nutritional status of patients with esophageal
and stomach cancer after special (surgical/chemotherapeutic)
treatment. However, there are few studies that focus on the status
of patients after surgical treatment of colorectal cancer. Accord-
ing to the results of our research, malnutrition in patients after
surgical treatment of colon cancer develops in 68% of cases by
the 3rd month of the rehabilitation period, despite high PNI and
absence of malnutrition in the preoperative stage (G3). Patients
with initially low PNI and presence of mild/middle malnutrition
in the preoperative period, who underwent course therapy with
enteric nutrition, successfully got out of the state of malnutrio-
tion (G 1). This group of patients had better indicators of nutri-
tional status and quality of life in comparison with patients who
were prescribed a high-calorie therapeutic diet (G2) (Table 5).

During the rehabilitation period, special enteral nutrition had
a more pronounced positive effect on the nutritional status of
patients and indicators of quality of life than a high-calorie diet.
Also, despite the initial high PNI and the lack of malnutrition
in the preoperative period, the majority of patients 1 year after
surgery are subject to the development of malnutrition. Thus,
most patients after surgical treatment of colon cancer develop
malnutrition by the 3rd month of the rehabilitation period. This
requires clinical and laboratory monitoring of nutritional status
every 3 months. Also, in order to prevent malnutrition and im-
prove the quality of life of this category of patients, it is neces-
sary to prescribe enteral feeding courses throughout the reha-
bilitation period.
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SUMMARY

EFFECTS OF NUTRITIONAL TREATMENT ON THE
QUALITY OF LIFE IN THE PATIENTS AFTER RADI-
CAL SURGERY FOR COLON CANCER

Bekisheva A., Makishev A.

Astana Medical University, Nur-Sultan, Kazakhstan

Malnutrition is one of the complications following surgical
resection of the colon. Aim - to study the impact of enteral nutri-
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tional supplements and high-calorie diet on to nutritional status
and quality of life within 12 months after surgical treatment.

220 patients after surgery of the colon cancer are divided into
3 groups: group 1 (G1 n=68) - enteral nutrition, group 2 (G2
n=64) - high-calorie diet, group 3 (G3 n=88) - patients with
baseline high PNI, follow-up. Nutritional status, NRS-2002 and
EORTC QLQ C 30 questionnaire were analyzed.

In G1 there was an increase in body weight, BMI and improve-
ment of laboratory parameters compared with G2, where body
weight, BMI and laboratory parameters remained unchanged
(p<0.03). In G3 there was a decrease in body weight, BMI and a
deterioration in blood counts (p>0.06). In G1, functional indicators
of quality of life were improved (p<0.002), which had a positive
correlation with nutrition indicators (p<0.05). In G2, an improve-
ment in 3 functional scales (p<0.003), but not as significant as in
G1. In G3 deterioration of all functional and symptomatic scales
that had a close correlation with malnutrition (p<0.05).

Special enteral nutrition had a more positive effect on the nu-
tritional status and quality of life than a high-calorie diet. Also,
despite the initial high PNI and the lack of malnutrition in the
preoperative period, the majority of patients 1 year after surgery
are subject to the development of malnutrition.

Keywords: colon cancer, malnutrition, quality of life, Repub-
lic of Kazakhstan.

PE3IOME

BJIUSAHUE HYTPUTHUBHOI'O IIMTAHUSI HA KAYE-
CTBO KHN3HU BOJIBHBIX ITOCJIE PAJIUKAJIBHOI'O
XAPYPTUUYECKOT'O JEYEHUSI PAKA OBOJOYHOM
KHUIIKHU

bekunmena A.T., Makuues A.K.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman,
Kasaxcman

HyTtputusHas HeIOCTaTOYHOCTD SIBISIETCS OJHUM M3 OCIIOX-
HEHUH 1ocie XUPYpruueckoil pesexuuu Tojactoi kumku. Lle-
JIbIO UCCIICOBAHMS SIBUJIOCH M3YyUCHUE BIMSHUS SHTEPATBLHOIO
IUTAHUS U BEICOKOKAJIOPUIHON IMEeThl HA HYTPUTHBHBIN CTaTyC
¥ KaueCTBO JKH3HU OONBHBIX MMOCIE PE3SKIMU TOJCTOW KHIIKH
crycts 12 Mecs1eB Nociie XUPypPruueckoro JeUeHus..

220 nmauueHToB MHOCJE ONEpalMy 10 MOBOLY paka TOJICTOH
KUIIKK paszaeneHs! Ha 3 rpynnsl: | rpynna (n=68) - sHTepalib-
Hoe nuTaHue, Il rpynma (n=64) - BbICOKOKajlOpHiHAs IueTa,
III rpynmna (n=88) - manMeHThl ¢ UCXOAHBIM BBICOKUM IIPOTHO-
cruyeckuM uHaekcoMm nutanus (ITHU). HytputusHeli cTatyc
NpoaHaJIM3UpPOBaH ¢ MpuMeHeHueM onpocHukoB NRS-2002 u
EORTC QLQ C 30.

B I rpymnne BbISBIEHO yBeJIHMYEHHE MAcChl Tela, MHAEKCA
maccel Tena (MMT) n ynyumenne 1abopaTopHBIX MOKa3aTenei
B cpaBHenuu co Il rpymnoii, roe macca tena, UMT u nabopa-
TOpHbIE TTapaMeTphl OcTaBaauch HeusMeHHbIMU (p=0,03). B 111
rpymnme Habmronanoch cHmwkeHune Maccsl tena, UMT u yxyn-
meHue nokasareneit kposu (p=0,06). B I rpynne ynyummiucs
(GyHKUIHOHATIBHBIE TTOKa3aTesu KayecTsa xu3Hu (p=0,002), uto
HAaXOJIWJIOCh B IOJOXUTEIbHON KOPpENsLMU C IOKa3aTelsiMu,
xapakrepusyoummMu craryc nuranus (p=0,05). Bo II rpyn-
e OTMEYAJOChYIydlleHHe M0 3 (YHKIHOHAIBHBIM IIKaJaM
(+£0,003), onHako He Takoe 3HaUUTEIbHOE, Kak B | rpynme, B 111
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rpyrme - yxyzuuel-u/le BCEX (I)yHKLIl/IOHaJ'[beIX U CUMIITOMaATHU4eC-
CKHUX IIKaJI, YTO HAaXOOAHJIOCh B TeCHOﬁ CBsI3U C HyTpHTVIBHOﬁ
HeocTarouHocThio (p<0,05).

CrienpanabHOE SHTEpaIbHOE MTUTAHUE 0Ka3aJ10 00JIee MOI0KH-
TCJIBHOC, YEM BbICOKOKaHOpI/II‘/'IHaﬂ JAHUCTAa, BIIMSIHHUC HA COCTOA-
HUE OOJILHOTO M KayeCTBO €ro »XHU3HU. HecMoTps Ha MCXOIHO
Bolcokuii [IHU u oTcyTcTBHE HyTPUTHBHOM HEIOCTAaTOYHOCTH B
MpeIoNePALIMOHHOM TIepro/ie, OOJIBIIMHCTBO MALIMEHTOB CITYCTs
1 rox mocine onepauuy MOABEPKEHBI PA3BUTUIO HYTPUTHBHOU
HEJ0CTaTOUYHOCTH.
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CURRENT TREATMENT STANDARDS OF COMPLEX, LARGE SIZED INCISIONAL HERNIAS

Giorgobiani G., Kvashilava A.

Tbilisi State Medical University; Aversi Clinic, Georgia

The term ventral hernia is quite frequently misused by Geor-
gian surgeons and even in some English-speaking literature. The
term derives from Latin “venter” and means abdomen. There-
fore, it would be correct to use this term more broadly referring
all hernias issuing from the abdomen. In our opinion, the term
“incisional” reflects the essence of the matter more closely, de-
scribing all hernias occurring after incision. Incisional hernias
are a common late complication of abdominal surgery, with re-
cent data reporting a prevalence after 1 year at 5.2% and 2 years
of approximately 25%.

Recurrences after incisional hernia surgery are an unsolved prob-
lem to date. The reports in the literature range from 1% to 50%. The
recurrence rate correlates to the follow-up time and there are only a
few high-quality studies with a long-term follow-up.

High-quality prospective randomized trials on the broad sub-
ject of incisional hernias are rare in the scientific literature as
well. A challenge for surgeons and multidisciplinary team is
complex, large hernias with Loss of Domain (LD). In spite of
the fact that the term complex hernia is quite broadly utilized
there is yet no accepted consensus regarding the definition. The
following features are characteristic for complex hernias: rela-
tively big-sized (more than 10 cm) eccentric defects, complex
anatomic peculiarities and/or a risk of infection. Usually, there
are several concomitant risk factors [1,2]. Frequently, these are
recurrent hernias and the patients have a history of complica-
tions. In addition, there is a risk of complications from the treat-
ment of the hernias. Post-operatively impaired wound healing
and recurrences also occur frequently.

Risk factors for incisional hernias might be distributed to the
following two groups:

Major risk factors - obesity, COPD, smoking, diabetes, ste-
roids, malnutrition, jaundice, abdominal trauma, bleeding,
abdominal sepsis, wound infection, chemo or radiotherapy,
connective tissue diseases, disturbances of the collagen metabo-
lism, enhanced abdominal wall tension, re-laparotomies within
1-month, surgeon dependent factors, - incorrect lap and open
abdominal closure.

Minor risk factors - anemia, malignancies, renal failure, more
than 2 laparotomies through the same incision a year, postopera-
tive: ventilation, coughing, vomiting, straining during defeca-
tion, heavy physical efforts.

This article highlights practical issues regarding useful clas-
sification, treatment modalities, and multidisciplinary decision-
making. There is yet no generally accepted incisional hernia
classification. We suggest that the classification should be sim-
ple, convenient and broadly accepted. It should facilitate pre-
operative, intra and postoperative planning; estimation of the
expected complexity of minimally invasive treatment methods.
It should help to estimate the cost-effectiveness of the treatment.

We summarized many existing classifications [1,2]. Here aere
the most useful in practical sense the following criteria for in-
cisional hernias: size, location, symptoms, reducibility, stabil-
ity of the anterior abdominal wall, how far the gap edges are
“escaped”, number of the gaps, abdominal wall surface/defect
surface ratio, patients body constitution, hernia content, scars,
skin infections, risk of obstruction, differentiation “primary” or
recurrent incisional hernia.
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Treatment of the large incisional hernias is a challenge [3,4].
It needs meticulous planning in preoperative period. Especially
if we should deal with giant defects with Loss of Domain (LD).
This term is used as more than 25 % of viscera is dislocated
out of the genuine abdominal cavity creating a secondary abdo-
men. In a supine position, those displaced organs are irreduc-
ible. There are several reports in the literature that the volume of
displaced organs exceeded 50%. In our experience, the greatest
volume was 40 %. For more a precise evaluation of LD we used
hernia sac/abdominal cavity volume ratio. Ratio >0.5 confirms
LD. The volume is measured via the sagittal and axial recon-
struction of the CT scan: V=0.52 x Lx Hx W).

For massive ventral hernia with LD we perform the following
preoperative procedures:

1. Progressive Preoperative Pneumoperitoneum recommended
by Carbonell et al [5].

2. Botulin toxin (Botox) injection according to the Thomas Ibar-
ra-Hurtado method [7].

3. Preoperative optimization for postoperative respiratory risk
factors.

For the Progressive Preoperative Pneumoperitoneum the fol-
lowing steps are performed:

a. Percutaneous vena cava filter is placed and anti-thrombotic
medication started because of high risk for thromboembolic
complications.

b. explorative laparoscopy and placement of the insufflation
catheter

c. full liquid diet with protein supplementation

d. the patient is instructed to utilize incentive spirometry and
ambulate daily

e. Beginning of Progressive Preoperative Pneumoperitoneum
(from air hose at patient’s bedside).

f. daily moisturizing of the skin because of dryness and cracking

If the patient will begin to complain of abdominal tightness
and mild flank discomfort, insufflation is stopped. Once the
patient begins to experience some shortness of breath or mild
anxiety (there is no specific volume of air that should be insuf-
flated nor the intra-abdominal pressure measured, the endpoint
of insufflation will always be the patient’s level of discomfort) if
at any point the patient becomes hemodynamically unstable or
the urine output decreases, the pneumoperitoneum can be evacu-
ated).

After 7 days of PPP, a CT scan is repeated to determine the
suitability of the abdominal wall repair (if the bowel has not
fallen back and the volume of the abdomen does not look to have
increased significantly, the PPP should continue for more than 4
to 5 days and CT scan is repeated).

Botulin toxin (Botox-BT) injection starts approximately one
month before planned incisional hernia repair. We perform BT
injection under sterile technique using ultrasound guidance. The
planned tract is anesthetized with 1% lidocaine. BT solution is pre-
pared by diluting 100-150 units of Botox ® into 100 units of sterile
saline. Three locations are chosen along the lateral abdominal wall
utilizing ultrasound guidance to identify all 3 muscle layers. Us-
ing a 21 gause 7 cm needle attached to the BT/saline solution, the
3 layers of the muscles are traversed. Care is taken not to violate
peritoneum Injection is started in the transversus (Pic.).
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Pic.Botox injection spots in case of incisional hernia

Preoperative optimization for postoperative respiratory
risk factors includes: a number of peri-operative relevant fac-
tors should be optimized as best as possible prior to complex
abdominal wall reconstruction: optimal drug treatment of
COPD. Smokers should abstain from nicotine. A pre-existing
diabetes mellitus should be treated optimally (HbA1c<7%).
Obese patients should aim for a weight reduction pre-oper-
atively. Bariatric procedures (gastric balloon/endobarrier or
even surgery) may be recommended to morbidly obese pa-
tients to support weight loss. If ulcers or impetigo are present,
these have to be treated pre-operatively. In cases of fistulas
or mesh infections, antibiotics must be administered targeting
the causative agent(s). As the wound areas are often rather
large, any medication with anticoagulant properties should
be reduced to the necessary minimum in order to avoid post-
operative hematomas or hemorrhage. On the other side, con-

Subcutaneous/Onlay/Overlay

Retro-rectus/Sublay

Pre-peritoneal /Underlay

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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sequent drug and mechanical prophylaxis against thrombosis
are necessary because of the increased risk from increased
intra-abdominal pressure/ decreased venous return.

Surgery for giant incisional hernias has undergone major
changes in the last two decades and patients can now be treated
with high success rates. With the use of prosthetic mesh becom-
ing the standard of care in the management of incisional hernias,
the subsequent rate of recurrence has been lowered to 8-24%
from 33 to 44%, but it has not been eliminated, however the
question of debate now is the positioning of mesh; on the rectus
sheath or under rectus sheath.

Our acknowledgments to prof. A.N. Kingsnorth (UK) who
with our team introduced Lichtenstein hernia repair, Rives-
Stoppa procedure and component separation technique first
time not only in Georgia but also in many post-soviet coun-
tries at the beginning of the 21st century. Also our US col-
league prof. E. Nicolo, who with us utilize Chevrell onlay
technique for the first time in Georgia. After these begin-
nings, 15 years passed and we gained huge experience, which
is shared here, in the article.

The Technique of mesh placement is still at the surgeon’s dis-
cretion. In Kokerling’s meta- analysis the author [9] compared
the onlay vs. sublay technique in open incisional hernia repair
and identified better outcomes for the sublay operation. None-
theless, an Expert Consensus Guided by Systematic Review
found the onlay mesh location useful in certain settings. There-
fore, all studies on the onlay technique were once again collated
and analyzed.

Based on the available literature the onlay compared with
the sublay technique in incisional hernia repair is associ-
ated with markedly more wound complications and seroma
rates and with a comparable recurrence rate. Therefore, in
the onlay technique the occurrence of wound complications
and seroma formation must be prevented through selective
indications, surgical experience, careful dissection in the ab-
dominal wall, and prophylactic measures such as drainage,
abdominal binders, fibrin sealant. Furthermore, those settings
in which the onlay technique has advantages must be better
defined [9].

Interposition/Inlay

Intra-abdominal/intra-peritoneal (IPOM)

Fig. 1. Anatomy of anterior abdominal wall and mesh placement spaces
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In sublay technique, the rectus sheath is opened on both sides
and the posterior layer is sutured at the midline. The synthetic
mesh is then placed over the posterior layer of the rectus sheath,
behind the rectus abdominis muscle, and fixed with a few su-
tures or fibrin glue. Evolution of sublay repair with the introduc-
tion by Rives and Stoppa, followed by Ramirez proposing the an-
terior component separation at around the same time when Wantz
introduced the retromuscular prefascial repair to the United States.
Subsequent improvements in component separation techniques
including the open anterior perforator-preserving technique, the
laparoscopic technique, posterior component separation, and TAR
are also shown in Fig. 2. As illustrated in the aforementioned time-
line, approximately 25 years passed between the description of the
sublay repair and the adjunctive procedure that made it possible to
implement appropriately. It then took another two decades for the
true scope and applicability of myofascial releases to be described.
With substantially decreased surgical site infections (SSIs) and re-
currence rates, combining component separation techniques with
a sublay mesh repair allows patients with previously “inoperable”
hernias to not only have an operation but also one that is durable
with decreased recurrence rates.
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SUMMARY

CURRENT TREATMENT STANDARDS OF COMPLEX,
LARGE SIZED INCISIONAL HERNIAS

Giorgobiani G., Kvashilava A.
Thilisi State Medical University, Aversi Clinic, Georgia

There is yet no generally accepted incisional hernia classi-
fication.This article highlights practical issues of classification,
treatment modalities, and multidisciplinary decision-making.
We summarized many existing classifications of hernia and
suggested the classification that facilitates pre-operative, intra
and postoperative planning. Progressive Preoperative Pneumo-
peritoneum effectively helps to overcome postoperative respi-
ratory complications. For big defects, we use Botox injections
in according to Thomas Ibarra-Hurtado method one month
prior to surgery. Rives-Stoppa procedure is a golden standard
in incisional hernia repair. Component Separation (anterior and
posterior) gives good results as well. It maintains flexibility of
anterior abdominal wall. We prefer to cover relaxing incisions
after CS on newly formed midline with triple sheet of mesh. It
prevents recurrences in the mentioned areas. Treatment of giant
hernias needs surgeons high experience in the field and multidis-
ciplinary approach. Management of this kind of hernias should
be done in specialized Hernia Centers.

Keywords: incisional hernias, Chevrell onlay method, Rives-
Stoppa procedure.

PE3IOME

COBPEMEHHBIE CTAHIAPTBI JIEYEHHUS BOJIb-
NUX HWHOU3UOHHBIX [MOCTONEPAIIMOHHBIX
I'PBIK

I'moproounanu I.'T., KBammuiaasa A.J.

Tounucckutl 20Cy0apCmeeHHblll MEOUYUHCKULL YHUBEPCUMEN;
Knunuka Asepcu, Tounucu, I pysus

B crarbe ocBeraroTcs BOIPOCHI, Kacaroluecs Kiaccuduka-
o1y, METOHOB JICUCHHUS IMOCICONCPALUMOHHBIX I'PbIK. I'Ipez(no—
JKEHHas Ki1accu(ukanys o0aerdyaeT OLUeHKY OXKHIAeMOH CI0XK-
HOCTH.

Ipoananu3oBaHa HayuHas IUTEpaTypa 110 BOIPOCY XUPYPIHU-
YECKOI'0 JICUCHUS MHIU3UOHHBIX I'PBIK; OTMEYEHO, YTO MaJIO HA-
YYHBIX pa60T, OCHOBAHHBIX Ha PaHAOMU3HUPOBAHHBIX ITPOCIECK-
TUBHBIX HCCJICOBAaHUSIX BBICOKOTO KauecTBa. CiemoBaTeNbHO,
HET JOCTOBEpPHBIX PEKOMEHJALUI, B TOM 4HCIe — [10 BOIPOCY
XUPYPTrUYECKOTO JICYSHHsT OOJBIINX, CIOKHBIX (KOMIUICKCHBIX)
I'PBLK C NOTEPE 0OBIYHOIO MECTOPACTIONOKEHHUS.

Xupyprudeckoe Je4eHHE KpPYNHBIX IOCJICONEPALIMOHHBIX
I'PbDK SBJIACTCSA BbI3OBOM JJIA MHOFOl'lpO(I)I/IJ'l]:HOﬁ KOMaH/1bI
Bpaueil. Ocoboe BHUMaHKE yACIASTCS PeJOIePaLMOHHOI 1O/
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TOTOBKE MAlMeHTa, YTO IMOJpa3syMeBaeT CTaOMIM3AIMIO JbIXa-
TENbHBIX, TEMOANHAMHYECKUX, META0OINYECKUX MapaMeTpoB,
yCTpaHeHHe KOXKHBIX HHpEKLHii, popMupoBaHUe IpOrpeccupy-
IOILET0 THEBMOIIEPUTOHEYMA U, B OOJIBIIMHCTBE CIIyYaeB, HHb-
eKIIMU OOTOKCA IO TMEePUMETPY T.H. «OeraroIiux» MbIIIeUHBIX
kpaés o merony Ibarra-Hurtado.

W3 xupypruueckux METOJOB JiedeHHs mnporeaypa Rives-
Stoppa cuMTaeTcsi «30J0THIM CTAHIAPTOM» B JICUCHHH IOCIIe-
OIepalMOHHBIX IPBIK. B citydae 00i1bImx 1e()eKTOB ero MOKHO
JIETKO PACLIMPUTD JI0 TPOLEAYPHI OCBOOMKACHHS MOIIEPEUHBIX
MBI JKHBOTA, T.€. 10 TAR (Transversus Abdominis Release),
4TO OIpEeIsIeT XOPOLINe Pe3yJIbTaThl U, YTO HaHnOoJIee BaYKHO,
HOJUICPKUBACT M/MITH BOCCTAHABIMBAET FTHOKOCTh MBI IEPe-
Hel OpIOIIHOM CTEHKH.

Kax nokaszanu uccnenosanust, meron Chevrell onlay xapaxre-
pH3yeTCsl 3HaUUTENIbHO 00J1ee BRICOKUMH MTOKA3aTEeIISIMU OCIIOXK-
HEHUH [0CIIeonepalliOHHON paHbl U 00pa30BaHUS CEPOMBI, UeM
npouenaypa Rives-Stoppa.

JleyeHne KpynHBIX MHLIU3MOHHBIX IPbIK TpeOyeT onpenencH-
HOI'O OMbITa B ATOH 00JIACTH ¥ MYJIBTHIMCLMIUTMHAPHOTO MO~
X071a; JICYCHHE JKe CIIEYEeT IPOBOJMTH B CIELHATN3UPOBAHHBIX
MEMIUHCKHUX [EHTpax.
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OVARIAN CANCER TREATMENT OPTIMIZATION: THE COMPLEX ANALYSIS
OF THE RESULTS OF CYTOREDUCTIVE SURGERY, MICROSCOPIC MALIGNANCY
AND T-LYMPHOCYTIC INFILTRATION OF THE TUMOR

3Khatchapuridze Kh., “Tananashvili D., *Todua K., *Kekelidze N., *Tsitsishvili Z., "*Mchedlishvili M., ?Kordzaia D.

Ivane Javakhishvili Thilisi State University (TSU); *Alexandre Natishvili Institute of Morphology, TSU;
SNew Vision University Hospital; *Department of Biomedical Research, BIOStat Itd, Thilisi, Georgia

Ovarian cancer ranks 7th among the most common cancers in
the world and 8th among the causes of death [1-3].

The high mortality rate is due to the absence of effective
screening methods and the indolent course of the disease. About
70-80% of the cases of ovarian cancer are diagnosed on the ad-
vanced stages (III or IV) of the disease, and the recurrence rate is
75%, while the five-year disease-free survival period is observed
in only 35% of patients [4].

Today, the complete cytoreduction of the tumor - the “debulk-
ing” surgery — has established itself as a leading choice in the
treatment of ovarian cancer.

The main point of cytoreductive surgery is the complete elim-
ination of the macroscopic tumor, which often requires inter-
vention on several organs of the abdominal cavity (resection of
the peritoneum, diaphragm (stripping), liver, pancreas, intestine
(especially rectosigmoid, which is required in 30-50% of cases
of disseminated ovarian cancer), splenectomy, cholecystectomy,
appendectomy, omentectomy, salpingo-oophorectomy, hyster-
ectomy) [5-7].

It is important that the complications, associated with the deb-
ulking surgery do not increase the mortality rate [8,9].

It is known that the prognosis of ovarian carcinomas is sig-
nificantly determined by their histological types and the grade
of microscopical malignancy. Besides, according to the data of
recent years, the clinical outcome and prognosis of ovarian can-
cer are closely correlated with the presence of tumor-infiltrating
lymphocytes (TILs) in the microenvironment of the tumor.

The importance of TILs has been already established in mela-
nomas, non-small-cell lung cancers, “triple-negative” forms of
breast cancer, while in cases of the prostate, kidney, esophagus
and colorectal carcinomas TILs are being actively studied and
the obtained results are being used for choosing a course of im-
munotherapy [10-12]. The study of TILs has been started in
ovarian tumors as well. However, their diagnostic value is not
thoroughly clear. Data on their importance in ovarian tumors of
various morphological forms are particularly poor [13-15].

The study aimed to investigate the association of accumulation
of Infiltrating T-lymphocytes and their subtypes with histology of
ovarian cancer tissue excised during debulking surgeries consider-
ing the microscopic malignancy grade and the clinical stage.

Material and methods. The present multicenter, retro-
spective-prospective study involves 64 ovarian cancer pa-
tients. It is noteworthy that in advanced cases of ovarian
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cancer, generally the treatment was started with neoadjuvant
chemotherapy, and subsequent surgical treatment prevalent-
ly included a total hysterectomy and omentectomy. Since
2016, we have started the treatment recognized as the gold
standard: debulking surgery with adjuvant platinum-taxane-
based chemotherapy. The patients were selected on the basis
of anamnesis and clinical and instrumental examinations,
considering the age and comorbidities.

Patients’ including criteria were the following: diagnosis of
ovarian cancer, adult age, performed treatment (total hysterec-
tomy, omentectomy, debulking surgery with adjuvant chemo-
therapy [primary cytoreduction] or neoadjuvant chemotherapy
with subsequent debulking surgery and adjuvant chemotherapy
[interval cytoreduction] or secondary cytoreduction in case of
recurrent tumor. Patients’ excluding criteria were the follow-
ing: age 80 years and older, acute hypoalbuminemia and hypo-
proteinemia, a severe rise of the liver enzymes, the presence of
radiologically confirmed distant methastasis. All patients had
signed the informed consent form. The patients were divided
according to age, clinical diagnosis and scale of surgery, stage
of the disease, microscopic malignancy of the tumor, location,
histology and lymphocyte infiltration.

Material obtained from 64 surgeries of the ovarian cancer was
examined by standard histological (H&E) and immunohisto-
chemical (IHC) technique. Initially, the tumor tissue was fixed in
10% buffer formalin for 6-12 hours. This time is perfect for re-
taining the antigen in the tissue and preventing the false-negative
results of IHC. After fixation, the material was proceeded in the
«Leica Bond Max» device and embedded into paraffin. Paraffin
blocks were cut into 3 pum thick slices for standard histology and
IHC. Shimizu/Silverberg systems as well as “two-tier” grading
systems were used to determine the tumor differentiation grade
in serous carcinomas. The malignancy grade was determined by
the application of an immunohistochemical study technique us-
ing the oncoprotein p53 marker. Each specimen was analyzed
by two morphologists independently. In the case of two different
interpretations of the results, a joint discussion was held until a
consensus was reached.

TILs were detected by applying immunohistochemistry us-
ing “Novocastra” antibodies: CD2, CD3, CD4, CD8. The markers’
expression was studied separately in the stromal and parenchymal
components. The percentage of CD2*, CD3", CD4", CD8" lympho-
cytes in the tumor tissue was calculated by the “Image]” software.
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All scices were studied be means of the light microscope -
Leica DM 750.

The survival of patients with ovarian cancer was examined by
using the Kaplan-Meier curves and calculations of Cox Hazard
Ratio (HR). Quantitative parameters were presented as average
+ standard deviation; Comparative analysis of such data of each
group was performed by using Student’s t-test, while qualita-
tive parameters were statistically analyzed by using the y2 test.
Correlations were studied by using the Pearson coefficient (r).
Multiple regression analyses of factors influencing surgical in-
tervention was performed by a logarithmic regression method.
This method excluded the most unreliable factors step-by-step.
Finally, when all the factors in the set of factors showed a reli-
able correlation, the method ended the analysis. Statistical pro-
cessing of the results was performed by the statistical software
IBM SPSS Statistics V22.0. As a difference reliability criterion
there was used (to reject the null hypothesis) p<0.05.

Results and discussion. Of all 64 incidents, there were 42
cases of the serous carcinoma, 6 cases of the endometrioid car-
cinoma, 6 cases of clear cell carcinoma, 6 cases of the muci-
nous carcinoma. Three patients were diagnosed with a primary
peritoneal tumor, and one patient was diagnosed with malignant
Struma Owarii (papillary thyroid carcinoma in Struma Ovarii).

41 out of 64 patients were undergone the primary cytoreduc-
tion with the following adjuvant platinum-based chemotherapy,
and 19 - underwent neoadjuvant chemotherapy. Secondary cy-
toreduction was performed in 10 cases out of 64. The patient,
diagnosed with malignant Struma Ovarii underwent the total
hysterectomy, bilateral adnexectomy, omentectomy; later the to-
tal thyroidectomy, followed by radioactive iodine therapy.

The detailed charasteristcs of the included in study patients
according to age, clinical diagnosis and scale of surgery, stage of
disease, microscopic malignancy of the tumor, location, histol-
ogy and lymphocyte infiltration is provided in Table 1.

The grade of differentiation along with the histological type
was determined in all 64 cases of ovarian cancer. Serous carci-
noma was diagnosed in 42 cases (66%), 30 patients (71%) from
them had high-grade form, 5 patients (12%) had highly differ-
entiated (low-grade) form, and 7 (17%) patients had moderately
differentiated form of serous carcinoma.

Out of the 42 invasive ovarian carcinomas, studied by us
with Shimizu/Silverberg grading system, there was observed a
poorly differentiated option of the serous carcinoma (G3) in 30
cases, a moderately differentiated —(G2) - in 7 cases and a highly
differentiated(G1) - in 5 cases. By a “two-tier” system, 37 cases
of high-grade and 5 cases of low-grade malignancy of serous
invasive cancer were observed.

As it is known, a tissue of the carcinoma is generally charac-
terized by histological diversity, where different histostructural
and differentiation sites interchange; however, it is noteworthy,
that in none of the cases of the serous carcinoma of high-grade
malignancy, studied by us, was observed the coexistence of sites
with borderline malignant and/or low-grade serous carcinoma.

Thus, research has focused on various theories of cancer carci-
nogenesis. According to one of the theories, the development of
serous ovarian cancer is a gradual process: the borderline tumor
progresses to low- grade and then high-grade serous carcinoma
[16,17]. Upon this theory, low- and high-grade serous carcino-
mas have a single origin. A markedly different approach to the
mentioned is a dualistic theory, arguing that the histogenesis of
high-grade and low-grade serous carcinomas are significantly
different and their development is resulted by two completely
different geneses [18].

24

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

The results of the multiple morphological examinations,
obtained by us, suggest that the histogenesis of high-grade
malignancies of the ovary and low-grade malignancy poten-
tial tumors is different. We couldn’t find any transformation
of low-grade malignancies into high-grade malignancies.
Therefore, if there are two interdependent ways of formation
of the serous ovarian cancer, we suggest that the “two-tier
system” for grading the microscopic malignancy of ovarian
serous carcinomas more accurately reflects the biology of the
tumor and the mechanism of its formation. Besides, in some
cases assigning the moderate malignancy grade (Grade 2) ac-
cording to the “three-tier” system, may complicate the clini-
cal approach and explicit treatment strategy planning.

The grade of tumor differentiation was determined by the
application of the IHC. Oncoprotein p53 expression (mono-
clonal, Novocastra). was analyzed immunohistochemically
according to the tumor differentiation grade.”Wild” type p53
is a product of the mutated suppressor gene and is accumulat-
ed in most tumor cells as an oncoprotein (oncoprotein p53). It
also represents certain molecular features of tumor anaplasia
[19].

In those seven cases, in which the «universal» grading sys-
tem provided by Shimizu/Silverberg diagnosed moderately
differentiated serous carcinoma, the tumor differentiation
grading was determined immunohistochemically by using
oncoprotein p53. It should be noted that even in 30 cases
of high-grade serous carcinomas, the marker expression ac-
counted for 90%; nuclear expression of oncoprotein p53 is
sharp, in addition, it allows outlining incorrect nuclear con-
tours, which is one of the features of poorly-differentiated
carcinomas.

In seven cases, which were classified as moderately differ-
entiated forms (according to the Shimizu/Silverberg scheme),
the percentage of marker expression varied in the range of
49.2 -58.0%, while the sharpness in the case of p53 involve-
ment ranged from moderate to strong expression.

As for 5 cases of a highly differentiated serous carcino-
ma (G1), the expression intensity of oncoprotein p53 was
from poor to moderate. Their involvement varied from 22.9
to 41.2%. We made an effort to provide insight into the mi-
croscopic malignancy grading of the tumors and evaluate it
in terms of tumor cell carcinogenesis. According to one of
the hypotheses - “dualistic concept” - the formation of serous
carcinoma malignancies with low-grade and high-grade dif-
ferentiation is by different mechanisms.

In our study, we analyzed to what extent the formation mecha-
nisms of highly differentiated serous and poorly differentiated
serous carcinomas differ.

According to our data, none of the cases of high-grade ma-
lignancy (poorly differentiated) serous carcinomas were as-
sociated with highly differentiated carcinoma structures. The
coexistence of the histostructure of a borderline malignant
tumor with a serous cancer with a high-grade malignancy
was not revealed.

Therefore, we might conclude that the theory on the differ-
ent histogenesis of low-grade and high-grade malignancies of
serous carcinomas is right. We believe that their formation is
possible in two different ways. Serous carcinomas with low ma-
lignant potential are associated with a relatively better progno-
sis. They are characterized by indolent disease progression. In
many cases, we face all three morphologies simultaneously: be-
nign, borderline malignant tumor and highly differentiated se-
rous carcinoma.
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Table 1. Data of the patients included in the study

Age group <60 Yrs. 60-65 Yrs. > 65 Yrs.
n 28 18 18
Medium+SD Medium+SD Medium+SD
Age 49,14+8,42 62,94+1,95 70,89+3,89
n % n % n %
Conducted treatment
First chemotherapy / then surgery 5 17,9 6 33,3 8 444
First surgery / then chemotherapy 23 82,1 12 66,7 10 55,6
Chi2=3.8698 (p=0.1444, NS)
Morphological type:
High-grade serous carcinoma- HGSOC 11 39,3 13 72,2 16 83,3
Low-grade serous carcinoma- LGSOC 2 7,1 1 5,6 2 11,1
Mucinous carcinoma — MOC 5 17,9 0 0,0 1 5,6
Endometrioid carcinoma — ENOC 5 21,4 1 5,6 0 0,0
Clear cell carcinoma — CCOC 3 10,7 3 16,7 0 0,0
Chi2=7.0054 (p=0.0301)
The degree of tlé}ﬂllor malignancy: ’ 107 1 5.6 ’ 1.1
G2 7 25,0 4 22,2 2 11,1
G3 18 64,3 13 72,2 14 77,8
Chi2 =1.7737 (p =0.7773, NS)
Stalge‘ 6 21,4 0 0,0 2 |11
2 2 7,1 1 5,6 2 11,1
3 20 71,4 15 83,3 14 77,8
4 0 0,0 2 11,1 0 0,0
Chi2 =3.718 (p =0.7148, NS)
Lethal Outcome: Dead 3 10,7 7 38,9 3 16,7
Alive 25 89,3 11 61,1 15 83,3
Chi2 =5.579 (p = 0.0614, NS)
Lymphocyte infiltration: Low 17 60,7 5 27,8 3 16,7
High 11 39,3 13 72,2 15 83,3
Chi2 =10.2702 (p = 0.0059)
Metastases / Invasion:
Metastases 10 35,7 6 333 4 22,2
Invasion of nearby organs 6 21,4 5 27,8 44 4
Metastases / without invasion 12 42,9 7 38,9 6 333
Chi2 =2.9134 (p = 0.5724, NS)
Operations performed due to recurrence
Yes 5 17,9 4 22,2 1 5,6
Chi2 =2.0844 (p = 0.3527, NS)

According to our data, low-malignant serous carcinomas are
predominantly associated with serous cystadenoma and cystade-
nofibroma, and in the case of low-malignant serous carcinomas,
the borderline malignant tumor foci almost always are observed.

As mentioned previously, based on our data, low-malignant
serous invasive carcinomas are predominantly associated with
cystadenoma and borderline serous malignant processes. In
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terms of immunohistochemistry, the intensity of oncoprotein p53
expression is poor or moderate in highly differentiated serous
cancer, whereas it is weakly positive in serous cystadenoma; the
intensity and percentage of marker involvement in cystadenofi-
broma is increased. It is noteworthy that in some cases routine
morphological examination makes it difficult to differentiate the
benign processes - serous cystadenoma or serous cystadenofi-
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broma - from serous malignant formations with the borderline
malignancy, especially when the slice is tangential. Therefore,
we assume it would be important to separate these two biologi-
cally different processes with additional immunohistochemical
analysis by using oncoprotein p53 in serous carcinomas with
borderline malignancy.

The expression of CD2*, CD3*, CD4*, CD8" T-lymphocytes
in the tissue of ovarian cancer, as well as in metastases in the
omentum, peritoneum and other organs was analyzed.

Tumor-infiltrating T cells (CD2*, CD3*, CD4"*, CD8") are
almost absent in the parenchyma of endometrioid carcinoma
formed at the background of ovarian endometriosis. In addition,
CD3 expression in stroma is detected in less than 1% of lym-
phocytes. CD4/CDS positive cells are present in equal amounts
(0.9/1%); CD2 expression is not observed.

The expression of CD2, CD3, CD4, and CD8 in ovarian endo-
metrioid carcinomas did not differ according to tumor differentia-
tion grading. A statistically significant difference between bilateral
ovarian endometrioid carcinomas and unilateral forms also was not
revealed. This suggests that the antineoplastic role of tumor-infil-
trating T-lymphocytes is minimal in case of the indolent progres-
sion of ovarian cancer. It may be assumed that the indolent tumors
«exhaust» the local immunity.

Expression of CD2, CD3, CD4, and CD8 markers in both pri-
mary serous ovarian carcinomas and metastatic lesions in the
case of highly differentiated forms, is almost absent in the pa-
renchyma of tumor cells, while in the stroma the T-cells involve-
ment is ranging from 0.8 to 6.2%.

In the case of high-grade serous carcinomas, the expression of
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CD2, CD4, and CD8 markers was equal in the stromal compo-
nent of the tumor. In contrast to the low-grade forms of serous
carcinomas (where, in the parenchyma of the cancer, TILs were
either absent or in low amounts), the percentage of TILs distri-
bution in the high-grade forms ranges from 36.4% to 37.5% in
the parenchyma and from 9.5 to -12.4% - in the stroma.

It should be noted that there was observed a significant dif-
ference between CD4+/CD8+ lymphocytic infiltrations in high-
grade serous carcinoma.

The involvement of TILs in serous carcinoma metastases is
not significantly different from their quantitative-qualitative dis-
tribution in the primary tumor tissue. In addition, the percent-
age of expression of CD4/CD8 markers is more or less equal.

It is interesting that, in the case of clear cell carcinomas and mu-
cinous carcinomas, an only a single occurrence of CD3, CD4,
and CD8 positive TILs are detected in the tumor stroma while
they are not observed in the tumor parenchyma. It should be
mentioned that the quantitative-qualitative rate of TILs in paren-
chyma and stroma of ovarian endometrioid, mucinous and clear
cell carcinomas does not exceed 1%.

Statistical analysis. A) Influence of morphological type on the
outcome of ovarian cancer treatment.

The 3-year survival rate in patients with high-grade serous ad-
enocarcinomas is 41.5% lower than in patients with other mor-
phological types of ovarian cancer, i.e. the probability of a lethal
outcome in patients with high-grade serous adenocarcinomas
is 41.5% 3 years after surgery. This is higher compared to the
mortality of patients with other morphological types of ovarian
cancer (Diagram 1, Table 2).
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Diagram 1. Kaplan-Meyer curves obtained by survival analysis for the following groups: Group 1 - High-grade serous
carcinoma (HGSOC) (dark blue line); Group 2 - Other morphological types of ovarian cancer (OOC) (red line)

Table 2. Comparative analysis of Kaplan-Meyer curve results for groups: Group 1 - High-grade serous carcinoma
(HGSOC); Group 2 - Other morphological types of ovarian cancer (OOC)

Survival rate 3 years after surgery
Group 1 - HGSOC 74.4%
Group 2 — O0C 88.0%
Cox Hazard Ratio (HR) 1.710
95% confidence intervals for HR (Confidense intervals — 95%CI) [1.277, 2.290]
Chi2-test 11.401
P-value 0.0007
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Diagram 2. Kaplan-Meyer curves obtained by survival analysis for the following groups: Group 1 - neoadjuvant chemotherapy
(dark blue line); Group 2 — Primary Surgery (red line)

Table 3. Comparative analysis of results obtained by Kaplan-Meyer curves for groups:
Group 1 - neoadjuvant chemotherapy, Group 2 - Primary Surgery

Survival rate 3 years after surgery
Group 1 - Neoadjuvant chemotherapy 63.2%
Group 2 - Primary Surgery 86.7%
Cox Hazard Ratio (HR) 2.064
95% confidence intervals for HR (Confidense intervals — 95%CI) [1.492, 2.854]
Chi2-test 25.206
P-value 0.0001

B) The impact of treatment tactics on the treatment outcome
of ovarian cancer.

The 3-year survival rate in patients who underwent che-
motherapy first and then surgery, was lower by 51.6% than
in patients for whom surgical treatment was selected as the
primary treatment method; i.e. the probability of a lethal
outcome in patients of the initial neoadjuvant chemotherapy
group within 3 years after surgery is 51.6% higher than in
patients of the primary surgery group (Diagram 2, Table 3).

Multiple regression analysis was performed for the fol-
lowing risk factors (variables) affecting the effectiveness
of ovarian cancer surgical treatment (assessed by the lethal
outcome).

Pearson correlation coefficient r = 0.3758 (p=0.009).

Therefore, based on the obtained results, it can be con-
cluded that from the combination of risk factors defining
the effectiveness of ovarian cancer surgical treatment (le-
thal outcome) the presence of chemotherapy prior to sur-
gery (neoadjuvant chemotherapy) and high-grade (G3)
have a significant impact.

Conclusion. According to the obtained data, the carcino-
genesis of high-grade and low-grade serous ovarian carci-
noma is different. Low-grade forms are always preceded by
serous cystadenoma and/or serous cystadenofibroma, which
progresses to borderline serous carcinomas and then to low-
grade invasive carcinoma. High-grade serous carcinomas are
not developed from the progression of low-grade invasive
carcinomas and are the product of the de novo formation.

Based on our study, there was not revealed a statistically
significant difference between the universal system, provided
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by Shimizu/Silverberg and the “two-tier” system - in grading
the microscopic malignancy of serous ovarian carcinomas.

Besides, the involvement of oncoprotein p53 in poorly dif-
ferentiated serous carcinomas of the ovary is more intense
compared to highly differentiated serous carcinomas and it
is advisable to use it as an additional molecular-biological
feature for specifying the grade of microscopic malignancy
of the tumor.

The antineoplastic and/or prognostic role of the tumor-in-
filtrating T lymphocytes is not fully evident and needs further
investigation.
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SUMMARY

OVARIAN CANCER TREATMENT OPTIMIZATION: THE COMPLEX ANALYSIS
OF THE RESULTS OF CYTOREDUCTIVE SURGERY, MICROSCOPIC MALIGNANCY
AND T-LYMPHOCYTIC INFILTRATION OF THE TUMOR

13Khatchapuridze Kh., “Tananashvili D., 3Todua K., *Kekelidze N., 3Tsitsishvili Z., "*Mchedlishvili M., ?Kordzaia D.

"Ivane Javakhishvili Thilisi State University (TSU); *Alexandre Natishvili Institute of Morphology, TSU;
’New Vision University Hospital; *Department of Biomedical Research, BIOStat Itd, Thilisi, Georgia

The paper discusses 64 cases of ovarian cancer (observed in
2016-2019). Patients underwent cytoreductive surgery. Both
Shimizu/Silverberg system and the “Two-tier” system were
used to grade the tumor differentiation of serous carcinomas.
The grade of the differentiation was specified by expression
of oncoprotein p53.

The tumor infiltrating lymphocytes (TILs) labeled with
immunohistochemical markers - CD2, CD3, CD4, CDS8 -
were evaluated for the intensity of expression in both -
the ovarian tumor parenchyma and stroma. Quantitative
assessment of expression was performed by a computer
program Image].

The survival of patients with ovarian cancer was examined
by using the Kaplan-Meier curves and calculations of Cox
Hazard Ratio (HR). Multiple regression analyses of factors
influencing surgical intervention was performed by a loga-
rithmic regression method.

According to the obtained data, the carcinogenesis of high-
grade and low-grade serous ovarian carcinoma is different:
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low-grade forms are always preceded by serous cystadenoma
and/or serous cystadenofibroma, which progresses to border-
line serous carcinomas and then to low-grade invasive carci-
noma; high-grade serous carcinomas are not developed from
the progression of low-grade invasive carcinomas and are the
product of the de novo formation.

p53 may be used as an additional molecular-biological fea-
ture for specifying the grade of microscopic malignancy of
the tumor in the cases, when the moderate differentiation is
established by Shimizu/Silverberg system.

The antineoplastic and/or prognostic role of the tumor-in-
filtrating T lymphocytes is not fully evident and needs further
investigation.

High-grade (G3) of ovarian carcinoma and the neoadjuvant
chemotherapy are the factors having a significant impact in
defining the effectiveness of the surgical treatment of ovarian
cancer.

Keywords: epithelial ovarian cancer, cytoreduction, grad-
ing system. TILs.
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KOMILIEKCHBI AHAJIN3 PE3VJIBTATOB ILHUTO-
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B craree paccmarpuBaroTcs 64 cimydas paka SHUYHHKOB
(mabmogaBmuxes B 2016-2019  rr.).  IlanuenTtam
IpoBEJIeHa LUTOPEAYKTHBHas omepauus. Kak cucrema
Cumunzy/CunbBepbepra, Tak W JBYXYpOBHEBas CHCTEMa
UCIIOJIB30BATIMCH ISl THCTOJOIMYECKOH KiaccH(pUKaluu

cepo3Hblx  KapumHOM.  Cremenb  auddepeHIUPOBKH
JIOMOJIHUTEIBHO YTOYHSIIACh JKCIPECCHEH OHKONpPOTEeHHa
p53.

MHTEeHCHBHOCTE 9KCIIpecCHU HHPUIBTPUPYIOMINX OMYX0Th
nuMponuTos (OMJI) kak BmapeHXUMe, TAK U B CTPOME OTTYXOJTH
SIMYHUKA OLEHUBAJIN C TOMOIIHI0 HMMYHOTHCTOXUMHYECKOTO
nccnenoBanus. KoIWYeCTBEHHYIO OIEHKY BBIOJHATH C
MOMOUIBI0 KOMIIBIOTEPHON Mporpammel Imagel.

BrpknBaeMOCTP  MANMEHTOK C  pPakoM  SIMYHUKOB
OIICHMBAJTach C HCIONb30BaHHEM KpuBeIX Kammana-
Meiiepa u pacyetoB kodp¢dunmenta pucka Kokca (HR).
MHOXECTBCHHBIII ~ PErpecCHOHHBI  aHamu3  (GaKToOpOB,
BIUSIOIIUX Ha XUPYPTHIECKOE BMEMIATEIbCTBO, IPOBOANICS
METOJIOM JIOTapH(PMHUIECKON PErPEeCcCHH.

CornacHO MOTy4YEeHHBIM JaHHBIM, KAaHI[EPOTEHE3 CePO3HOM
KapIUHOMBI SUYHUKOB BBICOKOM ¥ HH3KOH CTENEHH
3]I0KAYeCTBEHHOCTH PA3IUYEH: HHU3KOCTENEHHBIM (opMaM
BCErja TPEANIECTBYeT CEepo3Has IUCTAJeHOMAa W/WIH
ceposHas mucTageHopudpoma, KOTopass MPOTPECCUPYET 0
MOrpaHUYHOM, a 3aT€M 10 HHBA3UBHOU CEPO3HOM KapIIUHOMBI
HU3KOH CTENEHH 37I0KaYeCTBEHHOCTH; CEPO3HBIE KaPIIHHOMBI
BBICOKOIl CTENEHH 3II0KAaYeCTBEHHOCTH HE pPa3BUBAIOTCA
B pe3yibTaTe MPOTPECCHPOBAHMSA HHBA3UBHBIX KapIHHOM
HU3KOH CTETIEHH 3710Ka4eCTBEHHOCTH U SIBIAIOTCS MPOAYKTOM
obOpasoBanus de novo.

p53 MoOXeT OBITh HCIONB30BAaH KaK JOMOJHUTEIbHBII
MOJIEKYJIIPHO-ONOIOTHYECKUH MapKep Ui ONpeAcIeHHS
CTEIEHN MHUKPOCKOTHMUYECKON 3II0KaYeCTBEHHOCTH OIYXOJH
B TeX cllydasx, korga mo cucreme Cumuazy/CunsBepbepra
yCTaHOBIIEHA yMepeHHas TudhepeHIINpoBKa.

IIporuBoomnyxoneBast u/miu nporaoctuyeckas pons OUJI
He MOJIHOCTBHIO OYEBH/IHA U TPeOyeT AaTbHEHIIEeTo H3ydeHUs.

Bricokas cremens (G3) KapuUMHOMBI SUYHHKOB U
HEOAJbIOBAHTHAS XMMHOTEpANus SBIAIOTCS (aKTOpaMH,
OKa3bIBAIONIIMHY 3HAUYNTENbHOE BINSHUE Ha 3P PeKTHBHOCTD
XUPYPTUUECKOTO JTEUCHHS paka STHIHUKOB.
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ATPOTEHHBIE HOBPEXJIEHMS ITPH BHITOJTHEHUHA ITPEJIONEPAIIMOHHON MAPKUPOBKH
HEIMAJIBIIMPYEMBbBIX TATOJIOIT'HYECKHUX YYACTKOB MOJIOYHBIX KEJIE3

2Bacuaben A.XO., *IlaBaosa T.B.

! [[enmpanvbHbiil HAYYHO-UCCIE008AMENbCKULL UHCIUNYM Jy4esou ouaznocmuku, Mockea,
’Mocxrosckuil 20Cy0apcmeentblii MeOUKo-cmomamono2uveckutl yuugepcumem um. A.1U. Esdoxumosa;
STopodckas knunuueckas bonvnuya um. B.M. Bysnoea, Mockséa, PO

Ha mpoTsbkeHUU JUTMTENTHHOTO BPEMEHH 3a00JIeBAEMOCTh H
CMEPTHOCTh OT paka MOJIOYHOM >Kese3bl y KEHUIUH B Pa3BU-
TBIX CTpaHax MHUpa W Ha Tepputopuu PD He ycTymaror cBou
JIMAMPYIOLIUE MO3ULMKM CPEIU BCEH OHKOJIOIMYECKOW MaTojo-
ruu [2,5,6,8,10,11,13,15]. BepkuBaeMoCTh IpU pake MOJIOYHOU
JKeJe3bl U JlajibHellee KaueCTBO JKU3HU AllUeHTOB BO MHOI'OM
3aBUCST OT CTaIUH, HA KOTOPOI BBISBIICHO H IPOJICYCHO 3a00I1e-
Banue [12]. IMeHHO oATOMY NPUHIMIIHAILHON 3aja4ueil iyye-
BOHM JUarHOCTUKHM M OHKOJIOTMU OCTAeTCs BBISIBICHUE 3JI0Kaye-
CTBEHHOI'0 IIpoliecca B MOJIOUHBIX KeJle3aX Ha JOKIMHUYECKUX
cranusx pasButus 6onesnu [1,7,9]. Iiast HOCTAaHOBKH KOPPEKT-
HOTO JINATHO3a, IPU HAJMYUH Y3JI0BOTO 00pa30BaHMs B MOJIOY-
Hoit sxenese kareropun BI-RADS 4 u 5, noMumMo crangapTHBIX
WCCIIeIOBaHMN (PEHTTCHOBCKasi MaMMorpadusi H yIbTPa3BYKO-
BOC CKaHHPOBAHHUE) B 00513aTCIHLHOM TOPSIIKE TIPOBOTUTCS MOP-
donornyeckass BepudUKAIMS BBISBICHHBIX IATOJOTUMYCCKAX
Y4YacTKOB BHE 3aBHCHUMOCTH OT HUX pa3MepoB. MHHUMaJbHbIE
(HemaTbUpyeMbIe) U3MCHCHHS B TKAHSIX MOJIOYHOM JKEIe3bl,
[1OJIO3PUTENIbHBIE B OTHOLICHUM 3JI0KAYECTBEHHOTO Ipoliecca,
TpeOyIOT Tepell HadyaloM XUPYpPTUYeCKOro JICYCHUs Mpeaore-
pauuonHoi MapkupoBku [17,19]. Jlns aToro ucnomnb3yrores ta-
KHE CIIOCOOBI HABUTAIIMIOHHON pa3METKH, KaK MPOBOJHUKOBBIC,
YIIBTPa3ByKOBbIE, paJIMOHYKIUAHbIe. HecMOTpsl Ha HaIM4Ke BbI-
00pa, Ha MMPAKTUKE C LEJIBI0 Pa3METKU HEIAIBITUPYEMBIX y4acT-
KOB MOJIOUHBIX K€JI€3 Yalle BCero MpUMEHSIOTCS IIPOBOJIOYHbIE
WIVIBl, YCTAHABIMBAIOIIUECS 110/l PEHTI€HOJOTMUYECKUM CTepe-
oTakcuyeckuM koHTposeMm [14,18]. OxgHako BHE 3aBUCHUMOCTH
OT pa3BUTHS HAYYHO-TEXHUUYECKOrO Iporpecca U MOSBICHUS
HOBBIX METOJIOB U METOJUK, a TaKKe MOAXOA0B K JIMAarHOCTH-
KE U JICUCHHIO, YEIOBEYCCKH (DaKTOp CIIOCOOCH KOCBEHHO HITH
HaNpsSMYI0 BIMSTH Ha KOJMYECTBEHHBIN MOKa3aTeib SITPOreHUH
[4]. OcHoBa npuHUMIA YAY4IIEHUS KauyecTBa JUArHOCTHKHU
[JIACUT, YTO HE BO3MOXHO HCIIPABUTH TO, YTO HE U3MEPSETCS.
MMeHHO 1o3TOMy BCe MEPOIIPUSITUS 110 MUHUMHU3ALUH IHarHO-
CTHYECKUX OIMUOOK JOJKHBI COCTOSITH M3 TPEX TAIlOB: BBISBIIC-
HUs, aHalIu3a u ycrpanenus [3,16].

Ieab ucciieqoBaHus - BHISIBUTH XapakTep, 4YaCTOTY M BUJbI
OmMOOK Bpadeii-peHTICHOIOTOB, COBEPIIAEMBIX TIPH BBIITOJIHE-
HUU TpEeJOoNepalMoOHHON pa3MeTKH HeNalbIUpPyeMbIX [aToJIOo-
TMYECKHUX YYaCTKOB MOJIOUHBIX JKeJle3.

Marepuay u meroabl. [Ipoananusuposano 60 KIMHUYECKUX
HaOJTIOIeHNH TTAIIMeHTOK B Bo3pacTHOi rpymre ot 40 o 85 ner
C BBISIBJICHHBIMH HENaJbIIMPYEMBbIMU M1aTOJIOIMYECKUMU y4acT-
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KaMH B TKaHAX MOJIOYHBIX jkene3. Bcem OonbHBIM 10 Hauyama
XUPYPrUYECKOIO JICYCHUS BBIIOIHEHO KOMIUICKCHOE JIy4eBOE
o0cienoBaHNe MOJIOYHBIX JKeJIe3, BKIIIOUAronee B ce0st IIpoBe-
nenue o03opHOU mudpoBoil MamMMorpaduu B ABYX CTaHIApPT-
HBIX NPOEKLUAX, YIbTPa3ByKOBOE HcCClIeA0BaHUue B B-pexume,
a TaKKe B PEKUME LIBETOBOIO JOMILICPOBCKOIO KapTUPOBAHUS,
1 MOP(OJIOTHIECKYIO BepH(DHKAIMIO TIOCPECTBOM TPEIaHoOu-
OIICUM, IIPEUMYILECTBEHHO, 10/l PEHTI€HOJIOTNYECKUM KOHTPO-
neMm. Pacrpenenenne HO30I0THYECKUX (OPM ITATOTOTHUESCKHUX
IIPOLIECCOB B MOJIOYHBIX JK€JIe3aX B 3aBUCHUMOCTU OT pE3yJIbTa-
TOB MOP(OIOTHYECKOr0 HCCIEA0BAaHHs OMONTATOB, MOJy4EH-
HBIX B TIpPOIEcCe IMPOBEACHUSI TPEHMAHOOMOICHU Ha JOTOCIIH-
TaJIbHOM JTalle, IPEJCTaBICHO Ha puc. 1.

32

35
30
25 18
20
15
10

5

-

ocwHOOMdXHEOR

T
i pax I dopma TonospaTeHAHE B
MOJTOUHO} Keessl yanoBoit paxa
KHCTO3HOH MacTOIATHH KeJIe3Bl HaXo/IKH Ge3
y6emuTensHOM
MOpOTOTHIECKO# KapTHHE!

Puc. 1. Pacnpedenenue Ho30102uteckux Gopm Henaivnupye-
MBIX NAMONOSUYECKUX YUACHKO8 MOLOYHBIX Jicelle3 Nocie npo-
sedenus mpenanoouoncuu (n=60)

Takum o6pazom, Ha aMOyTaTOPHOM dTaIe 10 HaYajIa XUpyp-
THYECKOTO JICUCHHSI PAK MOJIOYHOM JKele3bl MOP(OIOrHIeCKH
noarBepxkaeH y 10 (16,7%) sxenmun. B 18 (30%) nabmroneHusx
10 JTAaHHBIM THCTOJIOTHU UMeJIa MeCTo IpoiudepaTuBHas (op-
Ma y310Bo# ¢pubpo3no-kucrozHoit Macronatuu. Y 32 (53,3%)
o0cienyeMbIX BBIIBICHHbIE IIPH JTy4eBOM 00CIIEI0BAaHUH IIOJI0-
3pHUTEIbHBIC B OTHOIICHUH paKa MOJIOYHOI! yKeJle3bl N3MEHECHHS
(Y9acTKH MUKPOKAJIBIIMHATOB, TSKUCTBIE NIEPECTPOHKH CTPYyK-
TYpBI TKaHH) HE UMEII MOP(OIOTHUECKH JOKAa3aHHBIX PH3HA-
KOB 3JIOKQU€CTBEHHOCTH.

Bcem 60 manpenTKaM Ha I1epBOM JTalle BEIIOIHEHA CEKTOpaIb-
Hasl Pe3eKIHsT MOJIOYHOH JKeJIe3bl C POBEICHNEM BHY TPUTKAHEBOH
MapKHUPOBKHU IIaTOJIOTHYECKOTO HOBOOOPA30BaHMs HIVIOH-TIPOBO-
JIHUKOM «TapITyHHOTO» THUIIA IIOJl PEHTTEHOJIOTMYECKUM KOHTPO-
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Tabnuya 1. Pacnpedenenue owubok epaueti-penmeeHoni0208 npu 8bINOIHEHUU NPEeOONepayuoOHHOU MAPKUPOBKU
HEenanbnupyemoix Ho8000pa308aHull MOIOUHBIX Jicene3 (n=3§)

Peonepanus
OmudKku npegonepanuoHHOil MAPKUPOBKH Her Pepe3zexnus B OTtcpoyeHnast Bcero
HenaJlbNupyeMbIX 00pa3oBanuii MK npouecce onepauuu omepauust
Abc Adc % Abc % | A6c %

CuHTONHA Ha JOOIEPAIIIOHHOM JTaIe, } 4 50,0 ) ) 4 50,0
noTpeOoBaBIas YCTAHOBKHU JOTIOTHHTEIEHON HIJIBI

Cunronus, BRIARIICHHA MOCIIE HCCEIEHM CEKTOpa ) ’ 25,0 1 125 3 375
MX ¢ ycTaHOBIEHHOH UITIOU-IIPOBOJHUKOM

MapxkupoBka Jpyroro oopa3oBaHus - - - 1 12,5 1 12,5
Hroro 4 50,0 2 25,0 2 25,0 8 100,0

Puc. 2. O630pnbie mammozpammol 6 08X CHMAHOAPMHBIX NPOCKYUAX U NPUYETbHBIN CHUMOK C NPAMbIM YEenudenuem
uzobpasicenus 1e6oti MonouHoU dHcenesvl nayuenmku 1., 62 2.: a, 6 — 0030pHbIe MAMMOSPAMMDbL J1e801 MOTOUHOU Hcene3bl 8 KOCOLl
U NPAMOUL NPOEKYUAX, 8 — NPUYETbHBI CHUMOK 160U MONOUHOT Jicene3bl, BLINOIHEHHbIIL C NPAMbIM YEeNUeHUeM U300PadlCeHus;

onpedensiemcs B mun penmeenonozuieckoti RI0OMHOCHU MKAHU MOTOYHOU Jicenesbl,
Ha epanuye 8epxXHUX K8AOPAHMOE 8U3YAIUIUPYEMCA YUACTNOK CKONAeHUs N1eOMOPPHBIX KATbYUHAMOE -
kamezopus BI-RADS 4c (cmpenxu)

JIeM C TIOCIIETYIOIIEeH MHTPAOTICPAIIMOHHON ceKToporpadueid yrna-
JIeHHOTO yJacTka. B 10 cirydasx y GOJIBHBIX ¢ TONTBEPKICHHBIM B
aMOYJTaTOPHBIX YCIOBHSX PAKOM MOJIOYHOM YKEIIe3bI IOTIOTHUTEITh-
HO TPOBEICHA JIMM(POIUCCEKIHS aKUCIUIPHBIX JTMM(ATHISCKIX
Y3JI0B CO CTOPOHBI MopaxkeHus yposHst D1-2. B uccnenoBanue He
BKITFOYCHBI OOJIbHBIC, TIPOIIC/IINE HEOAIBIOBAHTHYIO TCPAIIHIO.

Pesyabrarel u o6cy:xkaenue. [1o 1aHHBIM aHanM3a KauecTBa
BBITIOJIHEHHUSI BPAauOM-PEHTTEHOJIIOTOM IPeA0NepalluOHHON pas-
METKH HETalbIIUPyEeMbIX 00pa30BaHMI MOJIOYHBIX JKEJe3 IO
CTEPEOTAKCUYECKUM PEHTTEHOJIOTMYECKUM KOHTPOJEM C HC-
MOJIb30BAaHUEM  UIJIBI-TIPOBOJTHHKA KOJHYECTBO BPaueOHBIX
OIMOOK B TPOBEICHHOM HcclienoBanuu coctaBmio 8 (13,3%)
0T O0IIEro Yucia MPOMapKHPOBAHHBIX MATOJIOTHUECKUX ydacT-
koB. Pactipenenenue nedekToB mpeaonepanuoHHON MapKHpPOB-
KH B TIOpsIZIKE YOBIBAHUS MPHUBEICHO B TadmmIe 1.

B monoBuHe kiMHWUYECKUX HAOMIOACHW (4 MAI[MEHTKH) 3a-
(UKCHPOBaHBI CIIydad OIMUOOK BCJICIACTBUC HETIPABIILHOMN
YCTaHOBKH MapKHPOBOYHOW WIIIBI, KOTOPhIC OBUIH OIpeieie-
HbI HEMOCPEICTBEHHO OIEePaToOpoM (BpavoOM-PEHTTCHOIOTOM)
B TIPOIECCE TMPOBENCHHS KOHTPOJBHBIX MaMMOTpaduaecKux

© GMN

cHIMKOB. Takue cuTyanuu TpeOOBaIN UMIUTAHTAIINH JTOTIOTHA-
TEJBHBIX METOK ¥ OBLTH COIIPSKCHBI C TIOBBIIICHUEM 3D EKTHUB-
HOM /1030BOM Harpy3KHu Ha MalUEHTOK, MOCKOJIbKY MPUXOANUIOCH
BHOBbB BBITIOJIHATH CHadasia 0030pHBIC, a 3aTeM M KOHTPOJIb-
Hble MaMMorpammebl. Clienyromiasi o BCTPEYaeMOCTH ONIHOKa
MPEIOTePAIMOHHON MapKUPOBKU ITaTOJIOTHYECKUX HOBOOOpa-
30BaHUIN MOJIOYHBIX JKEJIe3 IO PEHTI€HOJOTMUYECKHM CTEpeo-
TaKCHYECKUM KOHTPOJIEM ObLIa CHHTOIHS WIIBI-IPOBOIHIKA,
KoTopast BeisiBIicHA Y 3 (37,5%) OONMBHBIX MOCIIC UCCEUCHHSI Bpa-
YOM-XHPYProM yuyacTKa TKaHH C YCTaHOBJIEHHOW MeTKOU. B Ta-
KHX CITy9asiX TP IPOBEACHUH CEKTOPOTrpaduu MaToIornieckue
YYaCTKH HE BU3YaTM3UPOBAIUCH, & BpeMsl IPEOBIBAHUS OOBHOM
B HapKO3€ yBEJIUYUBAIIOCH B 2-3 paza. B 100% Takux cuHTOnmii
MalUeHTKaM B HallleM HCCIIe0BaHUM MPOBOJMIUCEH peorepa-
uu. B OTHOM KIIMHIMYECKOM HAOJFOICHUH BBITTOTHEHA TTOBTOP-
Hasi omepanys, B JBYX JAPYIHMX INPOBEJCHBI pepesekuuu. Pexe
BBISIBJICHBI CITy4yau, KOIJIa Bpay-peHTIeHOJIOr B MpoIecce Mpo-
BEJICHUS MTPEOTIEPALIMOHHON MAPKUPOBKH YCTAHABINBAJ UTITY-
MIPOBOJIHUK PSIIOM C JPYTHM, HMEIOIIUMCS Y OOIBHOH Y3JI0OBBIM
00pa3zoBaHUEM, HE TPEOYIOIIAM XUPYPTHUCCKOTO JICUCHHS.
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[TpuBoauM KIMHHMYECKOE HAOIIOAEHUE, NEeMOHCTPUpYIOILEe
IpUMep AUArHOCTHUYECKOH SITPOreHHH, COBEPLICHHON BpauoM-
PEHTI€HOJIOTOM Ha 3Tare NpeaolepalnoHHON MapKUPOBKH He-
HaJBIHUPYEMOro 00pa30BaHusI JIEBOI MOJIOYHOM JKeJIe3bl.

[Tarmentka T., 62 . HanpaBiieHa HA XUPYPruuecKoe JIeUCHUE
¢ IOJIO3PEHUEM Ha pak MOJIOYHOH sxene3bl. Ha norocnurans-
HOM 3Tane OOJIbHON BBINOJIHEHA KOMIUIEKCHAs KIMHUKO-WH-
CTpyMEHTaJIbHAsl AUAarHOCTUKA MOJIOYHBIX jxese3. Ilo maHHbIM
PEHTTeHOBCKOM MaMMorpaduu, B JIEBOW MOJIOYHOHN Kele3e, B
ee 3aJHell 4acTH, B IPOEKIMU I'PaHUIBI BEPXHUX KBaJIpPaHTOB
BBISIBIICH YYaCTOK CKOIUICHUS IUNICOMOPQHBIX KanbiuHaToB (BI-
RADS 4c¢), coxpansronuiicss Ha IPULEIbHOM CHUMKE C IPSMBIM
yBEJIIMYCHUEM U300pakeHus (puc. 2).

[Tpu nmpoBeneHnH yIbTPa3ByKOBOIO UCCIIEIOBAaHUS MOJIOYHBIX
JKeJe3 U 30H PErHOHAPHOTo JUM(POOTTOKA MAaTOJOTUUSCKHE U3~
MeHeHust He BusyanusupoBaiuck (BI-RADS 1). Brimonnena
TPENaHOOUOINCUSl y4YacTKa CKOIUIEHHs IUICOMOP(HBIX Kab-
IIMHATOB IO/l PEHTICHOJIOTHYECKUM HapereHueM. [1o naHHBIM
MOP(OIOrHYECKOT0 HCCIES0BAHHS, TOTyYSHHOTO IPY OHOTICHH
OMOJIOTMYECKOT0 MaTepuala, BbISIBICHHBIC H3MEHEHHUS COOTBET-
CTBOBAJIM JUCIIA3UMA 2-3 CTEeHu. YOeauTelbHbIX JAaHHBIX O
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3JI0KaYeCTBEHHOM Mpolecce He moiydeHo. Ha ocHoBanum 3a-
KJIIOYEHUSA KIIMHUKO-UHCTPYMEHTAJIbLHOTO OGCJ’Ie)IOBaHI/Iﬂ npu-
HATO PCLICHUE O BbIINOJIHEHUU 3KCL[I/131/IOHHOI\;I OHOIICHH IaTo-
JOTMYECKOr0 Y4acTKa JIGBOIl MOJOYHOH Kele3bl CO CPOYHBIM
TUCTOJIOTHYECKHM HCCIICJOBAHUEM ONEPALMOHHOTO MaTepualla.
ITockonbKy BBISIBICHHBIE IPH 0030pHOI U MPHULIEIBHONH MaMMO-
rpaduu M3MEHEHHUs B JIGBOM MOJIOYHOH JKelie3e He MalbIHpO-
BAJIMCh, MALMEHTKE OBbUIO ITOKA3aHO MPOBEACHHUE Mpeaonepa-
IIMOHHOM MapKUPOBKM 30HBI HHTEpECa UITIONH-IPOBOIHUKOM
«TapIyHHOTO» THIIA IOJ CTEPEOTAKCHYECKUM PEHTICHOJIO-
TMYC€CKHUM KOHTPOJIEM. Hpn BBITIOJTHCHU U I/IHTepBeHLlI/IOHHOl\;I
METOJMKH pPa3METKH HeMaJbIIMpyeMOro HOBOOOpA30BaHMS,
BBUJ1y HENPaBUJILHOTO BBIOOpA BPauoOM-pPEHTI€HOJIOTOM IIPO-
SKLUOHHOW TOYKH BBEJICHHMS MapKepa M TPACKTOPHU €ro
UMIUIaHTAaluu (HapyLleHHe METOAO0JIOTUH MPOLEaYypHl), IPo-
M30LIJI0 TOTAJbHOE MOIPYKEHHUE HINBI-IPOBOJHHUKA B TKaHb
MOJIOUHOH KeJe3bl (ANCTaNbHAs 4acTh MapKepa He BBICTYyIa-
na HaJ Koxeil) (puc. 3a). B pesynbrare cinoxupeiics cutya-
IIUH TOTPEOOBAIOCH BBHIMOJHECHUE MOBTOPHOU Mpeonepaliu-
OHHOHM pa3MeTKu (YyCTaHOBKA JOMOJHUTEIBLHOTO TKAaHEBOIO
mapkepa) (puc 30).

0

Puc. 3. Ma/l'tﬂ/toepafl/l/lrlbl J1e601L MOJIOYHOU Jcele3bl 8 Meduozzamepaflbﬁoﬁ npoexkyuu, a — penmeenojlocudeckoe u3o6pa9fceHue
J1e601L MOJIOUHOU Jcelle3bl 8 KOCOU npoexkyuu nocie nOCMano8KU nepeoco mapkepa. e6U3yaiu3upyenics MZ/Z(J-I’!pOBOdHMK
«cpanyHHoco» mund, nOJIHOCMblO NOCPYIHCEHHASA 6 MKAHb MOJLOYHOUL Jcenesvl (cmpeﬂm), H(JXOO}IWLI}ZC}Z 6 Opyeod npoem;uom{oﬁ

njockocmu om yvacmka nﬂ€0/110p¢Hblx Kajivyunamoe (0661]1),' o — penmeenojiocudeckoe u3o6pa9fceHue J1€601L MOJLOYHOUL Jcele3bl
6 Kocoll npoexkyuu nocjie noOCmManHos8Ku 6mopoco mapkepa. 00NOHUMENbHO YCMAHOBIEHHAS MAPKUPOBOUHAs Uljld (cmpe/ma) Jqoyu-
pyvemcs 603U OM yuacmka CKonjlenus nﬂeauoqunbzx MUKPOKANIbYUHAMOE (O@afl)

6

Puc. 4. Unmpaonepayuonuwviii Mmamepuan: a — cekmopozpapus yOanieHHOU MKAHU €60t MOIOYHOLL Jcele3bl ¢ YCMAHOBIEHHOU
USNOU-NPOBOOHUKOM (CMPENKa), «AKOPHASLY 4ACMb KOMOPOU PACRON0ICEHA 60IU3U O YHACMKA CKONLEHUSL MUKPOKAIbYUHANOS
(06an); 6 — 6HewHULl U0 YOANEHHO20 YUACMKA MOJIOYHOU Jicelie3bl pasmepom 8x8 cm: 6UOeH MapKep, 6bIX0OAWUL U3 KOJICU (Cmpe-
Ka); 8 — 8 J10Jice NOCIeONePAYUOHHOU PAHbl OOHAPYICEHA NEPBOHAUATLHO YCIMAHOGIEHHAS U21A-NPOBOOHUK (CIMpenKa)
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BeinonHeHa cekropaibHas pe3eKLus JIeBOM MOJIOYHOMN skerte-
3bl. YIaJIeH y4acTOK TKaHU C yCTaHOBJICHHOM HIVIONW-IIPOBOJHU-
KOM «rapIlyHHoOro» tuna (puc. 4a, 0).

[Tociie BBIMONHEHHS CEKTOPAJILHONW PE3CKLUH MPU PEBU3UH
OIEPAIMOHHON PaHbI B JIOXKE YJAJICHHOTO y4acTKa JIEBOH MO-
JIOYHOIT XKene3bl cyodacunaibHo, Hal OOJBLIOH IPYAHON MBIIII-
el 00Hapy>KeH NePBOHAYAIBHO HETIPABUILHO YCTAHOBJICHHBIH
BPaYOM-PEHTICHOJIOIOM TKaHEBOI MapKep, KOTOpPbIi ObLT cpa3y
yaaseH (puc. 4B).

JlaHHbIE CPOYHOIO U IIJIAHOBOTO MATOMOP(OIOrHIECKOro He-
CJIC/IOBAHUS: OITYXOJICBBII y3€I NMeIl CTPOeHHEe HH(UIIBTPATHUB-
HOT'0 paka HecrenupUIecKOro THIIA ¢ y4aCTKaMH MUKPOKaJIbIIU-
HaroB. Ha ocHoBannu JAHHBIX TUCTOJIOTHUYCCKOT'O 3aKJIIFOYCHHA
MALMEHTKE YCTAHOBJICH AUArHO3: PaK JIEBOM MOJIOUYHOMN JKeJIe3bl
pT1bNOMO I cramusi.

Bce 6e3 uckimoueHust cirydand OMUOOYHOMN MpenornepannoH-
HOH MapKHpOBKU HENAJIbIMPYEMbIX HOBOOOPA30BaHUI MOJIOU-
HBIX JKCJIE3 HAMHM PaCUCHCHbI KaK JUATrHOCTUYCCKUE ATPOIrCHUH,
KOTOpPBIE CONPOBOXJIAIKMCH MOBBILICHUEM (P(EKTUBHON SKBHU-
BaJICHTHOM J103bl, MOJYyYaeMOHN KECHIIMHOHN, U JTUTEIbHOCTHIO
ec mpeObIBaHus B Hapko3e. HeoOXoMMMOCTh MOBTOPHBIX OIle-
paTHBHBIX BMEIIATEIBCTB 3aKOHOMEPHO MPUBOIMIA K YBEJH-
YEHHIO YPOBHS cTpecca y OonbHbIX. Takum obpas3oM, Uit MU-
HUMH3ALHUNA KOJIHUYECTBA ATPOIrCHHBIX HOBpe)KZ[CHHﬁ MOJIOYHBIX
JKeJe3, COBEpIIAEMbIX IIPH IPOBEACHUH IMPEAONEPALMOHHOM
pa3MeTKH, Bpay-peHTICHOJIOr JODKeH o0iagarth HpOCTpaH-
CTBCHHBIM MBIIIJICHUEM, a TAKXKC NO0CTATOYHBIMH 3HAHHUIMU H
OIIBITOM NPOBEACHHSA UHTCPBCHLIMOHHBIX MaHI/Il'ly.]'lﬂLll/Iﬁ Ha MO-
JIOYHOM Kenese.
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SUMMARY

IATROGENIC INJURIES DURING PREOPERATIVE
MARKING OF NON-PALPABLE PATHOLOGICAL AR-
EAS OF THE MAMMARY GLANDS

12Vasilyev A., *Pavlova T.

!Central Research Institute of Radiation Diagnostics; *“Moscow
State University of Medicine and Dentistry named after A. I. Ev-
dokimov, 3City Clinical Hospital named after V. Buyanov, Mos-
cow, Russia

The purpose of the study is to identify the types and frequency
of medical mistakes made during preoperative marking of non —
palpable pathological areas of the breast.

We analyzed 60 clinical observations of patients with
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non-palpable, morphologically verified pathological areas
in breast tissues, who underwent surgical intervention at the
first stage of treatment with mandatory preoperative marking
with a guide needle.

The obtained data indicates that the error rate of radiologists
when installing a tissue marker in a non-palpable breast neo-
plasm is 13.3% and is most often manifested by syntopia of the
guide needle, which is detected at the beginning of the operation
and requires implantation of additional tags.

All clinical observations were accompanied by an increase in
both the equivalent dose received by the patient and duration
of the anesthesia. To improve the quality of interventional tech-
niques performed on the breast, also to minimize the number of
iatrogenic injuries, the radiologist must have spatial thinking, a
sufficient amount of theoretical knowledge and practical skills.

Keywords: iatrogenia, breast cancer, non-palpable formation,
preoperative marking.

PE3IOME.

ATPOI'EHHBIE ITOBPEXJIEHUSI IIPU BbIIIOJIHE-
HUM MPEJONEPAIIMOHHOM MAPKWPOBKH HE-
HAJIBITUPYEMBIX TATOJIOT'MYECKUX YYACTKOB
MOJIOYHBIX KEJIE3

2Bacuaben A.1O., *Ilasaosa T.B.

[lenmpanbhblil HAYUHO-UCCIE008AMENbCKULL UHCIUNTYI 1yUYe-
6ot Juaznocmuku, Mockea; *Mockosckuil 20cydapcmeeniibviil
Meduko-cmomamonozuieckull ynueepcumem um. A.1. Eedoku-
mosa; *Topoockas knunuveckas bonvnuya um. B.M. Bysnosa,
Mockesa, PD

Ienb ucciieqoBaHus — BBISIBUTH BUJIBI M 4aCTOTY BpayeOHBIX
OIIMOOK, COBEpPILIAEMBIX MPH MPOBEICHUH TPEAONEePalMOHHOM
pa3MeTKU HeNaJIbIUPYEMbIX ITaTOJIOTMYECKUX Y4aCTKOB MOJIOU-
HBIX JKeJIe3.

Tpoananu3upoBano 60 KIHHUYCCKUX HAOIIOMCHUN Marm-
CHTOK C HEeMNaJbIHPYEMBbIMH, MOP(OIOrHIeCKH BepUPULIMPO-
BAHHBIMU TaTOJOTHYECKUMH YYaCTKaMH B TKaHSX MOJIOYHBIX
JKeJle3, KOTOPhIM Ha MEePBOM dTare JICYSHHs MPOBOAUIOCH XH-
pypruveckoe BMEIaTeIbCTBO ¢ 00s13aTeNbHOI Ipe/oneparioH-
HOH MapKHUPOBKOH MPOBOAHUKOBOM UIVIOH.

[lony4eHHble naHHBIE CBUIETENIBCTBYIOT, YTO YacTOTa OLIM-
00K Bpayeil-peHTreHOIOrOB MPH YCTAHOBKE TKAHEBOTO MapKepa
B HeMaJbIHpyeMoe HOBOOOPA30BaHHUE MOJIOYHOM JKeNle3bl CO-
crapisier 13,3% u nposiBiIsieTcs yale BCero CHHTOMEH MpoBO-
JTHUKOBOI UIJIBI, BBISBIISIFOLICHCS B HAaUasie OTepaluu u Tpely-
IOLIEeH MMIUIAHTAIMH JIOTIOJTHUTEIbHBIX METOK.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Bce xnmHHM4eckue HaOIIONCHUS CONPOBOXKIAINCH YBEJINYE-
HUEM KaK IMOJYYEHHOHN MalueHTKON YKBUBAJICHTHOM 103bI, TAK
U BpeMEHH NpeObIBaHUs MAlMeHTOK B Hapko3e. s ymyudiie-
HUsl KauecTBa INPOBOAMMBIX HMHTEPBCHLIMOHHBIX METOIMK Ha
MOJIOYHOH kKeJie3e, a TaKkKe MUHUMHU3AIUK YUCia STPOTCHHBIX
MOBPEXKAECHUN Bpad-peHTICHOJIOr JOJIDKEH 00angaTh NpoCTpaH-
CTBEHHBIM MBIIUICHUEM, JOCTaTOYHBIM OOBEMOM TEOpETHUE-
CKHX 3HaHUH U MPaKTUYECKUX YMEHUH.
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EFFECTS OF DIFFERENT TREATMENT OPTIONS ON THE LEVEL
OF SERUM CYTOKINES IN PATIENTS WITH LIVER CANCER

Kikodze N., Iobadze M., Pantsulaia 1., Mizandari M., Janikashvili N., Chikovani T.

Tbilisi State Medical University, Georgia

Liver cancer is a highly lethal tumor. Interaction between can-
cerous, stromal, immune cells and extracellular matrix proteins
form immune suppressive tumor microenvironment. Local mi-
croenvironment and systemic immunosuppression allow tumor
to escape immune surveillance [1].

Balance of pro- and anti-inflammatory cytokines, different
expression of cytokines’ receptors on responder cells and the ac-
tivation state of surrounding cells not only regulate anti-tumoral
response, but may have influence on transformations and malig-
nancy of cells in the pathogenesis [2].

Several studies reported that an increased level of IL-10 char-
acterizes different types of cancer. The positive correlation be-
tween serum IL-10 levels and tumor progression indicates a key
role of IL-10 in the suppression of anti-tumor immune response
and establishment of tumor environment. Its pro-tumorigenic ef-
fects depend on upregulation of Bcl-2 and downregulation of
apoptosis [3].

TGF-p has a dual role in cell proliferation and cell death. Ini-
tially, it acts as a tumor suppressor, since it induces apoptosis
and inhibits the growth of cells, but at later stages of tumor pro-
gression, it is tumor promoter - stimulates angiogenesis, induces
T regulatory cells development, inhibits anti-tumor immune
response and affects differentiation of epithelial and endothe-
lial cells. It also reduces the amount of antigen presentation by
dendritic cells [4]. TGF-P can promote self- renewal of cancer
stem cells, or induces their differentiation. Increased levels of
TGF-B have been shown to contribute to metastatic spread of
tumor cells, via the epithelial/mesenchymal transition.

Pro-inflammatory cytokine, such as IL-17, also has dual ef-
fects on tumor immune surveillance (either promotes tumor
growth via stimulating angiogenesis or inhibits tumor growth
via stimulating cytotoxic T-cell response) [5]. IL-17 pro-tumor-
igenic role depends on its effect on fibroblasts and endothelial
cells in the tumor microenvironment. IL-17 stimulates vascular
endothelial cell migration, cord formation of vascular endothe-
lial cells and regulates the production of a variety of pro-angio-
genic factors. IL-17 induces vascular endothelial growth factor
(VEGF), IL-18, IL-6, PGE2, enhances ICAM-1 expression in fi-
broblasts and stimulates IL-8 production. All of these molecules
are key factors in angiogenesis and tumor invasion. On the other
hand, IL-17 stimulation can induce IL-12 production from mac-
rophages [6]. Both IL-6 and IL-12 have been associated with
tumor-specific cytotoxic T lymphocytes (CTL) induction.

IFN-y is an important factor in the induction of CTL differ-
entiation. IFN-g shows, cytotoxic and proapoptotic (By induc-
ing of specific genes) effects [7], it upregulates MHC expression
on tumor cells, inhibits angiogenesis (inhibition of tumor-de-
rived angiogenesis is well-accepted mechanism to limit tumor
growth), antagonizes suppression by tumor-derived TGF-3 [8].
However, in contrast of these effects, the prolonged presence
of IFN-y promotes changes in tumor phenotype by survival of
more aggressive clones of malignant cells, epigenomic or tran-
scriptogenomic changes caused by IFN-y in tumor cells favor
escape from immune surveillance [9,10].

Surgery has always been considered as a gold standard for
treatment of liver cancer, in recent years, patients with liver
cancer are often managed by non-surgical locoregional treat-
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ment approaches, for example, radiofrequency thermal ablation
(RFA). It represents minimally invasive treatment option and
demonstrates good survival rate over the others with surgical
resection when the tumor size is <3 cm [11-14]. RFA results in
a higher rate of tumor necrosis (tumor size, number and sites
are of importance). Additionally, many studies report that RFA
provides adjuvant/’danger” signals to the immune cells, as a
consequence stimulates CD4+ T helpers and causes a drastically
increase of antigen-specific CD8+ T cells within the tumor mi-
croenvironment and tumor-draining lymph node [15-17].

We aimed to study changes in serum cytokines levels due to
local disturbance of tumor microenvironment after radiofre-
quency thermal ablation procedure compare to liver resection in
patients with primary and metastatic liver cancer.

Material and methods. We conducted a single center pro-
spective pilot study at Tbilisi State Medical University hospital
in accordance with the Declaration of Helsinki from 2014 to
2017. The study was approved by the Ethic Committee of the
Thilisi State Medical University and informed consent obtained
from each recruited patient, with primary or secondary liver can-
cer. The primary endpoint of study was to assess the immuno-
modulatory changes in cytokines (IL-10, IFN-y, IL-17, TGF-)
following RFA or liver resection in the liver cancer patients.

A total of 17 patients with primary (HCC and Cholangio-
carcinoma) and secondary (metastasis from colorectal cancer)
liver cancer were enrolled in this prospective study. Out of 17
patients, 7 were referred to RFA procedure and another 10
underwent surgical liver resection using non-RF based devic-
es. All decisions regarding procedures were tabled by MDT
(Multidisciplinary Team). 3 patients underwent anatomic
segmental hepatectomy and non-anatomical resection was
done in 7 patients. All liver resections were accomplished
by using non-RF based liver resection devices. Healthy age-
matched 14 volunteers without history of cancer, recent acute
or chronic infectious disease, or autoimmune disease, were
used as controls for the comparison.

The inclusion criteria for the RFA patients selection were as
follows: a) extensive liver disease or medical co-morbidities as-
sociated with tumor vascular invasion and thromboses, b) fewer
than three nodules without extrahepatic metastasis, c) largest
tumor size of 3-4 cm in diameter, d) visualization of the nodule
during the planning of RFA by ultrasonography (US). The ex-
clusion criteria included treatment by chemotherapy or TACE,
RFA or LR within previous one month.

Radiofrequency thermal ablation (RFA). An image guided
RFA was performed by senior interventional radiologist at our
centre. The tumor was localized and RF antenna introduced into
the target tissue under US guidance. RF processing increases
temperature into the target tissue up to 102°C leading to the ir-
reversible damage by coagulative necrosis. Abdominal contrast
computer tomography (CT) was performed to document com-
pleteness of the procedure. A peripheral blood samples were ob-
tained one month before and after the procedure.

Liver resection (LR). Surgical resection, anatomic segmental
hepatectomy and non-anatomical liver resection was carried out
under the general anesthesia using an upper middle incision, us-
ing non-RF based liver resection devices.
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Blood samples were collected from each patient before and
after 1 and 3 months of treatment. The following serum cy-
tokines: IL-10, IL-17, INF-y, TGF-p were assayed by ELISA
(ebiosciences, USA).

None of the patient had received chemotherapy or any other
treatment a month before or 3 months after the LR and RFA
procedure.

All data were entered into a Microsoft Excel™ database and
analyzed using Graph Pad Prizm software. The Student’s t-test
was used to compare data between RFA and surgical resection
group. Furthermore, both study groups were compared with
healthy control subjects. P values less than 0.05 were considered
as statistically significant.

Results and discussion. A total of 17 patients with liver can-
cer were included in the study. Patients” demographic character-
istics of each group has been listed and compared in Table 1. The
mean age of patients in RFA and LR group was 55.1+11.2 years
and 58.6+8.1 years respectively (p>0.05). There were 3 women
(43%) and 4 men (57%) in the RFA cohort whilst, 5 women
(50%) and 5 (50%) men in the LR group. Along with that, we
didn’t observe any significant differences between groups re-
garding number of tumors, primary or secondary, tumor size,
tumor stage, HBsAg, Anti-HCV positive.

The present study showed increased level of IL-10 in patients
who underwent RFA procedure compare to healthy age-matched
volunteers without history of cancer (p<0.05). 1 month after
RFA procedure serum level of IL-10 declined (P<0.01) and was
comparable with control. 3 months after RFA procedure serum
level of IL-10 continued to reduce (p=0.03). In the patients be-
fore liver resection serum level of IL-10 was comparable with
indices in healthy volunteers. 1 month after liver resection (LR)
serum level of IL-10 increased (p<0.01) and continued to en-
hance at the point of 3 months after LR (P=0.006) (Fig. 1).
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g [ After 3 months
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Control RFA LR

Fig 1. Serum IL-10 levels in patients with liver cancer before
and after 1 and 3 months of RFA and liver resection
LR group - diagnosis vs. after 1 month — P<(0.01; Diagnosis
vs. after 3 months- P=0.006, RFA group- diagnosis vs. after 1
month- P< 0.01; After 1 month vs. after 3 months- P=0.03
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Fig 3. Serum INFYy levels in patients with liver cancer before
and after 1 and 3 months of RFA and Liver resection
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Serum levels of IL-17 were higher in patients, compare to
control group and did not change 1 and 3 months after RFA and
LR (p>0.05) (Fig. 2).

Serum levels of IFN-y, were higher in RFA group compare to
LR group. 1 and 3 months after treatment it showed decline ap-
proximately to control level (P>0.05) (Fig. 3).

Pre-procedural serum level of TGF-f was high, compare to
healthy age-matched volunteers. It decreased 1 month after RFA
and LR. Noteworthy, in our study at the point of 3 months af-
ter RFA procedure it continued to decrease, while at this point
TGF-B remained the same in LR group (P>0.05) (Fig. 4).

Cytokines are the main mediators for the growth, invasion and
metastasis of cancer. They are produced by cancer cells as well as
immune and stromal cells in the affected area and are responsible
for further uncontrolled proliferation of malignant cells, remodeling
of tumor microenvironment, triggering of intrinsic inflammation,
recruiting cells, angiogenesis and cancer cells spread [18].

Clinicopathological factors: higher AFP, tumor size, metas-
tases, lower grade of differentiation are important predictors of
the outcome of disease [19]. It is shown, that pre-treatment se-
rum level of cytokines also widely varies in patients with liver
cancer and highly determines the prognosis of diseases. Higher
pre-therapy serum level of IL-17 and lower IL-10 level predict-
ed poor prognosis (early recurrence of tumor) after surgery in
patients with HCC. Other cytokines: IL-23, IL-8, IL-1b, IL-6,
IL-1a and TNF-a were not associated with recurrence time of
disease [20]. It was supposed, that IL-17 and IL-10 along with
other factors form cancerogenic environment responsible for tu-
mor recurrence.

As is consistent with the literature, our study showed that com-
pared with the baseline serum cytokine levels (IFN-y and TGF-f3)
there were no significant changes in serum levels of these markers
one month after curative treatments (RFA and resection) [21].
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Fig 2. Serum IL-17 levels in patients with liver cancer before
and after 1 and 3 months of RFA and liver resection
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Fig. 4. Serum TGFEJ; levels in patients with liver cancer before
and after 1 and 3 months of RFA and Liver resection
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We showed that serum level of IFN-y in patients had tendency to
increase compared to healthy donors as it was observed by A. M.
Attallah et al. [22] and in contrary by L. Ji et al. [23]. L. Ji reported
that changes of IFN-y under the influence of the RFA treatment was
depended on the AFP level of patients with liver cancer: in patients
with reduced AFP levels Thl cytokines increased, whereas Th2
cytokines decreased after 1 month of treatment. However, in few
patients with increased AFP level after RFA treatment IL-2, TNF-a,
IFN-y serum levels significantly declined and IL-4, IL-6 and IL-10
serum levels markedly enhanced (p<0.05).

Our study showed an enhanced level of TGF-B in patients
with liver cancer in comparison with healthy donors, which in-
significantly decreased by both treatment options. It continued to
reduce at the point of 3 months after RFA therapy and remained
unchanged in the LR group. The newest studies explained the
dual role of TGF- in liver cancer development [24]. This cyto-
kine performs cytostatic and apoptotic function and is considered
as tumor suppressor at early stages of tumor development. How-
ever, accumulation of suppressor cells: Tregs, MDSC and tumor
cells by themselves produce high amount of TGF-f, which inhibits
Th1, TCL, NK at advanced stage and promotes tumor escape from
immune surveillance. TGF-f presents one of the key cytokines as-
sociated with angiogenesis and fibrogenesis. Some studies provided
evidence about TGF-f inhibitors in patients with advanced HCC.
Tendency of continuous reduction of TGF-f after RFA treatment in
our study highlights the beneficial effect of such treatment.

Th-2 cells, B cells, tumor cells and macrophage produce one
of the most important immunosuppressive mediator IL-10 - a
potent inhibitor of pro-inflammatory cytokines (including IL-
1B, TNF-a and IL-6). IL-10, together with TNF-a, autocrinally
stimulates the expression of negative costimulatory molecule
B7-H1(PDL-1) on macrophage surface - impairs CD8" T cell
activity and supports tumor immune escape [25]. Our results
revealed that, radiofrequency ablation and hepatic resection
showed the opposite effects on serum IL-10 level in patients
with liver cancer: RFA procedure significantly decreased se-
rum level of IL-10, inconsistent with LR, which significantly
increased this indicator.

We suppose that important differences in immune responses
evoked after two different treatment approaches can be ex-
plained by the destruction of tumor microenvironment by RFA
and healthy tissue injury during resection.

Local immune responses to surgery lead to systemic proin-
flammatory and immunosuppressive phases: production of a
variety of cytokines leading to a general inflammation: stress,
activation of the hypothalamic-pituitary-adrenal axis, release of
steroids, such as cortisol, facilitates to the healing of injured tis-
sues. Immunosuppressive phase avoids autoreactivity but on the
other hand, it can inhibit antitumor Th1 immune response, pro-
vokes development of postoperative immune suppression and
stimulates tumor cells growth.

Others and our previous studies reported that destruction of
tumor microenvironment by RFA favors the increase of expres-
sion of heat shock proteins and release of a wide spectrum of
tumor antigens from necrotic cells. Natural adjuvants loaded by
antigens are easily uptaken by dendritic cells and effector specif-
ic antitumor CD4+ Thl cells as well as CD8+ T cytotoxic cells
are recruited to the tumor microenvironment [26]. We suppose,
that Thl cytokine milieu can establish antitumor environment
and inhibits production of IL-10 by Th2, TAM and other cells.
These events account for the immunotherapeutic effect of RFA.
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SUMMARY

EFFECTS OF DIFFERENT TREATMENT OPTIONS ON
THE LEVEL OF SERUM CYTOKINES IN PATIENTS
WITH LIVER CANCER

Kikodze N., Iobadze M., Pantsulaia 1., Mizandari M., Jani-
kashvili N., Chikovani T.

Thilisi State Medical University, Georgia

Liver cancer is a highly lethal cancer, in which local tu-
mor microenvironment and systemic immune suppression

38

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

allow tumor to escape immune surveillance. Intervening
in tumor microenvironment by locoregional treatment op-
tions can be beneficial for patients.

We aimed to study changes in serum cytokines levels
due to local disturbance of tumor microenvironment af-
ter radiofrequency thermal ablation procedure compare
to liver resection in patients with primary and metastatic
liver cancer.

A total of 17 patients with primary (HCC and Cholangio-
carcinoma) and secondary (metastatic) liver cancer were
enrolled in this prospective study. Out of 17 patients, 7
were referred to RFA procedure and another 10 underwent
surgical liver resection using non-RF based devices.

Blood samples were collected from each patient before
and after 1 and 3 months of treatment. The following se-
rum cytokines: IL-10, IL-17, INF-y, TGF-B were assayed
by ELISA (ebiosciences, USA).

RFA procedure unlike liver resection decreased serum
level of IL-10 in patients with liver cancer. No significant
changes in the level of the studied cytokines were revealed.

Keywords: proinflammatory, anti-inflammatory cyto-
kines, IL-10, radiofrequency ablation, liver resection, liver
cancer.

PE3IOME

BJIMSIHUE PA3JIMYHBIX METOJOB JIEYEHUSI HA
YPOBEHb CBIBOPOTOYHBIX IIUTOKHHOB VY IIA-
IHUEHTOB C PAKOM [IEYEHU

Kuxonsze H.O., Hodanze M.C., [Tannyaana HU./[x.,
Muzanpapu M.I, Jokanukamsuin H.H., Ynkopanu T.H.

Téunucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL  YHUGepCUmen,
I py3us

Pax neyeHu B GOJIBIINHCTBE CIIy4aeB 3aBEPIIACTCS JIeTallb-
HBIM HCXOIOM. BoszneiicTBHE MECTHOIO MHUKPOOKPYKEHHS
OIyXOJIM HA UMMYHHYIO CUCTEMY IT03BOJISIET OIyXOJIH H30e-
’KaTb UMMYHOJIOTMYECKOTo Haa3opa. CienoBaTesbHO, pa3py-
HIEHUE MUKPOCPEIbl OIIYXO0IH MECTHBIMH METOAaMU JICUCHHUS
MOXET 0Ka3aThCs 3Q(HEKTUBHBIM /ISl TALIUSHTOB.

Llenpro wuccienoBaHus SABWJIOCH H3yUYEHHE HM3MEHCHUM
YPOBHSA LIUTOKUHOB, BBI3BAaHHBIX ACCTPYKLHEH OIYyX0JIEBOH
TKaHU B pe3yibTaTe NPUMEHEHUS COBPEMEHHOI'O MaJlOMHBa-
3UBHOI'O METO/Ia PaJUOYacTOTHON TepMallbHOW alJsIUu |
II0CJI€ PE3EKIUH [IEYCHH, Y NTALMEHTOB C IEPBUYHBIM U METa-
CTAaTUYECKUM PAKOM MEYCHHU.

B npocrnexktuBHOE HCClienOBaHUE BKIOYEHBbl 17 mamu-
€HTOB C IEPBUYHBIM (renaTolesUIoNIsIpHas KapLUUHOMA U
XOJaHIMOKAPLUMHOMA) U BTOPUYHBIM (METacCTaTUYECKHUM)
paKoM medeHu. 7 manueHToB U3 17 moaBepriiuch paguoda-
cToTHOU TepmanbHoi abisauun (PUA), 10 nanuenTam npo-
BEJlCHA PE3CKIUS [ICUCHH.

3a00p KpOBU MPOBOAMIH 10 JICUCHHs U crycTs 1 u 3 me-
csua nocise jgedeHus. Jlid u3MepeHuss KOHLEHTpALUU LIUTO-
kuHoB (IL-10, IL-17, INF-y, TGF-$) B cbIBOPOTKE KPOBH HC-
MOJIb30BAJM METOJ UMMyHO(depMeHTHOTro aHamu3a - ELISA
(Ebiosciences, CIIIA).

PUA, B oiinuMe OT pe3eKLMU MEYCHHU, BbISIBUIIA CHUKCHUE
ypoBHs IL-10 y nanuenToB ¢ pakom nedeHu. CylieCTBEHHBIX
U3MEHEHUH B YPOBHSX OCTaJbHBIX UCCIIEIOBAaHHBIX LIUTOKU-
HOB HE BBIABIICHO.
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CPABHEHME PE3YJIBTATOB BOCCTAHOBJIEHUSI IIOBPEKJIEHUM
AKPOMHAJIBHO-KJIIOUNYHOI'O COWIEHEHUS KPIOYKOBUJIHOM IVIACTUHOMN
U IIYTOBYATOM ®UKCALMEN TIGHTROPE

I'puropnes U.B., Jlazko ®.JI., [Ipu3os A.Il., KanaeB A.C., Jlazko M.D.

I'BY3 «lopoockas knunuueckas 6onvhuya um. B.M. Bysnosa [lenapmamenma 30pasooxpanenus 2. Mockewi»,
DIAOY BO «Poccutickuil yrusepcumem opyicovl Hapooosy, Mockea, PO

IToBpexaeHne aKPOMHAIBHO-KJIIOYUYHOTO COWICHEHUS -
qacras TpaBMa B 00JIACTH IUIeYa, OTHOCAIIASACS K CIIOPTHBHOM
Menuiuee u oproneauu [1,2]. KomuuecTBo Takux MOBpekae-
HHUI 3HAQYUTENBHO YBEJIMYMIIOCH B pe3ysbrare pocra oObema
JIOPOYKHO-TPAHCIIOPTHBIX MPOUCIISCTBUII M BOBJICYCHHOCTH B
JIIOOUTENBCKHUNA CIIOPT. Beiienstorcs 6 creneHei moBpexaeHns
aKPOMHAJILHO-KJIIOYUYHOTO COUWICHEHUS B KIAaCCU(DUKALUK 110
Rockwood [2,3]. OnepatrBHOE jieueHne MOKAa3aHO MPU CTerie-
nsx nospexaenuit 11I-VI no Rockwood. Opnaxo, nedenue 11
crerneHu nospesxaeHus 1mo Rockwood B HayyHOM MUpe HOCHUT
JIMCKYCCHOHHBI XapakTep, TaK KaK OJHH aBTOPbI T'OBOPAT O
HEOOXOIMMOCTH KOHCEPBaTHBHOTO JICYEHUS JJAHHOTO TTOBPEK-
JICHMS, JIpYyrHe CKIIOHSIOTCS K onepaTuBHOMY. IIpu 3TOM BCe
aBTOPBI CXO/ATCS B OJIHOM, YTO ONEPATHBHOE JICUEHHE PEKOMEH-
JlyeTCsl MOJIOZIBIM TTAIIMEHTaM, CHOPTCMEHAM, JIMIaM, 3aHUMalo-
muMest puzndeckuM TpyaoM. OnepaTuBHOE J€UCHHUE MPU CBe-
KUX HOBPEKICHUAX aKPOMHAIBHO-KIFOUUYHOTO COUICHCHUS
MIPUBOJNT K JIy4IIUM pe3yasTaram [3-7].

Jleyenne aKpOMHAIBHO-KIIIOYUYHOTO TTOBPEXKACHUS MOXHO
BBITOJIHATH PA3JIMYHBIMU ONEPATUBHBIMU TeXHUKaMH. OObIYHO
UCIIOJIB3YIOT METOJl C YCTAHOBKOM KPIOYKOBHMIHOH IUIACTHHBI
Wiy aprpockonundeckyio rexuuky TightRope, mpu npumenenun
KOTOPBIX JI0OMBAIOTCS XOPOIINX KIMHUYECKUX PE3YJIbTaTOB.

VYcTaHOBKa KPIOUKOBU/IHOM IIIACTUHBI MOXKET MOBJIEYb 3a CO-
00i1 HEKOTOpbIE MPOOIEMBl, TaKHEe KaK aKpOMHUAIIBHBII O0CTEO-
U3, Murpanus merautodukcaropos, TeHanHUT [8]. TTomumo
3TOTO, MOCJE YCTAaHOBKH ITACTHHBI MAL[MEHTHI YaCTO HCHBITHI-
BalOT 00Jb B 00JACTH CyXOXKWIIMS HAJOCTHOH MBIIIIBI ONEPHU-
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pyeMoro Iuie4a 1 orpaHu4YeHue JABrmKeHus B HeM. C ydeTom co-
BOKYITHOCTHU BBIILIEOTPAXKEHHBIX BO3SMOXHBIX OCJIOKHEHHI IpH
YCTaHOBKE JaHHOI METaJUIOKOHCTPYKIIUHM PEKOMEHIYeTCsl y/a-
JATh KPIOYKOBUIHYIO IUIACTHHY 110 MCTEYEHHH OIPEICICHHOTO
BpeMeHH [9].

B kauecTBe aJIbTEPHATUBBI CYIIECTBYET METOJ apTPOCKOIH-
YECKOH TEXHHKH C HCIHOJb30BAaHHUEM ITYyroBYaToOro (hukcaropa
(TightRope). ¥ nanHoro merosa ecTh MPEUMYIIECTBAa B BHIC
MaJIOTPaBMAaTHYHOCTH U @aHATOMHUYHOCTH NPH BOCCTAHOBJICHUM
HOPMAJILHOT'O TIOJIOXKEHHUS CYCTaBa, YTO HEBO3MOXKHO IPH yCTa-
HOBKE KPIOYKOBHIHOIT macTHHbL. [Ipy HCHOIb30BaHUM JAHHOTO
MeTo/ia HeT HeoOX0AUMOCTH yaaisaTh ¢ukcarop [10].

Llenbro MccaenoBanys SBUIOCH CPaBHEHHE ABYX IPEICTAB-
JCHHBIX METOJOB IIPU JICYCHHH aKPOMHAJILHO-KIFOUHYHOTO
COWICHEHHSI C YCTAHOBKOIT KPIOYKOBHUAHOM IJIACTHHBI U TIPU HO-
Moty myrosuaroit pukcarmu TightRope.

Marepuaa u meroasl. B nepuoz ¢ 2015 no 2019 rr. 60 ma-
LIUEHTaM IPOBEICHO ONEPATUBHOE JICUCHHE CBEXUX MOBPEK-
JIEHUH aKpOMHUaJIbHO-KIItounYHOro cowienenus I11-VI tuna no
Rockwood. CornmacHo ornepaTMBHBIM METOAAM, TAIl[MeHThl pa3-
JICJICHBI Ha JIBE TPYMIIBI MALUEeHTHI epBoit rpynmnsl (n=30) npo-
OIIEpPUPOBAHBI C HCIIOJIL30BAHUEM KPIOYKOBHHON IJIACTHHBI,
Bropoit rpymmsl (n=30) — ¢ npumenenneM texuuku TightRope.
CoOTHOIIEHUE MAIIMEHTOB MO TeHJIEpHOMY NTpu3HaKy - 48 (80%)
MyxuauH 1 12 (20%) sxeHmuH. Bo3pacT nmarueHToB BapbupoBa
B npenenax ot 23 1o 54 net, cpeanuii Bospact - 35.2+8.2 1.

Bce naruenTsl noiyyainy JiedeHne B TeYeHHe 3 Heslelb ¢ MO-
MeHTa TpaBMbl. 30 malueHTaM MnepBoi Ipynibl (pUKCALUS BbI-
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IOJIHEHA KPIOYKOBUIHON mIacTUHOH. 29 (96,6%) manueHTam
HEepBOM TPYNIbl KPIOYKOBUAHYIO IUIACTHHY YIAJIWINA CITYCTS
6-8 mecsiues nocie onepanuu. 1 (3,4%) naueHT oT MOBTOPHOM
onepauuu orkaszaics. 6 (20%) nauueHToB nepBoil rpymnimsl mo-
JIy4WJIU TPAaBMY B Pe3yJIbTaTe 3aHsTH JIIOOUTEIECKIM CIIOPTOM.
24 (80%) mauneHnTa 00paTHIIMCH 3a JICYUCHUEM B pe3yJIbTaTe I0-
JIy4eHUs ObITOBON TPaBMBL.

Xupypruueckasi TEXHUKa OTKPBITOH PEMO3HLUK U (HUKCALNH
C MOMOIIBIO KPIOYKOBUIHOW IIacTHHBL. Oniepanusi MmpoBOIU-
Jlach IOl SHAOTpaxeajbHbIM HApPKO30M B MOJOKCHHU «IUISDK-
HOE Kpecio». BhImonmHsuics pa3pe3 KoK OT KOHLA aKPOMHOHA
JUITMHOM 6-7 CM B MeIHalbHYIO0 CTOpPOHY (puc. 1), oOHaxaics
AKPOMMAJIbHO-KJIIOYMYHBIA CycTaB, 4TO IO3BOJISUIO ITOCTABUTH
KPIOYKOBHUHYIO IUIACTHHY B JaHHOE INPOCTpaHcTBO. Pernosu-
IMsl JOCTUTAJIaCh MPY HAJABIMBAHWU IUIACTHHBI HA KIIOYUILY,
a aKPOMHOH HCIOJIb30BaJICs KaK pbruar. [lepen BBeneHHEM BUH-
TOB AKPOMUOH U KJIFOYHLIA YCTAHABIUBAJIY B IPaBHIbHOM 03U~
1ud, 6osiee TOro, ISl MOATBEPXKICHHS PABUIBHOCTH ICHCTBUMA
ucnoab3oBanu JOII-KoHTpOIb, 3aT€M BBOAWIN BUHTHI, U IUIa-
cTHHA (PUKCUPOBaIach OKOHUaTenbHO (puc. 2) [11].

Puc. 1 Ilepsviit sman onepayuu purxcayuu axKpoMuaibHo-
KAIOUUYHO20 COYTICHEHUsl ¢ NOMOWbIO KPIOUKOBUOHOU NAACMU-
HbL: paspes om KOHYA AKpOMUOHA 8 MEOUATNbHYIO CIOPOHY

Puc. 2. Qunanvhas penmeenocpamma nocie onepayuu Qux-
cayuu  aKpOMUANbHO-KIIOUUYHO20 COUNEHEHUsl C NOMOWbIO
KPIOYKOBUOHOU NILACTUHbL

Ilocne omepaiyuy namyeHTaM PEeKOMEHI0BAHO HOLIEHHE KO-
CBIHOYHOW MOBSI3KU 10 3-4 Helelb, pa3pelaoch BBIIOIHATH
IIACCUBHBIC JIBIDKEHUS ONEPUPYEMOM KOHEUHOCThIO. AKTUBHbIE
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crubanue U pa3rudaHue, a Takxke oTBeieHue pyku Ha 90° mpotu-
BOIIOKA3aHbl 10 MOMEHTA yAAJICHUS KPIOYKOBHIHOHN IIACTUHBI,
KOTOpbIE BBIOJHAIOCH CIIYCTS 6-8 MecsIeB IOCie YCTaHOBKH
uMIuianTara. JlaHHble peKOMEH/IAlH IPU3BaHbI CHU3HUTH OoJie-
BOW CHUHAPOM U IIPEAOTBPATUTh TPAaBMATU3ALIUIO BPALIATEIbHOMI
MaHXXeThbl. AKTHUBHO 3aHMMATbCSl CIIOPTOM Pa3peIlaoch JHIIb
CIyCTs 6 MecsILEeB M0CJIe yIaJeHNUsl UMIUIaHTaTa.

30 mauMeHToB BTOPOH IPyIIBI IPOONEPUPOBAHbBI APTPOCKO-
MUYECKOil TEXHUKO C UCIIONB30BaHNEM IIyroBYaToro Qukcaro-
pa C MOMOIIBIO IBYX META/NIMYECKUX ITyTOBUIl U IIIOBHOTO Ma-
tepuasa. 12 (40%) naumeHtamu TpaBMa MOJIy4eHa B Ipolecce
3aHATHH crIopTOM (IPsIMOH yrap B 00J1acTh IUICYEBOTO CYCTaBa,
najeHre Ha 00JIacTh IUICYEBOrO CyCTaBa, MaJICHNUE Ha BBIIPSM-
JICHHYIO PYKY), 18 (60%) manueHToB - MOBPEKACHUS B PE3Yilb-
Tare OBITOBOW TPaBMBI.

Xupypruueckass TEXHHKa apTPOCKOIMYECKOH (HUKCaluu C
HOMOIIBIO ITyroByaToro ¢ukcaropa. OnepaTuBHOE BMEILIATEb-
CTBO BBINOJHSJIOCH B MOJOXKEHUH IULDKHOE Kpecyio». [ uc-
KJIFOYCHUS TPaBMBbI ILIEHHOro OTAesa MO3BOHOYHHUKA U ILIeYe-
BOTO CIUICTCHHUsI HCIIONB30BANICS BOPOTHHK «Dumanenbhus».
Ilepen HauasoM omnepanyuy ONPEeNUINCh KOCTHBIE BBICTYIIBI
B 00J1aCTH IJICYEBOIO CyCcTaBa, OPUEHTUPHI HOPTOB ISl IIPOBE-
JICHUsI apTPOCKOIMYECKOH omeparuy 0003Ha4aIluCh MapKepoM.
ApTpOCKONHs POU3BOAMIIACHE HA BOAHOM cpene (husnonoru-
YECKUI pacTBOp) C NMPUMEHEHUEM apTPOCKOIMYECKOW MOMIIBI
nox gasieHueM 60-70 MM.PT.CT. U CTAaHIAPTHOTO HAOOPa apTpo-
CKONUYECKUX HHCTPYMEHTOB. 3aJHUH apTPOCKONMYECKUH HOPT
yCTaHaBJIMBAIU IPUMEPHO Ha 2-3 cM HuKe U 1-2 cM MenuanpHee
3a/IHeJIaTepalbHOIO yIla aKpOMMaJIbHOrO oTpoctka. Ilepenne-
BEPXHUI U NepeaHe-HIKHUI HHCTPYMEHTAJIbHBIC IIOPThI yCTaHAB-
JIUCh B UHTEPBAJIC POTATOPOB, EPBBI U3 HUX — BIEPENHU CYXOXKHU-
JMS JUTMHHOW T'OJIOBKU JIBYIVIAaBOW MBIIIIIBI, BTOPOM — BO3JIE Kpas
CYXOXKMIIUSI TOJIONarouHoi Meimp! (puc. 3). IlpenBaputensHo
BBIIOJIHSJIOCH «PACUUILIEHHE» POTATOPHOIO MHTEPBaJa, IIPU ITOM
BU3YaJIU3UPOBAIICS.  KIIFOBOBUIHBIH OTPOCTOK. 3aTeM IPOM3BO-
JJIach BU3yalIM3alis HIDKHEH MOBEPXHOCTU KIJIFOBOBUIHOIO OT-
POCTKa, [0CJIC Yero yCTaHABIMBAJICS HAIPaBUTENb, IIPU OMOIIN
CIULIBI POCBEPIIMBAIIM KaHaJ CKBO3b KIIFOUHUILY M KJIFOBOBHIHBIH
orpoctok. [Tocne popmupoBanus KaHaa CBEpIIoM B 4 MM IIPOBO-
quncst pukcarop TightRope. [Tocne penosunuu 1 gpukcaruu mpo-
Bozmiicss Rg-koHTpois (puc. 4) [12].

Puc. 3 Tpemuii sman onepayuu c npumenenuem mexHuKu
«TightRopey»: ycmanoenenue apmpockonuueckux uHCmpymeH-
mos 6 nopmol
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Puc. 4 Qunanvnas penmeenozpamma nocie apmpockonuie-
ckotl onepayuu ¢ npumenenuem mexnuroui « TightRope»

[locne omepaTMBHOIO BMELIATEILCTBA PEKOMEHIOBAIHU HO-
[IIEHHE KOCBIHOYHOM MOBSI3KH OT 1 10 4 HEJe b B 3aBUCUMOCTH
OT BBIP@XEHHOCTH 0O0JIEBOTO CHHIPOMA. AKTHBHBIC CTHOAHHS
U pasrubaHus, a TaKke oTBefeHHe pykd Ha 90° paspemianock
BBITIOJIHATD CITyCTA 4-6 HEACJIb, aKTUBHO 3aHUMATbLCA CIIOPTOM -
ciycTst 3 Mecsina Ioce NPOBEAESHHOH onepanu.

ITosmopnan onepauus

PeBr3nA ’
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He npoeogunace l

[} 10 20 30
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Juacpamma 1. Onepamusnas xapaxmepucmura uccieodye-
Mmuix nayuenmos. Ilosmopnas onepayus

PesynbraTsl onepanuii nmpencTaBieHbl Ha uarpaMMax 1 u
2. He3HaunTenpHbIE pa3Inyus MEX/y MAlHeHTaMH KacaJHich
HENPUSATHBIX OUIYIIEHWH B ONEpUPOBaHHOHW KoHeuyHOocTH. K
aKTUBHOMY 00pa3y KH3HHU B TeueHHE 4-6 Helelb BEPHYIHCH
OonpinHCTBO anueHToB (70%) Bropoi rpymims (TightRope)
U ToNbKO 40% MaMeHTOB IEPBOM TPYIIIBI (C KPFOUYKOBHIHOM
mnacTiuHoi ). 50% narnueHToB BTopoit rpynis! u 30% manueH-
TOB IIEPBOW TPYIIBI CMOIIH aKTUBHO CrHOAaTh OIEpPHpPOBaH-
HYI0 KOHEYHOCTH Ooiiee ueM Ha 150° yxe Ha 4 Hezxelne mocie
oTIeparuy.

BbIBHX aKpOMHAIBHO-KIIIOUMYHOTO COWICHEHMSI - dacTas
TpaBMa B o0nacTH Iwieda, cocramisier 20% OT BCeX MOBPEX-
JICHUH I1JIe4EeBOr0O CycTaBa, IOoZpas3jelsieTcs Ha 6 cTeneHel 1o
Rockwood B cooTBeTcTBUM ¢ 00BEMOM M BEKTOPOM CMEIICHHS
KJIFOUHMIIBI 110 OTHOIIEHUIO K akpomuony [13].

IIpn panHeM orepaTMBHOM BMEIIATENIbCTBE Ha ITOBPEXKJICH-
HOM KOHEYHOCTH PE3yJIbTaThl MOITyYaloTCs 3HAYNTEIBHO JIydIIe
n ObICTpee NMPUBOAAT K HOpMaiM3anuu akTuBHOCTH [5-7]. Cy-
IIECTBYIOT HEKOTOPBIE THCKYCCHOHHBIE MOMEHTHI I10 JICYCHHIO
III crenenu noBpexaeHus mo Rockwood, onHako oneparuBHOE

© GMN

[locne omepauuu BceM MNalMEHTaM BbINOJHEHbl PEHTI€HO-
rpaMMbI OIIEpUPYEMbIX KOHEUHOCTEH U Rg-KOHTpoIIb ciycTs 3,
6, 12 MecsueB nociie poBeneHus onepaunu. Kimuuueckue u
peHTreHorpaduueckyue OLEHKN IPOBOANIINCE, B CPEHEM, CITy-
crst 11.542.4 mecsieB nocie onepammi.

Pe3yabTarhl u 00cy:kaeHne. Bee nanuneHTsl IpoonepupoBa-
HbI B T€UEHHE 3 HeJelb [ocie ModydeHHs TpaBMbl. KiuHnue-
CKHE M PEHTTeHOrpaUuecKre OLEHKH MOJIyYEHBI, B CPEIHEM,
coycta 11.542.4 mecsanes nociue onepauuu (ot 6 10 15 mecs-
ueB). CpeaHUN Nepuol OLEHKU MAallMEeHTOB MEPBOM I'PyMIIbI
(¢ KprOYKOBUIHOM TuIacTUHOW) coctaBui 11,7+1,6 mecsues,
nanuentoB Bropod rpymmnsl (TightRope) — 11,3£2,6 mecs-
ueB. Paznuuuns Mexay rpyninamMe HalMeHTOB HaOIIIofaInch
[PY OLICHKE HHTCHCUBHOCTHU OOJIEBBIX OLIYIICHUI B 00JacTH
POOIIEPUPOBAHHON KOHEYHOCTH, TaKUM oOpazom, 24 (80%)
MalUeHTa NEepBOH Ipynnbl (C KPIOUYKOBUIHOW IJIACTHHOM)
OTMEYaJId NEePHUOAUYECKYI0 U HEBBICOKYIO CTEIEHb OOJIEBBIX
OIlYIEHUH, aHAJIOTUYHBIA yPOBEHb OLIYLICHUH oTMeyanu 2
(7,7%) nanuenrta ropoii rpynmnsl (TightRope). 29 (96,6%)
MaIMEeHTOB IIePBOW TPYIIIbI BIIOCISACTBUH OBUIN MPOOTIEPH-
pOBaHbI Ul yAaJNeHUS KPIOUKOBUAHOW muactuHsl, 1 (3,4%)
MalMeHT OTKa3alicsd OT TMOBTOPHOH omepauuu. [lanumentam
Bropoii rpymnmnsl (TightRope) moBropHBIX Omepanmii He mo-
TpeboBanock. B 2 (7,7%) ciydasx y HalHMEHTOB MEpPBOii
IpyHIbl (¢ KPIOYKOBUIHOM IIACTUHON) ciycTs 1 To1 Ha peHT-
reHorpaMmme 3auKCHpOBaH 0CTEONN3 (auarpaMmsr 1,2).
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JMuaepamma 2. OnepamusHas Xapakxmepucmuxa uccieoye-
MmbIx nayuenmos. Ocnodcnenus

BMEIIATEJILCTBO IIOYTH BCEIZIa BOCCTAHABIMBACT IPABUIILHOCTD
aKpOMHUAJIBHO-KJIIOYMYHOTO cycTasa [6,14].

B nmaHHOM MCCIIeOBaHUM IMAIHMEHTHI, IPOONCPUPOBAHHEIE
C YCTaHOBKOH KPIOYKOBHJIHOW IITACTUHBI IOKA3aJIM XOPOIIHe
pe3yNbTaThl OTHOCHTEIBHO CHJIBI MBIIII B OTIEPHPYEMOHN KO-
HEYHOCTH M YIOBICTBOPEHHOCTH pe3ynbratoM. Ilepnomu-
YECKHEe U HEBBICOKHE 110 YPOBHIO MHTEHCHBHOCTH 00NN B
OTIEpUPYEMOIl KOHEYHOCTH HCTbIThIBaIU 24 (80%) manueH-
ta. HeBbIcokne orpaHuyeHHs B (yHKIMOHHUPOBAHUU OIEPH-
pyemoit koHeuHoCTH Habmonanucek y 20 (66,6%) manueHTos
(mnarpammsl 3,4).

KproukoBu/iHas IacCTHHA SIBISIETCS JICTKOH U 3QdeKTHBHOM
TEXHOJIOTUEH Ul (UKCAIUH aKPOMHAIEHO-KIIOYNYIHOTO COY-
nenenus. Ilociie yCTaHOBKM KPIOYKOBHHOW IUIACTHHBI BCTpe-
YaloTCs OCIOKHEHHS B BHJIE 0CTE0apTpO3a aKpOMHUAIBHO-KITIO-
YUYHOTO COWICHEHMS M OCTEOJH3a, YTO YXyMaeT (yHKIUH
rieyeBoro cycrasa [15].

B mnpoBeneHHOM HccieoBaHMU B 2 CllydasX y HallIeHTOB
HEepBOH TpynIbl (KPIOYKOBHIHAS IUIACTHHA) CITycTs | rox Ha
peHTreHorpamMme 3a(hHKCHPOBAH OCTEOIIH3.
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Huacpamma 3. Xapaxmepucmuxa pe3yibmamog nayueHmos
nepeoti epynnbi

B mnportuBoBec pesynbraraM YCTaHOBKM JI@aHHOM MeTaso-
koHCcTpykuuy, Bce 30 (100%) mnauueHTOB BTOPOH TIPyIIIbI
(TightRope), npoornepupoBaHHEIX apTPOCKOIMIECKOH METOIH-
Kol ¢ ycTaHoBKkoii 2-x cucteM TightRope, kotopast Bocctanas-
JIUBAE€T AHATOMHUYECKOE COOTHOILICHHME KIIIOBOBHJIHO-KJIFOUUY-
HBIX CBSI30K M HE HY)KZAeTCs B yHaJICHHU MMIUIAHTaTa. TOJIBKO
y 1 (3,4%) manmenTa 3TOi IpyINITBl OTMEYAINCH IEPHOTHIESCKUE
1 HEBBICOKHE 10 YPOBHIO HHTEHCHBHOCTH OOJIN B OIIEpUPYEMOH
koHeuHocTH. OT™Medanucy 100% yaoBIETBOPEHHOCTh MAllUEH-
TOB U OTJIMYHBIN 00Kl pe3ynbrar (quarpamma 4).

OueHrBast pe3yJabTaThl CPABHEHUS ONEPALIOHHBIX METOIHK
o CTaOWIM3alUy  aKPOMHUAJIBHO-KIIIOYMYHOTO  COWICHEHHS
(ycTaHOBKa KPIOYKOBHUJIHOM IUTacTHHBEI U TexHHKa TightRope),
clefyeT OTMETUTh XOPOIIUE PEe3ylbTaThl BOCCTAHOBJIECHUS I1a-
LHEHTOB IIOCNIE OIEpaluu M MOATBEPAUTh S(P(PEKTHBHOCTD
JaHHBIX MeTonuk. Pukcanus Texuukod TightRope mossosser
JIOCTHYb OTIMYHBIX PE3yJIbTaTOB B MUHUMAJIBHBIE CPOKH C MaK-
CHMaJIBHBIM KOCMETHYeCKUM 3 dexTom 6e3 moBTOpHOI onepa-
LM 110 YIAJICHUIO TAHHOHW KOHCTPYKIIHH.
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SUMMARY

A COMPARISON OF RESULTS BETWEEN HOOK
PLATE AND TIGHTROPE FOR ACUTE ACROMIOCLA-
VICULAR JOINT DISLOCATION

Grigoreyv 1., Lazko F., Prizov A., Kanaev A., Lazko M.

Moscow City Clinical Hospital named after V.M. Buyanov, Peo-
ples’ Friendship University of Russia, Moscow, Russia

Purpose the study - despite of this fact that there are different
surgical techniques to treat acromioclavicular dislocation and
also the surgery remains controversial, the purpose of our study
is to compare the results of surgery treatment to acromioclavicu-
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lar joint dislocation on the condition of surgical method: Hook
Plate versus TightRope.

Between 2015 and 2019, 30 patients were with acute Rockwood
type III-VI acromioclavicular dislocation at the age of 23-54. Pa-
tients were divided into 2 groups according to the surgical meth-
ods (Hook plate: n=15; TightRope: n=15)to compare the functional
outcome after using either Hook plate and TightRope stabilization.
Patients were evaluated using Constant Score and radiography.

Comparing the functional results, were observed some differ-
ences between the two groups. According to Constant Score the
results were: Hook plate — 78.5, TightRope — 81.4. 14 patients
in the hook plate group were reoperated to remove the device,
except 1 patient who refused to be reoperated. There was insig-
nificant difference between both groups regarding severity pain.
The majority of tightrope group (70%) regained their normal
functional activities, whereas only 40% of the hook plate pa-
tients did (p<0.001)/ About half (50%) of the tightrope group in
comparison with 30% of hook plate group had active forward
flexion more than 150° (p<0.01). Both groups showed no signif-
icant differences regarding degree of muscle strength, patients’
satisfaction, and total outcome.

Both operative methods are effective techniques and could
be recommended to treat an acute acromioclavicular joint dis-
location. Between the two groups are no significant differences.
However, TightRope fixation provides a low rate of failure and
complications and avoids the need for second surgery to remove
the implant.

Keywords: acromioclavicular joint, acute acromioclavicular
joint dislocation, Hook plate, TightRope.

PE3IOME

CPABHEHHUE PE3YJIIBTATOB BOCCTAHOBJIEHUSI
MOBPEXJIEHUI AKPOMMAJBHO-KJIIOUAYHOIO
COUWJIEHEHHUSI KPIOUKOBUJIHOW TJIACTUHOMN M
IYTOBYATOMN ®UKCAIUEN TIGHTROPE

I'puropses U.B., Jlazko ®.J1., [IpuzoB A.Il., Kanaes A.C.,
Jlazko M.D.

I'BY3 «lopoockas xknunuueckas oonvhuya um. B.M. Bysnosa
Jenapmamenma 30pasooxpanenus 2. Mockewviy, @IAOY BO
«Poccutickuil ynusepcumem opysicowl Hapooosy, Mocksa, PO

Llenbio MccieJOBaHUS SIBUJIOCH CPABHEHHE PE3YJIbTaTOB JIBYX
METOIO0B OIIEPATUBHOTI'O JICYHECHMS MALIUEHTOB C 3aKPbITHIM BbIBU-
XOM aKpOMHAJIBHOTO KOHIIA KJIFOUHIIBI - C YCTAHOBKOW KPIOUKO-
BUJIHO# IIacTHHBI M TyroBuatoii ¢pukcaneii TightRope.

B nepuon ¢ 2015 o 2019 rr. npoonepupoBano 60 naueHToB
B Bo3pacTe oT 23 10 54 JeT co CBEeXMM IOBPEKICHUEM aKpo-
MuanbHO-KIroundHoro cowieHenus [11-VI tuna mo Rockwood.
[TarenTs! OBLIM pa3esieHbl Ha JIBE PYIIIBI C YYETOM OIlepa-
THUBHBIX METOJOB: MAaLMEHTH! NepBoil rpynnsl (n=30) npoorne-
PUPOBAHBI C UCIIOJIB30BAHUEM ](p}O'-[KOBM)IHOﬁ IJIaCTHUHBI, BTO-
poii rpymmsl (n=30) — ¢ npumenenneM Texuuku TightRope. st
OIICHKHM PE3YJIbTATOB JICUCHHUSI MCIOIB30BaHbl Iikana Constant
Score u JaHHbBIE JIy4EBOIO UCCIIEIOBAHMSI.

ITo mkane Constant Score moiy4eHs! cieayroliee pe3yibra-
ThI: OasibHAsI OLICHKA MAIIMEHTOB MEPBO IpyIbl +78.9, BTOpOit
rpymme £ 81.4.

29 (96,6%) mauueHToB MEPBOW I'PYIMIbI BIIOCIEACTBUHU MIPO-
ONEPUPOBAHbl ISl YOAJICHUS KPIOYKOBUIAHOW IJIACTHHBL |
(3,4%) manueHT oT MOBTOPHOM orepanuu oTkazancs. Paznuuns
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MEX]y IpyIIaMy MalMeHTOB HAOIIOAAINChH IPH OILIEHKE HHTEH-
CTUBHOCTHU OOJIEBBIX OLIYIIEHUH B 00J1aCTH IIPOONIEPUPOBAHHOM
koneuHoctu. 21 (70%) nauuent Bropoii rpynmsl (TightRope)
BEPHYJIUCh K aKTUBHOMY 00pa3y >KU3HM B TeueHue 4-6 Henelb
C MOMEHTa IpoBeACHUs onepanuu U juib 12 (40%) u3 nep-
BOI IpyIIbl (C KPFOYKOBUIHOM INIACTUHON) CMOIJIM 3TO CHENAaTh
B aHAJIOIMYHBIA nepuoa BpemeHH. CienyeT OTMEeTUTh, YTo 15
(50%) marmentoB Bropoii rpynmnsl (TightRope) cmormu akTus-
HO OTBOZUTbH ONEPUPOBAHHYIO KOHEYHOCTD B IVICUEBOM CYCTaBe
Oostee yeM Ha 150° yxe Ha 4 Hezese ociie ONepaLyy, B CpaBHe-
Huu ¢ 9 (30%) manueHTaMu nepBoil rpymisl (C KPIOYKOBUIHON
IUTACTUHON ).

CyLeCTBEHHBIX pa3Inuuil B IOKA3aTeJIAX CHIIbI MBIIILL, YIOB-
JICTBOPEHHOCTH JICYCHHEM U O0LIEeM Pe3yJIbTaTOM CPEIH Malld-
€HTBI 00EHX IPYIII HE BBISBICHO.

PaccMoTpeHHbIe olepaTHBHbIE TEXHUKH OKa3alnuch dddex-
TUBHBIMH U MOTYT OBITh PEKOMEH/JOBaHbI K YCTPAHEHHUIO BHIBHU-
Xa aKPOMHUAJIbHO-KJIFOUUYHOTI'O COYJICHEHUS.

Paznuunem Mexay TeXHUKaMHU SIBIISIETCS] HEOOXOMMOCTD MO~
BTOPHOHM OIepaluy B CIydae HMCHOIb30BAHUSA KPIOYKOBUIHOM
IUIACTHHBI (JUIS y#aleHHsl MMIUIaHTaTa), TOrAa Kak (uKcarms
HOBPEXJICHUS aKPOMHUAIbHO-KIIOUNYHOTO COYJICHEHHS TEXHHU-
koii TightRope He Hy*XJaeTcst B HOBTOPHOM OIIEPaTHBHOM BMe-
IIaTeNbCTBE U OOJiee aHATOMUYHA, TaK KaK SIBIISETCS IIACTUKON
KJTFOBOBU/IHO-KJIFOUNYHBIX CBSA30K.

@9boydy

og0(-530mdogeo  globldgool  ©obosbgdoms  om-

©3960L  Ygogagdo  gogdoldspgemo  GoMPoGom o
®oars3mgsbo gobszoom TIGHTROPE

0.2M02000930,B.e05b 3m, 5. 3G0DMZo,s.3565930,3.@05b 3¢

3-09056mgol Lob. Lodosgosdm jarobogy®o Losgswdymem,
dmbgmgo; ®glgomols bagnboms Igamd@mdol 9bogg@lodg-
B0, 3L gmgo, @3lgmol ggogdsEos

330930l dobsbl  Fomdmowygbos  m3gMsiogeo
3390bs@mdol m@o Jgmnmeols Igogagdol Jgos®gods 3o
(309609030 @ogofol s3GmIogeo dom@ml sbydyaro
sdmgs@ebommdon — gogdoldsggeoto godxgoBol how-
3dom s momosgmgsbo goJlsoom TightRope.

2015-2019 §Y. 3g@omeTo m3g@s@os hog@omos 23-54
Fenols obsgol 60 353096@L @ogof-s3@mdogemo dglob-
@900l sbogo,III-IV Go 3ol (Rockwood-0m) @sbosbgdom.
M39M309e0 I390bsgmmdols dgmmegdol dobgogom, 3o-
(3096900 ©s0gm M@ xagRse: I (1=30) — m3g@sz00
359%0L3sg 3500 FodmRBoHol howadom, I (n=30) — m3g@o-
oo TightRope-@©gdbogol  gs3mygbgdom. 339@bsgmdols
V90098900L Fgxslgdobsmgol yodmygbgdyao ogm Con-
stant Score-bgogrs o Lbogy®o gganggol dgogyg9d0.

Constant Score-Lgoeol dobgegoom Jowgdgmos slgmo
Y9090900: T xagx0l 353096 900L  Jammddogo  g-
goligos - £78.9,11 xaguols - £81.4.

29 (96,6%) 3530960L I  xagx00s6 dmagosbgdom
hogBodms gogdoldopgs®o godgo@dol sdmmgdol ™3g-
@530 1 (34%) 353096@3s 2063gm@gdomn m3gMsiosby
¥o@0 yobogboge.

3530963 ms xa989oL ool goblbgsggds s@obodbs
06 96Logmo 3@ 30gbgnmo Vgamdbgogdol Fgusligdolisl
bom39Mo3090 Jowydby. 21 (70%) 3s30gbGo 1T xageo-
ob (TightRope) sJBogmo bmgdgdol Fgbl sgd@ybos
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M39M5300L ho@omgdosb 4-6 330055 I xaygo©sb 3o
OAMOL sbogmyoyg® 3gMomedo gl dgdarem dbmenme
12 (40%) 353309633, gbws 5@0bodbml, Mmd 15 (50%)
3530963 3> II xagx00sb (TightRope) bom3dg@sizogdo go-
@0l 150°-%g JgBom gobbowgs Ib@ols Loblo®do
Ygdgrm 3905300056 9339 Jgmmbg gg005L, I xaq-
g0l 9 (30%) 353096@msb Fgoomgdoo.

>01gd0m0 25blbgoggds 39bmgdols dognols, d3y@bognm-
d0m gdogmgomgdol bomolbols s bmyswo gogagool
dobgogom 3530960900l Mm@ xa9al ool @ gsdmg-
@0bs.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

oobbogygao  m@ogg m3g@saogmo  Ggdbogs  989d-
OO0 o@dmbbos ©s Yglodams M93mIgbpgdyge 0lbsl
@og0(-030mdogmo  Igbsblmgdol  sdmgodobogrmdols
30GgJ3oobsmgol. asblbgoggds m®  Fgdbogsl dm@ols

3odmobo@gds  gobdgm@gdomo  Mm3gmsizool  syEowyg-
danmdsdo  gogdolidopgodo  godxgoBol  asdmygbgools

OO0 (033@sb@sbB0L sdImmgdobsmgol); @ogof-oz600m-
dogaro Igbablmgdol sbosbgdols goJlsos TightRope-
09db6030L  20dmygbgdom  asbdgmdgdom  M3gMooge
ho@ggol 0@ Lodo®mmgdl ©o gu®Om osbo@mdoyg®os, (om-
oy gbl @ @ogofol dgglgdol dgoobBogsl.

OINIBIT APTPOCKOINMUYECKOT'O JIEUEHUS MAIIMEHTOB C JE®OPMAIIAEN XATJTIYH]IA

Menbmukos B.B., Jlazko ®@.J1, IIpuzos A.Il. beasik E.A. 3ansn A.A.

Dedepanvioe 2ocyoapcmeentoe agmoHOMHOe 00paA308aAMENbHOE YUpercOeHUe BbICULE20 00PA308AHUA
«Poccutickuii ynusepcumem opysicowl Hapooosy, I'BY3 «lopodckas kaunuueckas 601bHUYA
um. B.M. Bysnosa [{enapmamenma 3opasooxpanenus Mockewvly, Poccus

Bone3np Xarmynna — 3T0 ofjHa M3 OCHOBHBIX NPUYUH OOIH
B oOnactu msATKH. BriepBrie ommcana XartyHuoMm B 1928 romy.
Bone3np BO3HHKAET B pe3ysbTaTe MEXAaHWYECKH BBI3ZBAHHOTO
BOCIAJICHUSI PETPOKATbKAHEATFHOH M CylpakalbKaHealbHOH
OypCHI M BBITYKJIOCTH B BEpXHE-JIaTEPAIbHON YaCTH MATOYHOM
kocTH [2]. bonesns, cuaapom i nedopmanust XarmyHaa, Tak-
JKe M3BECTHAs Kak Oosie3HeHHas nedopmanus mo 3agHeil mo-
BEPXHOCTH IISITKH, OMPEJEIsieTCss KaK KOMIIIEKC CHMIITOMOB,
BKJTIOYAIONIUX KOCTHBIM OCTEO(HT B BEpXHE-TaTepanbHOM da-
CTH TIATOYHOW KOCTH, 3aJHUII ISATOYHBIH OYpCHT M TEHIMHUT
axwtosa cyxoxkunus [3]. [Ipu cunapome Xarmynna 601b, Kak
MIPaBHJIO, BO3HHUKAET IIPU XOABOE B IIATKE, B 00JIACTH KPETIIICHHS
aXMIIOBA CYXOKWIIUS, TAaK)K€ MOXKET BO3HHKATh IIPU CHABIIH-
BaHMH YBEIMYECHHONW CyMKH B MEIHOJATEPaTLHOM HallpaBlie-
HHUM CHEpelr axmuioBa cyxoxunus. Jledopmarms XarmyHna,
Hapsy ¢ OypCHTOM axMIIOBAa CYXOKHIIHMS U PEBMaTOMHBIM
apTPUTOM, SIBISIETCSI ONHOM M3 HambOoJee pacHpoCTPaHCHHBIX
MIPUYH 3aaHensaTounoi 6omu [1]. KoncepBatusHoe neuenue,
TaKkoe KaK HOIICHHEe HEeTeCHOW 0O0yBH, M3MEHEHHE aKTHBHO-
CTH, HECTEPOHUIHBIC IMPOTHBOBOCIAIHTEIbHBIC IIPEIaparsl,
¢usnoTepanus; HCIOIB30BAHME OPTONEAMUYCCKUX HU3Je-
Ui s 00yBH, MECTHBIX KOPTHKOCTEPOMIHBIX HHBEKIUIT
B 3aJHIOI0 MATOYHYIO OOJIACTH OOBIYHO PEKOMEHIYIOTCS Ha
MepBOM HdTare jedeHus [4]. YcmemHocTh KOHCEpBAaTHBHOTO
neueHus - 85-95% cayqaes [5,6]. OnepaTuBHOE JIeUEeHUE pe-
KOMEHJIyeTCs B CiIydae, KOrJja KOHCepBaTUBHAS Tepalus oka=
sketest HedpdexkrupHa [7]. Jns nedenust Oone3Hn XarmyHma
OTIMCAHBI IBE PA3THIHBIC ONIEPAaTHBHBIE METOAUKH: OTKPBITOE
XHPYPTUYECcKOe BMEIIATeNbCTBO M 3aTHSAS apTPOCKOMHS TO-
JICHOCTOITHOTO cycTaBa. Iloka3aHMsIMH AT MPOBEICHUS OT-
KPBITOTO BMEIIATEIbCTBA SIBISIOTCS PE3EKIHS 3aHEBEPXHEH
9acTH MATOYHOH OOJIACTH M BOCHAJICHHON CYMKH C HCIOJb-
30BaHHMEM 3aJHENaTepalbHOTO U 3aJHEMEANaTbHOTO ITO/XO-
noB. KmmHoBHAHAsS 0CTEOTOMHS MATOYHOW KOCTH Tpejsara-
Jach Takxke Jpyrumu aBropamu [8-10]. OgHako mo mpudnHe
OOJBIIOTO TIPOLEHTA OCIOKHEHHH M AIUTEIHHOTO BO3BpAaTa
K JI0OTIEPAIHOHHOMY YPOBHIO aKTUBHOCTH ITOCJI€ OTKPHITO-
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TO BMEMIATEIhCTBA APTPOCKOMMYESCKUI METO]] 3aBOCBBIBACT BCE
Ooupre momynsipHocTH [11].

Lenblo TaHHOTO WCCIIENOBAHUS SBWJIACH OIEHKA PE3yJIBTaToOB
TPEXJICTHUX HAOMIONCHHUI 1 Ha/IS)KHOCTH apTPOCKOITMIECKOTO Me-
TOJIa B JICYCHUH 33 THETO IIATOYHOTO OypcuTa 1 0ose3Hn XaryH/a.

Marepuan u meronbl. VccnenoBanbr 28 marueHToB, (18
MyK4uuH, 10 )KeHIH; cpeaHuil Bo3pacT 37 jeT, ot 19 no 64 ner),
KOTOpBIM BbInosHeHo 30 ornepanuii. Bce onepanuy BHIIOIHEHBI
B iepuof ¢ 2015 o 2019 roxsr. [1a1e mammenToB 061N ipodec-
CHOHAIIBHBIMH CIIOpTcMeHaMu. [loka3zaHueM K oreparyu Obiia
00JIb TIO 3aJHEH TIOBEPXHOCTHU ISTKH B pe3yibrare OypcuTa U
nedopmanmu XarayHza, KOTopas He YCTpaHsIach MOCIe Mpo-
BEZICHUS KOHCEPBAaTUBHOMN TEPaITHH.

V Bcex ManueHToB 0TMeYaiach MPUITYXJIOCTh MATKAX TKaHEH
¢ OOKOBOI CTOPOHBI HJIM Ha CPEIMHHOW IMTOBEPXHOCTH aXUILIIO-
Ba CYXOXHJIHS, a TAKKe OOJNIC3HEHHOE PACTSIKCHHE CYXOKHIIHSL.
[Nanpnanms mpuuuHIa OONb 1O 33aJHEBEPXHEH MMOBEPXHOCTH
IATKA COOKY W/WiM mocepeanHe. [lunarHo3 ObUT MOATBEPKICH
canvkamu MPT u pertreHoBckumu canmkamu (Puc. 1 u 2).

— -

o 2 Tee

Puc. 1. MP-xapmuna 0o onepayuu
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Puc. 2. Penmeenosckuil CHUMOK NAMOYHOU KOCMU 8 OOKOBOU
npoexyuu 00 onepayui.

Bce nanueHTs nosyyani KOHCEPBaTUBHOE JiedeHHe (HCIOJb-
30BaHUE OPTONEAUYCCKUX H3/EIHMA, CIEHUAIBHBIX BKJIAIOK
WM TOJISITOYHUKOB, OOYBH C OTKPBITOW IMSATKOW, MPUMEHEHHE
HECTEPOUIHBIX IMPOTHBOBOCIIAJIUTEIIBHBIX IIPENaparos, HOKOﬁ,
Jiesl, I3MEHEHNUE aKTUBHOCTHU M YIPAXKHEHMS Ha PACTAKKY) MU-
HUMYM B TEUCHHUEC IOJyroja. [Isti naqueHTam npeaBapuTeib-
HO BBOAWJIM UHBEKIHUU CTEPOUIOB B PA3JIMYHBIX MECIULIMHCKUX
LHEHTpax. MecTHbIE UHBECKIUU CTEPONUI0B HAMH HE NPUMEHA-
JIUCh 10 NPUYMHE pUCKa pa3pbiBa cyxoxuius. [Tomumo storo,
ISITEPO CIIOPTCMEHOB HCMojb30oBain PRP-tepanuio (mnasma,
oborarieHHas TPOMOOIUTAMHU) B BUJIC HHBCKIIHH.

JIByM nanueHTaM MY)KCKOro mnosia (OIMH ¢ PEeBMATOUIHBIM
CHOHAMIUTOM, APYTOH — C ICOPUATUYECKUM apTPUTOM) C OTPU-
[aTeJIbHBIM PE3yJIbTATOM aHaJIM3a Ha apTPONATHIO BHIOJIHEHBI
orepanuy Ha 000ux cromnax. J[pyrue naiueHTsl He UMEeNU HUKa-
KHUX COITyTCTBYOIIMX PEBMAaTOMIHBIX 3a00/1€BaHMUI.

Ormnepanyst MPOBOAMIACH C HPHUMEHEHHEM CIIMHHOMO3TOBOM
anecre3un (CMA), nazHauen | rpamm nedasonnHa HaTpHs
BHYTPHBEHHO JUIsl TpodritakTuku. [Ipu npoBeaeHun onepanuu
NManMCHT HAXOJAMUJICA B ITOJIOKCHHH JIC)KA HA ) KUBOTEC, CTOIIbI CBH-
caju ¢ kpast ctona (puc. 3).

Puc. 3. Vrnaoxa nayuenma

ITox roJeHOCTONHBII CycTaB IMOKIIA(bIBAIN HEOOJIBIION Ba-
k. Ha HmkHIOIO TpeTh Oeapa MM BEpXHIOIO TPETh TOJICHH,
II0CJI€ UCIIOJIb30BAaHMsI PE3MHOBOIO OT)KMMHOTO JKI'yTa, HaKJa-
JIbIBAJIN TTHEBMAaTHUYECKUH TypHuker. CHayaja yCTaHOBJIEH Jia-
TepaJbHBINA MOPT HaJl BEPXHUM OTAEJIOM IISITOYHOM KOCTH COOKY
OT aXWIJI0Ba CyXOXKUIus. B ycioBusax HemocpeICTBEHHOM BU-
3yalu3aluy CpeAHEell 4acTH B BEPXHUN OTHEN MATOYHON KOCTH
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BBOJMWIM UMY JUIsl CIIMHHOMO3IOBOII aHECTE3UH, M YCTaHaB-
JIMBAJIM MeOUabHbIH MOpT. Yepes MedanbHbIM HOPT BBOIMIN
HMHCTPYMEHT ISl yaJIeHNs] BOCIIAJICHHONW CyMKH U ocTeodura
MATOYHOHM KOCTH (pHuc. 4).

Puc. 4. Yoanenue oeppopmayuu Xaenynoa ¢ nomowwio wieti-
6eprnoco 6ypa. Penmeenocpaghuueckas u apmpockonuieckas
KapmuHol

Pesexuusi KOCTH BBINOJNHSIIACH 10 YCTPAHEHUS] KOHTAaKTa B
005IacTH aXWIUIOBa CYXOXKHJIHS B IOJIOXEHHH JOPCHICKCHH
CTOIBI. AXHMJUIOBO CYXOKWJIUE 3aIUMIIEHO ITOCPEICTBOM TOTO,
YTO PEeXYIIMe MOBEPXHOCTH IleilBepa W Oypa Jep)Kaluch Ha
yAajeHuu ot Hero. [Ipu HEoOXOIUMOCTH MOXET OBITh HUCIIOJNb-
30BaH PETIeHOCKONNYECKUH KOHTPOJIb ISl OIpe/eIeH s HeoO-
XOZIMMOTO YPOBHSI PE3eKIUH KOCTH. J[peHaxk He NCTI0Ib30BalICs.
Panpl ymmBaanuch, MCHOJIB30BAJIOCH KOMIIPECCHOHHOE Oelbe.
CpeznHee BpeMsi HAJIOXKEHUSI TYPHHKETa COCTAaBHJIO 35 MHUHYT
(ot 20 no 90 muuHyT). dust npenoTBpaiieHus 00pa3oBaHus Te-
MAaToMbI B T€UEHHE 2 CYTOK IOCIIE ONEPAllMd MECTHO HCIOJb-
30BaJIM XOJIOJ.

Bce manmeHTsl ObUTM BBIIMCAHBI Ha CICAYIOMIMI JEHb MHO-
ciie onepaiuu. [laruentam ObUIO pa3pelIeHO BBIIOIHATH P
JIBUI'aTeJIbHBIX YIPOKHEHUI B EPBbI ICHB I10CIIE ONepaliy 1
X071b0a Ha KOCTBUISIX C HArpy3KOil Ha HOTY I10 Mepe MEePEeHOCH-
MOCTH I0CIIe 00CIeA0BaHMs HA TPETHI JICHb IOCIIE TPOBEACHHS
onepauuu. [lomHas Harpy3ka Ha HOTy paspeliajachk Ha BTOPOH
HeJlesIe TI0CIIe OTIepaLiH.

KoHTposibHBIE OCMOTpBI MAILMEHTOB MPOBOJUINCH CITYCTSI
6 Henmenb, 12, 24 u Gonee mecsiteB. [lareHThI MPOILIH TMO-
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BTOpHOE 00CJeI0BaHKe, B CpeaHeM, crycts 58,4 mecsies (B
npenenax ot 24 no 75 mecsites) Habmroaenus [12]. [lo u mocne
ornepanuu oreHeHsl 6amel mo mkaine AOFAS, BAIII, npousse-
JieHa oueHka 6omu no 100-6anbHO# miKkaie, (yHKIMOHAIBHOTO
pe3yibraTa, MAaKCUMaJIbHON TUCTaHLIUH, KOTOPYIO MOXHO IPOMi-
TH 06e3 npobieM, cTaOWIBHOCTH, TOBEPXHOCTH U aMILIUTYIbI
nBwkeHud. IlanMenTsl BO BpeMsi MOCIEIHEr0 KOHTPOJIHHOTO
IMOCCUICHM Bpaya OINPOLICHbI HA NPEAMET y}lOBHeTBOpCHHOCTI/I
pe3ym>TaTaM1/1 xupyprnqecxoro BMELIATCJIbCTBA U COCTOSHH-
€M MOCJICONepPaMOHHbIX MIBOB. HemapaMmeTpuueckue gaHHbIC
OBUT IPOaHATM3UPOBAHBI TP MTOMOILH KpuTepus ManHa-Yut-
HU M CUUTAIMCh CTATUCTUYECKH JOoCcTOBepHBIMU Tipu p<0,005.

Pesyabrarel m obcy:xnenne. CpenHuii nepuon HaOIOSHUS
coctaBii 58,4 mecsite (or 24 10 75), cpenHuit 6amt Mo mkane
AOFAS 1o oneparuu - 52.6 (ot 24 10 75), a Ipu MOCISHEM KOH-
TponbHOM 00cenoBannu — 98,6 (ot 90 no 100). lanHoe ymyurie-
HHE MoKa3aresnel ObUTo cTathucTuyecku 3HaunMbIM (p<0,005). Bee
HAIUEHTH! ObUTM YJOBJIETBOPEHBI pe3yiabTaTraMu omnepauuu. [l
IIITU CIIOPTCMEHOB KOMAaH/IHBIE TPEHUPOBKU 6])[.1'[1/1 PpaspeuiCHbI Ha
6-1 Heziee, a MOJIHOE BO3BPAIICHUE K CIOPTUBHON aKTMBHOCTH Ha
3-ii Mecs1l. Bee manyenTs! Takke ObLIH TOBOJIBHB MUHUAHBA3KB-
HBIMH JIOCTYIIaMH, KOTOPbIE OOBIYHO OCTAIOTCS MOCIE apTPOCKO-
NMYECKUX orepanuid. MHTpaonepalmoHHbie W MOCICoNepaluoH-
HBIC OCJIO)KHCHU HE BBISIBJIICHBI.

BusyanbHo-ananorosas mkana (BAIL) npennasnadena mjis
u3MepeHns: UHTeHcHBHOCTH Oonu. OHa mpencraBisieT coOoit
HereprBHy}O Ll_l](aJ'[y B BUJIC FOpH3OHTaHbHOﬁ WJIN BEPTUKAJIb-
HOH ynmHuu amuHHON 10 cm (100 MM) U pacnosoKeHHBIMU Ha
Hel‘/'l ABYyMsI KpaﬁHHMH TOYKaMMH: «OTCyTCTBI/Ie 60.]'1?1)) n «CHJIb-
Helmas 6osib» Bonee Bbicokuit 6amn yka3biBaeT Ha OOJBIIYIO
MHTEHCUBHOCTEL 00Ju (puc. 5).

o 1 2 9
<7/ & |
Het Gonn  Cnabas Ymepersas CuneHas Ouers  Hectepnuman
Gone  Gone Gone CMNEHAA Bone
Gone

Puc. 5. Buzyanvro-ananozosas wikana

Cpennuit 6asmt mo mikane BAI 1o oneparun 6601 4-6 6ayuios.
[Mpu nocnenHeM KOHTPOILHOM obcieoBanmu coctasit 0-1 Gat.

KoHcepBaruBHOE JieueHHE, B TOM YHCJIE HCIOJIB30BAHUE
HIIBII, cHMINMKOHOBBIX IMOANATOYHUKOB, KOMIUICKCA YIPaXKHE-
HHMH Ha PacTSDKKY M YKPEIUICHHE UKPOHOXKHOH M KaMOaJIoBH/I-
HOﬁ MBI, U3BMCHCHHUEC ypOBHﬂ AKTHBHOCTHU U l/136eFaHI/Ie TEC-
HOI 00yBH PEKOMEHIYIOTCS JUlsl JiedeHHs Oose3Hu XarmyHpaa
[13]. BonplMHCTBO cityyaeB OOJIC3HEHHOCTH 3aJHEH MOBEpPX-
HOCTH ISTKH MOTYT 3(p()EKTUBHO JICUUTHCSI KOHCEPBATHBHBIMU
MCTOJaMH. I/IH'be](LlI/II/I CTEPOUIOB IMNPUMEHAKTCA, B cnyqaﬂx
KOHCEpPBAaTHBHBIC METOJIbI HE JAI0T A deKTa, IPU ITOM MHOTO-
KpaTHOE UX IPUMEHEHUE MOXKET CIIPOBOLIMPOBATH Pa3phIB aXMl-
noBa cyxoxuius [ 14]. ITo 9Toii npuyrHe HaMU HE TPUMEHSIITUCH
UHBECKIUU CTCPOUJIOB IO OTHOIICHHIO K HallUMM IalMCHTaM.
Maiiepcon M. u Kneman JI. [5,6] coobmaor 06 ycremHoM
KOHCEpBAaTHUBHOM JieueHUU B 85-95% ciyuaes. 3. Jlelitue [9] c
COABTOPaMH yKa3bIBalOT Ha TO, YTO OKoso 10% MX manueHToB
IPOaO0JIKaJIN UCIIBITHIBATH CUMIITOMATUKY IOCJIIE KOHCEPBATHUB-
HOTO JIeYeHUs, 1 ObUIa HEOOXOIUMOCTb ONEPAaTUBHOIO BMeIlla-
TenbCcTBa. B cBoto ouepens, Cammapko u Telsnop cooOmarT o
Hea(b(beKTl/IBHOCTI/I KOHCEPBATUBHOI'O JICYHECHHA B TCUCHUEC IIPH-
6nm3uTensHO 62 Henenb (0T 4 10 260 Hezelb B OT/EIbHBIX CITy-
yasx) B 39 (65%) ciayuasx [10].
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Puc. 6. Penmeeno6ckoti CHUMOK NAMOYHOU KOCMU 6 O0KOBOU
npoexyuu nocie onepayuu

B ciyudasx Hed(PEKTHBHOCTH KOHCEPBATHBHOIO JICYCHHS
clleflyeT IIPOBOAUTH ONEPaTHBHOE BMEILATENLCTBO. B nurepa-
Typ€, B OCHOBHOM, IIPCACTABJICHBI OIIMCAHUA U PE3YJIbTaThl OT-
KPBITOTO XUPYPrUUECKOro BMEIIATEIbCTBA, BKJIIOYAS OCTEOTO-
MHIO TISITOYHOM KOCTHU M PE3CKLMIO 33 THETSITOUHON CIIM3UCTON
cymku. ABtopbl [9,10] coolmiany 0 MONOKUTEITEHOM HCXOAE
oIepalyii Mo OTKPHITOH ocTeoToMuu i pesexuun y 50-100%
nanueHToB. HekoTopele 0CI0XKHEHNS, TaKUe KaK M0Teps Mpoy-
HOCTHU KOCTHU IIOCJIC YAAJICHUSA 3HAYUTEIHLHON YacTh 3a/IHEBEPX-
Hel MOBEPXHOCTH MATOYHOH KOCTH, PELUIUBHpYIOIIas OO0ib,
pyOLIOBbIE M3MEHEHHs I OOJIe3HEHHBIE OIIyLICHHs B 00JIacTH
pyOLIOB, pa3pblB aXUJUIOBA CYXOXKUIIUSI, €r0 PUTHIHOCTh U U3-
MEHCHHE YYBCTBUTCIIbHOCTHU B 00JIaCTH MATKH BBISIBJICHBI IIOCIIE
IPOBEICHUS OTKPBITHIX oneparuii [10,15-18].

B uccnenosanuu I1. Aurepmanna [17], npoenennom Ha 40
nanueHTax (40 maTok), KOTOpble HOABEPIVIMCH PE3EKIUH 3aHe-
BEPXHEH 4acCTU MATOYHON KOCTH C UCIOJIb30BAHUEM 3aJHeIIaTe-
PaJIbHOTO paspesa, B 37 ciayuasx cpa3y ke paspelleHa Harpy3Ka Ha
Hory, y 60% nanmeHToB HacTynuio usnedeHue, y 30% - ymmyuiie-
Hue u'y 10% - yXyaieHue COCTOSIHYS, B CPEAHEM, TIO ITPOIIECTBUM
6 net (ot 1 1o 12). OcnoxxHeHus ObLIM CIEAYIOUMMU: OfUH CIIy-
Yail IOBEPXHOCTHOM MATOYHON WH(EKIINM, ONHA TeMaToMa M J1Ba
Cllydast MEJICHHOTO 3a’KUBJICHUS paH. AHAJIOTHMYHBIM 00pa3oM X.
Xybep u M. Banuc [7] coobumnu 0 pe3yssrarax JIUeHHs TyTeM
PE3EKLMH BBINMPAIOLIEH 3aIHEBEpXHEH MOBEPXHOCTH ISATOYHON
KocTH y 32 manueHToB. [Ipo0nembl ¢ MATKMMH TKaHSIMH, BKIIO-
qasi U30bITOUHOE PyOLICBaHUE U COXPAHSIOLIYIOCS MPUITyXJIOCTb,
HaOmonamuch B 14 cinyyasx. Cryers 18,6 ner cpeanero nepuona
HaOmoziennst y 73% manueHToB ObUTH XOPOILHE PEe3yJIbTaThl U Y
20% - yIOBIETBOPHUTENBHBIE.

B 2000 r. Ban Jleiik u coaBr. [11] onucanu ucnosnb3oBaHue
peTpoKalbKaHEAIbHOW JHOCKONUK JUIS JICUCHHUs] OOJe3HH
XarnyHaa u 3amHero mstogHoro Oypcura [11]. B nutepatype
BCTPEYAIOTCS €lIe HECKOJIbKO cTarteit 1o nanHou Teme [18,19].

ApTpockonuyeckas XUPYprust o ceil AeHb CUUTAETCS allb-
TEPHATUBON OTKPBITBIM XUPYPIHYECKUM BMEILIATEIbCTBAM. He-
pour u Haced [20] B cBoem uccnenoBanun 10 manueHToB, MO/I-
BEPIIINXCS DHIOCKOITMYECKON KaJlbKaHEOIUIACTHKE, COOOIIMIH
0 7 omIMYHBIX U 3 XOpolux pesyasrarax no Orunsu-Xappucy
MocJie HaOJIIOIEHUS 3a MAllMCHTAMU, B CPEJIHEM, B TeUeHUe 5,2
MmecsueB. OCIOKHEHHS B XOJ€ ONEpaluy U MOCIeonepaluoH-
HBI€ OCJIO)KHEHUS OTCYTCTBOBAJIU.

JleiiTiie 1 coaBT. CPaBHMIIN PE3YIIBTAThI 33 YHI0CKOINYECKUX
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JICKOMIIPECCHH B 3aJHEMSTOYHOH o6nactu ¢ 17 OTKPHITBIMH
onepauusamu [9]. B o0eux rpynmnax HaOMIONAIUCh YIy4IICHUS
no mkane AOFAS (B rpynmne ¢ 3HIOCKOIIMUYECKO onepauuei B
npezenax ot 61,8 no 87,5, p<0,001; B rpymme ¢ OTKpHITOM ore-
pauueii B npeaenax ot 58,1 no 79,3, p=0,006), npu 3TOM pazinu-
upst Obutn cymectBeHHsl (p=0,115). TTokaszarenu ocioxHEHUI
HEeCKOJIbKO orinyaiuch (nudekuus: 3% u 12%; u3MeHeHHe
gyBcTBUTeNbHOCTH: 10% 1 18%); GonesHenusie pyousr: 7% u
18%). Onna oneparus ObliIa U3MEHEHA C DHIOCKOITMUECKON Ha
OTKPBITYIO 110 IPUYMHE HEUCIIPABHOCTH 000PYIOBAHHSI.

AHanornyHbIM 00pa3oM B CBOEM HcclieoBaHUM 39 cilyuaeB
9H/JIOCKOIMYECKOH KaJIbKAHEOIUTACTHKH C TOCIISAYIOIINM [IepPHO-
Jiom HaOmonenus 4,5 roma Llossren v Bau Jleiik cooOmm o 2 ma-
LUEHTAaX, KOTOPbIC HE MOAIAIMCH JiedeH 1o, ¥ 30 manueHrax ¢ Xo-
POLIMMHA U OTJIMYHBIMH pe3ym>TaTaMl/1 10 IIKaJIC OFI/IJ'IBI/I—XappI/ICa
[18]. YV omHOro u3 maueHToB MPUCYTCTBOBAJ HEICTCTUYHBIN BH/T
HaJl TIATOYHOW OONacThlO; JPYTHX OMEPALMOHHBIX OCIOKHEHHUI
WM [OCJICONEPAMOHHBIX HH(EKINH, paBHO KaK M 0e300pa3HbIX
py6LOB He HaOmomanock. [k, Mepour n coaBTopsl BBITONHHMITH
APTPOCKOIMYECKYIO KaJIbKAaHEOIUIACTUKY y 81 maieHTa B epHos
mexy 1999 n 2005 rogamu [19]. Cpennuii nepuon nocnenyroie-
ro HaOmozieHust coctasmi 35,3 (ot 12 1o 72) Mecaues. Y Tpuauar
YeThIPeX MalKeHTOB ObUT Xopounii, y 41 — OTn4HbIH, y 3 — y1oB-
JIETBOPUTENBHBIN 1y 3 —T1I0X0M pe3ybTar.

CpoKu BO3BpAIICHHs K CIIOPTUBHOM JIEITEIILHOCTH OYEHb BaXK-
HBI U1 TIPO()ECCHOHANIBHBIX CIIOPTCMEHOB, YKa3bIBAJIUCH CIIE/y-
IOIIME CPOKH: JI0 9 MECSIEB /Ul OTKPBITOIO BMEIIATEeIbCTBA U, B
cpeneM, 12 (ot 6 1o 24) Hexenb - I HAOCKONUYECKUX OIe-
paumii [13]. B Hamieit BeIOOpKe 1 5 IPO(ECCHOHATBHBIX CIIOP-
TCMEHOB KOMAaH/IHbIE TPEHUPOBKH pa3pellaiich Ha 6-i Hexene u
TIOJIHOE BO3BPAILICHUE B CIIOPT — Ha 3-i MeCsI] OCIIE Oneparyu.

OO6eCIOKOCHHOCTh BBI3BIBACT BPEMsl IPOBEIACHHS OIEPaLH. 3.
Jleitrie u Jix. Pepor [9,20] oTMeuator, 4To HECMOTPSI Ha TO, YTO
CIIE€ MHOIO€ IMPEACTOUT OCBOWUTH IIPU BBINIOJIHEHUU TAKOI'o poaa
ornepauii, Bpems IMPOBEIECHHUS YMEHBIIWIOCh 10 35 MHHYT CO
cpeHero 3HaueHus 46 MuHyT B BEIGOpKe k. Mepoma, a 3. Jleiir-
e COOGH.II/IJ'I, YTO NPH HAJIMYHH OITbITa BPEMS YMEHBIIACTCA C ABYX
4acoB 10 cpenHero nokasaresns B 30 munyt [9,20]. HanHble 1o-
Kas3aTejii CONoCTaBUMbI C APYTUMH pe3ym>TaTaM1/1 HCCHe}lOBaHPIﬁ,
HOZTBEP)KAAIOIIMMH, YTO apTPOCKOINYECKas! KaIbKaHeOIIaCTHKA
He TpeOyeT OOTBIINX BPEMEHHBIX 3aTpar H MOKET OBITh ITPOBEICHA
HaMHOIO 6]>ICTpee, YEM TPAAULIMOHHBIC OTKPBITBIC OIICpaALIUN.

Kax nokasbIBaeT pe3ysbTaT aHaU3a B CTaTbe KiaccH(HKa-
uust cunapoma Xarnynaa Cepena A.ILL, benskoBa AM. [21]
MHO>XECTBO CJIy4acB CUHApOMaA Xarnyﬂﬂa NPEAJIOKUIIA KIIMHU-
Ko-Mopdosornueckre KiaccupuKayuy cuHIpoma XariyHIa,
KOTOPBIC IOMOTaroT Bbl6paTb Ol'lTI/IMaJ'[l)Hy}O Ta](TI/IKy JICUCHMUS.
1o KIMHUYeckor (opme nedopmarius XariyHIa MOXKET ObITh
OOBIYHOM, AaTUIHMYHOW M «CKPBITO». OCO00N KIMHUYECKOH
Pa3HOBUAHOCTBIO SIBISIETCST KocMmerndeckas dopma. B 3aBu-
CHUMOCTH OT MOP(]OJIOrHUECKUX XapaKTEPUCTHK ObUIO MPEso-
JKEHO pa3inyaTh BEepXHHH, BEPXHEOOKOBOM, «IyrooOpasHbIi»,
TOTaIleblfl THUIIBI U aTUIIMYHBIC BapHUAHTBI. le/l BEPXHEM THUIIC
neopMariuy U, pexe, MpH BEPXHEOOKOBOM, IIPEIMOYTUTEIbHES
OHJOCKOIIMYCCKAasA TCXHHUKA HJIM MaJIOMHBAa3WBHas xnpyprw—xe—
ckast koppekiwsi. st 6onee 0OMIMPHBIX BAPUAHTOB €ANHCTBEH-
HBIM BBIXOJIOM JIOJDKHA OBITH OTKPBITAsI IPOLEAYpa.

BbIBO/ABI: SHIOCKOTIMS 33HEH MOBEPXHOCTH TSATOYHON KOCTH
MOXET CTaTh IPEIIOYTUTEILHBIM CIIOCOOOM JIedeHHUsI OOJIe3HH
XarmyHza, ¢ y4eToM ee IPEUMYIIECTB B BHE HelOCPEICTBEHHOM
Bl/ISya.]'ll/BaL[l/II/l axuiuioBa CyXOXXKWIWs, YAAJICHHSA PETPOKAJIbKaHE-
a.]'l]:HOi’I CYMKH Ha 3a111-[ei/'1 IMMOBEPXHOCTHU IIATKHU IOI BI/I3yaJ'[le)lM
KOHTPOJIEM, OTPEISTICHHUSI ONITHMAJILHOTO YPOBHSI PE3EKIIMU KOCTH

© GMN

M YCKOPEHHOH (DYHKIMOHAIBHOH peabuiIMTanui. 910 0COOSHHO
BXHO JUI1 NPO(ECCHOHAIBHBIX CIOPTCMEHOB, MOCKOJIBKY DH-
JIOCKOITMYECKHII METOJ| JICYCHHsI MO3BOJISIET CKOpPEe BEPHYTHCS K
CIIOPTUBHOM aKTHUBHOCTH. Hemocrarkamu JaHHOM TEXHOIOTHH SIB-
JISISTCSI €€ CJI0KHOCTD 1 00JIee BHICOKHIT PHCK HOBPEKICHHS aXHII-
JIOBA CYXOJKHJIMS, TIPU OTCYTCTBHU JAHHOTO onbIta [21].

BokoByto HecTaOUIBHOCTH T'OJEHOCTOIHOIO CyCTaBa, KOTO-
poe mpu OTCYTCTBHUH JICYEHHS MOXKET NMPHUBECTU K JETreHepa-
TUBHOMY apTpo3y. OcTpble TpaBMbI CBSI30K CIEIYeT JICUUTh B
IEepBYIO o4epe/ib Oe30IepaMoOHHBIM IIyTEM C ITOMOIIBIO Kypca
¢dusnorepanuy 1 GyHKIHOHAIBHOH (ukcanmu [22].
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SUMMARY

EXPERIENCE IN ARTHROSCOPIC TREATMENT OF PATIENTS WITH HAGLUND’S DEFORMATION

Menshikov V., Lazko F., Prizov A., Belyak E., Zalyan A.

Federal State Autonomous Educational Institution of Higher Education “Peoples’ Friendship University of Russia’;
“City Clinical Hospital. V.M. Buyanova of the Moscow Department of Health *, Moscow, Russia

The goal of this study was to evaluate the results of ar-
throscopic calcaneoplasty for the treatment of posterior calca-
neal bursitis and Haglund’s disease.

The study involved 28 patients who underwent 30 arthroscop-
ic surgeries for Haglund’s disease from 2015 to 2019.

Retrocalcanealneoplasty and supracalcaneoplasty were per-
formed using a shaver, an ablator; with the help of a drill, the
bone was resected until the contact in the Achilles tendon was
eliminated in the position of dorsiflexion of the foot. All patients
were discharged the next day and allowed full leg load in the
second week after surgery. The AOFAS (American Orthopedic

Society for Foot and Ankle Surgery) and VAS scores were cal-
culated, and the patient’s condition was estimated.

Results: The average follow-up was 58.4 months. The AO-
FAS scores significantly improved from the average 52.6 to 98.6
at the final estimation (p<0.005). All patients were satisfied with
the result of the surgery. VAS scores were low.

Conclusion: Arthroscopic calcaneoplasty has proven to be a
safe and effective surgical method for the treatment of posterior
calcaneal bursitis and Haglund’s disease.

Keywords: calcaneoplasty; haglund’s disease; posterior cal-
caneal bursitis.

PE3IOME

OIBIT APTPOCKONMUYECKOI'O JIEUEHUSI TALIIMEHTOB C JIE®OPMAILMEN XATJTYHJIA

MenbmmkoB B.B., Jlazko @.J1, [Ipu3zos A.IlL., Beasik E.A., 3aiasan A.A.

Dedepanvoe 2ocydapcmeenoe agmoHOMHOe 00PA308AMENLHOE YYPENCOCHUE BbICULE20 0OPAZ08ANUS
«Poccutickuil ynusepcumem opyoicowt Hapooosy, I'BY3 «lopoockas kaunuueckas 601bHuya
um. B.M. Byanoea [{enapmamenma sopasooxpanenusa Mockewvly, Poccus

Lenbto nccnenoBanust sIBUIACh OICHKA PE3yJIbTAaTOB apTpo-
CKOITMYECKON PETPOKATbKAHEOIUIACTUKY ISl JICUCHHS 33 THETO
MISATOYHOTO OypcuTa 1 O0JIe3HU XarTyHIa.

Hccnenosansl 28 maruentoB, kotopbiM ¢ 2015 mo 2019 rr
BEITTONHEHO 30 apTpOCKONMNYECKUX OTepaIlrii 1o TOBOIY 00Ie3-
HU XanmyHja. 22 manyeHTa ObUIH KEHIIUHBI H 6 - MY>KYHAHBI.
CpenHuii BO3pacT ManueHToB cocTaBwui 38,6 mer (22-55 ner).
CyrmpakajibKaHEOIUTaCTHKA BBIOIHSIACH TIPU MTOMOIIH IIeiBe-
pa, abnsaTopa, ¢ IpuMeHEeHHEM Oypa IPOBOAMIACH PE3EKITHSI KO-
CTH /IO YCTPaHCHHUSI KOHTAKTa B OOJIACTH aXHJIIOBA CYXOXKFITHS
B IMOJIOKEHUH JOPCUQIICKCHU CTOTBI. Bce manueHTHl BBIMICA-
HBI Ha CIICAYIOIIUI IeHb, M UM pa3pelleHa MoTHas Harpy3Ka Ha
HOT'Y Ha BTOPOH HeJiene mociie onepanun. [IponsBeieHa omneHKa
0ayuIoB 1O MIKajie AMEPHUKAHCKOE OPTOMEIMYECKOe OOIIECTBO

XHPYPTHH CTOIBI M TojeHocTomnHoro cycraa (AOFAS) u Bu-
3yabHO-aHanoroBoi mkanel (BALL), mpemHazHadeHHON st
HU3MepeHHsT MHTEHCHBHOCTH OOJHM, 3aTeM OLCHEHO COCTOSIHHUE
TIAIUCHTA.

Cpennmuii nepros HabmoneHUst coctaBma 58,4 mecsies (ot 24
1o 75), cpennuit 6amt no mkane AOFAS no oneparym — 52,6
(ot 24 o 75), a pu mocIeTHEM KOHTPOJILHOM OOCIIECTOBaHUHI
—98,6 (o1 90 o 100), p<0,005. Bce marmeHTHI yIOBIETBOPEHBI
pe3yasrarom onepauuu. bamsl no mkane BAILI, B cpegnem, co-
craBuH 4-6 GayuIoB.

B pesynbrare npoBeIeHHOTO NCCIIEI0BAHNS aBTOPAMH C/IENIaH
BBEIBOJ, YTO ApPTPOCKOIHMYECKAs! KaJTbKaHEOIUIACTHKA SIBIISIETCS
Oe3omacHbIM U Y(Q(GEKTUBHBIM XUPYPTHUECKAM METOJIOM Jiede-
HUSI 33/THETO MSTOYHOTO OypcuTa 1 001e3Hu XanTyHa.
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COMBINED TREATMENT WITH FOCUSED LOW-INTENSITY SHOCK-WAVE THERAPY
AND ANDROGEN-STIMULATION THERAPY IN MEN WITH CORPORAL VENO-OCCLUSIVE
ERECTILE DYSFUNCTION ON THE BACKGROUND OF HYPOGONADOTROPIC HYPOGONADISM

Zasieda Y.

“Men's Health Clinic” , Kiev, Ukraine

Hypogonadism in male population have intensive negative
impact on physical and mental health as well as life quality
and sexual function. Despite traditional opinion, now there are
strong evidence of associations between low androgen levels
and corporal veno-oclusive erectile dysfunction.

Low androgen levels have negative impact on penile tissues
structural integrity — low testosterone level have negative impact
on fibroblast activity that leads to pathological penile connective
tissue remodeling associated with poor quality of collagen, elas-
tin and hyaluronic acid that correlates with decreased density of
penile connective tissue, low cavernous tissues regeneration and
proliferation and increased venous leakage due to decrease of
biomechanical characteristics of venous valves [4,10].

The other side of low androgens is related with behavioral and
psychological consequences — decrease in sexual drive, sexual
behavior and decrease of psychological stress resistance what
leads to high anxiety that actually involves in clinics of organic
erectile dysfunction massive psychological component [1].

This approach to understanding of association mechanisms
of low androgen levels and corporal veno-oclusive erectile
dysfunction makes it necessary to use combined therapy mod-
els where one component aimed on androgen level correction
and other — on penile tissue regeneration and hemodynamic en-
hancement. First component could be achieved by such tech-
niques as replacement therapy or indirect hormonal stimulation,
while second — by novel device-assisted regenerative methods
like focused low-intensity shock-wave therapy (LISWT) [4,7,8].

Studies of LISWT biological effects at histological and bio-
chemical levels demonstrated penile tissue regeneration due to
the biomechanical activation of multipotent mesenchymal stem
cells (MSCs); increases production of signaling proteins — vas-
cular endothelial growth factor (VEGF), what stimulates angio-
genesis; increases expression of the components of the nitric
oxide system — endothelial NO synthase (eNOS) and neuronal
NO synthase (nNOS); which altogether leads to local tissue re-
generation and normalization of penile hemodynamic [2,3,6-8].

Thus combination of androgen stimulation and LISWT is ben-
eficial due to complimentary mechanisms of action that could
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bring more pronounced and rapid remodeling and regeneration
of penile connective tissue and combined positive influence on
penile hemodynamic — by its stimulation and solving the venous
leakage.

Among the pharmacotherapeutic agents that promising to be
complement to mentioned above mechanisms, we should high-
light Ikariin (ICA), the flavonoid of Epimedium brevicornum,
with a spectrum of effects that biological activity similar to
PDE-5, stimulation of production of nitric oxide (NO), affinity
to androgen receptors, as well as antioxidant activity [9].

Aim — to evaluate efficacy of focused low-intensity shock-
wave therapy and androgen-stimulation therapy combination
in men with corporal veno-oclusive erectile dysfunction on the
background of hypogonadotropic hypogonadism.

Material and methods. A prospective clinical study was con-
ducted on a contingent of 42 patients of “Man’s Health Clinic”
(Kiev, Ukraine) with diagnosis of corporal veno-oclusive erec-
tile dysfunction (ICD-10: N48.4) on the background of hypogo-
nadotropic hypogonadism (ICD-10: E23). Mean age was 51+2,6
years.

Inclusion criteria:

— biological male sex;

—age 45-60;

— “International index of erectile function” score lover than 17;

— sonographic evidences on corporal veno-oclusive erectile
dysfunction;

— “Aging Male Symptoms” score more than 37;

— serum testosterone level lower than 320 ng/dL;

— serum luteinizing hormone level lower than 0,8 Ul/ml.

— positive chorionic gonadotropin test (major increase of se-
rum testosterone level after injection of 3000 UI of chorionic
gonadotropin) [11].

Exclusion criteria:

— oncologic pathology;

— primary hypogonadism;

— benign prostatic hyperplasia;

— acute inflammatory pathology of prostatic gland;

— condition after prostatectomy;
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— endocrine pathology besides hypogonadotropic hypogo-
nadism,;

— autoimmune and system pathology;

The following methods were used in the study:

— clinical: a standard set of clinical examinations along with
2 clinical rating scales: International index of erectile function
(IIEF-5) and Aging Male Symptoms (AMS) [3];

— serological: evaluations of serum testosterone and lutein-
izing hormone levels;

— sonographic: pharmacodopplerography of penis with video-
erotic stimulation, ultrasound examination of the prostate gland
(to exclude inflammatory pathology of prostatic gland, benign
prostatic hyperplasia and its oncologic pathology);

— statistical: chi-square test, Students t-test;

Following treatment methods were used:

— recombinant chorionic gonadotropin (ChG) subcutaneous
injections in dosage 5000 Ul in 1 session weekly;

— extract of Epimedium Breviconum (ICA) oral intake in
dosage 50 mg/day (for stimulation of physiological night-
time erections);

— Focused LISWT: 3000 strikes, frequency 3 Hz, total power
up to 0,35 mJ/mm?2 on standard penile areas by Storz Medical
Duolith SD1 device.

Results and discussion. Initial examination data for total
study contingent shown in Table 1.
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Zone 1: glans penis
| Zone 3: corpus cavernosum

Zone 6: m. ischiocavernc
Zone 5: m. bulbospongiosus |

Zone 7: m. ischiocavernosus

Fig. Scheme of low-intensity shock wave therapy application
zones on penile structures: glans penis, corpus cavernosum (bi-
lateral), corpus spongeosum, m. bulbospongeosus, m. ischio-
cavernosus (bilateral)

Study contingent was openly randomized on two symmetrical
groups. Main group (MG) — 22 patients who underwent 3-com-

Table 1. Initial examination data for total study contingent

Criterion | Data
IIEF-5 (qualitative data)
Mild (21-17 points) 0
Mild-moderate (16-12 points)
Moderate (11-8 points) 12
Severe (< 7 points) 23
AMS (qualitative data)
No significant symptoms (< 26 points)
Mild symptoms (27-37 points) 0
Moderate symptoms (38-49 points) 17
Severe symptoms (>50 points) 25
Pharmacodoppler-sonography (quantitative data)
Mean PSV in stimulation (cm/s) 48.23+£5.6
Mean EDV in stimulation (cm/s) 10.9+£2.1
Serological data (quantitative data)
Mean serum testosterone level (ng/dL) | 192.94+37.6
Table 2. Treatment models in MG and CG
Week 6 weeks 12 weeks | 24 weeks
MG
ChG (5000 UI per week) + + + + + +
LISWT (2 sessions per week) - - - - - -
ICA (50 mg daily) + + + - - -
CG
ChG (5000 UI per week) + + + + + + + + +
LISWT (2 sessions per week) - - - - - - - - -
ICA (50 mg daily) + + + + + + - - -
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Table 3. Follow-up examination data for study groups

Criteria I\EG C_G p-value
n=22 N=20
IIEF-5 (qualitative data, chi-square test)
Mild (21-17 points) 17 12 0,226
Mild-moderate (16-12 points) 5 4 0,829
Moderate (11-8 points) 0 4 0,027
Severe (< 7 points) 0 0 -
AMS (qualitative data, chi-square test)
No significant symptoms (< 26 points) 16 13 0,862
Mild symptoms (27-37 points) 5 5 0,493
Moderate symptoms (38-49 points) 1 2 0,588
Severe symptoms (>50 points) 0 0 -
Pharmacodoppler-sonography (quantitative data, Students t-test)
Mean PSV in stimulation (cm/s) 54.10+6.4 49.62+6.7 0,631
Mean EDV in stimulation (cm/s) 2.840.6 5.24+0.8 0,021
Serological data (quantitative data, Students t-test)
Mean serum testosterone level (ng/dL) | 532412472 | 576928616 | 0,569

ponent therapy model: 5000 IU of ChG once per week during
24-week treatment course and focused LISWT (3000 strikes,
frequency 3 Hz, total power up to 0,35 mJ/mm?2 on standard
penile areas that shown in Fig.) twice per week during 6-week
treatment course (12 sessions total), pharmacotherapy with Icariin
(ICA) orally, 50 mg/day in 1 reception (evening), during 12-week
treatment course) Control group (CG) — 20 patients who underwent
CG and ICA treatment (same as MG) but without LISWT. Treat-
ment models in MG and CG are showed in Table 2.

Follow-up examination was performed in 6 month after treat-
ment course beginning. Clinical efficacy was evaluated by dif-
ference between initial and follow up data. Significant differ-
ences was found in IIEF-5 and AMS results distribution both in
MG and CG (p=0,01). For pharmacodoppler-sonography data
significant difference was found only for EDV in MG (p<0,05).
For serum testosterone levels difference is also significant in
both groups (p<0,01). Data comparison between study groups
results showed in Table 3.

Analysis of differences in follow-up qualitative data between
groups of study showed better results in MG that presented in
IIEF-5 data with lower level of moderate ED cases (p<0,05). By
quantitative data analysis it was found that EDV in MG is sig-
nificantly lower than in CG (p<0,05). EDV normalization (<5,0
cm/s) was observed in 65% (13 of 20) cases in CG and in 100%
(22 out 22) cases in MG.

Thus, addition of focused LISWT into therapeutic model for
corporal veno-oclusive erectile dysfunction on the background
of hypogonadotropic hypogonadism is absolutely beneficial due
to more effective correction of venous leakage.

Conclusion. Treatment model that combines focused low-
intensity shock-wave therapy and androgen-stimulation therapy
in men with corporal veno-oclusive erectile dysfunction on the
background of hypogonadotropic hypogonadism had shown its
efficacy in 6 month follow-up study according to IIEF-5 and
AMS data (p<0,01), pharmacodoppler-sonography data — mean
EDV (p<0,05) in stimulation and serum testosterone levels cor-
rection (p<0,01). Addition of focused low-intensity shock-wave
therapy showed better results for erectile dysfunction correction
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in decreasing number of moderate erectile dysfunction cases
(p<0,05) and EDV decrease (p<0,05).
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SUMMARY

COMBINED TREATMENT WITH FOCUSED LOW-IN-
TENSITY SHOCK-WAVE THERAPY AND ANDROGEN-
STIMULATION THERAPY IN MEN WITH CORPORAL
VENO-OCCLUSIVE ERECTILE DYSFUNCTION ON
THE BACKGROUND OF HYPOGONADOTROPIC HY-
POGONADISM

Zasieda Y.
“Men s Health Clinic”, Kiev, Ukraine

Aim — to evaluate efficacy of focused low-intensity shock-
wave therapy and androgen-stimulation therapy combination
in men with corporal veno-oclusive erectile dysfunction on the
background of hypogonadotropic hypogonadism.

A prospective clinical study was conducted on a contingent
of 42 patients of “Man’s Health Clinic” (Kiev, Ukraine) suffer-
ing from moderate corporal veno-oclusive erectile dysfunction
on the background of hypogonadotropic hypogonadism. Study
contingent was randomized on two groups. MG — 22 patients
who underwent 2 component therapy model: ChG, focused
LISWT and ICA . CG — 20 patients who underwent CG and ICA
treatment (same as MG) but without LISWT. Clinical efficacy
was evaluated by difference between initial and follow up data.
Significant differences was found in IIEF-5and AMS results dis-
tribution both in MG and CG (p<0,01). For pharmacodoppler-
sonography data significant difference was found only for EDV
in MG (p<0,05). For serum testosterone levels difference is also
significant in both groups (p<0,01).

By quantitative data analysis it was found that EDV in MG
is significantly lower than in CG (p<0,05). Thus, addition of fo-
cused LISWT into therapeutic model for corporal veno-oclusive
erectile dysfunction on the background of hypogonadotropic
hypogonadism is absolutely beneficial due to more effective
correction of venous leakage. Treatment model that combines
focused low-intensity shock-wave therapy and androgen-stimu-
lation therapy in men with corporal veno-oclusive erectile dys-
function on the background of hypogonadotropic hypogonadism
had shown its efficacy in 6 month follow-up study according to
IIEF-5 and AMS data (p<0,01), pharmacodoppler-sonography
data — mean EDV (p<0,05) in stimulation and serum testoster-
one levels correction (p<0,01). Addition of focused low-inten-
sity shock-wave therapy showed better results for erectile dys-
function correction in decreasing number of moderate erectile
dysfunction cases (p<0,05) and EDV decrease (p<0,05).

Keywords: focused low-intensity shock-wave therapy, an-

drogen-stimulation therapy, corporal veno-oclusive erectile dys-
function, hypogonadotropic hypogonadism.
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®OKYCHASI HU3KOUMHTEHCUBHASL YIAPHO-BOJI-
HOBASI TEPAIIUSI U AHJPOIEHHO-CTUMYJIUPY-
IO1LASI TEPAIIMS B IEYEHUU MY?KUYUH C KOPIIO-
PAJIbHOM BEHOOKKJIFO3UOHHOM APEKTHJIBHOM
JUCOYHKLIMUEN HA ®OHE T'MIIOTOHA JOTPOITHO-
'O TMIIOTOHAIU3MA

3acena 10.1.
Knunuxa «Myaiccroe 300posve ™, Kues, Yxpauna

Lens uccrnenoBanus - oneHka 3Q(EKTHBHOCTH COYETAH-
HOW HH3KOMHTEHCHUBHOW yAAapHO-BOJHOBOM Tepamuu U aH-
JIPOTEHOCTUMYIUPYIOIIEH Tepanuy y MyKYUH C KOPIIOPAIh-
HOI BEHOOKKITIO3UBHOM SPEKTHIIbHOM nuchyHKiueit Ha hone
THITIOTOHAJIOTPOITHOTO THITIOTOHATH3MA.

UccnenoBansl 42 manuenta « KIHHUKHA MY»)KCKOTO 310pO-
BbSI», CTPAJAIONINX KOPIOpPaIbHON BEHOOKKIIO3UBHOMN 3peK-
TUNBHOW AucdyHKMel Ha pOoHEe THITOTOHATOTPOITHOTO THITO-
TOHAAN3Ma.

[ManweHTH! paHIOMU3UPOBAHO PaA3AEICHBI HA JBE IPYIIIBI:
OoCHOBHas rpynmna (n=22) momydaja 2-KOMIOHEHTHYIO MO-
JIeNTb TePaiy - HHBEKI[NH XOPHOHNIECKOTO TOHAIOTPOITHHA,
HU3KOMHTEHCHBHYIO YapHO-BOJIHOBYIO TEPAIHIO U IMpenapaT
nkapuuH. [pyniy cpaBHeHHS (KOHTPOJIB) COCTABHUIH MAallNEeH-
THI (n=20), KOTOpBIEC MPOILTH JICYCHNUE IO MOAEIN COYSTaHM
WHBEKIINH XOPHOHUYECKOTO TOHAJOTPONUHA U NMpHéMa HKa-
puunHa, 6€3 HI3KOMHTEHCHBHOH yIapHO-BOJIHOBOH TEparuH.

Knuandeckyro 3((QeKTHBHOCTh OICHHBAIM TIO DPa3HUIE
MEXJIy HCXOAHBIMH W MOCHeTyIomMH maHHeIMH. Cye-
CTBEHHBIC pa3IH4us OOHAPYXKEHBl B pACHpEACICHHU pe-
3yIabTAaTOB IIKalbl «MeXIyHapOZHOTO WHIEKCA JPEKTHIIb-
HOW (yHIUM» U mKanbl «CHMIITOMOB MY’KCKOTO CTapEeHUS)
(p<0,01). Hamsble (apmaxomoruiep-cOHOTpapuu BBIIBUIH
JOCTOBEPHOE DPA3IUYME TONBKO I KOHEYHO-IHACTOIHUE-
CKOM CKOPOCTH KpOBOTOKA B 0cHOBHOI rpymie (p<0,05). Pa3-
HUIIAa B MOKA3aTeNIX CHIBOPOTOYHOTO YPOBHS TE€CTOCTEPOHA
Takke ObuTa 3HAYMMOW B 00enx rpymmnax (p<0,01). Kommue-
CTBCHHBIH aHAlN3 MAHHBIX BBIIBIIJ, YTO KOHEYHO-THACTO-
JTHYecKas CKOPOCTh KPOBOTOKA B OCHOBHOM TpyIIle 3HAYH-
TEIBHO HWXKe, 4eM B KOHTponbHOH (p<0,05). Brmrouenme
(hoKyCHOI HU3KOMHTCHCHBHOW YHIapHO-BOJHOBOH Tepanmuu
B KOMIUJIEKCHOE€ JIeYeHUE KOPIOpaabHON BEHOOKKIIIO3MBHOM
9PEKTUIBHON AUCYHKINH Ha (hOHE THIIOTOHATOTPOITHOTO
TUIIOTOHAJU3Ma crocoOcTByeT Oonee 3 PeKTHBHON KOppEK-
LIMM BEHO3HOU yTEUKH.

TakuMm 00pa3oM, MOZIENb JICUCHHUSI, KOTOPasi COUeTaeT B cebe
COKYCHPOBAHHYIO HHM3KOMHTEHCHBHYIO  yJapHO-BOJTHOBYIO
1 aHIPOTEHOCTHMYIHPYIONIYIO TEPANHIO Y MYXYMH C KOPIIO-
paNbHON BEHOOKKIIO3MBHOW SPEKTHIIFHON IuchyHKIMEH Ha
(oHEe THIOrOHAJOTPOMHOTO THIIOTOHAAN3MA, BBIIBUIO CBOIO
3¢ (eKTUBHOCTE B COOTBETCTBHHU CO IIKaTaMH «MexIyHapos-
HOTO MHJIEKCA 3PEKTHIBHON QyHIMN», « CHMOTOMOB MY>KCKOTO
craperus» (p<0,01) 1 mokazarensiMu KOHEYHO-THACTOINYECKOI
ckopoctu KpoBoToka (p<0,05) u ypoBHS TeCTOCTEpOHa B CBIBO-
porke (p<0,01) Ha mpoTsokeHHH 6 MecsueB. JoGaBneHne HU3-
KOMHTCHCHBHOH yJapHO-BOJTHOBOW Tepanuy MOKa3ajo TydIlne
pe3yabTaThl ISl KOPPEKIUH SPEKTHIBHON TUCHYHKINH TPH
YMEHBIICHNN YHCIIa CIy9aeB yMEPEHHOH >PEeKTHIBHON IHC-
¢dynkn (p<0,05) U CHIKEHUN KOHEYHO-AHACTOIMYECKOM CKO-
poctu kpoBotoka (p<0,05).
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RESULTS OF EXTRACORPOREAL NEPHRON-SPARING SURGERY
FOR RENAL CELL CARCINOMA WITH AUTOTRANSPLANTATION

Lesovoy V., 'Shchukin D., 'Khareba G., 2Antonyan L., 'Lisova G., 'Demchenko V., 20Olkhovska V.

!Kharkiv National Medical University; > Kharkiv Medical Academy of Postgraduate Education, Ukraine

Bilateral renal tumors and neoplasms of a solitary kidney rep-
resent one of the most complex clinical situations in urologic
oncology [1,2]. The treatment tactics for this condition may
include one of the following options: radical nephrectomy fol-
lowed by the chronic hemodialysis, in-situ nephron-sparing sur-
gery, or ex-vivo partial nephrectomy in combination with renal
autotransplantation. In addition to patient-related factors, the
treatment selection is influenced by the tumor parameters such
as stage, size and location. In the vast majority of cases, these
neoplasms are multifocal, having a large size, accompanied by
local invasion involving the venous system, pelvicalyceal sys-
tem, perirenal or renal sinus fat, and mostly located inside the
kidney, deforming the elements of the renal sinus [3]. All these
factors make the nephron-sparing surgery for bilateral renal neo-
plasms and solitary kidney tumors extremely difficult. Besides,
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the warm renal ischemia time, which should not exceed 20 min-
utes, is of primary importance. In most cases, partial nephrecto-
mies with imperative indications require longer time due to the
need for careful preservation of intrarenal anatomical structures,
as well as reconstruction of the collecting system and renal ves-
sels. Therefore, in these patients, the use of anti-ischemic kidney
protection techniques is vital for the entire operation.

Among the renal hypothermia techniques, perfusion-me-
diated cooling with cardioplegia solution plays the leading
role and can be performed both intracorporeally and extracor-
poreally. Due to high complexity and likelihood of vascular
complications, these operations are rarely used and mainly in
specialized centers. These operations require a complex and
challenging surgical approach, it should be performed by ex-
perienced kidney transplant surgeons. We present our experi-
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ence of extracorporeal nephron-sparing surgeries in patients
with renal cell carcinoma (RCC).

Material and methods. The study included 12 patients with
renal cell carcinoma who underwent extracorporeal nephron-
sparing surgery followed by autotransplantation of the kidney
to the iliac region. The average age of 9 males and 3femaleswas
58.3+12.3years. Their overall condition was assessed as good
in 3 (25%) cases (ECOG=0), relatively satisfactory in 6 (50%)
cases (ECOG=1), and 3 (25%) patients had significant limita-
tion performing any work activities (ECOG=2). The glomerular
filtration rate (GFR) in these patients varied from 30.0 to 92.0
ml/min (on average 51.5£16.8 ml/min), the blood creatinine
level was from 86.4 to 280.0 pmol/L (on average 157.9+58.2
umol/L), and the body mass index (BMI) from 21.8 to 39.4 kg/
m? (on average 27.7+4.9 kg/m?).

The left-sided tumors were found in 3 cases, while the right-
sided tumors were revealed in 9 cases. The solitary kidney was
detected in 7 patients, bilateral tumors in 2 patients, and sig-
nificant functional impairment of the contralateral kidney was
diagnosed in another 2 patients. Thus, absolute imperative indi-
cations for nephron-sparing surgery were recorded in 11 out of
12 (91.7%) patients. One patient had imperative indications for
this type of treatment due to renal artery stenosis of the contra-
lateral kidney and diabetes mellitus. The average size of tumors
in the entire group reached 5.6+1.8 cm (3 to 9 cm). T1 stage
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was registered in 6 cases, T3a was diagnosed in another 6 cases.
Moreover, invasion into the renal vein was detected in 4 patients
(2 tumor thrombi of the renal vein segmental branches, 2 tumor
thrombi of the renal vein main trunk), into the perirenal or renal
sinus fat in another 4 patients, and into the pelvicalyceal system
in yet another 4 patients (Fig. 1).

Entirely intraparenchymal tumors were found in 5 (41.7%)
patients, while mostly intraparenchymal neoplasms were de-
fined in 6 (50%) patients (Fig. 2).

Multifocality of the neoplastic process was recorded in 1
(8.3%) case. The histological structure of tumors in all cases
was represented by clear cell renal cell carcinoma. No distant
metastases were detected preoperatively in any patient.

Surgical techniques. In 11 cases, the kidney tissue collection
was performed through the thoraco-lumbo-sacral approach via
the X or XI intercostal space. After careful mobilization of the
kidney, the main renal artery was exposed until the junction with
the aorta on the left side and until the retrocaval section on the
right side. Accordingly, the left renal vein was exposed until the
level of its intersection with the aorta, and the right renal vein
until the level of the cavorenal junction. In one case of a solitary
right kidney tumor extending to the inferior vena cava, chevron
approach was used, and the access to the right renal artery was
carried out through the interaortocaval area after transection of
the left renal vein and stump formation.

Fig. 1. MDCT frontal plane reconstructions and intraoperative images demonstrating the solitary kidney tumors extending into
the main renal vein
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A B
Fig. 3. A - frontal MDCT reconstruction of completely intrarenal tumor in a solitary kidney,
B - intraoperative photo of the tumor node enucleation

The renal artery was transected as close as possible to the aor- The kidney was transferred to a separate table, flushed with
ta, and in cases of the right-sided tumors, the vein was dissected cooled Custodiol HTK solution and surrounded with chipped ice
off along with a portion of the inferior vena cava. The ureter was afterwords. One surgical team started extracorporeal removal of
transected at the level of its middle third. the tumor, while the other one proceeded to suture the thoraco-
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lumbotomy or laparotomy wound and initiated the access to the
iliac region for autotransplantation. In 4 cases, autotransplanta-
tion of the kidney was performed to the contralateral iliac fossa,
while in 8 cases the ipsilateral approach was used.

On examination of the kidney surface and palpation of the
renal parenchyma, the size and location of tumor nodes were
defined. In the case of completely intraparenchymal tumors,
ultrasound was used for their perioperative detection. In 6 pa-
tients, the method of enucleoresection was employed for tumor
removal. Along the renal parenchyma borderline the incision
continued 3-5 mm away from the tumor node, and along the
sinus structures borderline the tumor was bluntly separated from
them. In the remaining 6 cases, enucleation of the tumor nodes
was performed (Fig. 3).

In patients with invasive RCC, the tumor was removed with-
in healthy tissue limits with the renal calyx and renal sinus fat
along. In 2 patients (in cases of segmental renal vein tumor
thrombi), an intrarenal thrombectomy was utilized to remove
neoplasms with intravenous extension, and in another 2 patients
(in cases of the tumor invading the main renal vein), an extra-
renal thrombectomy was performed. Intrarenal thrombectomy
included removal of a thrombus out of the vein lumen from the
side of the renal resection area, while in the case of extrarenal
thrombectomy an additional opening of the lumen of the main
renal vein or of the IVC was used.

Defects of the renal hollow system and intrarenal vessels were
carefully sutured. The effectiveness of hemostasis and hermetic-
ity of the hollow system was examined by infusion of Custodiol
HTK solution into the renal artery and the ureter. The resection
zone was covered with a large TachoComb patch. The paren-
chymal defect was closed with horizontal mattress and running
Vicryl sutures.

The final stage was autotransplantation of the kidney to the il-
iac region. To do this step, the external iliac artery and vein were
mobilized. An anastomosis was applied between the renal and
external iliac vein. In 8 patients, arterial anastomoses were per-
formed between the renal artery and internal iliac artery with the
end-to-end method, and in 4 patients, between the renal artery
and the external iliac artery with the end-to-side method. In 3
patients, anastomosis was performed between the ureter and the
bladder placing a 6 Fr/Ch ureteral stent. In one of these patients,
a Boari tubular bladder flap was used for vesicoureteral anasto-
mosis. In the remaining 9 cases, uretero-ureteroanastomosis was
performed between the middle and the lower third of the ureter.
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The follow-up period varied from 15 to 84 months and aver-
aged 42.1£18.4 months. The follow-up protocol included ultra-
sound, serum creatinine and GFR every 3 months. MDCT of
the lungs and abdominal area was performed every 6 months.
Statistical analysis was carried out based on standard methods of
descriptive statistics using “Statistica 8.0” software.

Results and discussion. Different types of vascular recon-
struction were required in 4 (30%) of 12 patients. In one case,
two renal arteries were combined into one (Fig. 4). In one of
the patients, the main trunk of the renal vein was reconstructed
using three flaps from the large saphenous vein. In another case,
the thrombosis of arterial anastomosis between the renal and
external iliac arteries was detected intraoperatively. After evacu-
ation of the thrombus, a massive arterial wall defect appeared,
which required prosthetic repair of the external iliac artery and
performing a new anastomosis between the renal and internal
iliac arteries. In yet another case, an extended defect of the renal
vein main trunk of a solitary kidney was sutured after removal
of a tumor thrombus reaching the IVC. Besides, four defects of
the large intrarenal branches of the renal artery were sutured.

The main characteristics of surgical interventions and com-
plications are presented in Table 1.

The average time of surgical interventions reached 4.5 hours
and varied from 240 to 320 minutes. The cold ischemia time
during extracorporeal kidney resection on average exceeded
40 minutes, and in 4 patients it lasted longer than 50 minutes
(maximum 62 minutes). The average overall time frame of vas-
cular anastomosis was 56.4+6.4 minutes. The blood loss volume
ranged from 400 to 700 ml (558.3+99.6 ml on average).

Postoperative complications Grade III-IV by Clavien-Dindo
classification were recorded in 5 (41.7%) patients. In 2 cases,
bleeding occurred 4 and 8 hours after autotransplantation, re-
spectively (1 from the area of kidney resection, and 1 from the
area of venous anastomosis), which required re-operation. In
one of these cases, transplant nephrectomy had to be performed.
Oligoanuria in the postoperative period occurred in 4 patients,
but hemodialysis was necessary only in two of them. Postop-
erative mortality was observed in two (16.7%) cases. In one of
them, a patient died of multiple organ failure after re-operation
for bleeding from the venous anastomosis zone 8 hours after the
primary surgical intervention. In another case, a female patient
with a history of a stroke, while postoperative oligoanuria re-
solved, demonstrated signs of cerebral edema and heart failure
7 days after surgery.

Fig. 4. Intraoperative images of renal artery reconstruction in a patient with two renal arteries. A - prior to reconstruction;
B - after suturing the distal parts of both vessels, a common arterial mouth was formed
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Table 1.Characteristics of surgical interventions and complications

n %
Average operation time, min 270.8+25.0
Average warm ischemia time, min 1.9+0.7
Average cold ischemia time for partial nephrectomy, min. 47.8+7.8
Average cold ischemia time for vascular anastomoses, min 56.4 +6.4
Blood loss, ml 558.3+£99.6
Thrombosis of the arterial anastomosis 1 8.3
Postoperative hemorrhage 2 16.7
Re-operation 3 25
Transplant nephrectomy 2 16.7
Oligoanuria 4 30
Need for hemodialysis 2 16.7
Perioperative mortality 2 16.7
Chronic urinary fistula 1 8.3

A chronic urinary fistula due to ureter necrosis developed
in one patient. This complication required the nephrectomy
3 months after the operation. Thus, the rate of graft loss was
16.7% (n=2). Both nephrectomies were performed in patients
with the second kidney having reduced function.

Long-term results were observed in all 10 patients. Currently
none of the patients requires chronic hemodialysis. The average
creatinine level after surgery in the entire group was 139.3+46.1
pumol/L (from 102.4 to 260 umol/L). A creatinine varied from 4.0
to 60.0 umol/L (on average, 25.3£17.6 umol/L). GFR averaged
38.7+14.4 ml/min. The difference between the average level of this
value before and after surgery did not exceed -9.3+8.6 ml/min.

With an average follow-up period of 42 months, no locore-
gional RCC recurrences were detected in any of the cases. Meta-
chronous metastases to the lungs were found in one patient 2
years after surgery. The patient is receiving targeted therapy
with pazopanib.

Despite significant improvement of the partial nephrectomy
techniques, over the past two decades, performing organ-pre-
serving interventions in patients with imperative indications for
this type of treatment (tumor of a solitary kidney or the only
functioning kidney, bilateral kidney tumors) has been a serious
technical challenge. In this setting, nephrectomy can be con-
sidered as a more radical and an easy to perform solution, but
in clinical practice, nephron-sparing surgeries are undoubtedly
preferred. This trend is associated with active attempts to avoid
the renoprival condition and chronic hemodialysis.

Although dialysis technologies have been significantly im-
proved over the period of their existence, transferring the patient
to a renoprival state is considered by most patients and doctors
as an extremely undesirable outcome. This is due to the high
cost of chronic hemodialysis, low quality of life and a significant
number of complications.

The mortality in dialysis patients exceeds very significantly
the rate observed in the general population, even exceeding
the figures occurring in neoplastic disease. These features are
evidenced by 46% rate of the 5-year survival in non-diabetic
dialysis patients. [4]. The high risk of tumors of various origin in
the dialysis patients also should be considered. This was clearly
presented in the paper by Lin M. Y. et al., Taiwan, who found
that the risk of cancer development in these patients was seven
times higher than in the general population [5].
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Allotransplantation of the kidney in cancer patients is an ex-
tremely limited therapeutic option, since immunosuppression
can lead to rapid progression of the remnant tumor cells. Ac-
cording to Farrugia et al. in the general population with kidney
transplants, the risk of neoplastic process is ten times higher than
in healthy people of the corresponding age and gender [6]. Can-
cer is the second most common cause of mortality and morbid-
ity in kidney transplant recipients after cardiovascular disease.
Kidney transplant recipients have at least a twofold higher risk
of developing or dying from cancer than the general population
[7]. Interestingly, the most common tumor in these clinical set-
tings was renal cell carcinoma of the native kidneys.

All the above stated suggest that the current priority treatment
for this group of patients are surgical technologies involving
preservation of the kidney. However, surgery in situ does not
always permit a maximal radicality and safety of surgical treat-
ment. This is due to the inconvenient manipulation in the narrow
lumbotomic wound, limited mobility of the kidney, large size
and difficult location of these tumors. Enucleation or enucleo-
resection of large intrarenal tumors quite often causes extensive
damage to the renal hollow system and major intrarenal vessels.
Careful reconstruction of these structures may be accompanied
by a prolonged warm ischemia time and significant deterioration
of the renal function.

An alternative to in situ surgery is extracorporeal removal
of the tumor followed by autotransplantation. This approach is
one of the most complex treatment methods in modern urologic
oncology. It combines not only oncological and reconstructive
technologies, but also transplant techniques, which require spe-
cialized training of the operating team.

The main advantages of extracorporeal surgery are:

- ability to freely manipulate the kidney in any plane with any
angle;

- ability to engage surgical assistants more effectively when
performing the most delicate stages of the reconstruction;

- good visibility in the area of interest and, as a result, high
radicality of intervention

- effective anti-ischemic protection during several hours.

The disadvantages of this method are the technical complex-
ity, the large volume and duration of the operation, as well as the
likelihood of complications of ureteral and vascular anastomo-
ses, which can lead to the loss of the kidney.
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For the first time, autotransplantation of the kidney was per-
formed in 1963 by D. Hardy [8]. The surgery was performed for
ureteral injury. Later, the concept of surgical correction of patho-
logical changes of the kidney outside the body, was worked out,
i.e. «workbench surgery» (operation performed on the table). In
1975, Husberg et al. performed the first ex vivo partial nephrec-
tomy for cancer followed by autotransplantation [9]. At the same
time, Putnam C. W. et al. used an extracorporeal technique to
remove a kidney coral stone [10]. The main technical aspects
of extracorporeal tumor removal were described by Novick A.
C.etal.in 1980 [111]. In 1989, Pereverzev A. S. and Shcherbak
A. Yu. presented the technical features and results of renal au-
totransplantation in the monograph «Autotransplantation of the
kidney in clinical urology», including the patients with kidney
tumors [12]. Despite the active evolution of extracorporeal sur-
gery technology, the literature on the renal autotransplantation
usually presents assessment of only selected aspects of this ther-
apeutic approach and include a small number of patients.

The role of autotransplantation in the modern medicine is
clearly demonstrated in the study by Moghadamyeghaneh Z. et
al., which included analysis of the US national database from
2002 to 2012 [13]. During this period, the kidney autotransplan-
tation was performed in 817 patients. The most frequent indica-
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tions for surgery were the renal artery disorders (22.7%) and
ureteral conditions (17%). Malignant tumors of the kidneys or
neighboring structures occurred in 122 (14.9%) patients. The
mortality rate was 1.3% with a complication rate of 46.2%. The
main postoperative problems were insufficiency of the trans-
planted kidney (10.7%) and hemorrhagic complications (9.7%).
The main prognostic factors for the development of complica-
tions were obesity, disorders of water and electrolyte metabo-
lism, and the presence of chronic kidney disease prior to surgery.
In cases where autotransplantation was performed to correct the
consequences of other operations, the highest mortality and
complication rates were observed (7.8% and 92%, respectively).
Among patients with malignant neoplasms of the kidneys and
surrounding structures, complications were detected in almost
half of the cases (47.5%). In this group, the highest incidence
of renal graft failure was registered (12.3%), which the authors
attribute to the complexity of these surgical interventions.

The results of renal autotransplantation in non-oncological
patients were presented in detail in the work by Cowan N. G.
et al., which included 51 patients with different indications for
this operation [14]. Early complications Grade > III by Clavien
system occurred in 14.8% of cases, while the late postoperative
complications of any grade were observed in 12.9% of cases.

Table 2. Results of extracorporeal nephron-sparing surgery with autotransplantation

N of patients . .
Ne Authors N O.f all with kidney COl.d 1sch(.am1a Complications Graft Survival rate
patients time,min loss
tumor
1 I\;’QC [?'5(]:. 108 14 14% 5-year OS 70%
Morgan
2 W.R. et al. 14 14 S-year CSS 54.9%
[16]
. N
3 T;all'n[%]et 52 7 eillilvfrild_lzl‘;glﬁe 5(9.7%) | 50% disease recurrence
median follow-up
Janssen 83.5+40.7 months. 6
1 0/ ).
4 | MWW [18] 12 12 195 [160-280] | Clavien>1I 6 (50%) 0 pts died (50%): 5 from
recurrence disease. 5 pts
(41.6%) are alive, without
evidence of tumor relapse
Intraoperative com-
Gritskevich plications 3 (8,1%) .
5 A.A.etal 37 37 151.4 Postoperative com- | 3 (8.1%) 214 morslﬂ:/idl:f ase-free
[19] plications Clavien > vy
101 10 (27.0%)
Mickisch Clavien > 11 o Progression in 2 pts over
6 G.H.J. [20] 36 36 3 (8.3%) 1(2.8%) 2.8 years
ien >
7 Iéonﬁy?lg?; 9 9 112.6 C‘l‘azzzlll“;/ol)ll 0 No progression
After 37.8 months in 2
Kulisa M Clavien > I11 8 2 (18.2%) pts with local
8 [22] ' 11 11 (72 7;/) (18.2%) recurrence and 5 (45.4%)
e e patients with mts with 2
deaths (18.2%)
35 mec y 4 (25%) nok.
Stormont TJ o peuunus; 37,5% nanueH-
? [23] 20 20 4 (20%) TOB OBUTH CBOOOHBI OT
OITYXOIIH M TEeMOJHAITI3a

OV — overall survival; CSS — cancer-specific survival
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Graft loss was recorded in 2 (3.9%) patients. The authors re-
ported that the complication rate was objectively affected by the
duration of cold ischemia.

By now, several dozens of reports on the outcomes of «work-
bench surgery» and renal autotransplantation for kidney tumors
have been published in the world literature presenting a general
positive assessment of this technique [15-23]. Regarding the
complications, it is considered that their percentage is higher
in ex vivo surgery than in in situ interventions. This is due to
the imperative indications for such operations and the complex
characteristics of the tumors being removed. We analyzed the
available data from the largest studies evaluating the results of
extracorporeal surgery for renal cell carcinoma. This review in-
cluded 160 patients whose treatment results were compared with
the results of our own study (Table 2).

The average cold ischemia time varied from 112.6 to 195.0
minutes and averaged 152.9 minutes. In our work, the average
cold ischemia time for the extracorporeal stage of the operation
was 47.8 minutes, and the average time from the beginning to
the end of vascular anastomoses procedure was 56.4 minutes
(104.2 minutes in total).

Intraoperative challenges associated with the need to perform
various types of vascular reconstruction were encountered in
30% of patients in our study. A significant intraoperative compli-
cation: thrombosis of arterial anastomosis, was registered only
in one (8.3%) case. Similar figures are reported by Gritskevich
A. A. et al.: 8.1% of intraoperative complications [19]. How-
ever, in the work by Janssen et al. this value reached 50% in 12
patients [18].

Postoperative complications Grade > III by Clavien-Dindo
system, according to various researchers, vary from 8.3% to
72.0% and average 25.5% (37 out of 145 patients, based on
the results of 5 studies) [17, 19-22]. In our work, this value
reached 41.7%, which was associated with the large percentage
of completely intraparenchymal tumors and neoplasms with in-
travenous extension. The level of the graft loss also differed sig-
nificantly in the presented papers from 0% to 20% (on average,
10.5%; 30 out of 285 according to 8 studies) [15, 17-23]. The
most common causes of nephrectomy were vascular complica-
tions, in particular, thrombosis of arterial anastomosis. We had
to remove the graft in 2 patients (16.7%) due to postoperative
bleeding and chronic urinary fistula.

Postoperative mortality in two studies was 2.7% and 2.8%,
while in the work by Komyakov B. K. et al. it was reported as
11.1% [19-21]. In our study, this parameter was 16.7%, which
was associated with severe condition after a previous stroke in
one of the patients and with massive bleeding from the area of
venous anastomosis in the other patient.

Cancer outcomes in patients undergoing extracorporeal sur-
gery varied significantly in different studies. Thus, Gritskevich
A. et al.,, Janssen M. W. W. et al., and Komyakov B. K. et al.
reported no tumor progression in the operated patients [18, 19,
21]. The latter authors report a recurrence-free disease-specific
survival rate for 48 months. We also discovered distant meta-
chronous metastases only in one patient during the follow-up
period of 42 months. At the same time, there were no signs of
local recurrence of RCC. However, other authors demonstrate
much worse oncological results for this treatment approach.
Thus, Stormont T. J. et al., with an average follow-up period
of 35 months, discovered a local recurrence of the tumor in 4
(25%) patients, while only 6 (37.5%) of 16 patients were free of
the tumor and hemodialysis [23]. Similarly, Kulisa M. et al. de-
tected a local tumor recurrence after an average of 37.8 months
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in 18.2% of patients and distant metachronous metastases in
45.4% of 11 patients [22].

Conclusion. Extracorporeal removal of the kidney tumor
with renal autotransplantation is an effective method of neph-
ron-sparing surgery in patients with imperative indications for
kidney preservation. However, this technique is accompanied by
a high rate of complications Grade > III-IV by Clavien-Dindo
classification, which should be taken into account when deter-
mining the indications for its application. The undoubted advan-
tages of this surgical approach include the possibility of placing
the kidney in any plane, good visibility of the resection area, and
the absence of a time barrier associated with warm ischemia. All
the above-mentioned makes the surgical intervention as radical
as possible. The oncological results of extracorporeal RCC sur-
gery require further study.
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SUMMARY

RESULTS OF EXTRACORPOREAL NEPHRON-SPAR-
ING SURGERY FOR RENAL CELL CARCINOMA WITH
AUTOTRANSPLANTATION

"Lesovoy V., 'Shchukin D., 'Khareba G., 2Antonyan 1.,
'Lisova G., 'Demchenko V., 20Olkhovska V.

!Kharkiv National Medical University, ° Kharkiv Medical Acad-
emy of Postgraduate Education, Ukraine

The study included 12 patients who underwent extracorpo-
real nephron-sparing surgery followed by autotransplantation of
the kidney to the iliac region. A solitary kidney occurred in 7
(58.3%) cases, bilateral tumors in 2 (16.7%) cases, a significant
decrease in the function of the contralateral kidney in 2 (16.7%)
cases, and relative imperative indications in 1 (8.3%) patient.
The ECOG status 0, 1 and 2, respectively, was recorded in 3
(25%), 6 (50%) and 3 (25%) cases. The glomerular filtration
rate in patients (GFR) averaged 51.5+16.8 ml/min, the blood
creatinine level was 157.9+58.2 pmol/L, and the body mass
index (BMI) was 27.7+4.9 kg/m?. The average size of tumors
in the entire group reached 5.6+1.8 cm (3 to 9 cm). T1 stage
was registered in 6 cases, T3a was diagnosed in another 6 cases.
Besides, invasion into the renal vein was detected in 4 patients,
into the pararenal or renal sinus fat in another 4 patients, into the
pelvicalyceal system lumen in yet another 4 patients. Intrarenal
tumors were found in 11 (91.7%) patients.
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Different types of vascular reconstruction were required in 4
(30%) out of 12 patients. The average time of surgical interven-
tions reached 270.8+25.0 minutes. The average cold ischemia
time during extracorporeal partial nephrectomy was 47.8+7.8
minutes. The average overall time frame of vascular anasto-
mosis was 56.4+6.4 minutes. The volume of blood loss varied
from 400 to 700 ml (on average 558.3+99.6 ml). Postoperative
complications Grade III-IV by Clavien-Dindo classification
were recorded in 5 (41.7%) patients. Oligoanuria in the postop-
erative period occurred in 4 (33.3%) patients, but hemodialysis
was necessary only in two of them. Postoperative mortality was
observed in two (16.7%) cases. The graft loss rate was 16.7%
(bleeding and chronic urinary fistula).

Long-term results were evaluated in all 10 patients. Currently
none of the patients requires chronic hemodialysis. The average
creatinine level after surgery in the entire group was 139.3+46.1
pmol/L (from 102.4 to 260 umol/L). A serum creatinine varied
from 4.0 to 60.0 umol/L (on average 25.3+17.6 umol/L). A GFR
on average did not exceed -9.3+8.6 ml/min. With an average fol-
low-up period of 42 months, no locoregional RCC recurrences
were detected in any of the cases. Metachronous metastases to
the lungs were found in one patient 2 years after surgery.

Extracorporeal removal of a kidney tumor with renal auto-
transplantation is an effective method of nephron-sparing sur-
gery in patients with imperative indications for kidney preserva-
tion. However, this technique is accompanied by a high rate of
complications Grade > III-IV by Clavien-Dindo system, which
must be taken into account while defining the indications for
its use.

Keywords: renal hypothermia techniques, perfusion-mediat-
ed cooling, nephron-sparing surgery, renal cell carcinoma.

PE3IOME

PE3YJIBTATBI 3KCTPAKOPIIOPAJIBHOM OPIAHO-
COXPAHSIIOIIEN XUPYPIMM MOYEYHO-KJIETOY-
HOI'O PAKA C AYTOTPAHCILIAHTAIIMEN ITOUKH

1JTecosoii B.H., 'IIlykun 1.B., 'Xapeoa I.I'., 2 Antonsin U.M.,
Jlecoasi A.B., !Tlemuenxo B.H., 20uibxoBckast B.H.

! Xapbroeckuil HAYUOHANLHBIT MEOUYUHCKULL YHUGEpCUmemn, 2
Xapvrosckas meduyunckaa akaoemus nocieOuniomMHo2o oopa-
s06anusi, Ykpauna

B cBs3u ¢ BBICOKOW CIIOKHOCTBIO U BEPOSTHOCTBIO COCYAU-
CTBIX OCJIOXKHEHUH 3KCTPAKOPHOpPAIbHbIE PE3EKIUH MOYKU MO
MOBOJy nodeuHo-KineTouHoro paka (ITKP) Bemonustores peaxo
U TIPEUMYILECTBEHHO B CHENHAIN3UPOBAaHHBIX LeHTpax. [Ipen-
CTaBJIEH OIIBIT MPOBEJICHUS ITUX OMEPAIHA.

B uccnenoBanmne BKIIOUEHB! 12 MaeHTOB, KOTOPBIM BBITION-
HSJTACh SKCTPAKOPIIOPaNbHAsk OPraHOCOXPAHSIOMAs XUPYPrust ¢
MOCINIETYIOIEH ayTOTPaHCIIIAHTAIMEN TTOYKH B TOB3/IOLIHYIO
obnacte. EnuncTBenHas nouka Oputa y 7 (58,3%) manueHTos,
JBycTopoHHMe omyxonu —y 2 (16,7%), cymecTBeHHOe CHUXe-
HHEe (YyHKIUH KOHTpanaTepanpHoii mouku —y 2 (16,7%), otHo-
CUTEIbHBIE UMIIEpAaTHBHBIE MokazaHus - y 1(8,3%) GombHOTO.
Onenka craryca 6onpHoro 1o mkaine ECOG 0, 1 u 2 3apuxcu-
poBana B 3 (25%), 6 (50%) u 3 (25%) HabnronEHUIX, COOTBET-
cTBeHHO. CKOPOCTh KIIyOOUKOBOH (pMIIBTPALIUM y MALMEHTOB, B
cpentem, coctaBuna 51,5+16,8 Mi1/MUH, ypOBeHb KpeaTHHHUHA
KpoBH - 157,9+58.2 Mxmob/11, nHIeKe Macchl Tena — 27,7+4,9
kr/M2. CpeziHue pasMepsl omyxoseit qocturand 5,6+1,8 cm (ot 3
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10 9 cm). Cragus T1 3adukcupoBana B 6 cirydasix, T3a — Takke
B 6 HaOmoneHusax. VHBa3us B I0YEYHYIO BEHy OTMedaach y 4
0O0JIbHBIX, B MTapaHepabHbIi X CHHYCHBII )XUp — y 4, B IIpo-
CBET YallleYHO-JIOXaHOYHOH cucTeMsl — y 4. MIHTpapeHaibHbIe
omyxounu oOHapyxensl y 11 (91,7%) nanueHros.

PasnuuHble BUABI COCYANCTONH PEKOHCTPYKLMH OBbUIM HEOO-
xomuMsl 4 (30%) u3 12 nauuenros. CpenHee BpeMs XUpypru-
YeCcKUX BMeluarenbeTB pocrurano 270,8+25,0 muHyT. Bpems
XOJIOJIOBOH HMILIEMHH MPHU IKCTPAKOPIIOPATLHOW PE3CKIUH 10Y-
KM, B cpelHeM, coctaBuio 47,8+7,8 munyt. CpeaHuid nepuon
OT Hayajla 0 KOHLA HAJIOKEHUs COCYIUCThIX aHACTOMO30B CO-
craBui 56,4+6,4 MunyTel. O0BbEM KPOBOIIOTEPU BapbHPOBAJ B
npenenax ot 400 1o 700 mu, B cpennem, 558,3+99,6 mu. Ilocie-
onepanroHHbIe ocinokHeHus rpamanuu 3-4 mo Clavien-Dindo
3a¢ukcupoBansl y 5 (41,7%) nanuentos. Onuroanypus B I0-
cieonepaoHHoM nepuone umena mecro y 4 (33,3%) 6osb-
HBIX, OJIHAKO TeMO/HaNN3 ObUT HEOOXOUM TOJBKO IBYM M3 HHX.
[TocneonepaunonHas JieTaIbHOCTh oT™MeudeHa B 2 (16,7%) ciy-
yasix. YpoBeHb IOTEPU TpaHCILIaHTaTa coctaBuil 16,7% (KpoBo-
TEUCHUE U XPOHUUECKHIH MOYEBOW CBUIIL).

OtnasieHHbIe pe3ynbTaThl olleHeHs! Y 10 nanuenToB. Hu onun
U3 HUX He HY)KAaJci B XpOHHYEeCcKoM remozpuanuse. CpenHuii
YpOBEHb KpeaTHMHHUHA Iocie omepaunuu cocraBui 139,3+46,1
MKMOITB/T (0T 102,4 mo 260 MKMOIB/)T). A KpeaTHHUHA KPOBH
BappupoBaja B npeaenaax ot 4,0 10 60,0 MKMOJIB/JI, B CPEIHEM,
25,3+17,6 MkMomnb/i. A CKOPOCTH KIIyOOYKOBOM (DMIIBTpALINH,
B cpenHeM, He npesbimana 9,3+8,6 mu/mun. [Ipu cpenxem me-
puoae HaOmoneHus 42 Mecsia JOKOPErHOHABHBIX PELUIUBOB
IIKP Hu B o1HOM citydae He BbIsBI€HO. MeTacTasbl B JIerKue 00-
Hapy’KEHbI Y OZTHOTO OOJIBHOTO CITYCTs 2 rojia 1ocie Olneparm.

DKCTpaKopIIOpabHOE YIaJICHUE OITyXOJIU IOYKHU C OYEYHOH
ayTOTpaHCIUIAHTALMEH sBIsieTcs] P PEKTHBHBIM CIIOCOOOM Op-
raHOCOXPAHSIOIICH XHUPYPIUH Yy MALMEHTOB C UMIICPAaTHBHBIMU
IIOKA3aHUSIMU K COXpaHEHHIo Mo4ku. OJHaKO, 3Ta METOJUKA CO-
IIPOBOJKAACTCS BEICOKMM YPOBHEM OCJIOKHEHMH rpagaunu >3-4
no Clavien-Dindo, 4To HE00X0AMMO YUNTHIBATh TIPH OIIpeiesie-
HUM NIOKa3aHUHU K €€ HCII0Ib30BaHHUIO.

“gboydy

00@3d@ols  gxOgegmo  godml  gJbE®s3mO3m@Ogao
G2bmgdsbombybgdgamo Jodmgdaools Jgogagdo mom-
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bo@gmgol  g@Omgbymo  bsdgwoiobem  9boggdlodgdos
Zho®gmgol ©o3amdobdgdogmdo asbosmemgdols Lodgwo-
(3060 535009305, 9305065

Lolbandodmgmgsbo  aodmngagdgdol  gobgomsmgdols
Loddodols ©s  sEdommdol  aomgsaolifobgdom, mom-
390l gJLEGs3m@3m@agmo  Ggbgaos  modgdeols
PXOJOIEo  3odol  ©Oml  GodEgds 0TBosmo  ©s,
9990 abVomoe,  b3ggosmobgdygm  Ladgeozobe  39b-

B®90To. LAsB0sTo  FomImwagbogros  sbgmo  m3g@o-
(309%0L aodmELoangds.

3893530 Bodmygao ogm 12 353096@0, Gmdgmms
bog@odesm  9JlE®Msgm@3ma gm0 mMysbmgdsbo@hy-
bgdgeo  Jodmgdaogmo Hodggs, Fgdwamddo mod gdanols
>9BME®bL3msbBoiEoom damogo bofarsgol dglsdsdols
dosdmdo. ghmo modgdgaro dJmbos 7 (58,3%) 3530963,
m@dbdogo Lodbogby — 2 (16,7%), 30b@@ogs@ g@omado
00®3daols g9bjizool 36033bgarmgsbo odggomgds —
2 (16,7%), dgnotmgdomo 0d3g@s@ogmo hggbgdgdo — 1
(8,3%). ECOG-Lgoemom 353096@ 0L LEsdyglbo 0,1 ws 2
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Lbogogm bmds s@gges 5,6+1,8 13 (3-wsb 9 13-dwy).
bEowos Tl woggoJbodws 6 Fgdmnbgggsdo, T3a — oliggg 6
‘d9dmbgggsdo. 0bgobos modgdamols ggbsdo swobodbs 4
353096H®Msb, 35M5bgnd g 56 Lobyly® Gboddo — 4
353096B ™Mb, Boogngdol LobRgdado — 4 353096 msb.
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3003gdamdo oMo gagdgoo Clavien-Dindo dobgogom
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KJIAHUKO-TIATOJIOTOAHATOMMYECKHWIN AHAJIN3 CIYYASI CHHIPOMA JEBOCTOPOHHEM
T'HIIOIIJIABAU CEPAUA Y OJHOT'O U3 BJIN3HEN OB ITPU BEPEMEHHOCTH,
HACTYNMBIIEN C MIPUMEHEHUEM 3KCTPAKOPIIOPAJILHOT O OIIJIOJJOTBOPEHUSI.
COBCTBEHHOE HABJIIOAJEHUE

!CaBuyk T.B., ’KypkeBuu A.K., 2lemenko U.B.

'Hayuonanenwiil meduyunckuil ynusepcumem um. A.A. Bozomonvya, kagedpa namonozuueckoi anamomuu N2,
*ragpedpa usuonozuu, 3I'Y «Hayuno-npakmuueckuii MEOUYUHCKULL YeHmp 0emcKoll Kapouono2uu u kapouoxupypeuu M3 Yrpaumoi»

Ilo manmeiM BceemmpHOW OpraHu3anuy 3ApaBOOXPAHCHUS
(BO3), B mocienHue AECATHICTHS OTMEYAETCS YBEIMYCHUE
4acTOThI OecIIoAHbIX OpakoB 110 12-20%. Pemenne mpobnembt
OecIuIonust yaaeTcsi ¢ IPUMEHEHHEM BCIIOMOTATENIbHBIX PETIpo-
nyktuBHBIX TexHonorui (BPT). Onnako, 6epeMeHHOCTD, HACTY-
nuBIIas B pesyisrare BPT, umeer Goree BBICOKHI pHCK Ipe-
JKICBPEMEHHBIX POJIOB, MHOTOBOANS, (DOPMUPOBAHUS TOPOKOB
pa3BUTHSA IUI0/1a, IUTALCHTAPHOW HEIOCTaTO9HOCTH [12].

Lenbro rccne0BaHUS SIBUIICS KIIMHUKO-TIATOIOTOaHATOMUYe-
CKHI aHaN3 CITydast JOHOIIEHHOH OEpEeMEHHOCTH C CHHPOMOM
JIEBOCTOPOHHEH THIOIUIA3MU CEep/la y OJHOTO U3 OIM3HEIOB,
HACTYNHBIICH ¢ TPUMEHEHHEM SKCTPAKOPIIOPATBHOTO OTLIONOT-
BOPCHUSL.

Marepuai u MeToabl. Vccienosanich MEpTBbBIN Mallepupo-
BaHHBII MIOA M OMXopWaidbHas OMaMHHUOTHYECKas IUIALlCHTA.
AHaMHeCTHYECKHE NaHHbIe: keHOmHA B., 29 net, OepemeH-
Hocth III (I GepemeHHOCTH 3aKOHYMIACH (PU3MOIOTHYECKH-
Mu poxamu, Il GepemeHHOCTH — 3amepinas Ha 7-8 Henene),
JIBOWHSI, SKCTpaKkopropainbHoe oruogorsopenue (OKO) B cs-
31 ¢ BTOpUYHBIM OecrurogneM. Bo Bpems IIaHOBOTO yIbTpa-
3BykoBoro (Y3) mccnenoBanus Ha 19 Henene GepeMEHHOCTH Y
OJIHOTO U3 TIIOZI0B OB 0OHAPYKEH BPOXKICHHBIH IOPOK Pa3BH-
TUS: CHHIPOM JIeBOCTOpoHHeW rumormasuu cepama (CJIIC) ¢
aTpe3nel KiamaHa aopThl U TUIOIUIA3HEH BOCXOIIICH 4acTH
JIyTH a0PTHI, C HEJOCTATOYHOCTHIO U TUCILIA3HEH MUTPAIBHOTO
kianaHa. C commacus »xeHIMHBI HA 20 Hexene OepeMEHHOCTH
MIPOBE/ICH CENICKTUBHBIN (PETONNA IIIOAA C BPOXKICHHBIMHA II0-
pOKaMH pa3BHUTHS IyTE€M BBEJCHUS XJIOPUAA Kalus B MOJIOCTh
cepaua [11]. [Tocne BHyTpryTpoOHOI rrbenu miona ¢ CJIIC u

MIpOrpeccupoBaHus JaHHOH OepemenHocTH, Ha 40 Henerne ecre-
CTBEHHBIM ITyTeM POIMIICS KUBOH peOCHOK, BTOPOH U3 JBOIHH,
¢ maccoit 3200 1, mo mkane APGAR 9 6amnoB. MepTBsIii 1oz
1 TUTAIleHTa ObIIM HATPABJICHBI Ha MATOJIOr0AHATOMUYECKOE HC-
ClIeIOBaHUE.

Pesyabrarbl 1 06cyskaeHue. MakpoCKOMYECKOE UCCIIEN0-
Banue. [lmox maccoii 200 T, ¢ BEIpa)KCHHOW Marepamend Kox-
HBIX TIOKPOBOB, TPYITHBIM ayTOIN30M BHYTPEHHHX OpraHoB. OT-
MEYaJINCh KPBUIOBUIHBIC CKIIAQAKN KOXH MEXTY JICBBIM IUICUOM
1 OOKOBOH NMOBEPXHOCTHIO TYJIOBHINA, MEXKIY HIICHIATEPalb-
HBIMH KOHEYHOCTSIMH CJIEBA. BbIpaskeHHBIE ayTOIHTHYECKHUE
HU3MEHEHUS B CEPALE IJI0/a HE TTO3BOJISUIH TTOATBEPIUTH TOPOK
Pa3BUTHSA CepALa, BEIABICHHBIN IpH Y3 HccaenoBanuy (puc. 1).

[Ipn mpoBeneHNH MATOIOTOAHATOMHYECKOTO HCCICIOBAHUS
HEOOXOIMMO TIIATEIHHO OMHCATh CYIIECTBYIOMINE TOPOKH pas3-
BHUTHS JJISI MEANKO-TEHETHUECKOTO KOHCYJIBTHPOBAHUS POIH-
teneit B Oymymem. Mccnenys cepaue npu CJII'C BaxkHO He
TOJBKO MOATBEPAUTH AMATHO3 TUIOILUIA3UU JICBOTO XKEIyH0d-
ka (JIXX), Ho u ycTaHOoBHTH THI ero cTpoeHus (I — miene-
BUAHO-rumnoruiactuyeckuit, II — meneBugHO-TUNIIEPTPO-
¢uyeckuid, 1l — munmuanpuueckuii, IV — nakyHapssiii, V
— JnakyHapHO-nmnuHapudeckuit) [1,4,7]. D10 HEeoOXoaMMO
JUIS IPOTHO3UPOBAHUS PE3YIBTaTOB JIEUCHNUS, TOCKOJIBKY MIPH
IIEJICBUIHO-TUIIOTIACTUYECKOM THIIE IIeIeco00pa3Ho IpH-
MeHSATH npouenypy HopByna B meprose HOBOPOXKICHHOCTH, a
MIPY MIEJIEBUAHO-TUNEPTPOPHUISCKOM B IPEHATAIHLHOM IEepH-
ole — (eTambHyI0 a0pTaNbHYIO BaJIbBYJIOIIACTHKY. JIpyrue
TPH THUIIA CUUTAIOTCS HEOIArOMPUATHBIMH AJIS JI000TO BHIa
XUpyprudyeckou koppexuuu [1,7].

Puc. 1. Maxpoghomo. Mayepuposannwiii nioo ¢ nopoxamu pazeumusi. CUHOPOM MHONICECIBEHHBIX NIMEPUSUYMOB
6 couemanuu ¢ CJII'C. A — KpblLI08UOHAS CKIAOKA KOJICU MeNHCAY NILEUOM U MYTOsUUemM (Cmpenka),
5 — pasopsannas cknadka kodicu medicoy eepxueti u HUdICHell 1e6blMU KOHeUHOCMAMU (CIpenKa)
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Takum oOpa3zom, B HallleM cilydae JUisi YCTaHOBIICHUS THIA
cTpoeHus runoriasupoBatoro JOK maronoroanatomoM, KoTo-
prlit 3aHuMancs uzydenuem tunos crpoenus JOK mpu CJII'C Ha
CEKIIMOHHOM MaTepualie, COBMECTHO C BPauoM YIITPa3BYKOBOM
JAUArHOCTUKH, IMTPOBEACHBI AOIIOJIHUTE/IBHBIC U3MEPEHUS CTPYK-
Typ cepALa IJI0a ¢ MOPOKOM Ha apXMBHBIX BHAEOMAaTepHaax,
YTO ITO3BOJIMJIO PETPOCIICKTUBHO YCTAHOBUTD M KOJIMYECTBEHHO
noareepauts tun crpoenus JOK npu CJIIC (puc. 2).

Tonmuaa cBoboanoit crenku JDK (Ter) — 0,55 cm, mpu
3TOM, IIpeoliaiaeT TOJIIMHA KOMIIAKTHOTO ¢/10sl Muokapaa (Mk),
Kotopas coctasisier 0,33 cm, TonmuHa TpadeKyIsipHoro cios (M)
— 0,22 cm. Beraucnen unnexc Tomuuusl cnoeB (UTC), koropsrit
SIBJISICTCST COOTHOIIICHHEM JIMHEHHBIX pasmepoB MT/Mk [6, 7, 10].
UTC cocrasun 0,66 exn. Taroke Ha MPOIOJILHBIX CPE3aX BO3MOMKHO
u3MepuTh mupuHy nosnoctu (L) — paccTosHue 0T MEXKeIy-
JIOYKOBOM HEperoposiku 10 cBoboxHoi crenku JIK, n amny mo-
noctu JOK (i) ¢ mocnexy omnyM BEMUCIEHUEM UX COOTHOLIECHHS
— uHzekc Gpopmbl nonoctu Gppontanbhbiid (M) = /T [8].
B namewm ciyuae on umen 3Hadenue 0,49 exn. Taxoke BO3MOXHO BbI-
YHCIUTH MOJIOCTHO-MUOKapmanbHbiid uaaeke (IIMUW) = In/Ter,
KOTODBIH B HaleM citydae cocrasui 0,75 en.

MakpocKkornuueckoe nceieioBalue mianeHTsl. [lnanenTa ou-
XOopHalibHas OHaMHHOTHYECKass Maccoit 450 1, Macca TUIaleHThI
suBoro mwiofa 330 r, pasmep — 13x11x2 cm, nmynoBUHa JUIMHON
22 cM IPUKpPEIUIeHa 3KCLIEHTPUYHO, IMEET TPU COCY/a; Ha pazpese
TKaHb IUIAICHTHl CHHIOIIHO-KPACHOTO IIBeTa, ry0yaras, Ha mare-
PHMHCKOH MOBEPXHOCTH CTYCTKU KPOBH; Macca IUIAleHThI IUIofa
nocie cenektuBHoro derormaa — 120 1, pasmep 7x8x0,5 cwm,
JKCJITOBATOI'O IBETA, IJIOTHOM KOHCHUCTCHLIMH, IIyIIOBUHA IIpU-
KpeIIeHa 3KCICHTPUYHO, [UTHHON 19 cM, apsibiasi, ¢ Tpems co-
cynamu (puc. 3). AMHHOTHYECKHE 000JI0UKH Cepble, TyCKIIbIE.

Mukpockonueckoe HCCIeA0BaHUe IUIALEHTHL. [lnareH-
Ta xuBOro miona (puc.4). O00JIOUKU C SABICHUAMHU O4aroBOH

A Felal Hean

TIBO.2 MI1D

nuMdonuTapHoi uHGMIBTpaiuK. [IpeodnanaoT CTBOIOBBIC
BOPCHHBI ¢ (PHUOPO3MPOBAHHOM CTPOMOH M PACIIMPEHHBIMU MaJIO-
YHCIICHHBIMHM COCYJaMH, PACIHOJIOKEHHBIMH B LICHTPE BOPCHH.
BoOKpyT CTBOJIOBBIX BOPCHH HAOIONAIOTCS BOPCUHBI YUTMHEHHOH
(hopMBI ¢ HEOONIBILIMM KOJIMYECTBOM KarUIIpoB. TepMuHaIbHbIE
BOPCHHBI B HEOOJIBIIIOM KOJIMYECTBE, COACPXKAT 10 3-4 [EHTPaIb-
HO PaCIOJIOKEHHBIX KalmuLsIpa. MeXBOPCHHYATOE TIPOCTPAHCTBO
pacimpeHo, ¢ HeOOJIBIIMM KOJIMYECTBOM dPHTPOLIUTOB. YBEIHYe-
HO KOJIMYECTBO CHHLMTHAIIBHBIX MOo4YeK. ba3anbHas IIacTHHKA C
YBEIIMYSHHBIM KOJIMUEeCTBOM (pUOpHHON/IA, )PUTPOLIUTAMH, O4aro-
Boi JuMdormTapHoi nHbuIsTpaimen. [laroMmopdonornueckuii
JIMarHo3: TUIIOILIAa3Us TEPMUHAIBHBIX BOPCHH.

Ilpn MHUKPOCKONHMYECKOM HCCICAOBAaHMU IUIALCHTHI ILI0Ja
IIOCJIe CENIEKTUBHOTO (DETOLH/IA BBISBICHBI IPEUMYILECTBEHHO
CTBOJIOBBIC U NPOMEKYTOUHbIE BOPCHUHBI-TEHH, JIMIICHHBIE CO-
cynoB. CTpoma BOPCHH YacTHYHO 3amelleHa GuOpHHOUIOM, B
MEXBOPCHHUYATOM MPOCTPAHCTBE OOHApyKeH (UOPHH B 0OIIb-
LIOM KOJIMYECTBE U 04aroBOe OTIIOKEHHE Kalblus (puc. 5.A), co
CTOPOHBI 0a3ajabHON IIACTHHKH CPEAr OOJIBIIOTO KOJIMYECTBa
¢$ubpuHOMaA MUCTPOPHUICSCKU H3MEHEHBIE eI IyalIbHbIC KIIET-
KU ¥ oyaroBast JuMpouunTapHas uHuisTparms (puc. 5.5).

Ilpn naToI0r0aHaTOMHYECKOM HCCICIOBAHHUA MEPTBOIO
UI0/1a HEOOXOIMMO MOAPOOHO OMHUCATh BCE BBUIBJICHHBIE I10-
POKH pa3BUTHS, MOATBEPAUTH KiIMHUYeckuil auarHo3 CJII'C c
ycraHopieHueM tumna crpoenust JDK. Xots ciegyer oTMeTHTb,
4TO HauOOJBIIYIO IIEHHOCTh MMEET HpEeHATaNbHOE OIpesielie-
HHME THIIA CTPOeHUsl runoruiazuposanHoro JOK, mis penreHus
BOIPOCOB JIeYeOHON TaKTHUKH: MPepbIBaTh OEPEMEHHOCTDb MPU
HeOnaronpusaTHeIX THHAX JDK, pexomennoBars oneparmio Hop-
By/a B IIEPHO/Ie HOBOPOXKICHHOCTHU pH | THIIE MK TPOBOIUTH
(eTanpHyI0 a0pPTAIbHYIO BaJIbBYJIOIIACTHKY, KOTOpasi BHEIPSI-
eTCsl B BEYIIUX KIMHUKAX MUpA U LeJIecoo0pa3Ha TOIBKO IpH
II tune JOK [1].

Puc. 2. Cnyuaii B. IIpooonsuvie cpesvl cepoya nioda ¢ CJIIC. A — JDK yunundpuueckoeo muna cmpoernusi (cmpeika)
5 — nokasano usmepenue monuun mpadexyiapHo2o u KOMRAKMHO20 CLOe8 MUOKApOA (Cmpeixa)

Puc. 3. Maxponpenapamoi. Ilhayenma buxopuanvhas ouamuuomuyeckas. A — nio0oeas no8epxHOCmb,
b — mamepunckas nogepxnocme. Cmpenkoii obo3nauena niayenma niooa nocie gemoyuoa
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Puc. 4. Muxponpenapam. Ilhayenma scueoco nnooa. A — obwuil 6ud, npeobnadarom cmeonosvie 6opcunsl, x40,
b — 6azanvhas nracmunka: ubpunoud, spumpoyumul, *100; B, ' — pacuupennoe mexrceopcunuanmoe npocmpancmeo,
60PCUHBL YONUHEHHOU (OPMbL (CMPenKa) ¢ HeOOMLUUM KOTULECMEOM IPUMPOYUIMOS,
VBENUUEHO KOAUYECMB0 CUHYUIMUAIbHBIL NOYEK, OKPACKA 2eMAMOKCUTUHOM U 203unom, %200

Puc. 5. Muxponpenapam. [lhayenma niooa nocie pemoyuoa. A — obwuil 610, 60pcunbl-menu, GuopUHOUO
6 MENCEOPCUHUAMOM RPOCMPAHCMEe, OMaodceHus Kanoyus, < 100,
b — 6azanvHas nracmunka: m@poyumaphas uHGuIbmpayus, Guépuroud, OKpacka 2eMamorCuIunom u 303unom, *200

Tabnuya 1. 3asucumocmv muna cmpoenus JIK u couemanusi nopokog aopmanbHo20 1 MUMPAIbHO20 KIANAHO8

AA AC
MA I 1I
MC IL IIL, TV, V IL I, V

npumeyanus.: AA — aopmanvnas ampesus, AC — aopmanvnuiii cmenos, MA — mumpansuaa ampesus, MC — mumpanonuii cmeno3

B namem ciyuae OMXopHaibHONH OMaMHHOTHYECKON TBOMHU
nocyue ycraHoBienus auarHoza CJII'C y omHOro u3 miaoznoB Ha
19 Henene ObLT IPOBEJCH CENEKTUBHBIN (GETONN MJI01a C MO~
poxamu. MepTBbIii MallepupOBaHHBIN 101 poauics yepe3 20
HEZIeJIb T10CJIE ero aHTEHATAILHOM THOENH, TOATOMY BBIPAKEH-
HbIC AyTOJIMTHYECKHE M3MEHEHHs HE MO3BOJLUIM MOATBEPIHUTDH
JIMArHO3 MOPOKa CepIa. BhlIo perieHo npoBecTn M3MepeHus
cTpykTyp cepaua JOK Ha apXUBHBIX BHAeOMaTepHaiax Y3 qua-
PHOCTUKH JIAaHHOTO HAOJIOJCHHS C BBIYMUCICHHEM HHJIEKCOB,
SBJISFOLIMXCS AMArHOCTUYECKUMU I pa3inuHblX Tunos JIK
npu CJII'C. Ha apxuBHBIX Buaeomarepuanax Y3 AHarHOCTHKH
BBISIBJICHA aTPE3Us KJlallaHa a0pThI U JIMCILIA3Ks C THIOIIIA3HeH
MUTpasIbHOTO KianaHa. [lo manubM nuTeparyps [1,8] npu co-
YeTaHUH MHUTPAJIBHOIO CTCHO3a M aOPTAlIbHOM aTpe3suH MOTYT
dopmuposarses 11, 1L, IV u V tuamnsr JOK (tabnuma 1).

64

B npaBeIx oTaenax cepia arpesus KiarnaHa JerouHOH apTepun
MPUBOAUT K (HOPMHUPOBAHHUIO U3MEHEHHIl B NPABOM JKEIyIOUKE
(TDK), nonobusix n3menenusiM B JOK mpu arpe3un aopraibHOro
KJIaniaHa, a IpH IOTIOJTHUTENIBHON uctiiasuu Muokapaa [DK (ano-
Masst YiIs1) — K AWIaTaluy Kamep (Ipeicepaus 1 xxemynouxa) [9].
B namem ciyuae oO6HapysxeH ¢pudpoanactos suokapaa JOK. pu
T u Il Tunax crpoenus pudpoanacto3 JOK Hukoraa He BeTpevascs,
MOATOMY HaM HeoOXomuMo ObUTO AndhepeHIMpPOBaTh MEKITY TH-
namu ¢ pudpoanacrozom: 111, IV umu V (puc. 6).

CornacHo suTeparypHbiM daHHbIM [1,8] IV (1akyHapHBIi)
THUI, Xapakrepusyer Hebombuoi pasmep JIK ¢ mHorouncien-
HBIMH JIAKyHAPHBIMH TIOJIOCTAMH, OKOHTYPUPOBAHHBIMU (-
OpOdIacTO30M, U TOHKH CJIOW KOMITAKTHOTO MHOKapia (puc.
6A), 4TO M ONpENesUIoCh Ha apXMBHBIX BUaeoMarepuanax ¥3
JMAarHOCTHUKHU JIpyTUX cly4aeB JakyHapHbIX Tuno JUOK (puc. 7).
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Puc. 6. Tun

vl JDK ¢ ghubposnacmoszom snookapoa npu CJIIC: A — naxynapuwiii (nonepeunviii cpes),

b — naxynapro-yununopuyeckutl (npooonbHulil cpe3) B — yununopuueckuil (npodonvusiii cpes).
Cmpenxamu 0603nayenvt JIK. Komnvromeprnas pexoncmpyxyus. 9

Puc 7. Jlaxynapuouii (1V) Tun JDK (cmpenxa) npu CJII'C

B namem cimyuae Obuta BeIsIBIeHa ofgHa moxocts JIK, mo-
3TOMy HeoOxomuMo Obuto muddepenunposars mMexay 11 n
V tunamu JIXK (puc. 65, 6B). O6a tnna compoBoaaioTcs
runeprpodueit crenku JIK, xoropast Goiee BeIpaskeHa IpU
V tune 3, 5, 7, 8]. 11l tun xapakrepu3zonana 6onpmras /.

OnHako, clueayeT 3aMeTHTh, YTO HaHOOJBIIYI0 HH(OPMATHB-
HOCTB JUIsl ycTaHoBIeHHs tuma crpoenns JDK mmeer mokasa-
Tellb, BBISBIISIEMBIN TOJBKO HA MOIEPEYHBIX Cpe3ax cepAra —
xKemynodkoBo-teperopogounsrid yron (KITY) (puc. 8) [4]. U3
puc. 8 BHAHO, YTO XKEITYTOUYKH JIAKYHAPHOTO U JIAKyHAPHO-IIU-
JUHAPUYIECKOTO THIIOB MOTYT MMETh 3HaY€HHE TOJIIMHBI CTEH-
xu n XKITY, koTopble HAXOAATCS B TIpe/ieIaX HOPMBI, HO HaJIMIHe
¢ubposIacTo3a U pasIUdUs Mo APYTUM MOP(HOMETPUICCKIMHI
MOKA3aTesIMU TPEOCTABIISIOT BO3MOXKHOCTD YCTAaHOBHTH JTHa-
rao3 CJII'C. XKenynouku I, II u Il Tunos He3zaBHCUMO OT Ha-
s (111) mm orcyTerBust pudposnacrosa (I u II) moryt GbITE
JOCTOBEPHO HICHTH(HIMPOBAHBI 10 JAHHBIM IOKA3aTeIIsIM.
3T0 Ba)KHO YUHUTHIBATH PH MIPOBEICHUH Y3 UCCIIEOBAHNSI.

Ha npomonsHBIX cpe3ax MoxHO ObUTO BEraucanTs Ter, I,
Jn. Beraucnennsie 3Hauenus (MTC = 0,66 ex; UDI1) = 0,49
em; [IMU = 0,75 en) comtacHo cxeme (puc. 9) [8] orHOCH-
mucsh k 11 (mumunpuaeckuit) tuny JIXK, xoTopslii sBisercs
HeOJIaronpHUATHBIM IS JTI000T0 BHAA XUPYPTHIECKOTO BMeE-
[IaTeJIECTBA, TT0ITOMY TaKTHKa OTHOCHTEIBHO CEJIEKTUBHOTO
(eTorua OblIa BIIOJIHE ONPABIAHHOMN.

Kpome Toro, cumraercs, uto Ha mopdorenez CJIIC, a
nmenHo tunoB JK ¢ ¢ubposnacrosom, Biusier MHEKIH-
OHHEIN (hakTop. B Hamem ciydae mopox pa3BHTHS cepAala
B KOMIUIEKCE C CHHIPOMOM MHOKE€CTBEHHBIX NTEPUTHYMOB
BO3HUK JIWIIb y OJHOTO U3 OJM3HEIOB, YTO CBUAETEIHCTBYET
B IIOJIB3Y JPYTUX TeHeTHUeCKuX (axropos [1].
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Puc. 8. Pacnpedenenue JIDK no sHauenusm monuyunsl cnmet-
KU U JHCeyOOUKOB0-Nepe2opO00yHO0 Yala

JKuBoii miof U3 9Tol ABOWHU POJMIICS €CTECTBEHHBIM ITyTEM
Ha 40 uezene ¢ BeicokuMu Oautamu 1o mkaine APGAR, maccoit
3200 r. Ho HecMoTps Ha 3TO, UCCIEI0BaHUS IJIAIEHThI JKHBOTO
IJI0/Ia BRISIBUJIO HAapyIICHWs ee co3peBanus. Ha pa3sutne naH-
HOM TIATOJIOTUH BIIUSIOT WH(EKIMOHHBIC 3a00JICBAaHUST MaTEPH,
caxapHbIil Tuabert, oxxupenue. Hapymenue npomeccoB co3peBa-
HHSL BOPCUH XOPHUOHA MOXKET MPOSIBUTCS 3a/I€P>KKOM pocTa Iuio-
Jla U PHCKOM CaMOIIPOM3BONLHBIX abopToB [2]. BhIsBICHHBIE
MPH MUKPOCKOIIUY CAMHUYHBIC TEPMUHAIBHBIC BOPCUHBI, IIpe-
o0JialaHie CTBOJIOBBIX BOPCHH M BOPCHH YIJIHHEHHOW (HOPMBI
C pacuIMpeHrueM MeXBOPCHHYATOTO MPOCTPAHCTBA, MO3BOJIMIIO
YCTaHOBHUTH JIMATHO3 TUTIOIUIA3UH TEPMUHAIBHBIX BOPCHH. [lHa-
THO3 TIOITBEPIKIACTCS U HeOOIBIIOH Maccol mianeHTsI (330 1),
KOTOpasi 0OBIYHO COMPOBOXKIACT MaHHYIO matoyioruro. Crenyer
OTMETHTh, YTO B HAIEM CIIy4ae U3MCHCHHS B IUIAIIEHTE OBLTH
KOMIICHCUPOBAHBI, YTO T'HCTOJIOTHYECKU TPOSBISIIOCH YBEIH-
YEeHUEM KOJIMYECTBA CUHIIMTHAJIBHBIX IMOYEK, a KIMHHYCCKA —
YIOBIETBOPUTEIHHBIM COCTOSSHUEM HOBOPOXKIEHHOTO.

M3MeHeHHs TUIalleHThI U0 MOCJE CEICKTHBHOTO (EeTo-
U2 BO3HHUKIH BTOpHYHO, Tocie rudenu rioxa ¢ CJIIC.
IIpeobnananue B THCTONOTHYECKOM IIperapare IUIaleHThI
BOPCUH-TEHEH CTBOJIOBOTO U MPOMEXKYTOUHOIO THUIIA HE MO-
JKET CBUICTEIHCTBOBATh B IOJB3Y 3aJCPIKKH PA3BUTHS ILIA-
IIEHTHI K (PeToIu Iy, TaK KaK B cCpoke 19 Henenb npeoliragaroT
BOPCHHBI dMOpPHUOHANBHOTO THIa. Takne W3MEHEHUs B ILIa-
IeHTe Kak (puOpHHOMIHAS e30pTaHU3aIMs CTPOMBI BOPCUH
¢ obynuTepalnuei mpocBeTa COCYI0B MOTYT OBITh BBI3BAHBI H
JIPYTUMH COCTOSTHUSIMHU, HAlIPUMEp, MPH MATOJOTHH MYIOBU-
HEI (0OBHTHE, aMHHOTHYECKHE TEPETHKKHN). DTOT (PaKT BaxkK-
HO YYUTBIBaTh, MCCIEAYS IUIAIICHTHI C MEPBUYHOMN IUIAllCH-
TapHOU HEJOCTATOYHOCTHIO.

65



Eﬂgg

-
e

| CTJIC

'd

| OudpPOINACTO3

IHIOKADIA

’= ;‘;

e

7

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

L h, ] I:.'

. F .r.!' 5 . I.I
|Inm | M | (Wmm | Wom| | Vo
T

| ..B]T.'-' A | [ |
3-15= 16-30° 78-00° 50-70° | 5977
[ —T——(_HATC | | |
0,27-0.34 0.47-0 56 - 0.61-0.7 1.7-2.45 | 0.69-0,97
(M — | )
0,.7-0.8 0,3-0.4 0.8-1,1
[ ( Im )
0.5-0.6 09-13 o
| [ ( Ter )
0,104 0608
NeMg ] |
T | 044049 15-25 | | 0,9-1.1 |
I | i: HIIr 5_\:'
0,04-0,06 0.12-0.16
r"'-..- __-‘-.-\"\.
| | o IR ¢ | | |
0.1-0.12 0.102 0,75-0.82 046055 | | 0.650,79

Puc. 9. Cxema ouppepenyuanvroii ouacnocmuxu munos JDK npu CJ/II'C no mopgomempuneckumu nokazameinsm.

Jn u Tem — noxasamenu, paccuumantvie y HOBOPOICOEHHBIX.
Tpumeuanus: XKI1Y — scenydouroso-nepecopodounsiii yeon, I13n — nepedne-3adnuil pazmep nonocmu (cm);

JIn — onuna nonocmu (cm); Tem — monwuna cmenxu (cm); UDIp — unoexc popmsl nonocmu 80 GpoHmanbHOU NIOCKOCHU

(ed); UDIIe — unoexc popmul nonocmu 8 copuzonmanvroii niockocmu (eo); IIMH — nonocmuo-muoxapouansubviil unoexc (eo)

3akiilouenne. B onucaHHOM Hamu ciiydae OUXOpHalb-
HOW OMaMHHOTHYECKOW TBOWHHU MOCJE CENeKTHBHOTO (eTo-
nuaa Ha 20 Hegene ogHoro mioaa u3 asoinu ¢ CJII'C umeno
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MECTO NpPOTrpe€CCUpPOBAHUC I[aHHOﬁ 6€pCMCHHOCTH C poXxac-
HHUEM XKXUBOIO IJIOZa, BTOpPOTro U3 )IBOf/'IHI/I. PeTpOCHCKTI/IBHO
Ha apXUBHBIX BHJEOMaTepuajlax yJ'ILTpaBByKOBOﬁ JAUArHo-
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CTHUKH ObLJI YCTAHOBJICH MIMHApHUYeCKUil Tun ctpoenus JIK
npu CJII'C y MepTBOPOXKIEHHOTO IUIOAA IMYTEM H3MEpEHHS
CTPYKTYp cepAla. BelisiBieHHOEe HaMu HapyllleHHe CO3peBa-
HUSI MTALEHTHI (TUMOIUIAa3Ks TEPMHUHAIBHBIX BOPCHH) JKHUBO-
ro IUIoJa MOATBEPXKIACT, YTO OEPEMEHHOCTH, IOJIyYCHHBIE
¢ ucnonb3oBanueMm BPT, apnstorcs rpynmnoil moBbIIIEHHOTO
pHUCKa HapylleHHs pa3BUTHsA KakK IUI0Ja, TaK U TUIALEHTHI, U
TpeOyIOT TIIATEILHOTO 00CIEN0BAHNUS BO BPEMs BCErO IEpH-
ona 6epeMEHHOCTH.
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SUMMARY

CLINICAL AND PATHOLOGICAL ANALYSIS OF THE
HYPOPLASTIC LEFT HEART SYNDROME IN ONE OF
THE TWINS IN PREGNANCY WHICH OCCURRED US-
ING IN VITRO FERTILIZATION. OWN OBSERVATION

'Savchuk T., *Kurkevych A., Leshchenko I.

Bogomolets National Medical University, 'Department of Pa-
thology Ne2; *Department of Physiology, *Center for Pediatric
Cardiology and Cardiac Surgery, Kiev, Ukraine

The article represents clinical and pathoanatomical analysis
of a case of full-term pregnancy with hypoplastic left heart syn-
drome (HLHS) in one of the twins, which occurred using in vitro
fertilization (IVF). The dead macerated fetus with malforma-
tions after selective feticide at the 20th week of pregnancy and
dichorial diamniotic placenta were studied. In connection with
the expressive autolytic changes in the internal organs of the
fetus, which do not allow to confirm the diagnosis of left ven-
tricular hypoplasia at autopsy and establish its type of structure,
additional measurements of the heart structures of the fetus with
HLHS on archived video materials of ultrasound diagnostics
were performed. After calculating the diagnostic indices: the in-
dex of myocardial layer thickness (ratio of the thicknesses of the
trabecular and compact myocardium), the index of cavity shape
of the heart in frontal axis (ratio of width to cavity length), cavi-
ty-myocardial index (ratio of wall thickness to cavity width), the
cylindrical LV structure was retrospectively determined, which
is prognostically unfavorable any kind of surgical correction,
which justified selective feticide. The article presents the val-
ues of diagnostic indices for identifying the types of structure of
hypoplastic LV. Prenatal determination of LV type determines
treatment tactics: terminate pregnancy in case of adverse LV
types, recommend Norwood procedure in the neonatal period
with type I or perform fetal aortic valvuloplasty with type II of
LV. The maturation disorders (distal villous hypoplasia) that we
found in the placenta of a living fetus confirms that, despite the
relatively satisfactory condition of the newborn, pregnancies
that occur with the use of IVF are high risk group of develop-
mental disability both the fetus and placenta.

Keywords: hypoplastic left heart syndrome, type of ventricle
structure, distal villous hypoplasia of placenta, selective feticide.

PE3IOME

KJIMHUKO-IIATOJIOTOAHATOMUYECKUA AHAJIN3
CJAYYASL CHUHJIPOMA JIEBOCTOPOHHEWM I'HIIO-
IJIABUU CEPILUA Y OJHOI'O U3 BJIM3HELIOB ITPU
BEPEMEHHOCTH, HACTYNIUBIIE C IPUMEHE-
HUEM 3KCTPAKOPIIOPAJIBHOI'O OIIVIOJOTBOPE-
HUsA. COBCTBEHHOE HABJIIOJEHHUE

!CaBuyk T.B., ’KypkeBuu A.K., 2lemenko U.B.

'Hayuonanonoiti meduyunckuii ynugepcumem um. A.A. Boeo-
monvbya, Kageopa namonozuveckou amnamomuu Ne2; ‘xage-
opa Qusuonocuu; *I'Y «Hayuno-npaxmuueckuii MeOUYuHCKuil
yenmp demckou Kapouonozuu u kapouoxupypeuu M3 Ypaunwi»

B crarbe mpeacTaBieH KIMHHUKO-TIATOJIOTOAHATOMHYECKHUI
aHaNN3 CiIydasi JOHOIIEHHONH OepeMEeHHOCTH C CHHIPOMOM Jie-
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BocTopoHHel runomuiazun cepaua (CJII'C) y oxxoro us 6mus-
HELOB, HACTYIHBIICH C MPUMEHEHHEM SKCTPAKOPIOPAIbHOIO
orutonorBopenus (OKO). MccnenoBanbl MEpTBBIN IO C TOPO-
KaMH pa3BUTHUS TOCIE CEJCKTHBHOTO (eTormaa Ha 20 Hemene
OCpeMEHHOCTH U OMXOpHalibHAass OHAMHHUOTHYCCKAs IIIAlICHTA.
B cBsi3M ¢ BBIp@XEHHBIMHM AyTOJIUTUYCCKUMHU H3MEHEHHSIMHU
BHYTPEHHHX OPIaHOB IUIO/A, HE MO3BOJLIIOLIMMH TTOATBEPIUTH
Ha BCKPBITUH BBISIBIICHHBIN [P YJIBTPAa3BYKOBOM HCCIIEJOBAHUH
JIMarHo3 TUIOILIA3uK JieBoro kenynouka (JIXK) u ycraHoBuTh
THUII €r0 CTPOCHHMS, NPOBEACHBI JIOMOJIHUTEIbHBIC H3MEPEHUSI
crpykryp JDK cepaua mona ¢ CJII'C Ha apXMBHBIX BHIEOMa-
Tepuanax yibTpa3BykoBOoW auarHoctuku. Ilocie BerumcieHus
JIMarHOCTUYECKUX HHJEKCOB: TOJILIIMHBI CJI0€B (OTHOLICHUE
TOJNIIMH TPAOEKYISIPHOTO U KOMIIAKTHOTO MHOKapAaa), (popMbl
HOJIOCTH (OTHOLLIECHUE IIMPHUHBI K JUIMHE MTOJIOCTH) U MOJIOCTHO-
MHOKapAHAIBHOTO (OTHOIICHHE TONIIMHBI CTEHKU K IIMPUHE

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

MOJIOCTH) PETPOCIEKTUBHO ONpENeNIeH LMWINHAPHYECKUH THUI
crpoenus JDK, sBisronuiics NporHOCTUYECKH HeOnIaronpusr-
HBIM U1 J1I000T0 BHA XUPYPrUYECKOil KOPPEKIMHU, 4TO 0OCHO-
BBIBAJIO CEJICKTHBHBIN (peTonn. B crarbe npuBeeHb! 3HAUCHHS
JIMarHOCTHYECKUX MHIEKCOB Ul MICHTU(UKALIMY THIIOB CTPO-
enus runomnasuposanHoro JOK. [IpenaransHoe ycraHoBieHue
tuna JDK omnpenensier yieueOHYI0 TAKTUKY: IpepbIBaTh OepeMeH-
HOCTh npu HeOnaronpusTHbx Tunax JOK, pexomeHnoars ore-
patmto HopByna B meprozie HOBOpoxkJeHHOCTH mpH | Tume mmm
HPOBOINTH (hEeTANIbHYIO aOpTalbHYIO BajbByJomIacTuky npu Il
tune JDK. O6Hapy)xeHHOe HapyIIIEeHUE CO3PEBAHMS IUIALECHTHI (TH-
TIOTIa31s TEPMUHAIIBHBIX BOPCHH) KMBOTO ILIOJA MOATBEPKAACT,
YTO HECMOTPSI HA OTHOCHTEIIBHO YIOBJIETBOPUTEILHOE COCTOSTHIE
BTOPOTO JIOHOUIEHHOTO I10/1a, OEpeMEHHOCTH, HACTYTHUBIINE C HC-
nonb3oBaHueM DKO, sSBIIAIOTCS TPYIITOH MOBBIIIEHHOIO PUCKa Ha-
PYILIEHHs Pa3BUTHUSI KaK IUI0/IA, TaK H IIIALEHTBI.
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FEATURES OF AUTOAGGRESSIVE BEHAVIOR IN MENTAL DISORDERS:
SELF- PERFORATION OF EYE IN PATIENTS WITH SCHIZOPHRENIA (CLINICAL CASE)

'Ratsyborynska-Polyakova N., 'Hrizhymalska K., 'Andrushkova O., 2Lagorzhevska I.

!National Pirogov Memorial Medical University, *Clinical highly specialized Center for Eye Microsurgery
KNP «Vinnitsa Regional Pirogov Memorial Clinical Hospital of the Vinnitsa Regional Councily, Ukraine

Over the past half century, during which auto-aggressive
behavior (self-harm, self-harm) has become one of the urgent
problems of psychiatry, the specific forms of auto-aggressive
activity, its manifestations and socio-psychological predictors,
as well as clinical and psychopathological disorders combined
with self-destructive behavior have substantially changed. Self-
harming behavior is comorbid with respect to a wide range of
other disorders [4], including: affective disorders [11], attention
deficit hyperactivity disorder [9], post-traumatic stress disorder,
eating disorders, autism spectrum disorders [13], borderline
personality disorder, schizophrenia. The study of the features of
auto aggressive behavior in the context of a psychotic episode
deserves special attention, since auto aggressive behavior is one
of the leading causes of death for the mentally ill - studying the
predictors of its formation at an early stage of the disease will
allow timely identification of persons at high risk of suicide,
to carry out their treatment and prevention of auto aggressive
manifestations [2,3,10].

Autoaggression as a form of self-harm has a variety of
manifestations. The complexity of the phenomenon of autoag-
gression is due to its interdisciplinary nature. The problem of
studying autoaggressive behavior is in the sphere of interests of
such sciences as psychiatry, psychology, sociology, pedagogy,
philosophy, law. Each of them uses the terminology and under-
standing of the essence of auto aggression in solving the stated
problems [8].

An analysis of psychiatric literature indicates that there are
a number of terms that reflect the process of self-harm: “self-
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destructive behavior”, “auto-aggressive behavior”, “suicidal be-
havior”, “parasuicide”, “suicidal and non-suicidal equivalents”,
“direct and indirect self-destruction”,  self-destructive behav-
ior 7, self-mutilation 7, avital activity ”and many others that
are used as synonyms, however, their semantic load is different.
American “Diagnostic and Statistical Manual of Mental Disor-
ders of the fifth review» (DSM-5) has placed “suicidal behav-
ior” and “non-suicidal self-harm” in a new section of conditions
requiring further research.

The relevance of the study of self-harming behavior is due to
the need for a theoretical generalization of domestic and insuf-
ficiently represented in the scientific literature foreign studies
on the problems of this phenomenon in normative and impaired
mental development; insufficiency and fragmentation of empiri-
cal studies of risk factors; the need for scientific justification of
assistance and prevention programs. The study of this problem
is carried out in different directions: biological, clinical, psycho-
logical, social: experimental studies of psychophysiological and
neurobiological correlates are carried out; the influence of ad-
verse environmental conditions, deprivation, mental trauma on
the formation of auto-aggressive behavior is investigated; body
modifications are studied as its socially sanctioned forms. Broad
structural and phenomenological variability makes the introduc-
tion of many researchers such clarifying concepts as parasui-
cide, suicidal fantasy, autoaggression, non-suicidal self-injuri-
ous behavior or phenomena of self-harm are considered narrow
in nosologically homogeneous groups, such as, for example, the
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mentally ill patients. In the analysis of the group with a suicidal
fantasizing it was revealed the predominance among them indi-
viduals with affective disorders (depression, BAR) - 60.0% and
schizophrenia - 27.0% [6].

A. Favazza and R. Rosenthal (1993) identified three different
types of self-harming behavior in patients with mental disorders:
superficial or moderate self-harm is observed in people with per-
sonality disorders; stereotypical self-harming behavior is often
observed in mentally retarded people, as well as in autists; seri-
ous injuries are most often associated with severe psychopathol-
ogy (psychotic conditions, schizophrenia).

Modern authors interpret auto-aggressive behavior as actions
aimed at causing any damage to their physical or mental health.
Non-suicidal self-harm is a type of auto-aggression [7]. This is a
complex concept that combines suicidal behavior, unconscious
life-threatening actions, defamatory blackmailing attempts, as
well as deliberate self-destructive acts. Non-suicidal self-harm
is clinically psychopathologically very different from other
types of auto-aggression, which makes it justified to study them
as a separate phenomenon.

In terms of severity, all observed non-suicidal self-harm can
be divided into three groups: mild, moderate and severe. Accord-
ing to the research, light self-injuries (not dangerous for life and
do not cause severe damage to health) prevail in patients with
personality disorders, and moderate self-harm (lead to moderate
anatomical and physiological damage) in patients with schizo-
phrenic spectrum diseases (p < 0,001) [7]. It is noted [7] that in
patients with schizophrenic spectrum diseases, self-destruction
is more sophisticated, artsy and more traumatic (exposure to the
teeth with teeth, head blows to large stationary objects, etc.),
as well as combined destruction (use simultaneously or sequen-
tially for one self-destructive episode of several methods of
self-harm). Patients with diseases of the schizophrenic spectrum
cause excoriation both with the help of nails, and with the help
of knives, forks, pencils, parts of fountain pens, fragments of
plastic dishes. Exclusively in this group of patients, bites of the
hands and forearms, tears of the skin of the genitals, auricles,
interdigital spaces were noted, as well as extensive injuries of
moderate severity through the teeth and nail [7].

Self-harm in schizophrenia is the most severe form of self-
injuries behavior. Accurate numbers of the prevalence of self-
harm associated with schizophrenia throughout life are difficult
to establish, because much of the evidence is based on studies
of completed suicides. However, one study of a group of young
people aged 14-17 suffering from schizophrenia revealed that
the overall prevalence of self-harm was 48%.

Patients who have a history of self-harm have significantly
more pronounced symptoms of depression, suicidal thoughts,
an increase in the number of hospitalizations and a longer du-
ration of the disease compared to patients without a history
of self-harm. The development of self-damaging behavior in
schizophrenia is characterized by serious bodily harm, up to
the self-removal of a part of the body. Research data allow us
to conclude that self-harm is carried out by patients within the
framework of the symptoms of the schizophrenic process, ac-
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companied by the corresponding judgments or the content of
hallucinations [4]. It is known that patients with schizophrenia
are trying to harm themselves due to peremptory hallucinations,
catatonic agitation, or because of comorbid depression. In one
study indicates self-castration of male genitals young man with
schizophrenia, which confirms the fact that in schizophrenia
marked the highest severity of self-injuries. In this regard, K.
Meninger (1938) raised the question, what is considered insan-
ity: an unreasonably large sacrifice or the absurdity of the act
itself? In relation to patients suffering from schizophrenia and
having committed self-castration, the author indicates that, de-
spite their quiet and correct behavior at first (as in the described
clinical case), over time, their subconscious aggressiveness pro-
gresses, and, in the end extrapolated to self. In patients of this
category, which undoubtedly confirms the clinical illustration,
the sexual component often remains completely unrealized, this
kind of “inferiority” is probably felt by them and concentrates
their auto aggression on the genitals, and not on any other part
of the body. Due to the fact that sexuality is always associated
with genitals, and mentally ill people are not able to hide their
motives, they get rid of the “guilty” organ in the most direct
way, becoming a victim of a conflict of instinct with its suppres-
sion. Particularly noteworthy here is the fact that a mentally ill
man, saving himself from his own genitals, turns into a person
without primary sexual characteristics, kills his “self” in order to
preserve himself as a biological object.

The clinical features of patients with schizophrenia who are
self-harming compared to patients who are not self-harming in-
clude: self-harm in the past before the manifestation of schizo-
phrenia, experienced depression, substance abuse and past
psychiatric hospital admissions. These symptoms are mainly
associated with the fact that before the onset of schizophrenia, a
person already had impaired functioning, such as dependence on
a psychoactive substance and depression. A study by S. Harvey
(2008) indicates that men with schizophrenia are more prone to
developing self-destructive behavior.

Specific mental disorders and the motivation for self-harming
actions with them are described in a number of publications, in-
cluding observations and their analysis in the framework of vari-
ous diseases [1]: in personality disorders, non-suicidal self-harm
can be inflicted from blackmail-demonstrative (pseudo-suicidal
behavior in hysterical individuals), as well as masochistic (epi-
leptoid psychopaths) considerations; with depersonalization
syndrome, self-destructive attempts can be made to “feel your-
self again”; in adolescents, especially women, self-harm, co-
morbid hyperactivity disorder and attention deficit disorder with
affective disorders and dependence on psychoactive substances
are described [9]; elf-harm is often found in delusional disor-
ders: dermatozoic delirium (patients try to extract a non-existent
parasite from under the skin) [1], a delirium of self-accusation
(by self-destruction, patients punish themselves - cause cuts, hit
themselves on the head, etc.). Self-mutilating behavior is also
possible with imperative “voices”, for example, autocastration,
autoenucleation, penile removal [1]. Establishing the motiva-
tion for self-harm presents certain difficulties in connection with
their unpredictability and impulsivity, especially in patients with
schizophrenia. In addition, patients usually hide their intentions
from others, which also creates difficulties to prevent such ac-
tions [1].

The insufficient attention of psychiatrists to the problem of
self-harm in mentally ill patients is apparently due to the fact
that such patients do not always end up in a psychiatric hospital
after being assisted by internists, so far there is no comprehen-
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sive description of the phenomenology of self-harm, their op-
tions have not been highlighted, the analysis of the motivation
and comorbidity of self-destructive acts was carried out, risk
factors and measures to prevent repeated self-injuring actions
were not identified.

The purpose of the study was to inform clinicians, includ-
ing ophthalmologists and psychiatrists, about the self-perfo-
ration of the eye in patients with mental disorders based on
a clinical case.

Material and methods. As an illustration, we present a
clinical observation of a young patient with schizophrenia with
penetrating damage to the right eye. In research were used an
overview, biomicroscopy of the ocular surface, ophthalmoscopy
examination, ocular X-ray examination, MRI, general-clinical
studies, consultation with psychiatrist and anesthesiologist and
content analysis of professional literature on the problem.

Results and discussion. A detailed clinical and psychopatho-
logical analysis of the medical history and mental state made it
possible to diagnose auditory hallucinations in the context of
schizophrenia as the cause of self-destructive behavior. The mo-
tivation for the crippling action was the execution of peremptory
hallucinatory orders to “tear out the eye,” as a result of which the
patient suffered pain, bleeding, without going to a doctor.

Clinical case. A patient — 47 years old man came with his
mother in Ophthalmology department, the patient was catatonic
and no cooperative, so no history could be obtained. Mother of
the patient has noticed bloody discharge on pillow and in lower
eyelid of the right eye.

External examination O.D: no changes in the eyelid, in the
conjunctiva of the lower arch in the internal third there was no-
ticed a limited hemorrhage, trauma of conjunctiva, the mobility
of the eyeballs was not disturbed, the bottom part of the face was
unchanged (Pic. 1).

Pic. 1. External examination O.D

Antibacterial and anti-inflammatory drops were prescribed
(Signicef, Clodifen).

On second day O.D: hematoma of the eyelid, chemosis of the
conjunctiva, limitation of the eyeball movements, lack of the of
the pupil reaction to the light, pallor optic disc, blindness.

Under the skin in the projection of superior medial of orbit
was palpated a foreign body with diameter Smm.

0.S: hematoma of lower and upper eyelids and blindness.

X-RAY examination of the orbit (Pic. 2, 3): was noticed a
foreign body measuring 4 by 2 mm which was localized in pro-
jection of the left orbit.
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Pic. 4. Results of the MRI research

Pic. 5, 6. Half of the plastic pen which was removed from the right orbit during the surgery

MRI (Pic. 4): was noticed the shadow of foreign body on the
right orbit 4.5 by 0.5 mm which was localized near the inner
wall of the orbit and reached its top, as a result damage 2/3™ of
the right optic nerve. To the left of the orbit was determined the
shadow of foreign body that intersects with the optic nerve.

During the surgery half of the plastic pen was removed from the
right orbit (Pic. 5, 6). On the left orbit was present the end of the
pen ball (the other half of the pen) but was decided not to remove it.

Total damage of the optic nerve of the right eye and damage
of the rods on the left eye.

The psychiatrist found out that the patient had auditory hal-
lucinations which ordered him to scratch his eyes, which he did
by the pen.

The case presented by us indicates that self-harming behavior
is a common phenomenon, and indicates the presence of expe-
riences and / or mental disorders that can lead to suicide. This
behavior requires further study, research, as well as the creation
of diagnostic techniques and methods of correctional work.

Authors, which despite the existence of many definitions of
auto-aggressive actions, agree that they have their own dynam-
ics and, at times, combine [6]. At one time, the relationship be-
tween self-harming and suicidal behavior was tragically demon-
strated by Vincent van Gogh, who cut off his earlobe in 1888 two
years before a shot in the heart [6]. Due to the fact that self-harm
in history and suicide are often combined, most modern authors
pay attention to factors that contribute to the transformation of
auto-aggressive behavior [5,12,14].
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Conclusions. Patients with mental disorders are able to self-
attack and resulting in loss of the vision. In the absence of the
contact the collection of anamnesis and diagnosis the problem
it is complicated. In patients suspected of injuries it is recom-
mended to be used all the methods of examinations so not to
lose time.

It can be assumed that self-damaging behavior is a wide
continuum of behavioral strategies that in some cases con-
tribute to a kind of maturation of emotional-regulatory mech-
anisms, allowing a dangerous period of exacerbation of the
disease to pass without significant losses, and in some pa-
tients, they are fixed as the main form of avoiding difficulties,
later transforming into various forms of self-destructive be-
havior with the addition of various addictions and/or suicidal
tendencies.

From our point of view, dynamic observation of a patient
from the moment the first signs of self-injurious behavior are
manifested makes it possible to differentially use various thera-
peutic strategies related both to pharmacotherapy aimed at elim-
inating symptoms of mental disorder and to choosing a psycho-
therapeutic focus on work aimed at normalizing interpersonal
relationships that is problem-solving behaviors and characteris-
tics of emotional regulation.

Thus, our observation demonstrates the importance of the cor-
rect nosologically qualification of such mental disorders, as well
as determining the motivation for self-harming actions to pro-
vide adequate and effective care to patients.
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SUMMARY

FEATURES OF AUTOAGGRESSIVE BEHAVIOR IN MENTAL DISORDERS:
SELF- PERFORATION OF EYE IN PATIENTS WITH SCHIZOPHRENIA (CLINICAL CASE)

'Ratsyborynska-Polyakova N., 'Hrizhymalska K., 'Andrushkova O., 2Lagorzhevska I.

!National Pirogov Memorial Medical University, *Clinical highly specialized Center for Eye Microsurgery
KNP «Vinnitsa Regional Pirogov Memorial Clinical Hospital of the Vinnitsa Regional Councily, Ukraine

Autoaggression as a form of self-harm has many manifesta-
tions. Self-harming behavior accompanies a wide range of men-
tal disorders, including schizophrenia.

The aim of our study is to inform clinicians, including oph-
thalmologists and psychiatrists, about their own perforation of
the eye in patients with mental disorders based on a clinical case.
We present a clinical observation of a young patient with schizo-
phrenia with penetrating damage to the right eye. The studies
used specific methods of clinical ophthalmic surgery, consulta-

tions with a psychiatrist and a content analysis of professional
literature on this issue. The case presented by us indicates that
self-harming behavior is a frequent occurrence and indicates the
presence of experiences and/or mental disorders that may lead
to suicide in the future. Such behavior requires further study,
research, as well as the creation of diagnostic techniques and
methods of correctional work.
Keywords: non-suicidal self-harm; autoaggression; auto-
degradation; self-mutilation; mental disorders; schizophrenia.

PE3IOME

OCOBEHHOCTH AYTOATPECCHUBHOI'O MOBEJIEHMS ITPU IICUXUYECKHX PACCTPOMCTBAX:
CAMOIIOBPEXJEHUE ITTA3A IMTAITMEHTOM C IIU30®PEHUEN (KITMHAYECKWUIN CIIYUAW)

"Pauuéopunckas-Ilonsikosa H.B., 'Tpuwxnmansckas K.JO., '"Auapymkoa O.A., 2JIarop:xeBckas W.H.

! Bunnuyruil Hayuonanbhvlil meouyunckuil ynueepcumem um. H.H. ITupozosa;
’Knunuueckuil bicokocneyuaiusuposannbiil Llenmp muxpoxupypeuu nasa
KHII « Bunnuyxoii oonacmuoil kiunuveckou oonvHuysl um. H.U. [lupocosa Bunnuykoeo obnacmuozo Cogemay, Ykpauna

AyToarpeccus Kak (opma CaMOIOBPEXACHHS UMEET MHOXKe-
CTBO nposBIeHNH. CaMOIIOBPEXICHUE COMYTCTBYET IIHPOKOMY
KPYTY TICHXHYECKNX PAaCCTPOHCTB, BKIIOUAsT MU30(PEHNUIO.

Lenpto ncciaenoBaHus SBUIOCH OMHCAHUE KIMHHYECKOTO
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CiTydasi TIOBPEKACHUS INasa MAlHEeHTOM C ICHXHUYECKUM pac-
CTPOWCTBOM, B YaCTHOCTH, IN30(PPECHUECH.

OnucaHo KJIMHUYECKOE HAOIIOICHME MOJIOIOTO IMAlMEHTa C
mr30(ppeHNeH ¢ MPOHUKAIOIINM MOBPEkKACHHEM MIPAaBOTO I1a3a.
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B UCCJICAOBAHUAX UCIIOJIb30BaHbl KOHKPETHBIE METOABI KJIIMHU-
4eCKoi 0()TaIbMOJIOTHYECKON XHUPYPIUH, KOHCYJIBTALUH C IICH-
XHAaTPOM M KOHTEHT-aHaJIU3 HPO(ECCHOHAIBHON JINTEPATyphI
no JaHHoil mpoOneme. IlpencraBineHHbIH ciydail ykasbIBaerT,
4TO IOBEJICHHE, HAHOCsAIEee ceOe Bpel, BCTPEYaeTCs 4acTo U
yKa3bIBaeT Ha HAJIMUHE TIEPEKUBAHUN H/WITH ICUXUYECKHUX Pac-
CTPOMCTB, KOTOpbIE MOTYT IPUBECTU B JaJbHEHIIEM K caMoy-
OuiicTBy. luHamMnueckoe HaOJIOICHNE 3 TALIUEHTOM C MOMEHTA

HOSIBJICHUS HEPBBIX MPU3HAKOB CaMOINOBPEXKIAIOLIETO IOBEIe-
HHs 03BOISIET T (HepeHIIMPOBAHHO HCIIOIB30BATh Pa3INYHbIC
TepaneBTHYECKUEe CTPATErny, CBs3aHHbIE Kak ¢ (apmakoTepa-
nMel, HalpaBJICHHOM Ha yCTpaHEeHHE CUMIITOMOB IICUXHUYECKOTO
paccTpoiicTBa, Tak U C BBIOOPOM MCHXOTEPANICBTUYECKOTO Ha-
npaeieHus. [loBeneHre caMONOBpeXeHUs TpedyeT NabHeil-
IIEr0 M3y4YeHMs, UCCIIEOBAaHMS, a TAK)KE CO3AHUS AUAarHOCTH-
YEeCKHUX IIPUEMOB ¥ METO0B KOPPEKIIMOHHON pabOThI.
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W3YUYEHUE ITIPOTUBOBAUPYCHOI'O U UMMYHOKOPPUTUPYIOIIETO JIEUCTBHUSA JA30JEKCA
Y MAIIMEHTOB C PEHMANBUPYIOINUM I'EPHIETHYECKHM CTOMATUTOM

TForornmBuian M.T., Aammaze H.O., Kopcantus 5.M.

Tounucckuii 2ocyoapcmeennviti MEOUYUHCKULL yHusepcumem, oenapmamenm 3a001e8anuti napoooHma
u cnuzucmoti pomosoii nonocmu,; I pysuncko-eepmanckuti yenmp umnianmayuu Hbi-DentImplant;
Cmomamonozuueckas kaunuxa Davident; Hncmumym meouyunckoi 6uomexnonoauu um. B.A. Baxymaweunu;
Bamymckuii 2cocyoapcemeennwiil ynueepcumem um. Llloma Pycmasenu, I pysus

3a0oneBaHus, BBI3BAaHHBIE BHPYCOM IIPOCTOTO Trepreca
(BIIT"), 3aHMMAIOT 3aMETHOE MECTO B BUPYCHOH MATOJIOTUH CIIU-
3HUCTHIX 00OJIOUEK YeNIOBEKa, B YaCTHOCTH — POTOBOH IOJIOCTH.
B pa3BuTum XpOHHYECKOTO PEIUIUBUPYIIETO TePHETHIECKOTO
cTOMaTuTa OCHOBHAs poib npuHaiexkut BII-1 Tuna, enun-
CTBEHHBIM Pe3epByapOM KOTOPOTO SIBISIOTCS HHOHUITMPOBAHHEIE
oAy (B MOCIIEIHNE TOABI B Ka9eCTBE ATHOJIOTHIECKOTO (haKTo-
pa 3adukcupoBaH TeHUTalbHEIaaa reprec, T.e. BIIT-1I Tuma).
[lomaB B opranmsm, BUPYC COXpaHAETCS B HEM Ha MPOTSHKEHUH
BCEH JKU3HM, NEPHOANIECKH BBI3BIBAsI OOJE3HN PA3THIHON TH-
xkecetn [16,19,21]. PermauBel 3a00neBaHUs HACTYHAOT B pe-
3ynbTaTe MEepPUOANYECKH BO3HMKAIOMIEr0 MMMYHOAE(DHIUTA Yy
MIPAKTUYECKH 370POBBIX JIHI] MO BIUSHUEM MPOBOIHMPYIOMINX
(axropos [15].

JInst XpOHHYIECKOTO TePIEeTHYECKOr0 CTOMATHTa XapaKTePHBI-
MH SBJISIOTCS YacThle PELUIUBHI MOBPEXKICHUH HA CIU3HCTOH
TIOBEPXHOCTH, T'y0ax M KOXKe, COMPOBOXKAAIOIINECS Hapylle-

© GMN

HHMEM LEJIOCTHOCTH SIUTENNS, MECTHOH BOCIHAIUTENIBHOI pe-
aKnueil ¥ BHIPAXKCHHBIM OOJICBBIM CHUMITOMOM. B 3TOM Iu1ane,
JIOCTAaTOYHO 3HAYUMBIM CUHTAETCS MOHHTOPHHI MECTHOII U CH-
CTEeMHOH Tepanuu ykazaHHoro 3aboneBanus [10,11,18]. Cpenu
HMEIOIIUXCS CPEJICTB JICYCHHUsI, OOJBIIMHCTBO HE Y/IOBICTBOPSI-
€T OCHOBHBIM TPEOOBAHUAM JIeUeHHs: ObICTpasi, 0e3001Ie3HEH-
Hast ¥ 9 PEKTUBHAS STMUTEIN3AIHS CIM3UCTONH 000IOYKH POTO-
BOIl TT0JIOCTH, KPACHOH KaeMKH I'y0 M HPHIICTAIOIINX Y4aCTKOB
KOXKH.

B mocrneiHue TO/IBI B MIPAKTUKE JIGUCHHS Teprieca, HapslLy ¢
AQHTUBUPYCHOW Tepammeil (M3 TPYIIBI 30BHpaKca), BCE aKTHB-
Hee HCIOJb3YIOTCS HMMYHOKOPPHIHPYIOIIHE CPEACTBA Kak
pu 000CTPEHNH, TaK U IpU pemuccud [5,12-14]. O3HadeHHBII
MOMEHT JIOJDKEH 0CO00 YUUTBIBATHCS, OCKOJIBKY B IIEPHOJ Pe-
MHCCHH, U3-32 HEHPOTyMapoJIbHOTO Oapbepa M MHKOPIIOPALHK
B F€HOM HEHUPOIMTOB, BUPYC CTAHOBUTCS HEIOCTYIHBIM JUIS 30-
Bupakca [20].
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B Hacrosiee BpeMs B Hallel cTpaHe IpoJ0JIKAIOTCSI UHTEH-
CHUBHBIC UCCIICA0OBAHUS 110 U3BICKAHUIO U BHEAPCHUIO B IIPAKTH-
Ky HOBBLIX HaTypaJbHbIX JIe4eOHBIX npenaparoB, NPUTrOTOBJICH-
HBIX U3 3KOJIOTHYCCKHU YUCThIX SHACMHUYCCKHUX paCTeHI/lﬁ prSI/II/I
o peucnram Hapom-[oﬁ MCIHUIMHBI C UCITIOJIB30BAHHEM HOBEM-
IIUX MOAXOJ0B OMOTEXHOJOTrMH. [IpuMepoM MOJOOHBIX HCClie-
noBaHui B komnanuu ViBepusi-apma siBIsieTCsl OTeUeCTBEHHBII
JIEKapCTBEHHBIN Ipernapar J1a3oieKe (IKCTPAKT MepHKapIuyMa
HE3PEeJIOro TPEIKOro opexa), KOTOPbIH Mpoliesl HeoOXOIuMbIe
JOKJIMHUYECKUC UCTIBITAHUS U yCIICIIHO IIPUMEHSETCS B KIIMHU-
K€ B KQUECTBE MPOTUBOBUPYCHOTO cpeactaa [4,9]. BriepBrie ero
KIMHUYECKUE (P PEKThI U3yUeHbI Y HALUEHTOB C TepIIeTHIECKHU-
MU MOBPESKACHUAMH CJIE3UCTOM mojocTu pra [1,2].

B ucobITaHusx in vitro B KJIETOYHBIX KyJIBTYpax, a TAKKe Ha
11ab0PaTOPHBIX JKMBOTHBIX, IKCTPAKT JUIsl MPOU3BOJICTBA JIa30-
JIEKCa IPOSBUII 3aIlUTHBIE CBOMCTBA MPOTHB BUpPYyCa IPOCTOrO
repreca. Kpome Toro, B Tex ke YCIOBHSX JKCIIEpHMEHTA, a
TaKKe Ha 310POBBIX J0OPOBOJIBLAX OOHAPYIKEHBI MOJIOKUTEIb-
Hble UMMYHOTpOIHbIe 3 dekTs azonekca [4]. [Toatomy, we-
JIbIO TAHHOTO HCCJICI0BAHMS SIBUJIOCH M3ydeHHe 0COOCHHOCTE
IPOTHBOBUPYCHOTO d(deKkTa npenapara 1 ero UMMYHOMOJTYITH-
pyromux CBOMCTB B KJIMHHYECKHX YCJIOBUAX, KOHKPETHO — IIPU
XPOHHYECKOM TepIIETHYECKOM CTOMATHTE.

Marepuan u MeToabl. XOpOIIO U3BECTEH (AKT O Cepbe3-
HOM JaucOajaHce HMMYHHBIX IapaMeTpoB IIPU Pa3IMuHBIX
BOCHAJIMTENILHBIX 3a00JIEBAaHUSIX POTOBOM 1ojocTu. st oreH-
KM MMMYHOTO CTaryca OpraHu3Ma HaMH HCIIOJb30BaJINCh Clie-
JYIOIUE aJIeKBaTHO Peardpyrolye Moka3aresii: cucreMa T- u
B-numdorutos, ¢aroiuros, uHTEpHEPOH B KPOBH, B CITFOHE CE-
KPETOpHbIE UMMYHOIIIOOYIMHBI A U JIM301IMM (BCEro, okomno 15
napameTpoB). ITockosbKy, HEKOTOpbIE U3 UX OTIIMYAIUCh MOHO-
TOHHOCTBIO, T.€. UX KOJIeOaHUsI HAXOUJIUCh B Y3KOM JIMaIla30He
¥ OBUIH CPaBHUTEIILHO MeHee HH(POPMATHBHBIMH, B HaIlleM 00-
CY>KJACHUHN Mbl OCTAaHOBUJIMCH Ha 6 nmapamMeTpax, KOTopbI€ ObLTH
MAaKCHUMaJIbHO AWMHAMUYHBIMU, I/lHq)OpMaTI/IBHbIMI/I U JOCTOBEP-
ueivu. [Ipexnae Bcero, ato — cucrema uHTepdhepona (MDHa
u NOHg), 8=45:A 8<<C=>@53C;0F88, D03>F8B0@=K9
8=45:A, 0 B0:65 <SAB=KS5 D0:B>@K 70I8BK  sIgA u nu3o-
UM B citoHe [7,8].

MIMMyHHBIH cTaTyc MO yKa3aHHBIM 6 rapaMeTpaM HU3ydeH y
54 NmanueHToB ¢ XPOHUYECKHM PEUMAMBHUPYIIUM TepreThye-
CKHM CTOMAaTHUTOM. naL[I/IeHTbI pacnopeneicHbl Ha ABE I'PYIIIbL:
1) ycroBHO Ha3BaHHas, «TPAJULMOHHOE JICUCHUEY, IJIe JOMOJI-
HUTEIILHO Ha3Havasach 5%-Has Masb 30BHpaKca (KOHTpPOJIb, 27
IALMEHTOB); 2) BMECTO 30BUpPAKCa UCIOIb30BaIN 5%-HbIH reib
Jazonekca (27 malMeHTOB, OCHOBHAS Ipymnma). AMNIUIMKaLUU
Ma3{ MPOU3BOIWINCH Ha MOBPEXKICHHbBIC YYaCTKH T'y0 U CIIU-
3UCTOM POTOBOM MOJOCTH, exeqHeBHO B TeueHue 10 nueit. B

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3aBUCHMOCTH OT TSDKECTH Hpolecca, Kakaas rpyrmra Obiia pas-
JiesieHa Ha 3 moArpymiisl — jierkast popma (A), cpenHei TshKecTH
(B) u oxenast popma (C). CocTosiHre MIMMYHHOTO TOMEOCTa3a
MAIUEeHTOB OLCHUBAJIM B JUHAMUKE, T.. TIPU IEPBOM oOpale-
HUM B KJIMHUKY, a Taioke Ha 10-13 neHsb sieuenus. B tabmuue 1
(nepBoe noceuieHne) 0ObESAMHEHBI IaHHbIC BCEX 54 MalUeHTOB
C YUYETOM TSDKECTH TepHeTHYecKoro cromaruta. B tabmuue 2 —
O-0TACJIILHOCTU U B KOMIIIEKCE OLEHECHbI UMMYHOJIOTUYCCKUE
ACTIEKTBI JIBYX JICYEOHBIX ITOJXO0/I0B (30BUPAKC W/HIIH JIA30JIeKC),
B 3aBHCHUMOCTH OT TSDKECTH Ieprieca U pe3ysbTaToB JICUSHUs], a
TaKKe cesiaH 0000IaomNH aHAIN3 MOJIyYCeHHbBIX JaHHBIX.

O0paboTka pe3ynbraToB NPOBOANIIACH METOOM BapHaI[HOH-
HOU CTaTUCTHUKH, C BBIYHUCIICHUCM t—KpI/ITepl/lﬂ 3HAYMMOCTHU pas-
nyusg CTbroIeHTa.

Pesynbrarel M o0cyxnenue. OOciae0BaHUE MALUEHTOB C
XPOHUYECKUM I'€PHETUYECCKHUM CTOMATUTOM BbIIBUJIO 3aMETHBIC
U3MCHCHHUS B CUCTEMC UMMYHUTETA, NIPUYEM B CTOPOHY YI'HC-
TEHUsI, 3aTparuBarolye Bce ero GakTopbl, KOTOPbIE BO-MHOTOM
3aBUCENIN OT TSHKECTH IIpoliecca, T.e. Hanbojee CUIIbHAs HM-
MyHozenpeccus 3aUKCUPOBaHa y OONBHBIX TSHKEIOH (GopMoii
CTOMATHTA.

s T3.6J'[I/IL(I)I SIBCTBYCT, 4TO JIETKUI MapoAOHTUT HPOTCKAJI
Ha ()OHE KOMIIEHCATOPHOW peakluH OpraHu3Ma 3a CUeT I'yMo-
paJbHOTO 3BeHA. 3HAUMMBIM SIBJISETCS JIOCTOBEPHOE YCHIICHUE
IepeBapyuBaroLIell ClIOCOOHOCTH JIEHKOLIMTOB KpoBU (4,7) 1 1o-
BBILLICHHE B CIIIOHE KOHLEHTpauuu cekperoproro IgA (0,37r/n) u
msorma (40,6%), BaKHEHIINX (HaKTOPOB MECTHOM 3aIlUThI PO-
TOBOW MoocT. OCOOCHHO YyBCTBHUTEIIBHOW OKa3aliach CHCTEMA
unTepdepona (cumwkenue, a-Md no 28,0en/mi, g-UUd no 17,4en/
MJ'I). O):[Hal(o, pu yXyAUICHUN KIMHUYECCKOI'O COCTOSIHUS ITallueH-
TOB IPOUCXOANIIO UCTOLICHUE KOMIICHCATOPHbBIX BO3MOYKHOCTEH U
KaCKalHOC YIrHETCHUE ITOYTH BCEX U3YyUaCMbIX (baKTOpOB.

IIpu cpenneit TsKECTH XPOHMUYECKOTO MAapOJOHTHUTA IOYTH
BCE TapaMeTphl NMPETePreBaloT AalbHelllee yrHeTeHue: (aro-
nurtapHblii naaexe — 3,8; aldH — 26,8 en/mun; gH®H — 13,4 en/
mit. Cieyer 0co00 MOAYEpPKHYTh, YTO HPH ITOH (opMme cToMa-
THUTa JIOCTOBEPHO CHHM3WIJIOCH B CIIIOHE COACPIKAHHE JIU30LMMa
— 34,4%, u uyTh HIKEe HOpMBI — KoimuecTBO SIgA (0,261/71).
MHbIMU crioBamMU, IIPU CPEIHEH CTENEHU HEJb3s CYAUTh O KOM-
IMEHCATOPHBIX MEXaHU3MaxX CO CTOPOHBI I/IMMyHHOﬁ CHUCTCMBI,
4YTO XapaKTEPHO I CTOMaTuTa JIETKOM CTEIEeHH.

Cepbe3Hoe MMMYHOAC(HHLUUTHOE COCTOSIHUE (HOPMHUPYETCSI
HPH TSHKEJIOW CTEeNeHU: BCe U3ydaeMble MapaMeTphbl OKa3alliuch
3aMETHO HIDKE HOpMBI. TakuMm 00pa3oM, 3TH HCCIIEIOBaHUS,
KOTOpbIE HOCHJIM KaK-Obl MPeIBAPUTEIbHBII XapakTep, yKa3bl-
BAIOT Ha CEPbE3HOE MMMYHO-NIATOJIOINYECKOE COCTOSIHHE Op-
raHu3Ma, KOTOpOe CONPOBOXKIACT CPEIHUE U TsDKeNble GOpMBI
repHeTHYECKOr0 CTOMATHTA.

Tabnuya 1. Hmmynonoeuueckue nokasamenu y NAYueHmos ¢ XpOHUUECKUM PeyuOUSUPYUWUM 2epnemuieckum crmomamumom
(nocmynnienue 6 KIUHUKY)

TsizKecTh TePIETHYECKOT0 CTOMATHTA
(A — aerkas; B — cpeaunsisi; C — Ts:Kenast) Konrpoan
IMoxa3aresin (n=30)
MauuenTnl (n=54) A (n=21) B (n=22) C (n=11)

alFN (U/m) *25.1 *28.0 *26.8 *20.3 41.3
gIFN (U/mn) *13.2 *17.4 *13.4 *8.7 28.6
Ii *1.72 2.05 *1.76 *1.36 2.28
Phl *3.9 4.7 *3.8 *3.1 4.9
sIgA (r/m) 0.26 *0.37 0.26 *0.12 0.28
Lyz (%) *33.5 40.6 344 *25.7 41.9

Ipumeuanue: 3naxom (*) nokazana 0ocmosepHas pasHuya ¢ KOHMpPoIem
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Ta6fzuua 2. HMMyHO]lOZu’-le‘CKue nokaszameinu y OOJIbHbIX ecepnemudecKum cmomamuniom 6 3ad6UcCUmocmu

om msdicecmu 3a6onesanus u pesynomamog nedenus (10-13 cymku nocne nevenuis)

Dopma A. Jlerxas B. Cpennsas C. Tsxenas Io ne-
TpaauoHHOE TeYeHUe + 30BUpaKc (Masb, eKeTHeBHO, 10 1HE) 1CHHA Konr- pore
Dddex- AlT] [11] [111] [1] [11] [111] [1] [11] [111] n=27 n=30
THUBHOCTh n=>5 n=6 0 0 n=9 n=2 0 0 n=>5
alFN 35.0 *30.1 - - *25.5 *16.0 - - *12.0 *24.6 41.3
gIFN 20.4 *18.8 - - *15.3 *12.0 - - *8.0 *13.5 28.6
Ii 2.25 2.09 - - *1.65 *1.50 - - *1.30 *1.67 2.28
Phl 4.8 4.5 - - *4.3 *4.1 - - *3.8 *3.9 4.9
sIgA *0.40 0.31 - - 0.27 0.20 - - *0.14 0.28 0.28
Lyz 39.8 36.3 - - *34.4 *33.2 - - *27.7 *33.3 41.9
TpaauoHHOE TeYeHue + JTa3oneKc (Teib, eKeTHeBHO, 10 1Heil)
alFN 37.0 - - *31.5 *27.4 - - *16.0 *16.0 *25.5 41.3
gIFN 24.5 - - *19.9 *17.6 - - *9.6 *10.0 *12.8 28.6
Ii 231 - - *1.95 *1.70 - - *1.24 *1.06 *1.77 2.28
PhI 52 - - *4.8 *4.4 - - *4.4 *3.9 *3.9 4.9
sIgA *0.42 - - *0.37 0.31 - - *0.17 *0.10 0.26 0.28
Lyz 433 - - 38.7 36.0 - - *27.7 *23.6 *33.8 41.9

Ipumeuanue: 6 epade «3¢hpexmuenocmoby, 8 KBAOPAMHBIX CKOOKAX OMMedeHbl KpUMepuu 1e4eHus U KoIu4ecmseo nayueHmos 6
nooepynne, 3naxom (*) noxazana docmoeepnas pasnuya ¢ KOHMpPoiem

ITosTomy, momydeHHBIH (aKT SBHIICS JOCTAaTOYHBIM 000-
CHOBaHWEM MJISI HCIOJNB30BAaHUS B KadeCTBE aJbIOBAaHTHOM
Tepanuyl UMMYHOMOAYIHPYIOMIUX CPEACTB, B KOHKPETHOM
cirydae — yazosiekca. Cpasy ’e OTMETHM, UTO ITOT Ipenapar
CYIIECTBEHHO NOBHIMAeT 3(P(PEKTHBHOCTh TPATUIHOHHOTO
JICUCHUS, @ C UMMYHOJIOTHYECKUX MO3HIUH MOXXeM 000CHO-
BaHHO YTBEPXKAaTh, YTO OH CIIOCOOCTBYET HMMYHOpPEAOHIIH-
Tanuu 00IBHBIX (Tabnuma 2, IMMyHOTpaMMa).

Knuanueckyo 3((ekTHBHOCTH OIEHMBAIM IO CIIEAYIO-
UM KPUTEPUSMHU: 1) 3HAUUTENBHOE yIydlIeHHEe: YMEHbIIa-
J1ach TPOJOIDKUTEIBHOCTh 000CTPEeHHUs, B 2 pa3a W OoibIIe
MIOBBIIAINCE CPOKU PEMHCCHH); 2) YIydIICHNE: TPOIOIIKH-
TEIBHOCTh PEMHICCHH TIOBBIIIANIACh HE MEHee 4eM B 1,5 pasa;
3) orcyrcTBue 3ddekra: MecTHEIE U 00IIUe SIBICHHUS HE Me-
HSUTHCH. B mepBBIX IBYX Cilydasix pe3ylbTaThl JIEUCHUS CUH-
TaJNCh yCIEIIHBIMH.

Pesynbrarsl uccnenoBanus 27 ManHeHTOB MMOKA3aIH, 9TO
MIPUMEHEHUE Ja30JIeKCa COMPOBOXKIAIOCH 3HAUYUTEIHHBIM
ynyumenueM y 19 (70,3%) OonpHBIX neTKoN n cpemHeil
dopmoii, yryumenuem — y 6 (22,2%) OonpHBIX cpenHeil
u TspKenoit gopwmsl, 6e3 addexra —y 2 (7,5%) manueHTOB
¢ TsoKenoil Gpopmoii. AHATOTHYHBIE UCCIEIOBAHUS, C IPH-
MEHEHHeM 30BHpakca (n=27) 3aduKcupoBann ciegyromue
pesymbratel: y 5 (18,4%) mamueHTOB C Jerkoi ¢opmoit
repreca — 3Ha4HTeJNbHOE yrnyumeHnue; y 15 (55,4%) ma-
IIEHTOB C JIETKOW W cpegHedt Gpopmoit — ymydumenue, y 7
(26,2%) manmueHTOB cO cpeaHel u Tskenoi Gopmoii — 6e3
s dexra.

IIpn mpoBeneHNN CpPaBHUTENBHBIX IMapajuieled MexIy
9TUMHU CTAaTUCTUYECKUMH JAaHHBIMH, KPUTCPHUSIMH KIIH-
HUYEeCKON 3P (QEKTHBHOCTH IpenapaToB M MOKa3aTelsIMH
HMMYHHOTO CTaTyca YKa3aHHBIX IallHCHTOB BBISIBICHA
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JOTIOTHUTENbHAsT HHTEepecHas HHpopMmamus o0 ydacTHH
HMMYHHBIX ()aKTOPOB B ITHOJIOTHH, ITAaTOT€HE3€ U HCXOME
reprueTudeckoi nHGeKuu poToBoii nomoctu (Tabnnna 2).

[IpencraBnenHsle B Tabnuie 2 pe3ynbTaThl MOJHOCTHIO
MOATBEPAMIN OTMEUCHHYIO BBIIIE KOPPEISANHIO MEXKIY
KIMHUYECKON TSIKECTHIO Teprieca U MOKa3aTesIMH UMMY-
HOKOMIIETEHTHOCTH Opranu3Ma 0osbHBIX. [loqo06Has 3aBu-
CHMOCTBH COXpaHsAJIach Ha MPOTIKEHUU obocTpeHus 3abo-
JI€BaHUS U B IPOILECCE BBI3JOPOBICHUS (A TAK)KE B IEPHO
PEMHCCHH H TOBTOPHOTO 000CTpeHNUsI — COOCTBEHHBIE JaH-
Hble). Y 19 manuenTos u3 noarpynnsl I (kpurepuit — «3Ha-
YUTEIBHOE YIyUIICHHE»), Tepalus JIa30JeKCOM XapakTe-
pu3oBasach OBICTPOIl HOpMaNN3aIuelf HMMYHOJIOTHIECKAX
rmapaMeTpoB, 0COOEGHHO IIPH JIETKOI (hopMe repreca, u Me-
Hee MHTEHCHBHO — NIpH cpemneil ¢popme, Ciuemyer oTme-
THTH, YTO PE3yNbTaTHl JedeHus 11 OONBHBIX 30BHPAKCOM
TaKXXe 0Ka3aJNCh «3HAYUTEIHHO JIyUIIe» TONBKO y 5 00Ib-
HbIX. Kak cienyeT u3 Tabnuusl, mpu cpeaneil u, ocooeHHo,
TSDKENOH (popMax CTOMAaTHUTa COCTOSIHHE MMMYHHOTO CTa-
Tyca MallHeHTOB J0CTOBEPHO «OTCTABAIO» OT HOPMAIbHO-
ro ypoBHs. 3acily’)kHBaeT BHUMAaHUSA (PakT CpaBHUTEIHHO
JTy4IOINX Pe3yabTaToB (TSKECTh OOJE3HW, KPUTEPUH BEI-
3I0pPOBIICHUS 1 UMMYyHHAas! aKkTHBHOCTH) CPEIH ITAlHCHTOB,
MOy YaBIINX JIA30JIEKC.

JUist TydIero BOCIPHUATHS 3THX JAHHBIX, MBI BOCIOJIB30Ba-
JTUCh UMMYHHOTPAMMaMH, B KOTOPBIX KOHTPOJBHAs HHGOP-
MaIys IpeICTaBIeHa B BUJE IIPABIIILHOTO O-yroJbHHKA. 3a-
IITPUXOBAHHBIN (HENPABUIBHEIN) MHOTOYTOIBHUAK OTPaskaeT
JUHAMUKY UMMYHOJIOTHYECKHX ITOKa3aTelel M3 pa3iIHuHBIX
rpymnn (HampuMep, pa3Has TSHKeCTh 3a00JIeBaHHS, Pe3yIbTaTh
JIeYCHHS, Pa3NUIHbIe Apyrue (HaKkTOpbl U eAUHHUILI H3Mepe-
HHUSA).
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Hymynocpamma cmamyca nayuenmos ¢ 2epnemuyecKum
CIMOMAmMumoMm nOCie e4eHust 308UPAKCOM U JIA30]leKCOM (cpas-
HeHue ¢ KOHmpoaem — TuHus 2)

Taxum 06pa3om, onpeieieHne COCTOSHHS Pa3HbIX 3BEHHEB
UMMYHUTETA Yy MAHUCHTOB C XPOHUYCCKUM PEHUIAUBUPYLIUM
repreTHYecKUM CTOMATHTOM HMEeT Ba)KHOE MPaKTHYECKOe
3Ha4Y€HHUE, MOCKOJIBbKY MO3BOJISIET MPOrHO3UPOBATH TEUCHHE
U MCXOJl BUPYCHOH (TeprieTHueckoil) MH(GEKINH pOTOBOM I0-
noctu. M3BECTHO, YTO CBOEBpPEMEHHasi M MaTOTeHETHYEeCKH
000CHOBaHHAsl TEPanusi MO3BOJISET JAOOUTHCS MPAKTHUECKH
MOJTHOM KOMIICHCAIluH HapyLUeHI/Il\/’I TOMECOCTATHYECCKHX MCEC-
xaHu3MoB [5,12,14]. Ilpu HepalMOHaIbHOM JIEYCHHM IIa-
OUEHTOB, IOKa3aTeJIM UMMYHOKOMIIECTEHTHOCTU OpraHu3Ma
JUIATEJIBHOC BpEMsI MOI'YT OCTaBaTbCsd W3MEHCHHBIMU, 4YTO
YBEIUYUBACT BEPOATHOCTH TOPIUIAHOI'O TECUCHUS 3a60neBa—
HHS ¥ BOBHHKHOBEHHS OCJIO)KHEHHH B pe3ynbTaTe aKTUBALIUU
JPyTUX TaToreHHbIx (aktopos. [TosTomy, Hapsay co crel-
UPUICCKUM JICUCHUEM (30BUPAKC MITH JIA30JICKC), PeIIaoliee
3HauYeHHUe MPUOOpeTaeT KOMIUIEKCHAs TePaIins, BKIIIOYaIOIIast
CpeICTBa, HalpaBlICHHbIE HAa BOCCTAHOBJICHHE HMMYHHOTO
romeocrasa (J1a30JIeKc).

KOHKpeTHO TroBOpsi O Jla30JieKCe, BIIEPBBIC HCIIOIb30BAH-
HOM IIpH TEPNETUYCCKOM CTOMATUTE B KAYE€CTBE aJlbIOBAHT-
HOTO CPEJCTBA, MOJKHO CYAMThb O JBOMHOM JEHCTBUU INpena-
para: OH CYIIECTBEHHO MOBBIIIAET (P (PEKTHBHOCTH MPSIMOTO
NIPOTUBOBUPYCHOTO JIEYEHHUA, a C UMMYHOJOTHYECKUX TTO3U-
M — CIOCOOCTBYET MMMYHOpeabuiIuTaunu 6osbHbIX. Takoe
MHEHHE OCHOBBIBACTCS Ha (PaKTe YSTKOH KOPPEISILIUU MEKIY
KIMHHUYECKHUM COCTOSHHEM 6OJ'II)H]>IX, HaKOIIJICHUEM BUPY-
Ca B KpOBU U }ll/IHaMl/IKOf/’I UMMYHOJIOTUYECKUX rnokasareJjei
[3,6,17]. Ocobenno 3hHeKTHBHO Mpenapat MposSBISICT CBOU
MMMYHOMOJY/IMPYIOLIME CBOWCTBA NPH JErkoi ¢opme 3a-
OosieBaHus, KOTJa MOYTH BCE MapaMeTphl MPHUOIMIKAIOTCS K
KOHTPOJILHOMY YPOBHIO (OCOOEHHO IPH YCIELIHBIX Pe3yib-
Tarax JedeHus OOJMbHBIX). JI0CTATOUYHO HAMACIKHBIM SABISCTCS
JIeHCTBHUE J1a30JIeKca K cpeiHel GpopMe cToMaTuTa.

Takum 00pa3zom, MPOBEACHHOE HCCIEIO0BAHHE YOSIUTEIBHO
I0Ka3aJI0, YTO JIA30JIEKC MOXKET C YCIIEXOM HCIOJIb30BaThCs JUTs
n30uparenbHON HEeWTpalu3alul HUMMYHOCYIIPECCHBHOTO BO3-
JieiicTBUs BUpYyca repreca. Paccyxas o pa3nmuyHBIX MEXaHU3-
Max yKa3zaHHBIX CIIOCOOHOCTeH mpemnapara, Haubonee npremiie-
MBIMH MIPEJICTABIISIOTCS CIISAYIOIIHE: [IPU I'epIiece B OpraHu3Me
(bopmupyeTcst TOPMOHAIIBHBIN rcOataHe, pa3BUBaeTCs 00MIast
U KJICTOYHAs I'MIIOKCHUs, NECTPYKTUBHBLIC MPOLECCCHI NPUBOAAT
K MHTOKCHKAIWU. Bce 3TH SIBICHUS MPOTEKAIOT JIHOO Ha (oHE
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YK€ CYyILECTBYIOLIEH MMMYHOIATOJIOTUH, JUOO BEAyT K HeW,
T.e. IPHU Teprece, KAk MUHUMYM HPUCYTCTBYIOT BCE YETHIpPE
yKa3aHHBIX (paKTOpa — rOPMOHAJIBHBIN AHUCOANAHC, THIIOKCHUS,
MHTOKCUKAIUS, UMMYHOIIATOJIOTHsI, CO B3aHMO-YCUIHBAIOILUM
sddexramu. Otu dPQEKTh, HA HALI B3MSLA, PEaTU3yIOTCs 3a
cueT (PU3MOJOTUYCCKA AaKTHBHBIX BEIICCTB, COACPIKAIINXCS B
akcrpakTe (aHTHOMOTHK FOTIOH 1 (hI1aBOHOMIBI; MEKPO3JIEMEH-
ToI; KOMIUIeKC BuTamMuHoB C, E, PP), kotopsie cmocoOCTByOT
YCUIICHHIO (YyHKIOHAIBHOH aKTMBHOCTH MMMYHOKOMIICTEHT-
HBIX KJIETOK [9].

HcnpiTaHHBIAH HAMHM pacTUTENBHBIA dKcTpakT HOrioH, mms
MPOU3BOJICTBA IIperapara Jia30JIeKC MOYKHO OTHECTH K aKTHB-
HBIM HaTypaJbHBIM CPEICTBAaM, KOTOPbIE MOXHO HCIIOJIb30BaTh
JUISL IPOGHIIAKTHKA ¥ JICYCHHS] BHPYCHBIX M OaKTepUasbHBIX
WH(EKINH, THONHO-BOCTIAIUTEIBLHBIX 3a00JICBAHUHN, a TaKKe
JPYTUX MATOJIOTMYECKUX COCTOSHHM, TPEOYIOMNX YITydIIeHHs
OOMCHHBIX H aJalTallHOHHBIX MporieccoB. Takum 0Opasom,
IIPOBEJICHHbIC KIMHUKO-IA00paTOpPHbIE U HMMYHOJIOTHUECKUE
UCCJICOBAHUS MTO3BOJISIIOT PEKOMEH/I0BATh J1a30JIEKC K AKTHBHO-
MY HCIOJIB30BaHHUIO VIS TATOT€HETHYECKOTO JICUCHUST OOIBbHBIX
XPOHUYECKUM PELUAUBHPYLIMM IepPIEeTHIECKUM CTOMAaTUTOM.
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SUMMARY

STUDY OF ANTIVIRAL AND IMMUNECORRECTIVE
EFFECTS OF LAZOLEX IN PATIENTS WITH RECUR-
RENT HERPETIC STOMATITIS

Gogotishvili M., Abashidze N., Korsantia B.

Thilisi State Medical University, Department of periodontal and
oral mucosa diseases; Georgian-German Implantation Center
Hbi-DentImplant; Dental Clinic Davident, V.Bakhutashvili In-
stitute of Medical Biotechnology, Thilisi; Batumi Shota Rustave-
li State University, Georgia

At present, our country continues intensive research to find
and introduce into practice new natural medicinal preparations
made from ecologically clean endemic plants of Georgia. An
example of such studies in the Iveria-Pharma company is the
domestic drug Lazolex (extract of the pericarpium of an unripe
walnut), which has passed the necessary preclinical tests and be-
gan to be used in the clinic as an antiherpetic agent. On healthy
volunteers, we found positive immunotropic effects of Lazolex.
Therefore, we considered it necessary to study the antiviral ef-
fect of the drug and its immunomodulatory properties in a clini-
cal setting, specifically in chronic herpetic stomatitis.

First of all, it was shown that the state of the patients” immune
system was in a clear correlation with the severity of the herpes
process, i.e. the most severe immunosuppression was recorded
in patients with severe stomatitis. The double effect of the drug
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is to significantly increase the results of antiviral treatment and
immunorehabilitation of patients.

As a result of a parallel study of Zovirax and Lazolex, a high
clinical activity of both drugs was recorded. However, the pres-
ence of pronounced immuno-corrective properties in Lazolex
manifested itself in an improvement in the quality of patient
treatment: active tissue regeneration and a significant decrease
in the timing of exacerbation of local herpetic lesions, an in-
crease in the duration of remission. Conducted clinical, labora-
tory and immunological studies allow us to recommend Lazolex
for active use in dental practice for viral diseases.

Keywords: herpetic stomatitis, zovirax, lazolex, antiviral and
immunocorrective effect.

PE3IOME

N3YYEHUE NPOTUBOBUPYCHOI'O U HMMYHO-
KOPPUTHPYIOIIETO JENACTBHUSI JIA3OJEKCA VY
MNAHUEHTOB C PEHMAUBUPYIOIIUM I'EPIIETUYE-
CKUM CTOMATUTOM

TororumBuau M.T., Adammaze H.O., Kopcantusa b.M.

Tounucckuii eocyoapcmeennblii. MeOUYUHCKUL YHUGePCUmen,
Ooenapmamenm 3a601e6aHUll NAPOOOHMA U CAUZUCIOU POMO-
6oil norocmu,; 1 py3suncKo-eepMancKuil yYenmp UMIIAHMAyuu
Hbi-Dentlmplant; Cmomamonoeuueckas xaunuxka Davident;
Hucmumym meouyuncxoti buomexnonozuu um. B.M. Baxymaui-
sunu; bamymckuii 2ocyoapcemeennwiil ynueepcumem um. Llloma
Pycmasenu, I'pysus

B HacTosiiiiee BpeMsi B Hallleil CTpaHE MPOIOIKAIOTCS HH-
TCHCHUBHBIC HCCIICIOBAHUSI MO W3BICKAHUIO W BHEAPCHUIO B
MPaKTUKY HOBBIX HATYPaJbHBIX JICYCOHBIX IMPEHAparoB, MPHU-
FOTOBJICHHBIX U3 3KOJOTMYCCKH YUCTHIX SHACMHUUCCKUX pacTe-
Huit [py3uu. [Ipumepom nonoOHBIX UCCIeI0BaHUN B KOMITAHUU
Neepus-dapma sBisieTcs: OTEUSCTBEHHbBIN JIEKAPCTBEHHBIN Tpe-
napart Jlazosnekc (IKCTpaKT HepuKapiuyMa He3pesioro rperkoro
opexa), KOTOPBIiA MPOIIeT HeOOXOMUMBIC JOKINHIUUYCCKUE HCIThI-
TaHWs U MPUMECHSTCS B KIIMHUKE B KAUCCTBE MPOTHBOTCPIICTH-
YEeCKOro CpeCTBa.

Ha 310poBbIX 700poBobLIAX HAMHU OBLIM OOHAPYXKEHBI HO-
JIOKUTENIbHBIE UMMYyHOTpOIHbIe 3G dekTsl Jlazonekca. Llenbro
WCCIICIOBAHMS SIBUJIOCh HM3YYUTh MPOTHBOBUPYCHBIH 3(PeKT
npernapara U ero MMMYHOMOJYJIHPYIOIINE CBOHCTBA B KIMHHU-
YECKHUX YCIOBHUSIX, KOHKPETHO — TIPH XPOHHUYCCKOM TepreTuye-
CKOM CTOMaTHUTE.

[TokazaHo, YTO COCTOSIHUE WMMYHHOW CHCTEMbI MAIlMCHTOB
HAXOJIMJIOCh B YETKON KOPPEISIHUU C TSHKECTBIO TePIeTHYECKO-
ro mporecca, T.e. HauboJyiee CHIbHAasE UMMYHOJETIpeccHs Oblia
3aUKcUpoBaHa y OOJIBHBIX C TSDKEJIOH (opMmoil cromarura.
JIBoitHOe zelicTBUE mpenapaTa 3aKk/I4YacTcsl B CyLECTBEHHOM
MOBBIIICHUU PE3YJIBTATOB IPOTUBOBUPYCHOTO JICUCHUS U UMMY-
HOPEAOMITUTAIIUH OOJIbHBIX.

B pesynbrare napauienbHOro M3y4deHUs 30BHpaKca U J1a30-
JieKca, 3ahUKCUpPOBaHa BRICOKAS KIIMHUYCCKAsh aKTUBHOCTH 000~
ux npenaparoB. Hannuue y nma3onekca BBIPAXKECHHBIX UMMYHO-
KOPPUTHPYIOIIUX CBOWUCTB, MPOSBUIIOCH B YIYUIIICHUN Ka4eCTBA
JICYCHUS MAIIMCHTOB: aKTUBHAS PEreHepallus TKaHeH, T0CTOBEep-
HOC CHHXKCHHE CPOKOB OOOCTPCHHSI MECTHBIX T€PIICTHYCCKHX
MOPaXCHUI U YBEINYCHHUE MPOJOJIKUTEIILHOCTH PEMUCCHH.

[IpoBencHHbIE KIMHUKO-Ta00pPATOPHBIC M HMMMYHOJIOTHYC-
CKUE MCCIICZIOBAHUS IT03BOJISIIOT PEKOMEHI0BATh JIA30JIeKC K aK-
TUBHOMY HCIIOJIb30BAHUIO B CTOMATOJIOIMYCCKON MPAKTHKE TIPH
BUPYCHBIX 3a00JICBAaHUSX.

77



G9boydy

@b gdbol obGogodmylymo ©s 039bmds3m@opgdg-
@0 dmJdgogdol IgbFogms 3530963 gdT0 JOmboggaro
dmédgoogyg 39M3gLygao LEMIsGodom

d.2mam3 073000, 6.565T0dg, 3.300L56F 0

0 llyg-0l 3oMmmEmb@ols s 3oMmol weyl mwm®{mgsbol
0553509050 ©g35MEA>IgbH0; JgMnge-g9@dsbyao 0d-
3ansbBoool 396@®o Hbi-DentImplant-o; LEmds@merm-
3099M0 genobogs Davident-o; o0 lligg-0ls gen.doby@odgogmols
Lob.  LodgooEobm  dom@gdbmamaools  0bLE0GYE0;
0dognobo;  Jmms  Gglbomsggamol  dsmygdol  Lobgend-
Fogm 9boggdlodgdol Loyboggdbodgdm gerobogs BSU
DENT-o0, bsJommnggenm

Lbopegolbme  hggbl  JggysbsTo  gmdganmgds  0b@gb-
Log@o 33093900  g3memyog@se  bygms  gbwgdydo
339600 9900Lg0b odbowgdgao sbogno bo@ydomydo
Lodgg@bogm  3Mg3sMo@gool dmdogdols s ©obgdy-
3oL ggoboo. 3md3sbos “039M0o-8oM3sT0” 03309396
Lododgem  30935Mo@d “@sbmegdl” (bgomo  gogaols
396035030930l 9 JLH®>JH0), MMIgards 9339 do05MS
30bogadrgmo 3gegggde ©o wofygdgmos garobogodo
dobo, MmmAE 5bG0dg@3glygmo  Lodgemgdol, godm-
49690s.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

N obdOmgen  Jnbogolggdby  BoBodgdyemds  (3pg0-
ds obggbs @obmagJlol wowgdomo 0dPbm@@™IYao
999J60, 5Jgsb 20dmdwobsmy, 33eggol dobobl {om-
dmoygbl  3Mmg3s@s@ols  ob@ogodylygaro  dmgogool
999JGoL s dolo 0dgbmdmeygmomgdso mgoligdgdol
Ygb{ogas garobogol 30009530, 3gMdm, JOmbogyaro
dod 00039 3903gLgao LEmMIsBoBol p@™b.
>@dmbbes, ™I 353096@0L 0d9bydo LobRgds wsgog-
Jodgogmo oym 3g@3gLymo 3GmEgbol  Loddodgbmasb,
by — 9udm deogdo 0dgbmbygdmgbos godbodgdm-
©> oM gogmo  (3dodg) Rm@dol 3530960 dmsb.
30935M53d>  aodmoganobs dobo  m@dogo  dmdggools
999JB9Omds  35:3096( 900, Amam@E sbGogodmglyano
0ngolgdom, sbggg 0d9bmB@OM3gemdom. bmgodsJlobs
©o @oboagJlol 3s@smamgdo g3aggadel Jgegyswe
©sg0Jlodes mM0gg 3Mg3sdo@ol dowomo sfBogmds.
093335, 3odmgaobes, M3 @sbmegdlols s@bodbyano
0golgdgdo  guOm  IgRoe  oxdxmdglgdl  353096@0L
339Mbsgrmdol ba@olbl: seyommddoge  Jlmgogols
>JBog®o Hg3969M5(309, osgoEgdols gsdfgoggdols 3gdo-
mEol Jgd009ds, @gdolool gobsby@danoggde.
boBodgogmo  3an0bo g@-gsdm@s@ogmo  33a0 93900l
bog3ydggen by Mg3mdgbgdgeos  @osbmegdlol, @m-
3MO3  9bGogodglgmo s 039bmdsdmye 9@ gdgano
3M935G53 0l sJHogdo godmygbgds LEHMIsGmEmyon®
3M5JB0go>do.

EXPERIENCE OF CLINICAL APPLICATION OF SURFACE ELECTROMYOGRAPHY
AND LIGHT-CURING HYDROSTATIC SPLINT EASY BITE® IN ORTHODONTIC TREATMENT

Lyubchenko A., Tkachenko Yu.

Kharkov Medical Academy of Postgraduate Education, Ukraine

Degenerative diseases of the temporomandibular joint (DD
TMJ) are the most common concomitant diseases of the dento-
facial anomalies (DFA) [6, 10].

In recent decades, there has been a persistent upward trend of
DD TMJ [1,2]. This pathology complicates orthodontic treat-
ment of not only adult patients, but also children and adolescents
[4,9]. The leading direction of pathogenetic therapy of DFA in
patients with DD TMJ is not so much the normalization of the
shape of the dentition as the determination and fixation of the
therapeutic position of the lower jaw (TP LJ) with the obligatory
correction of the tone of the masticatory muscles, restoration of
their balance with the subsequent reconstruction of the occlusal
plane with orthodontic and orthopedic ways [5].

At present, there are many ways to determine and register the
central ratio of the jaws and TP LJ [7,8]. To this end, surface
electromyography (s EMG) is actively used to analyze occlusal
contacts and muscle balance [3].

The aim of this study is to increase the effectiveness of the
treatment of dento-alveolar anomalies in patients suffering from
degenerative diseases of the temporomandibular joint by im-
proving the algorithm for determining the therapeutic position
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of the lower jaw under the control of surface electromyography
using light-curing hydrostatic splint Easy Bite®.

Easy bite® is an elastic shell in the form of a bite fork filled
with liquid light-curing polymer that controls its height (Fig. 1).

If Easy bite® is used for the analysis of dental contacts and
muscle balance in combination with surface electromyogra-
phy, the clinical protocol presents the following algorithm: 1.
Complete examination using clinical and additional methods.
2. Obtaining two complete two-layer anatomical impressions
from the upper and lower dental arches with C - silicone im-
pression mass and the manufacturing of two pairs of gypsum
combined models. 3. Fixation of wireless electrodes in the
region of both temporal and both masticatory muscles (Fig.
2). 4. Determination of the initial muscle balance by surface
electromyography using a BTS TMJOINT or Teethan™ ap-
paratus from BTS Bioengineering (Italy): a cotton roll bite
test and maximum closure in the habitual occlusion (clench).
5. Analysis of baseline muscle balance using the Dental Con-
tact Analyzer software package.

To analyze the mutual influence of 4 chewing muscles on oc-
clusal contacts, six main indices are used (Fig. 3):



GEORGIAN MEDICAL NEWS
No 10 (307) 2020

Fig. 1. Easy bite® device kit for muscle relaxation (MR) of the
masticatory muscles and registration of central ratio (CR): 1)
a syringe with a fluid light-curing material - 4 syringes of 5 g
each in a set, filling (2) an elastic shell - 12 pieces in a set, 3)
a cannula for a syringe - 12 pieces in a set and (4) caps for the
shell - 12 pieces, 5) clamp

Fig. 2. Fixation of the electrodes on the anterior bundles of
the temporal and proper chewing muscles for recording their
biological activity: 1) diagram; 2) in patient

Fig. 3. Schematic designation of the indices used in the analysis of muscle balance program Dental Contact Analyzer:
1) POC TA u POC MM; 2) BAR; 3) TORS; 4) ASSIM; 5) IMPACT. Sh.

POC Index: Percentage Overlay - Comparison of the activity
of the temporal POC TA (temporalis anterior) and the proper
chewing muscles of the POC MM (musculus masseter) in the
corresponding pair. The index indicates the dominance of activ-
ity of the right (R) or left (L) temporal or proper masticatory
muscles, respectively.

So in Figure 4, with normative POC TA values from 85 to
100%, the index is 62.67 with a predominance of temporal mus-
cle activity on the right side. And POC MM with the same regu-
latory values of 81.54 with a predominance of the same right
side, which corresponds to the predominance of the right chew-
ing muscle proper.

BAR index: Location of the occlusal mass inertial center is
an index that assesses the prevalence of temporal muscle activ-
ity over the masticatory (A) - anterial displacement of the mass
inertial center during the temporal type of chewing or chewing
over the temporal (P) - posterior displacement of the mass - in-
ertial center. So in Figure 4, at standard values, the index value
is from 90 to 100% and the patient’s BAR index is 54, that is, it
reflects a significant posterior displacement, i.e., a pronounced
masseteric type of chewing.
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TORS index: lower jaw torque is an index giving a quantita-
tive characteristic of the lateral and anterior - posterior displace-
ment of the lower jaw from the moment of first contact to the
moment of maximum intercuspension. In patient D., twisting of
the lower jaw to the left is noticeable.

ASSIM index: lower jaw torque is an index that quantifies
the neuromuscular balance between the temporal and proper
chewing muscles of the left and right sides in relation to the
horizontal plane. A positive value of 15.31 with normative
from -10 to + 10 confirms the sharp predominance of ac-
tivity of the muscles of the right side (right temporal 16%
and chewing 42% against 11% of the left temporal and 31%
chewing).

IMPACT Index: generated energy is an index that measures
the work performed by muscles, expressed graphically as the
area of a curve that reflects the development of muscle elec-
trical activity over time.The greater the number of occlusal
contacts and the larger their area, the better muscle activity
will be. Values exceeding the norm are associated with the
type of jaw growth of the patient, the presence of parafunc-
tions, gritting of teeth, bruxism.
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Values lower than normal may indicate acute proprioceptive
or nociceptive inhibition (presence of pain in TMJ, aggravation
of periodontitis, contact of teeth with mucous membranes).

As can be seen from Figure 4, in patient D., as a result of hori-
zontal jaw growth, a deep traumatic bite was developed, com-
plicated by anomalies of class 2, subclass 2 according to Engle.
Such contact with the mucosa of the palate and the mucosa of
the transitional fold due to sharp pain makes it impossible to
close the teeth. Therefore, at a rate of 85 to 100%, the IMPACT
index is only 26.47% (Fig. 4).

INDICES TRIAL NORMAL DATA

POCTA 62.67% R 832(%)<100

POC MM 81.54% R 833(%)s100
BAR 54.00% P 905(3%)$100
TORS 84.98% L 905(%)5100
nP 26.47% 855(%)s115
ASIM 15.31% ~105(%)510

Fig. 4. Schematic representation of the visualization of the anal-
ysis report of patient D. and the type of occlusion (frontal, right,
left), view of the upper and lower dental arch (explanation in
the text)

6. Filling the hydrostatic splint with a light-curing polymer.
Correction of the height of the splint according to the subjective
sensations of the patient (either removing the clamp and releas-
ing excess material through the tip of the shell, or pumping an
additional portion of the polymer from the syringe through the
cannula). 7. Biting the splint for 15 minutes. 8. Pre-polymeriza-
tion of the splint in the oral cavity. The final polymerization of
the splint outside the oral cavity (Fig. 5). 9. Determination of
muscle balance when compressing teeth on a solid splint. 10.
Correction of the splint (Fig. 6, 2).

Fig. 5. Steps of sequential polymerization of the Easy bite® hy-
drostatic splint filled with a light curing composite during regis-
tration of the therapeutic position of the lower jaw of patient C

The final definition of muscle balance. 11. Registration of the
therapeutic position of the lower jaw with a balanced muscle
condition A - silicone material (Fig. 6.3). 12. Determining the
location of the upper jaw in the skull using the facial arch and
the bite fork. 13. Plaster casting of models into the articulator
according to the registered therapeutic position.
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Fig. 6. The final stages of determining and registering the
therapeutic position of the lower jaw using the light-curing hy-
drostatic Easy bite® splint under the control of EMG: 1) type of
polymerized splint, 2) correction of the splint, 3) splint with bite
registration (4 - silicone)

Fig. 7. Photometry in the direct and lateral projections of pa-
tient R., 12 years old

As an illustration, we provide an extract from the outpa-
tient card of patient R., 12 years old, with complaints of in-
correct tooth position and aesthetic disorders. The external
examination: the physique is proportional, the constitutional
type is asthenic, the Staffel posture is round-concave back,
the scoliotic posture, the shape of the head is dolichocephal-
ic. Hypermobility of the knee and elbow joints, interphalan-
geal joints of the fingers. Extraoral examination in full face:
the forehead is beveled, the face is asymmetrical, elongated,
disproportionate, the middle third of the face is visually re-
duced, the lower one is enlarged, the zygomatic region is not
expressed, the chin is shifted to the right, the eyes are deep-
set, the skin around the eyes is dark, the nasolabial folds are
smoothed, asymmetrical, the lips come together with tension,
the red border of the lips is dry, chapped, the corners of the
mouth are asymmetrical.

Extraoral examination in profile: convex type of profile, in-
creased angle between the cheek line and the back of the nose,
the positive position of the lips to the aesthetic line of Ricketts,
the chin is sloping posteriorly. The angle of the lower jaw is
deployed. Opening the mouth with deviation of the lower jaw.

Intraoral examination: the vestibule of the oral cavity is shal-
low, 4 mm.
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Fig. 8. View of the oral cavity of the patient R., 12 years old

The gingiva is pale, the interdental papillae are triangular in
shape, their height is sharply reduced, the tips are rounded. The
recession of the gingiva is determined in the area of the teeth
43,42, 41, 31, 32, 33. The frenulum of the upper and lower lips
have the correct shape, size, the correct place of attachment and
coincide with the middle line of the face.

There is an abundant amount of dental deposits on oral and
vestibular surface of all teeth and pigmented plaque on teeth 23,
26, 36, 35.

Lateral teeth of the upper and lower jaw have an oral position,
teeth 13, 11, 21 and 23 have a vestibular position.

15
16 55 14 13 12 11 | 21 22 23 24 65 26
46 45 44 43 42 41 | 31 32 33 34 35 36 37

The upper dental arch is V - shaped, narrowed and elongated.

The lower dental arch is trapezoidal, narrowed and shortened.

Dento-alveolar shortening in the frontal area of the upper
dentition, dento-alveolar elongation in the lateral areas of both
dentitions.

The medial-buccal tubercle of the first permanent molar of the
upper jaw on both sides is in contact with the same hillock of the
same antagonist.

In the transversal plane, the buccal tubercles of the upper pos-
terior teeth contact end-to-end with the buccal tubercles of the
lower posterior teeth.

The tearing tubercle of the canine of the upper jaw is pro-
jected on both sides onto the tearing tubercle of the canine of
the lower jaw.

The cutting edges of the upper incisors are projected at the level
of the cutting edges of the lower incisors. The middle line of the
lower dentition is shifted to the right by 1 mm. Overjet is 8 mm.

The tongue tie has the correct form and size. The tongue is
lowered to the bottom of the oral cavity, the tone of the tongue
is reduced. The mucous membrane of the oral cavity is normal
in color, moist, without pathological changes. The pharynx is
clear, tonsils do not protrude due to palatine arches, the mucous
membrane of the posterior pharyngeal wall is normal, the palate
is normal. The palate is high.
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Fig. 9. Visualization of the results of additional methods of
examination of patient R., 12 years old: 1) lateral cephalometry,
2) control diagnostic models analysis, 3) analysis of CBCT of
the bones of the skull

The Quigley i Hein Oral Hygiene Index is unsatisfactory —
2.9. PMA in the modification of Parma is 39%.

Conducting of functional tests: the Ashler - Bitner test is posi-
tive-negative (morphological changes in both jaws); a colloquial
test: anterior interdental sigmatism, non-closure of the lips when
counting, a symptom of a thimble.

Palpation of the masticatory muscles: soreness in the atlanto-
occipital joint on the right, both temporal muscles (mainly on
the right), sharp pain in the lateral and medial pterygoid muscles
(mainly on the left), chin-hyoid and mylohyoid muscles.

A manual functional study of the TMJ: a slight restriction of
mouth opening to 43 mm, a click in both joints when opening by
30 mm, pain on palpation of the anteroposterior synovial space
in the right TMJ and lateral pole of the mandible head in statics
and dynamics, pain on palpation both lateral ligaments and sore-
ness retrodiscal tissue of the right TMJ during the test - provoca-
tion with load.

Examination plan: 1. referral to a pediatric surgeon dentist to
remove 55 and 65 teeth; 2. consultation of a cardiorematolo-
gist regarding confirmation of undifferentiated connective tissue
dysplasia.

Consultation of a periodontist regarding the thin phenotype of
periodontal tissues, the small vestibule of the oral cavity and re-
cessions of the lower anterior teeth. Consultation of a kinesiolo-
gist regarding impaired posture, forced front position of the head
and cranio-cervical dysfunction. Consultation of an ENT doctor
regarding abstructive sleep apnea, oral breathing and glossoptosis.
Consultation of a speech therapist for myofunctional correction of
infantile swallowing, oral breathing, temporal chewing, impaired
pronunciation of sounds; 3. anthropometric study of diagnostic
models; CBCT and cephalometry in the lateral projection; analysis
of photographs of the face in direct and lateral projection.
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During the analysis of TRG (Fig. 9, 1) in the lateral projection,
it was found: micrognathia of the lower jaw (- 7 mm), reduction
of branches 1/ j (- 5 mm), macrognathia of the upper jaw (+ 3
mm), retroposition of the upper jaw (LF = 82°), retroclination of
the occlusal plane, £ Pn-OSP = 75°, retroclination of the lower
jaw £ Pn-MP = 54°, protrusion of the dentoalveolar complex,
Zii=103°, vestibular inclination of the upper incisors £i =58 °,
vestibular inclination of the lower incisor /1= 78°, the vestibu-
lar inclination of the lower incisor to the dentoalveolar complex
1- APg =7, the vertical type of growth (5 qualitative and 8 of
13 quantitative signs), the distal position of the chin to the upper
jaw £ MM = 76°, the skin chin is sloping posteriorly ZT = 21°,
the positive position of the upper lip to the Ricketts aesthetic
line (+1), the positive position of the lower lip to the Ricketts
aesthetic line (+5 ), smoothed cervical lordosis axis angle = 17°.

When analyzing the control diagnostic models (Fig. 9, 2) us-
ing the Pont method, in the Linder-Hart modification, narrowing
of the upper dental arch (- 5.35 mm) and lower dental arch (-
4.34) was established in the area of the first premolars, narrow-
ing of the upper (- 5.12) and the lower (- 2.7) dental arch in the
area of the first permanent molars; using the Korghouse method
in the sagittal plane, it was found: lengthening of the anterior
portion of the upper dental arch (+ 2.18 mm) and shortening of
the inferior dental arch in the anterior portion (- 0.5 mm); using
the Nance method, it was established: the general lengthening of
the upper dental arch (+ 5.68) and the shortening of the lower
dental arch (- 1.5 mm).

When analyzing the data of cone-beam computed tomography
(Fig. 9, 3), a description of the radiologist has been obtained:
the left TMJ. The head of the articular process of the left branch
of the lower jaw is somewhat flattened. Adjacent locking plates
in the anterior-medial section of the joint space are fuzzy. The
structure of a locking plate of the articular head In the central
part is broken. In habitual occlusion, the articular head is located
not deep in the articular fossa, displaced anteriorly and medially.

The width of the joint space of the left TMJ in the anterior part
is 0.9 mm, in the posterior part is 2.1 mm, in the central part is
1.2 mm, in the medial part is 0.8 mm, in the lateral part is 2.5
mm. The articular tubercle is smoothed and has heterogeneous
structure.

The right TMJ. The head is deformed, its upper medial quad-
rant is fragmented. In the subchondral part of the head, at this
level, a section of aseptic necrosis is determined with dimen-
sions up to 2.4 x 2.0 mm. The connecting plate of the articular
cavity is deformed and sclerosed, the subchondral part is un-
evenly sclerotic. In habitual occlusion, the articular head is lo-
cated shallowly in the articular fossa, displaced posteriorly and
medially.

The width of the joint space is uneven and amounts to 4.0 mm
in the anterior section, 2.6 mm in the central section, 2.0 mm in
the posterior section, 1.3 mm in the medial section, and 3.4 mm
in the lateral section. In the posterior-medial section, the joint
space is not differentiated. The articular tubercle is smoothed,
unevenly sclerotic.

Conclusion: CT signs of aseptic necrosis and fragmentation of
the articular head of the right TMJ, arthritis-arthrosis of the left
TMJ against the background of dysplasia of both TMJ.

Orthodontic diagnosis: underlying disease: skeletal class 2,
vertical type of jaw growth, skeletal reduction of the branch of
the lower jaw on the right by 10 mm, anomaly of the 2nd class,
Ist subclass according to Engle of moderate severity, compli-
cated by an anterior open bite of mild severity, complicated by
a double-sided buccal crossbite with a shift of the lower jaw
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to the right, of a slight degree, narrowing and lengthening of
the upper dental arch, narrowing and shortening of the lower
dental arch, dentoalveolar elongation in the lateral areas, dento-
alveolar shortening in the front portion of the upper dental arch,
thin biotype periodontal tissue, small vestibule of the oral cavity,
chewing unbalanced temporal type, infantile swallowing, mouth
breathing, front interdental lisping, glossoptozis.

Concomitant diseases: a round-concave back according to
Staffel, scoliotic posture, undifferentiated connective tissue dys-
plasia, aseptic necrosis and fragmentation of the joint head of
the right TMJ, arthritis of the left TMJ against the background
of both TMJ dysplasia.

At the first stage of orthodontic treatment, the patient was
scheduled for occlusal shinotherapy. For this, the initial occlusal
contacts and the state of muscle balance were analyzed (Fig. 10)
using the BTS TMJoint apparatus (Bioengeeniring, Italy).

a2% 25%
R Ob TR L
20% MM 13%
INDICES TRIAL NORMAL DATA

POCTA 73.46% R 83<(%)<100
POC MM 76.15% R 83<(%)<100
BAR 67.93% A 90<(%)<100
TORS 86.61% R 90<(%)<100
IMP 74.76% 85<(%)<115
ASIM 23.81% -10s(%)s10

Fig. 10. Visualization of the results of the initial analysis of
occlusal contacts and muscle balance of the patient R., 12 years
old (explanation in the text)

As can be seen from the figure, the formation of such a com-
pression in the right temporomandibular joint is due to the ex-
cessively pronounced hypertonicity of the right temporal muscle
(42%) compared with the activity of the left temporal muscle
25%. POC TA 73.46% emphasizes the dominance of the tem-
poral muscle of the right side. The chewing muscles are in a
hypotonic state of 20% of the right and 13% of the left muscle,
respectively.

POC MM 76.15% characterizes the dominance of the right
among the masticatory muscles. The BAR index of 67.93% (A)
confirms a significant displacement of the mass inertial center
anterially, that is, a lack of occlusal support (dental contacts) in
the frontal region. This explains the pronounced temporal type
of chewing of the patient.

The TORS 86.61% index indicates twisting of the lower jaw
from the moment of initial contact to maximum intercuspidation
(central occlusion) to the right. The 74.76% IMP index empha-
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sizes a general decrease in muscle activity, and ASIM - a sharp
dominance of muscle activity on the right side.

Thus, to normalize muscle balance, it is necessary to add the
height of the contacts to the area of the dentition, the closure of
which is carried out by muscles with less activity.

After 15 minutes of using a light-curing hydrostatic splint
with a height comfortable for the patient, it was polymerized.
The output analysis of muscle balance and occlusal contacts was
repeated with a solid splint (Fig. 11).

nocne HOPMA
8445% N #3%(3%)<100
Ijl“—%— 7967% N 835(%)5100
92.06% N 90s(%)5100

90.91% 90=(%) 5100

92.95%

[ —
~——— 15.23%

Fig. 11. Visualization of the results of the output analysis of
occlusal contacts and muscle balance of the patient R., 12 years
old (explanation in the text)

854(%)$115
-10s(%)s10

As can be seen from Figure 11, the use of a hydrostatic splint
allowed balancing occlusal contacts and muscle activity. So the
overall index of harmony of occlusion was 85% (Fig. 11, 4). In
the upper part of the figure, a diagram of the normal arrange-
ment of the mass-inertial centers (Fig. 11, 3), marked with green
rectangles, is projected onto the dental arch. The blue target,
“target,” is the projection of the balance of the anterior temporal
muscles (Fig. 11, 2).

It should be noted that the balance point of these muscles is
not only as close as possible to the “ideal position”, but, unlike
the initial state, does not have a twisting vector and is repre-
sented by a point.

Compared with the initial analysis, the right anterior temporal
muscle is active by 28% instead of 42%, and the left has in-
creased its activity to 28% instead of the original 25, (Fig. 11, 5).

It must be recalled that with physiological occlusion and
preserved muscle balance, all four muscles participating in the
study should be 25% active, and their activity diagram projected
onto a schematic face should resemble a BMW car brand sign -
proportional quarters.

Similarly, the balance of the masticatory muscles of the right
and left sides was restored (Fig. 11, 1) - a red target with a point
(without twisting). In the initial analysis, the right proper chew-
ing muscle was active at 20% and the left at 13%. After correc-
tion of the occlusal contacts by the hardened splint, the muscle
activity was normalized to 22% on both sides (Fig. 11, 6).
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However, out of all 6 analyzed indices marked in black (that
is, corresponding to the norm), there are two indices highlighted
in red. These are BAR (Fig. 11, 7) and ASIM (Fig. 11, 8).

In the output analysis of occlusion, BAR is almost 80%, that
is, 3% is not enough to normal. This deviation can be neglected,
especially since a long-term orthodontic treatment is planned
and at the final stages it will be performed remodeling of the
occlusal plane, including using micro prosthetics.

The ASIM index confirms the remaining dominance of mus-
cle activity on the right side, however, for the decompression of
the right head of the lower jaw at the stage of initiating occlusal
splint therapy, this condition may be acceptable.

After the correction of the occlusal splint by the method of frac-
tional disocclusion, the occlusal contacts of the right and left sides
were normalized. Five months later, a second CBCT examination
of both jaws and temporomandibular joints was performed.

The following conclusion was obtained by the radiologist: the
right TMJ. The shape of the head of the articular process of the
right branch of the lower jaw is round, the neck is somewhat
shortened. The connecting plate of the head in the anterior part
of the joint space is fuzzy. The subchondral departments of the
articular head and articular cavity are not changed. In habitual
occlusion, the articular head is not located deep in the articular
fossa. The joint gap of the right TMJ is uneven. The width of the
joint space in the medial section is 1.3 mm, in the central sec-
tion is 1.2 mm, in the anterior section is 1.2 mm, in the posterior
section is 2.4 mm, in the lateral section is 1.6 mm. The articular
tubercle is flattened, its posterior slope is oblique, and the corti-
cal plate is fuzzy in the apex region.

The left TMJ. The central section of the head of the articular
process of the left branch of the lower jaw is somewhat flattened.
The connecting plate of the anterolateral part of the articular sur-
face of the head for up to 3 x 6 mm is fuzzy. The connecting
plate of the articular cavity is without features. The subchon-
dral departments of the articular head and articular cavity are
not changed. In habitual occlusion, the articular head is usually
located in the articular fossa. The joint gap of the left TMJ is un-
evenly narrowed in the medial and anterior sections. The width
of the joint space in the medial section is 1.3 mm, in the central
section 2.4 mm, in the anterior section 1.9 mm, in the posterior
section 2.2 mm. The articular tubercle is not changed.

Conclusion: CT signs of dysplastic atrito-arthrosis in the
right TMJ. CT signs of the initial manifestations of dysplastic
arthritis-arthrosis.

Thus, the processes of restorative remodeling of tissues of the
right TMJ are observed. The patient completes the active period
of orthodontic treatment.
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SUMMARY

EXPERIENCE OF CLINICAL APPLICATION OF SUR-
FACE ELECTROMYOGRAPHY AND LIGHT-CURING
HYDROSTATIC SPLINT EASY BITE® IN ORTHODON-
TIC TREATMENT

Lyubchenko A., Tkachenko Yu.
Kharkov Medical Academy of Postgraduate Education, Ukraine

This study describes the clinical experience with the use of
Easy Bite® light-curing hydrostatic splint for initiating muscle
relaxation and determining the therapeutic position of the lower
jaw under the control of surface electromyography at the stage
of occlusal splinting prior to orthodontic treatment.

Surface electromyography was performed using a BTS TM-
JOINT apparatus from BTS Bioengineering (Italy) and the Den-
tal Contact Analyzer software package. The article describes the
interpretation of the six indices, such as POC TA, POC MM,
BAR, TORS, IMP, ASIM, for the analysis of occlusion and mus-
cle balance in a clinical example with illustrations.

The developed algorithm for determining the therapeutic po-
sition of the lower jaw is described and the results of 5 months
of occlusal splint therapy of a 12-year-old patient with skeletal
grade 2, a vertical type of jaw growth, a skeletal reduction of the
lower jaw branch on the right, aseptic necrosis and fragmenta-
tion of the articular head of the right TMJ, arthritis-arthrosis of
the left TMJ, dysplasia of both TMJs on the background of un-
differentiated connective tissue dysplasia are presented.
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PE3IOME

OIbIT KNIMHUYECKOI'O MPUMEHEHUS IMOBEPX-
HOCTHOM DJJIEKTPOMHUOIPA®GMM M CBETOOT-
BEPXJIAEMOM TI'MJIPOCTATAYECKOW IIIHMHBI
EASY BITE® HA 3TAINAX OPTOAOHTHUYECKOI'O
JIEYEHUSA

JIwouenko A.B., Tkauenxo 10.B.

Xapvrosckas meduyunckasn akademus NoC1eOUNIOMHO20 obpa-
306anus, Ykpaua

B uccnenoBanuy onmcaH KIMHUYECKHWH OIBIT MPUMEHEHHS
CBETOOTBEPIKAAEMOH THIpocTaTHYecKoil IUHEI Easy Bite® mms
MHHINPYIOMIEH MUOPETaKCAI[N 1 OTIPeIeNICHUS TeparleBTHYe-
CKOTO TOJIOKCHNSI HIKHEH YETIOCTH TOA KOHTPOJIEM TTOBEPX-
HOCTHOH 3JIEKTPOMHOTpadUH Ha dTare OKKIIO3HOHHOW MIMHO-
TEepariy 1epesi OPTOJOHTHUSCKUM JICICHHEM.

[ToBepXHOCTHAsT 3MEKTPOMHUOTPAdHS OCYHMIECTBISIACH C
ucnone3oBanueM ammapara BTS TMJOINT ¢upmer BTS
Bioengineering (Mranus) u makeTa mporpaMMHOTO obecrede-
mus Dental Contact Analyzer. B marepmane crarbu ommcaHa
uHTepnperanus mectu uaaekcos POC TA, POC MM, BAR,
TORS, IMP, ASIM s aHanu3a OKKIIFO3UM U MBIIIEYHOTO Oa-
JIaHCA Ha KIIMHUYECKOM MPUMEpE C HILTIOCTPAIHAMH.

OmnwcaH pa3paOOTaHHBIN aJTOPUTM OTIPENEICHHS TEPAIIEBTU-
YEeCKOTO MOJIOKEHNS HIDKHEH YeNTIOCTH U TIPUBEICHBI Pe3ylbTa-
TBI 5 MECSIEB OKKIIFO3MOHHON ITMHOTEPAITAH MAIMEHTKH 12 et
C CO CKEJIETHBIM 2 KJIaCCOM, BEPTHKATBHBIM THUIIOM UYEIIOCTHO-
TO POCTa, CKEIETHBIM YMEHBIICHHEM BETBH HIDKHEH UeIroCTH
CTIpaBa, aCeNTHYECKAM HEKPO30M M (hparmMeHTamuel cycras-
HOW TONIOBKM TIPAaBOTO BHCOYHO-HMKHEUETIOCTHOTO CyCTaBa
(BHYC), aprpuro-aptpo3om sieBoro BHUC, nucrmnasueit obonx
BHYC na ¢one HequddepeHInpoBaHHON TUCTIIIA3HH COSTTHA-
TEJIbHOHN TKaHU.
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IOPEKTUBHOCTD PAIUOJOI'MYECKUX METOJA0B TUAT'HOCTUKH
3ABOJIEBAHUI BEJIPEHHO-IIOJIKOJIEHHO-BEPIIOBOI'O CETMEHTA

Pycun B.U., T'opienxo ®.B., 1o6om B.M.

Beicwee cocyoapecmesennoe yuebnoe 3agedenue Yrpaunvt “Yoicecopoockuil nayuonanvhulii ynusepcumem”’, Yepauna

Atepockiepo3 - aBHas MPHINHA MePUPEPUISCKIX OKKITIO-
3upyroImuX 3a0o01eBanuii cocynoB. C Bo3pacToM prck 3a0oseBa-
HUS YBEITMUUBACTCS - OKKIIO3UpYIOIHE 3a001eBaHus nepude-
pHudeckux aprepuii mposiBisiores y 3-10% HaceneHus, a y auI
crapme 60 mer - B 15-20% cmydaeB. ATepocKIIepOTHIECKHE
CTEHO3BI B apTEPUAX HIDKHUX KOHEYHOCTEH MOTYT BBI3BATH IIe-
PEeMEXarONIyI0 XPOMOTY MM KPUTHUECKYIO WIIEMUIO HIKHHIX
xoHegHocTeH y 19,8% myxunn n 16,8% >keHIIUH B BO3pacTe
crapre 65 ner [4,6,11].

OKKJIFO3UsI TIOBEPXHOCTHON O€IpEHHON apTepuH SBISAETCS
oOmieli 0COOEHHOCTBIO TpH 3a00JIeBaHHAX TepH(epUIecKux
cocynoB, ToaToMy riyOokast aprepusi Ocenpa (I'AB) sBmsercs
pelIalomuM KOoJTaTepalbHBIM MyTeM Uil Tepdy3uH HIDKHE
koHeyHocTH [4,15]. Ee 3HaueHue B 00eCedeHUN J)KU3HECTTOCO0-
HOCTH HIKHEH KOHEYHOCTH MPH XPOHWIECKOH HIIEMHHN paHee
ObL10 3amokymMeHTHpOBaHO Leeds u Gilfillan, a Taksxe Morris u
Ip. B 60-x romax [9,14].

OnHako, B HACTOSIIEE BPEMs OTCYTCTBYET CTPOTHH ajro-
PHUTM, KOTOPBIH oTpenensieT BO3MOXKHOCTh Hcrnonb3oBanus [Ab
JUISL TIOMTHOIIEHHOW pPEeBAaCKYISPU3alNH HIDKHEH KOHEYHOCTH.
Kpome Ttoro, Her crporux muddepeHnnaibHO-IHarHOCTHIe-
CKHX KPUTEPHEB BEIOOPA TOTO MIIM HHOTO CII0CO0a BBITTOIHEHHS
po(yHIOMIIACTUKY B Ka)KJOM KOHKPETHOM CIIydae.

Yemex peKOHCTPYKTHUBHBIX COCYAWCTBIX OIepanuii B 00mb-
IIMHCTBE CIIyYaeB CBSI3aH C yCOBEPIICHCTBOBAHUEM ITPOTPECCUB-
HBIX METOJIOB JUATHOCTHKH, KOTOPHIE TTO3BOJISIIOT BEPUPUIIIPO-
BaTh MOPAKEHNUS, OMPENETATh ONTUMANBHYIO XHPYPTHIECKYIO
TaKTHKY 1 U30eratb omuoOoK [2,3,7], 94To BO3MOXKHO IIPU COBpE-
MEHHBIX JMAaTHOCTHYECKNX METOJaX, BKIIOYAIOMUX (YHKIHU-
OHAIBHYIO ¥ MOP(OIIOTHIECKYI0 OLEHKY COCTOSHHSI COCY/OB.
AniexBaTHasi JOOTIEPAIIMOHHAS OLCHKA COCTOSHHS MarucTpallb-
HBIX apTepHil SBISETCS 3HAYMMBIM (PAKTOPOM B OIPENCIICHUH
ONTHMAJILHOTO 00beéMa PEeKOHCTPYKTHBHOM OMEpaIiu M MecTa
PacHoNokeHns KaK MPOKCHMAILHOTO, TaK M IUCTAILHOTO aHa-

cTomMo30B [2,7,8,11]. Ha ceromHsmIHMiA 1eHb B apceHale Bpadei
Jutst 5 (HEeKTUBHON JUATHOCTHKU TOCTYITHBI YIBTPa3ByKOBOE HC-
ClIeZIoBaHHE MarucTpaibHbeIX aprepuit (Y3W), ynsrpa3BykoBoe
nyruiekcHoe ckanupoBanue (YIC), peHTreHKoHTpacTHas aHTH-
orpapus (PKAI') u mynpTrCcnupansHas KOMITBIOTEpHAsS TOMO-
rpapus (MCKT).

Lenpio wccnenoBanus sBUIOCH ompeneieHne dPQeKTHBHO-
CTH COBPEMEHHBIX METOZIOB PaJHOIOTHUECKON JUArHOCTHKH IS
YITyHIICHHS Pe3yITBTATOB JIEICHHS OONBHBIX TUCTAIBHBIMHI OKKITIO-
3MOHHO-CTEHOTHIECKUMH 3a00/1eBaHHSIMI O€IPEHHO-TOIKONIEHHO-
0epIIOBOTO CErMeHTa aTePOCKIEPOTHIECKOTO TeHe3a.

Marepuaa u meroasl. [IpoBeneH ananu3 oOcienoBaHU U
nedeHus: 150 manmeHTOB ¢ MUCTaNbHBIM aT€POCKIEPO30M, Ha-
XOIMBIINXCS B OTACICHUHN COCYANCTON XUPYPTUN 3aKapIaTCKOi
obnmacTHON KiuHMYecKor OompHHUIEI M. A. Hoaka. Ilarmen-
TaM MPOBEICHHI cnenytomiee nccnenosanms: Y3 u Y3/IC ma-
THCTPaIbHBIX apTepuil 150 manmeHTaMm; peHTTeHKOHTPACTHAsS
anruorpadus 87 nmaruentam; MCKT - 110 manuenTam.

HanmexxHOCT 1 000CHOBAaHHOCTS (T.€. aIEKBaTHOCTH) CIIOCO-
00B MAarHOCTHUKHU OINPEENSUTICH CIEAYIOMNMH OOIIEeT0CTYII-
HBIMH KJTACCHYECKHUMHM TIOKa3aTessiMu [2,4]: muarHocTHYecKas
CHenu(UIHOCTD, YYBCTBHTEIHFHOCTD U 3()(HEKTHBHOCTE METOA
JHarHOCTHKH.

CemaHTHKa TIOKa3aTeneil Ompenersiach B COOTBETCTBUH C
MaTpHIei peTpOCIIeKTHBHO BepH(HUIINPOBAHHBIX HA OCHOBAHIH
JAHHBIX UCTOPUI OOJNE3HH MAalMEeHTOB, JHATHOCTHIECKUX BBI-
BOJIOB (Tabmuma 1).

Jwmarnoctuyeckass 4gyBcTBHTENBHOCTH ([IH) - mporeHTHOE
BBIPQ)KEHNE YaCTOTHI MCTUHHO ITOJOKHTENBHBIX PE3yIIbTaToB
TecTta y OONBHBIX HA 3Ty Oone3Hb. UyBCTBHTENBHOCTH IOKA-
3BIBa€T CIOCOOHOCTH METOZA MPABUIIFHO BBIIBUTH OONBHBIX C
MPOXOIUMOCTBIO MCCIEAYEMOTO COCy/la CPEAN TPYIIIBI JINII, B
paMKax TeopuH BeposTHOCTH (BeposTHOCTh MII pesymbrara y
0osbHOTO) [3,4]:

Taonuya 1. Cemanmuxa noxazameneti

Bepuduuuposano
ITo pe3yabTaTaM NpuMeHeHHs] MeTO/IAa Y H
aJu4ue MPOXOUMOCTH
6oanHOrO poxoi OTcyTcTBHE MPOXOIUMOCTH COCY/I0B
cocy10B
Hanuuue npoxoaumoctu cocy10B 4181 JIIT
OTCyTCTBUE MPOXOJUMOCTH COCY/IOB JIO no

npumeuanue. UII - ucmunno nonosicumenvroe 3axniouerue; MO - ucmunHo ompuyamenvHoe 3aKmoueHue;
JII1- nodxcno nonoscumenvroe zaxaovenue, J1O - 102cHo ompuyamenvHoe 3aKaoueHue

© GMN
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Jig! x100%

T WM+ JI0

quCTBI/ITCJ'[bHOCT]: MEeTOoAa AUArHOCTUKH xapaKTepmyeTc;I
€ro BepOsITHOCTBIO BBISIBUTD 3a00JI€BAHKE Y 310POBBIX JIHII.

Juarnoctuyeckas crnennpuasocts (JIC) sBisieTcst mpoLeHT-
HBIM BBIPAXKCHUEM YaCTOTbI HCTUHHO OTPULATCIIbHBIX pesyana—
TOB TECTa Y JIML, HECTpaJaroluX 3Toi 0ose3Hsto [3,4]:

IC x100%

" WO + /I

Juarnoctuyeckas 3¢ dextuBHOCTs TecTa (JID) BhIpakaet-
Csl TIPOLICHTHBIM OTHOIICHHEM HCTHHHBIX Pe3yJIbTaToOB TecTa K
o011eMy 4HCITy MOJTY4YEHHbIX Pe3ysbTaToB [2]:

B un
" HII + U0 + JIII + JIO

IIporno3upyemocTs - CHoOCOOHOCTh METOA MIPEACKA3aTh pas-
BUTHE IOJIOKUTEIILHOTO PE3yJIbTaTa/IaToJI0T |, €CIIU Pe3yIibTa-
ThI UCCJICIOBAHUS SABJIAKOTCA ITOJIOKUTCIIBHBIMU (B paMKax Te-
OpUH BEPOATHOCTH - BEPOATHOCTHL PA3BUTHA IOJIOKUTEIIbHOI'O
pe3ysbTaTa/naTonoruy, eciu pesyiasrarsl Tecta UIT) [3]:

i)

x100%

m—— M oo
TUm+Am

TOLIHOCTb - J0JIs1 HACTOAIIUX BBIBOJIOB B OGIJ.[CM KOJINYECTBEC
ucclienoBanuii [3]:

T WM + U0
~ MII + MO + JIII + JIO

Pesyinbrarbl u o6cy:xkaenue. Pesynsrarsl ananusza sddek-
THBHOCTH METOIOB DPaJHOJIOTHYECKOTO HCCICIOBAHMS IPEa-
cTaBjeHbl B Ta0nuIe 2.

x100%
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Ipu nuarHoctuke OeIPEHHO-TOAKOICHHO-O0EpPIIOBOIO Cer-
MEHTa JIOKHOOTPHULIATEIBHBIMN U JIOKHOIIOJIOKUTEIBHBIA pe-
3y/lbTaT NP YIBTPa3BYKOBOM HCCJICAOBAaHUU HAONIIONAIINCH,
COOTBETCTBEHHO, y 11 u 3 manuenToB. [Ipu nymiekcHoMm cka-
HUPOBAHUN JIO)KHOOTPHULIATENIBHBIA pe3yabTaT HaOoaics y
S IAIMEHTOB, JOKHOIOJIOKHUTEIbHBIA Y JIBYyX MALUEHTOB, IPH
PEHTTEHKOHTPACTHOI aHrnorpaduu, COOTBETCTBEHHO, ¥ 14 1 5
nanueHTos, npu MCKT -y 3 u 2 GonbHeIx. [Ipu uccnenoBanuu
T'AB HanGonbliiee YUCIIO JIOKHOIOIMKUTEIBHBIX U JIOKHOOTPH-
LIaTeJIbHBIX PE3YJIbTaTOB HaOIIONAIIOCh NPH YIBTPAa3ByKOBOM
uccieoBaHny 12 u 5 GONMbHBIX U PEHTICHKOHTPACTHOW aHI'HO-
rpadun 18 1 12 nanueHToB, COOTBETCTBEHHO.

[Ipu 3TOM IPOrHO3UPYEMOCTh METOIA MCCICAOBAHUS IS
JUAarHOCTUKH apTepuil  OepeHHO-TIO0AKOJICHHO-0epIIOBOTO
cermenTa cocranisia i Y3U — 97,7%, Y3JC - 97,1%, nas
PKAT - 91,1%, ans MCKT — 98% npu TOYHOCTH COOTBET-
crBerHo 90,7%, 95,3% 78,2%, 95,5%. dns 'Ab nporunosu-
pyemocts Y3U cocraBuna 95,9%, Y3C — 96,9%, PKAI —
58,6%, MCKT — 99% 1nipu TOYHOCTH COOTBETCTBEHHO 88,7%,
93,3%, 66,5%, 97,3%.

UyscrBuTenbHOCTh Y3M MeToma Uit MarucTpajibHBIX
aprepuii cocraBmna 92%, cneuuduunocts 76,9% mpu 3¢-
¢dexruBHoctu 84%, a anst [AB - 4yBCTBUTENBHOCTH COCTa-
Buna 90,6%, cneruduanocts — 77,3% npu 3G PEKTUBHOCTH
77,3%.

B nporoxon Y3U maructpanbHbBIX apTepuil BKIIOUYAIH
BU3YyaIM3alMI0 OKKJIIO3UM CETMEHTOB apTepuil, uaMepeHue
JuaMeTpa NPOXOAUMOCTU apTepuid, pacuera MUKOBOH CUCTO-
JINYECKOH CKOPOCTH KPOBOTOKA, MAKCHMaJIbHOW KOHEYHOM
JIMACTOJIMUYECKOI CKOPOCTH KPOBOTOKA, CPEAHEH 0 BpeMeH!U
MaKCHMaJIbHOHM CKOPOCTH KPOBOTOKA, HHJEKca mepudepude-
CKOTO CONPOTHBIICHUS, HHAEKCA MYyJIbCaluU, 00bEMHOI CKO-
poctu kpoBoToka (puc. 1).

Tabnuya 2. Dpphexmusnocmo 1yuesvix Memooos 8 000NEPAYUOHHOU OUASHOCTIUKE APMEPULL HUMNCHEl KOHEUHOCU

MeTtoabl AMATHOCTUKH
CermenT XapaKkTepuCTHKH MEeTOIHK
¥Y3U maructTpajabHbIX apTepuii y34cC PKAT MCKT
UyBCTBHTEIEHOCTB, %o 92 96,4 78,5 97,1
Cneuuduanocts, % 76,9 83,3 77,3 77,8
DddexruBHOCTH, % 84 88,7 58,6 89,1
benpenno-
TTOIKOJICHHO- [Iporuno3upyemocts,% 97,7 97,1 91,1 98
OepIoBOif cCerMeHT

TounoCTh,% 90,7 95,3 78,2 95,5

JloxHo (-) pe3ynbTar 11 5 14 3

JloxHo (+) pe3ynbTar 3 2 5 2

UyBCTBUTEIBHOCTb, %o 90,6 95,3 48,6 98
Crermuuanocts, % 77,3 81 76,9 88,9

DddextuBrOCTH, % 77,3 82 19,5 90

[nyGoxas aprepus ITporHo3upyemocts,% 95,9 96,9 58,6 99

Oempa

TouHocTh,% 88,7 93,3 66,5 97,3

JloxHo (-) pe3ynbTat 12 6 18 1

JloxHo (+) pe3ynbTat 5 4 12 2
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recision APure

Puc. 1. Yiempaseyrkosoe ucciedosanue 2nybokou apmepuu
beopa. Cnexmpanohvlll anaius. yeeiuuenue NuKogol CUcCmo-
Juueckoll ckopocmu kpogomoka (6onee 380 cm/c), cmenos TAB
oonee 70% npomsicénnocmoio b6onee 1,5 cm

l_[pl/l BBIIIOJIHCHU U 06CJ'IC£[OB3HI/15[ u3yydajid: reMoanHaMu-
YEeCKHE IapaMeTphbl; TOJIIMHY COCYIMCTOM CTEHKH; Haluudue
aTepOCKIICPOTHYECKUX OJISIICK, CTEHO30B M OKKIO3HMMH; XOI
apTepwii; miede-noapukeunblit nuaekc (ITJIN); rmydokobenpeH-
Ho-nioxnkosieHHbIH nHAexc (I'BIIN); nukoByro cucTonnyeckyro
ckopocts (ITICC) kpoBoToKa (Tabmuma 3).

VibTpa3sByKoBOE TYIUIEKCHOE CKAHUPOBAHUE MAarUCTPaIbHBIX
aprepuii. IlepBble ycnexu ynbTpPa3BYKOBBIX JONIIJIEPOBCKUX
UCCIIEZIOBAaHUIM apTepuil KOHEYHOCTEH, IMOJYUYEHHbIE NPU BbI-
SIBJICHUHM OKKJIIO3UH OCIpEHHO-MOAKOJICHHOTO cermenTa, P.G.
Clifford u coasr. [2] goka3anu UHPOPMATUBHOCTE IYIICKCHO-
r0 CKaHMPOBAHHS, OLIEHMBAs IPOXOJUMOCTb O€IPEHHO-IIO/-
KOJICHHOTO CErMEHTa U CIOCOOHOCTH OeIpEeHHO-IIOAKOICHHBIX
IIYHTOB. B mociexHee BpeMsi IyIUIEKCHOE YIIBTPa3ByKOBOE
CKaHUPOBaHUE OBICTPO MPEBPATHIOCH B HEOTHEMIIEMYIO 4aCTh
COCYIUCTON IuarHocTukH [8,15], XoTs B Hauasie CBOEro pa3Bu-
THSI MCCIIeI0BaHus Nepudeprudeckux aprepuii ¢ momorusto J[C
XapaKTepU30BaJIOCh CACPKAHHBIM YHTY3Ha3MOM.

YyBCTBUTENBHOCTh METOJA JIsI OSPEHHO-TIOKOJICHHO-0ep-
[[OBOTO CerMeHTa cocTtaBmia 96,4%, cnenupuaaocTs - 83,3%,
s dexruBHOCTE - 88,7%, a st [AB 4yBcTBHTEIBHOCTH COCTA-
Buia 95,3%, creruduaaocts - 81%, a3 dekTuBHOCTS - 82%.

Brarozapsi BO3MOXXHOCTH H3MEHSTh IUIOCKOCTh HCCIIEOBa-
HUS TIPY TTUIEKCHOM CKaHUPOBAHUM yJaeTcs M30exarTb Hajo-
JKCHUS! Ha4daJIbHbIX CEIMEHTOB IOBEPXHOCTHOW OenpeHHOH u
n1yOoKoi aprepuii 6eapa U AMarHOCTUPOBATH OPAKCHUE YCThsI
HOCJIeIHEH, YTO He BCerja BO3MOXKHO MPOBECTH IPH aHTHOTrpa-
¢un [4]. C aprepuii, 6epymx Hagano ot I'Ab, npu Y3/IC yame
BCETO YJaeTcs JIOKAIU30BaTh JaTepalibHyI0 OrHOAIoLIyIo apTe-
puto (puc. 2). Kpome Toro, nHorga nosiBasieTcsi BO3SMOKHOCTh

pa3IuuuTh pa3Hble BapuaHThl oTxokaeHus [Ab u ee BeTBeli ot
oO1eit OepeHHOI apTepui.

Precision AH

‘m

Puc. 2. Buzyanuzayus IAB 6 pexcume yeemosoe 0onniepos-
cKkoe kapmupoganue. Buzyanusupyemcs namepanvhas ocudaro-
was apmepusi I'bA

[TpeumymectBamu JIC SBIAIOTCS BO3MOXKHOCTH OIHOBpE-
MEHHOH 3XOJIOKalluU COCYIOB C M3Y4YEHUEM COCTOSIHUS IeMo-
JAHAMUKHU 110 KOJIMYECTBCHHBIM IIapaME€TpaM KpPOBOTOKa MU
NOJTY4YEeHHUE LBETHOM KapTOrPAMMbI I0TOKA B PEXUME peallb-
HOro BpeMeHHu. 3HauuMbIM npeumyiuectsom J[C sBusercs BO3-
MOKHOCTDb OIIPEACIICHUA 6J'l$ll_l_ll(l/l 10 KPUTEPUIO TOMOTICHHOCTH
- OJIHOPOJHOCTb €€ CTPYKTYphl (9XOreHHOCTh). [lpu Hanmnuuu
MSITKOM OJIsATKK (THUIIO- WM aHIXOT€HHOE 00pa3oBaHKE) MOXK-
HO IUITAaHUPOBATh BBIITOJIHEHUE DHAAPTEPIKTOMUHA B XOA€ a0PTO-
Oe/ipeHHBIX PEeKOHCTPYKIMIT 1K npodyHroruacTuky. TBepras
OJIsIIIKa CONCPIKUT TUIIEPIXOTCHHbIC BKIJIIOYEHHs. Bechbma ua-
cto (81,9%) ompeaessuiuch TreTepOTreHHBbIC OJISIIIKH, KOTOPHIC
HMEJIM CMEIIaHHYI0 CTPYKTYPY M CIMBAJIUCh C TMIIO-, THUIIEP- U
AHOXOI'CHHBIX Y4aCTKOB. Takue 6J'l$ll.].ll(l/l Yaul€ BbIABJIAIMCH IIPU
«OOJBIINX» CTEHO3aX apTepHid, a IPU «MaJbIX» CTEHO3aX Ha-
Omronanuck romorennsle oisimku. AlpusH ILE. [1], He 6e3 oc-
HOBaHUU cuuTaet, 4to ¢ nomoupio JIC BO3MOXKHO OLEHUBATH
aIeKBaTHOCTb KOJIATEPAJIbHOIO pycia. BakHbIM, 0 MHEHUIO
Coxonosuua A.T. [2,5], - ABiIseTCA BO3MOXKHOCTD U3yUCHHUS CO-
CY/IOB C JIIOOOH CKOPOCTHIO KPOBOTOKOM. To €cThb, OlleHKa Tpo-
XOZMMOCTH apTepHii Co CabbIM KOJIaTePaIbHBIM KPOBOTOKOM,
a TaKKe y BBIABICHHUSA KPUTHUECKOIO CTEHO3a IOBEPXHOCTHOM
OePEHHOM apTepuH ITPU PA3BUTOM KOJUIATEPaIbHOM KPOBOTOKA.
IIpuMeHeHHe SHepreTUYeCcKoro JONIUICPOBCKOIO KapTHPOBAHHS
TaKXe M03BOJISeT AUATHOCTUPOBATh CTEHO3 apTepuii, 0COOEHHO
¢ penykuuen npocsera menee 50%, HE PO3NU-U3BECTHBIC MTPU
anruorpaduu [S]. HecomnenusiM npeumyinecrsom JIC mepen
PEHTICHKOHTPACTHBIM HMCCJICIOBAHUEM SABJISICTCA (bl/l3l/lOJ'[Ol"l/I'—[—
HOCTb (HEMHBA3UBHOCTb) U BO3MOXKHOCTbH €r0 MHOTOKPAaTHOTO

Tabnuya 3. Yaempaszeykosvie nokazamenu OUCMANIbHO20 AMEPOCKIEPO3a

Hopma

le/l ATEPOCKIECPOTUHICCKOM IMMOPAKEHUHN COCYA0B

- KOHTYp CTEHOK COCY/IOB YeTKHIi, POBHBIII;
- IPOCBET X0 OTPHIATEIIHHBIN;
-XOJl MAaruCTPaJIbHBIX apTepuil MPSIMOITUHEUHBIH;
- IPUCTEHOYHBIC 00Pa30BaHUS U [[BETHOI IOTOK COOTBETCTBYET
HACTOSIIIEMY THAMETpPy COCyaa

- CTCHKHU YIUIOTHEHBI;
- UMEIOT MOBBLIIIEHHYIO 3XOI'€HHOCTD,
- HEPOBHBIH BHYTPEHHHI KOHTYP;
- Y3/1C KpoBOTOK B 30HE OKKJIIO3UU HE ONPEAEIICTCS;
- ymenbinenue [1JIW n yBenuuenne I'bITN >0,35;
- I[ICC >200 cm/c
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UCIIOJIb30BAaHMA AJIs1 JUHAMHUYECKOTO KOHTPOJIS 32 COCTOSIHUEM
COCYHOB M LIYHTOB [2]. 3HaUMTENbHBIM IPEHUMYILIECTBOM SIB-
JISIETCSI TAKXKE BO3MOXKHOCTH OIPEJISNICHUsI XapaKkTepa OJIsIIKY,
4YTO UMEeT OONbLIOE MIPAKTUUECKOS 3HAUCHHUE B IIaHE BbIOOpa
TaKTHKH ONEPAaTUBHOIO BMEIIATEIbCTRA.

Henocrarkamu JIC sBISAIOTCS TEXHHUUYECKHE TPYIHOCTH NPH
a0JJOMMHAJIBHOM JIOCTYIIC Y IALUEHTOB C OKUPEHHEM M MeTe-
OPU3MOM U HEBO3MOXKHOCTb JIEMOHCTPALIMH BCETO «apTepUalb-
HOTO JiepeBay, T.€. HeOoIbIlasi 30Ha aHaTOMUUYECcKoro oxsara. K
HEZ0CTaTKaM OTHOCSTCS Takxke 4acTbie apredaktsl pu J[C, oT-
CYTCTBHME KOCTHBIX OPUEHTHUPOB, MEHEE CTAHIAPTUZUPOBAHHBIC
Pe3yJIbTaThl UCCIICIOBAHUS U 3aBUCUMOCTD PAa3pEILCHUs OT KBa-
nmudukaimu crernuanucra [2,7].

Wrax, YJIC maructpajipHbIX apTepuil SBISETCS, B MEPBYIO
ouepelb, HEMHBA3UBHBIM, O€30MACHBIM, HOCTATOYHO TOYHBIM,
OTHOCHTEIIBHO JCUICBBbIM, I()(EKTUBHBIM METOIOM HCCIEHO0-
BaHUS apTepUil HIKHUX KOHEYHOCTEH pa3IuyHOro Kanuopa,
KOTOPBI B HEKOTOPBIX CIy4asX MPEBOCXOAUT IO TOYHOCTH
PEHTTEHKOHTPACTHYIO aHTHOrpaduio ¥ MOXET MHOTOKPATHO
HNPUMEHATHCS AJIs1 KOHTPOJIS.

Penmeenxonmpacmuas aneuoepagus (PKAI). Pesynbrarsl
UCCJICIOBaHUN HEKOTOPBHIX aBTOPOB CBHICTENLCTBYIOT [1], 4TO
anruorpadust Oosnee nHGOPMATUBHA KOTJAa KPUTHYECKHE CTe-
HO3bI NPUHUMAIKNCh 32 OKKIIO3UH, CETMEHTAapHbIE OKKIO3UU
IPUHUMAJINCH 33 CTEHO3, a TAKXKE IIPU aTUIINYHOM pa3MELIeHUH
coCynoB

ITo nanubiM PKAI" BO3MOXKHO OLICHUBAThH CTENEHb PAa3BUTHS
KOJUIaTepaJIbHOM cucTeMbl Mexy BeTBsiMU ['Ab u monkoseH-
HOH aprepuu. JlaHHBIN MeTOn 00CCIIEUnBACT TOJBKO aHATOMHU-
YECKYyI0 MH(POPMALMIO O COCYJax M HE MO3BOJSET MPU ITOM
HOJIY4YHTh JIAaHHBIE O (DYHKLHOHAIEHOM COCTOSHUH apTepualib-
HOT'0 pycia, B IIEPBYIO OYEPEb - O COCTOSIHUM KOJIJTaTepaibHOIO
KpPOBOOOpAIICHHMS.

[To HaGmoneHNAM HEKOTOPBIX aBTOPOB [2,7], Kocoe Hampas-
JICHUe, MHO)KECTBEHHOCTbh M3rMOOB apTepuii, ux rpydas are-
pockieporryeckas aedopManus U JIOKamM3alus OJsiek Ha
3ajiHel CTEHKe 00yCIIOBIMBAIOT MAJIONH(OPMATUBHOCTH aHTH-
orpadu4ecKoro MCCIeIOBaHUS B OJHOW HPOEKIMU M TPeOyIoT
npoBeieHUsT nonunposkuuonHoro Y3U aprepuii. Manas un-
(opMaTHBHOCTD aHTHOTPadUK B OLICHKE COCTOSIHUS OSIPECHHBIX
apTepuil 00ycioBIEeHa TeM, YTO Ha CHUMKaX, IIPOBEJCHHBIX B
nepeaHe-3aJHel MPOeKIIMH, HayaJbHbIe CErMEHTBI IITyOOKOH 1
IIOBEPXHOCTHON OeJpeHHOM apTepuii IepeKphIBAIOT APYT IpyTa,
I03TOMY HEBO3MOYKHO OLIEHUTh IOPAXKEHUS HAa4YaIbHBIX CETMEH-
ToB I'AbB (puc. 3). K HeocTarkaMm peHTI€HKOHTPACTHOM aHTHO-
rpaduu CleayeT OTHECTH TAaKKe IUIOXOe KaueCTBO KOHTPACTH-
paBaHus U300paXeHuUs! IPU HU3KOH CKOPOCTH KOJIATEPaIbHOIO
kpoBotoka [7]. [To nanubiM PKAT HeBO3MOXKHO J1e/1aTh BEIBOIbI
00 MCTUHHBIX pa3Mepax IIPOCBeTa cocya.

C pa3BUTHEM TEXHUYECKOrO OOECIEUeHUs] M HAKOIUICHUEM
OIBITA YNBTPA3BYKOBOIl IMAarHOCTHKH IOSIBISIETCS BCE OOJIbIIE
HCCIICIOBAaHUH, YKa3bIBAIOILUX, YTO JTyMJIEKCHOE CKAHUPOBAHUE
MaJjio ycTynaeT aHrHorpaguu B BeISIBICHUH cTeHO030B (50-99%)
WK OKKJTFO3HiA OCIPEHHO-TIOIKOICHHO-0epIIOBOM 30HbBI [2].

UyBCTBUTEIBHOCTh ~ PEHTTCHKOHTPACTHOH  aHruorpaduu
sl OeIPEHHO-TIOIKOJICHHO-0EpIIOBOr0  CErMEHTa COCTAaBJIsI-
et 78,5%, cnermupuunocts - 77,3%, spdexktuBHOCTh - 58,6%.
s TAB uyBcTBUTE/IBHOCTH aHTHOTpaduu coCTaBHIa TOJIBKO
48,6%, ipu creruduanoctu 76,9% u spdexruHoctu 19,5%.

WutpaonepaunonHas pesusust y 10 mamueHToB BbIsIBUIA CO-
XpaHEHHUE MPOXOAUMOCTH IOIKOJIEHHON apTepuu MM apTepHid
rOJICHH, KOTOpasi He BH3YyaIM3HPOBaJach NMpU aHruorpaduue-
ckoM o0ceoBanuu, ogHako HaOmonanack npu Y3J(C.
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Puc. 3. Omxoocoenue I'AB om 3a0neti cmenku obweti beopen-
nou apmepuu. Yemve I'AB nepexpvieaemcs HauanbHvim cecmen-
MoM no8epXHOCMHOU apmepuu bedpa

Mynemucnupanvnas komnvtiomepnas momozpagus (MCKT).
Ha copemennom sranie MCKT 3aHuMaeT 3Ha4MMOE MECTO B
JINaTHOCTHKE COCYAUCTON XUPYpruu. YyBCTBUTEIBHOCTh METO-
Jia 1yist OepEeHHO-TIOIKOJICHHO-0epIIOBOr0 CErMEHTa COCTaBUIIA
97%, cnemuduanocts - 77,8% mnpu sdpdextuBHOCTH 89,1%),
st TAB uyBcTBUTENBHOCTE cocTaBmia 98%, cnenuduyHOCTb
- 88,9% mpu s dexrusHOCTH 90%.

OCOOCHHOCTBIO METO/IA SIBILSIETCSI MOTyYEeHHE H300PaKEeHHS CO-
CyZIHCTOro OacceiiHa Ha BCEM MPOTSHKEHHUH, BO3MOKHOCTB OIpejie-
JINTh BBIPQYKEHHOCTH CTEHO3a COOTBETCTBYIOIETO PyClia, OLCHHUTh
PUCKM KpOBOMOTEpH Orarozapsi BU3yalau3aluK OIM3KO PacIiono-
JKCHHBIX BEH Ha MOIEPEYHBIX CPE3axX U MECT OTXOXKIACHUA BETBEH
MarucTpaibHbIX aprepuii B 3D-pexume (puc. 4) [10].

PROTECTION MEDICAL CENTER
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Puc. 4. MCKT  aopmbl u apmepuii HUNCHUX KOHEUHOCMEI.
beopennviii ceecmenm: oxxmosus ycmos I AB u nogepxnocmmotl
bedpennoil apmepuu ¢ 06euUx CMOpoH HA 6CeM NPOMSICEHUU.
Konnamepanvnas cucmema I'AB xopowio pazeuma
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[Tonyuenue 3D-uzo0pakeHUH MO3BOJIACT NPOBOAUTH JIyd-
IIYIO TPEJONEPAlMOHHYIO MTOATOTOBKY, BKIIIOYAIOIIYIO OLEHKY
AQHATOMHYECKUX M TONOrpaduuecKkux 0CoOCHHOCTEH; MO3BOIS-
€T NPCABAPUTEIIBHO l'[pO}lyMaTb TaKTHKy OIICpaTUuBHOI'0 BMELIa-
TEJILCTBA, OIPE/ICIUTh 30HBI CO3JaHUsI AaHACTOMO30B.

Henocrarkamu MCKT sBisitoTCss BOSHUKHOBEHHUE aJlIEPIHU-
YECKUX PeakiMil Ha O/, OrpaHUYeHHOE MCIIOJIb30BAHUE TIPU
HoqeqHOﬁ HEAOCTATOYHOCTH, HCBO3MOXHOCTDH ITAIIMCHTOM BbI-
HIOJIHUTB 3a/IePXKKY JbIXaHus Ha 15-20 cek., 4To 0COOEHHO aKTy-
QJIBHO B CIIy4asiX OCTPOIl HAPACTAIOIIEH HILIEMHH.

CpaBHeHI/Ie NpEACTABJICHHBIX METOAOB JUArHOCTHUKH, HE-
CMOTpsI HAa HEKOTOPBIE PACXOXKIICHHUS B PE3y/IbTaTax, MO3BOJISET
cAaciiarb BBIBO/, UTO }lyl'lJ'leKCHOe CKaHHUPOBAaHUE ABJISICTCS BBICO-
KOHH(bOpMaTl/IBHbIM METOAOM HCCIICOOBAHUSA apTepI/lﬁ HWKXHUX
KOHEYHOCTEH pa3iMYHOro Kajaubpa, paBHbIM PEHTICHKOHTPACT-
HOIT aHrnorpaduu, a MHOT/IA PEBOCXOASAIINM €€ O TOYHOCTH.
Mertoz Oe3omaceH, 6e3BpeicH U MOKET MHOTOKPATHO HCIIOB30-
BAaTbCsl B AMHAMHUKE.

C touxu 3peHus [4,10], nonHoueHHoe ucnosnb3oBanue Y3JC
BEJICT K YMEHBUICHHUIO YMCIA IyHKIUH, KOTOPbIE COIPOBOXK/1a-
10T apTepuorpaduio, UCI0Ib30BAHMUS KaTeTEPOB, COKPALICHHUIO
MPOAOJIKUTCIIBHOCTHU npoueuypbl U IIOHWXCHHUIO CTOMMOCTU
JICUCHMUS.

V3/IC umeer npeumyiecto nepex MCKT, obecrieunBas re-
MOAMHAMHUYCCKUMU JaHHBIMU npOKchaaneﬁ, ):lHCTaHbHeﬁ u
B MECTC OGCprKL{I/II/l, TO €CTh HAJINYUC HIIN OTCyTCTBI/Ie Kpo-
BOTOKA, IMO3BOJIACT AUArHOCTUPOBATH CTyl'leHb U TPOTANKECHUEC
00CTPYKINH, TOJy4YeHHE CIEKTPAILHOTO aHAIM3y KPOBOTOKA.
OrpannuuBaomuM (GakTopoM Ajs JoHmieporpaguu sBiseT-
Cs1 3aBHCHMOCTb MCCIICIOBAHHS OT KBAJIM(UKALUK Oneparopa.
Ewmie oqnum HepocrarkoM Y3/IC siBiisieTcst OTCYTCTBUE BO3MOXK-
HOcTeH aprepuanbHOil Bu3yanuzauuu, npucymeit MCKT, xo-
TOpbIE HEOOXOAUMBI XUPYPTy Ul NMPEJONepalliOHHOTO IIaHU-
posanus. [anusle Y3/[C no3BOJISIOT UMb JOKYMEHTHPOBATh
HEOOJIBIION apTepHaIbHbIA CETMEHT Ha Ka)I0M H300pakeHUH,
[OATOMY B OONBIIMHCTBE CIy4acB LEJICCOOOPAa3HO 3aMEHUTH
ynbTpa3BykoBoe ayruiekcHoe ckanupoanne MCKT. Henocrar-
KaMH, MPEnATCTBYIOUMMHU HpokoMy Hcronb3oBaHuio MCKT,
ABJIAKOTCSA OTPAHUYCHHOE KOJIMYECTBO MYJIBTUCITUPAJIbHBIX KT-
annapaToB M OTPAaHUYCHHBIA ONBITHBIA IEPCOHAN, KOTOPBIH
MOXKET BBINOJIHUTE Takoe oOcnenoBanue. OOs3arenbHA HH-
TeprpeTamus U300paKeHN PEHTTCHOIOTOM, UMEIOIIUM OITBIT
BU3yaJM3alMu cocynoB. OrpaHuYMBaOIIUM (HAKTOPOM TaKKe
SIBJISICTCS] BEICOKAsi CTOMMOCTbB 00CIIe/I0BaHNSI.

BroiBoabI.

1. Ilpu cpaBHEHHUH PATUOJIOTHUECKUX METOJOB AMATHOCTUKU
apTepuii OeIPEHHO-TTOKOICHHO-0EPIIOBOr0 CErMEHTa M TIy0o-
Koit aprepun Oenpa Hanbosee YPGEeKTHBHBIMU OKA3aINCh METO-
16l MCKT (89,1% 1 90%, cootBerctBenno) u YIC (88,7% 82%
COOTBETCTBEHHO).

2. IIporHo3upyemMocTb MCCIIEAOBAHUS AJIsl AUATHOCTUKYU apTe-
puit 6eapeHHO-TIOAKOICHHO-0epIIoBOrO cerMeHTa Metona Y3U
cocrasmia 97,7%, nns Y3C — 97,1%, mist PKAT — 91,1%, st
MCKT - 98% npu tounoctu 90,7%, 95,3%, 78,2%, 95,5%, co-
orBercTBeHHO. s ['AB mpornosupyemocts Y3 cocraBuia
95,9%, YIAC — 96,9%, PKAI" — 58,6%, MCKT — 99% npu Tou-
HoctH 88,7%, 93,3%, 66,5%, 97,3%, COOTBETCTBEHHO.
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SUMMARY

EFFICIENCY OF RADIOLOGICAL METHODS FOR
DIAGNOSING THE ARTERIES OF THE FEMORO-POP-
KLITE-TIBAL SEGMENT

Rusyn V., Horlenco F., Dobosh V.

Higher State Educational Establishment of Ukraine “Uzh-
horod National University”, Ukraine

Objective - to determine the effectiveness of modern methods
of radiological diagnostics for improving the results of treatment
of patients with distal occlusive-stenotic diseases of the femoral-
popliteal-tibial segment of atherosclerotic genesis.

The analysis of examinations and treatment of 150 patients
with distal atherosclerosis, who were in the Department of Vas-
cular Surgery of the Regional Clinical Hospita A. Novaka.

On ultrasound examination of the arteries of the femoral-
popliteal-tibial segment, false negative and false positive results
were observed in 11 and 3 patients, respectively. On duplex scan-
ning, a false negative was observed in 5 patients, a false positive
in two patients. On X-ray contrast angiography, respectively, in
14 and 5 patients, with MDCT - in 3 and 2 patients. To study of
the deep femoral artery, the largest number of false positive and
false negative results were observed during ultrasound examina-
tion of 12 and 5 patients and X-ray contrast angiography in 18
and 12 patients, respectively.

Have compared the radiological methods for diagnosing the
arteries of the femoral-popliteal-tibial segment and the deep
femoral artery, the most effective were MDCT (89.1% and 90%,
respectively) and ultrasound duplex scanning (88.7% 82%, re-
spectively). The predictability of the research method for di-
agnosing the arteries of the femoral-popliteal-tibial segment
for ultrasound was 97.7%, for ultrasound - 97.1%, for RCAH
- 91.1%, for MSCT - 98% with an accuracy of 90.7%, 95 , 3%,
78.2%, 95.5%. For the deep femoral artery, the predictability
of ultrasound was 95.9%, ultrasound - 96.9%, RCAH - 58.6%,
MSCT - 99% with an accuracy of 88.7%, 93.3%, 66.5%, 97.3%,
respectively.

Keywords: deep femoral artery, ultrasound, duplex ultraso-
nography, X-ray contrast angiography, MDCTA, obliteration
atherosclerosis of the lower extremities vessels.
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KOJICHHO-0EpIIOBOr0 CErMEeHTa aTepoCKISPOTHIECKOTO TeHe3a.

[poBenen ananu3 obceaoBaHui U jgeueHust 150 manueHToB
C JIMCTAJIbHBIM aTePOCKICPO30M, HAXOAMBILHUXCS B OTICICHUH
COCYHCTOM XMPYpruM 3akaprnaTckoi 0071acTHON KIMHUYECKOM
OonpHULEI M. A. HoBaka.

[Ipu ynbTpa3BykOBOM HCCIEIOBAaHMM apTepuil OexpeHHO-
MOJIKOJICHHO-0EPIIOBOTO CErMEeHTa JIOKHO-OTPHULATEIbHBIN 1
JIOXKHO-TIOJIOKUTEIBHBIA pe3ynbTar Habmonamucsh y 11 u 3 na-
LIUEHTOB, COOTBETCTBEHHO. IIpum AymiekcHOM CKaHUPOBAHUU
JIO)KHO-OTPULIATENIbHBIN pe3y/bTaT HaOmromajics y S5 manueH-
TOB, HO)KHO—HOHO)KI/ITCJ'[]:HHﬁ -y 2 MalMEHTOB, IPHU PEHTICH-
koHTpactHOi anrnorpapun (PKAI) y 14 u 5 nauuenTos, npu
MyJbTHCIHpaibHas KomibiotepHast Tomorpadust (MCKT) -y 3
U 2 NalMeHTOB, COOTBETCTBEHHO. [IpH nccnenoBaHny rry6oKoi
aprepun 6eapa (IAB) HauboJIbIIICE YUCITIO JTOKHO-TIOIOKHUTETb-
HBIX W JIOKHO-OTPULATEIbHBIX PE3YJIbTaTOB HAOIIOAAIOCH TIPH
YABTPa3BYKOBOM HCCICIOBAHUU - 12 1 5 GONBHBIX U PEHTICH-
KOHTpacTHOM aHruorpaduu - 18 u 12 manmeHToB, COOTBET-
CTBEHHO.

[Ipu cpaBHEeHMM PaJMOJOTHYECKHX METOIOB JHUATHOCTHKHU
apTepuil 6eapeHHO-MIOIKOJICHHO-0ePIIOBOT0 CEerMEeHTa M IIy-
Ookoii aprepun Oempa Hambosee 3(H(EKTHBHBIMH OKA3aJINCh
MCKT (89,1% u 90%, COOTBETCTBEHHO) U YJIBTPa3BYKOBOE
nymiekcHoe ckanuposanue (88,7% u 82%, COOTBETCTBEHHO).
IIporuo3upyeMocTh MeToa HCCICHOBAaHHs Ul JUArHOCTHU-
KA apTepuii OelpeHHO-TIOIKOIICHHO-0SPIIOBOrO CErMEHTa JIJIsI
yabsrpasBykoBoe uccienoBanus (Y3U) cocrasuna 97,7%, mis
yABTpa3BykoBoe nymiekcHoro ckanuposanus (Y3I1C) — 97,1%,
JUIsl peHTreHKoHTpactHoi anruorpadun (PKAI) — 91,1%, mns
MCKT - 98% mipu Tounoctu 90,7%, 95,3%, 78,2%, 95,5%, co-
orBercTBeHHO. st [AB npornosupyemocts Y3U cocrtaBuia
95,9%, Y3J1C — 96,9%, PKAT — 58,6%, MCKT — 99% npu Tou-
HoctH 88,7%, 93,3%, 66,5%, 97,3%, COOTBETCTBEHHO.
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HYPERSENSITIVITY REACTIONS TO FOOD ADDITIVES
IN PEDIATRIC PRACTICE: TWO CLINICAL CASES

12Matsyura O., "*Besh L., 'Besh O., 'Troyanovska O., 'Slyuzar Z.

! Danylo Halytsky Lviv National Medical University, ?*Communal Nonprofit Enterprise “City Children’s Clinical Hospital, Ukraine

In the past, a list of foods, which humans consumed, was
rather short. Meat, fish, milk, different vegetables were given by
nature, some foods were ,,invented” by humans — bread, dairy
products, sugar, wine. At present, we live in the era of scientific
and technical progress, which significantly violated this idyll. It
is simpler and cheaper to synthesize desirable taste, color and
odor of food than to achieve it by improving the quality of food.
Thus, currently we have to pay off for such ,,acceleration” [4,6].
Products from a ,,test-tube” possess many exceptional proper-
ties. For example, they do not spoil for months, even being ex-
posed to the sun, preserve marketable condition for a long time.
Often, appealing package has tiny writing on a label, which
completely contradicts its content [2].

There are international standards for food products, which are
united in unified nomenclature system “Codex Alimentarius”.
Thus, safety and quality of food products are regulated: consum-
ers can be aware of the quality and safety of the products they
buy, and importers — that food products, ordered by them, will
meet their specifications [5,6].

In this sphere of legislative regulation, Law of Ukraine ,,On
introduction of amendments to some legislative acts of Ukraine
on food products” is in action (dated 22.07.2014 Ne 1602-VII)
[5]. European integration law was approved by Verkhovna
Rada (Supreme Council) of Ukraine to harmonize legislation of
Ukraine with legislation of the European Union in the domain of
safety and quality of food products.

Food additives are substances of natural and artificial origin,
purposefully added to food products to achieve certain tech-
nological effects (color, resistance to spoiling, preservation of
structure and appearance). Biological additives should be bio-
logically inert for the body, because they are present in almost
all food products and even in the so-called “ecological prod-
ucts”. Use of food additives is under constant control of national
and international organizations, which provide safety of food
products. Presence of food additives in products is indicated on
food labels [1,3].
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Food additives are assessed and approved by The European
Food Safety Authority; besides, each country makes decision
concerning their permission within its territory. A list of ap-
proved food additives for manufacture of food products is con-
stantly reviewed and renewed due to the last scientific data about
their properties [4]. Nowadays, it includes several hundreds of
substances. Among them approximately half are natural, the rest
are synthetic. In different countries of the world about 500 food

additives are currently used [11].

European council adopted a unified digital system for clas-
sification of food additives. All studied and checked additives
by this classification received an index “E” (from the word “Eu-
rope”) and three-digit code. Thus, the letter “E” became war-
ranty of the study of food additive. It does not mean that any
substance, which has “E” index, is allowed to be used and its
influence on the human body has been studied [1,4].

Food additives can be added to products at different stages of
their manufacture, storage and transportation to improve and ease
manufacturing process, to increase resistance of the product to dif-
ferent kinds of spoiling, to preserve structure and appearance of
the product. Different additives can remain in products completely,
partially or as substances, which are formed as a result of chemical
interaction with the components of food products [3,10].

Most food products, as a rule, do not have nutritional features
and are biologically inert for the body. However, it is known that
any chemical substance in certain conditions can be toxic. Thus,
strict requirements are made in relation to food additives. They
are considered safe, when acute and chronic toxicity, mutagenic,
teratogenic and gonadotropic properties are absent.

Not only harmful and rather dangerous chemical substances
are hidden under the labeling “E”, but also harmless and even
useful substances. There is no need to be afraid of all food addi-
tives. Many substances acting as additives are common extracts
of natural products and plants. For example, an ordinary apple
contains many substances, which are labeled with a letter E. For
instance, ascorbic acid (E 300), citric acid (E 330), pectin (E
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440), riboflavin (E 101), acetic acid (E 260). In addition to posi-
tive consequences of using food additives, negative side effects
are also observed while being used by humans [1,3,5].

We have analyzed a list of products, which most often contain
“harmful” food additives. Basic functional classes of food addi-
tives and their correlation with allergic reactions are presented
in Table 1 [7,8].

Thus, dyes can be present in any products and are the most
common cause of development of severe allergic reaction
among food additives. Their amount is especially high in con-
fectionery, sausages, pate, and beverages.

Preservatives are present in large amount in sauces, mayon-
naise, beverages, meat, dairy products and confectionery.

Stabilizers and thickening agents by technological require-
ments are added to jams, marmalade, jelly, desserts, sauces,
cheese and dry milk.

Emulsifiers, disintegrators can be a part of desserts, ice cream,
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LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

dairy products, beverages, sauces, sausages, soups, broths.

Antioxidants are present in animal fats, oil for products with
heat processing, soups, sauces, spices, canned products, dry
breakfasts, chewing gum [3,4].

It should be taken into account that safe level is established
for each additive, considering accessible daily dose. Such dose
is calculated per kilogram of body weight. Thus, it is important
for parents to understand that food, which contains food addi-
tives, should be given in certain amount to children. Daily acces-
sible doses of synthetic dyes are presented in Table 2 [7].

Mean amount of tartrazine in food products:

- Yellow chewing gum — 74 — 160 mg/kg, orange — less 24 mg/kg,
green — 28 — 86 mg/kg.

- Yellow pudding — 70 — 1223 mg/kg.

- Yellow jelly candies — 24 — 96 mg/kg, orange — less 14 mg/kg.
- Yellow beverages — 12 — 134 mg/kg, orange — less 118 mg/kg,
green — less 21 mg/kg [4,7].

Table 1. Functional classes of food additives and their correlation with allergic reactions

E 100 — E 181 — food additives and dyes

E 200 — E 299 — preservatives (promote preservation of products)

E 100 — E 109 — yellow

E 200 — E 209 — sorbate

E 110-E 119 — orange

E 210 — E 219 — benzoate (urticaria, dermatitis, asthma)

E 120 - E 129 —red

E 220 — E 229 — sulfite (asthma, urticaria, anaphylaxis)

E 130 — E 139 — blue

E 230 — E 239 — phenols and formiates (methanoate)

E 140 — E 149 — green

E 240 — E 259 — nitrate

E 150 — E 159 — black, brown

E 260 — E 269 — acetate (ethanoate)

E 160 — E 199 — other

E 270 — E 279 — lactate

Threatening as to development of allergic reactions
(dermatitis, urticaria)

E 280 — E 289 — propionate (propanoate)

E102 - tartrazine E103 — alkaline

E105 — yellow transparent

E104 — yellow quinoline

E110 — yellow “sunset” E111 — orange alpha-naphthol
E122 — carmuazine E123 — amaranth

E124 — ponso 4R E126 — ponso 6R

E 290 — E 299 — other

E 300 — E 399 — antioxidants (slow down oxidation)

E 400 — E 481 — stabilizers (preserve consistency)

E 500 — E 575 — emulsifiers (form homogenous mixture
of products), disintegrators (maintain structure of a product)

E 631 — E 637 — fragrants

E 900 — E 999 — anti-foaming agents
(substances to decrease foaming)

E 1100 — E 1105 — enzymes, biological catalyzers

E 1400 — E 1450 — modified starches
(for the formation of necessary consistency)

E 1510 — E 1520 — solvents

Table 2. Daily accessible doses of synthetic dyes

Code of synthetic dye Name of synthetic dye Daily accessible dose, mg/kg of weight
E102 tartrazine 7.5
E104 yellow quinoline 0.5
E120 carmine 5.0
E122 carmuazine 1.25
E123 amaranth 1.25
E127 erytrozine 2.5
E131 blue patented V 2.5
E132 indigo carmine 5.0
E142 green S 5.0
E180 black S 1.0
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In our practice, we faced possible harmful influence of food
additives on a child’s body. Our experience is given below as
two clinical cases.

Clinical case Nel. Patient S., 11 years old (weight 32 kg),
consumed three liters of sparkling non-alcoholic beverage with
multivitamin taste throughout a day. The symptoms developed
in summer, it was hot and the boy was eating only bread and
drinking the beverage all day.

Signs of severe allergic reaction were in the form of general-
ized urticarial rashes on the body, swelling of the eyelids and
lips were observed (Fig. 1).

Family anamnesis was not burdened.

A doctor related the development of the disease to consumed
beverage, since other causative and trigger factors could not be
revealed.

Orange beverages contain 118 mg/kg of tartrazine. We calcu-
lated amount of consumed tartrazine E 102 by the patient: 118 x
3kg (3L)=354 mg.

Accessible daily dose of E 102 is the following: 7.5 x 32 =
240 mg.

Thus, the boy consumed excessive amount of tartrazine E 102
in the beverage (dye, which gives intensive yellow and orange
color), which, most likely, was the cause of severe urticaria and
Quincke’s edema.

Inpatient treatment lasting four days was conducted (hypoal-
lergenic diet, dexamethasone, clemastine, sorbent) with further
outpatient treatment (loratadine for 14 days). On the second day,
swelling disappeared, on the fifth day, rash regressed completely.

Throughout 6-month monitoring, no allergic manifestations
recurred in the child.

Fig. 1. Skin changes after consumption of sparkling non-alco-
holic beverage with multivitamin taste

Clinical case Ne2. Patient K., 3 years old. On admission to
inpatient department, there were complaints about rash on the
body of spotty papular nature, generalized, in some places —
merged, marked itching and restlessness (Fig. 2). Rash appeared
in five hours after consumption of a colorful lollipop. Anamne-
sis: an episode of severe urticaria 10 months before (the child was
cured in three days on an outpatient basis, was not examined).

© GMN

Family anamnesis: not burdened.

Treatment was conducted on an outpatient basis for one day:
diphenhydramine, sorbent. During the night the child was rest-
less, cried and had marked itching.

Peculiarities of anamnesis: the child does not attend kinder-
garten, is constantly under mother’s control. The day before,
they had visited an entertaining center. The boy had dinner at
home; in the center, he only drank fruit stew and ate a lollipop.

Ten months before, the patient experienced acute respira-
tory infection. During treatment of the infection, he received
paracetamol 0.17 in suppositories (it was also used at age 6-7
months for fever during eruption of teeth) and cough syrup (car-
bocisteine) — liquid of orange color.

Having related two episodes of urticaria, we studied the com-
position of a lollipop and syrup.

Composition of a lollipop: glucose syrup, citric acid, corn
syrup, glycerin, artificial dye (E 110).

Composition of cough syrup: carbocisteine, glycerol — 5 g,
sucrose — 70 g, dye E 110 — 1 mg, filtered water.

Thus, the cause of severe urticaria in the patient was revealed
— consumption of a lollipop and syrup, which contain a common
type of dye — E 110 (yellow “sunset”).

Administered treatment (hypoallergenic diet, intravenous ad-
ministration of dexamethasone and chloropyramine hydrochlo-
ride, sorbent) enabled to stabilize the child’s health condition
within three days. Recommendations were given to follow diet
and take cetirizine for 10 days. Throughout an 8-month monitor-
ing of the child, no allergic manifestations were observed.

Fig. 2. Skin changes after consumption of a colorful lollipop

Thus, when buying or consuming a product, it is necessary
not only to look at integrity of packaging, to read shelf life,
but also its composition, including food additives. Do not be
cheated with labels: “ecological product” or “it does not contain
artificial dyes”, because this product can contain ingredients, for
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manufacture of which artificial or genetically modified elements
were used [2,4]. The longer a list with the composition of product
on the package, the more likelihood exists that it contains suspi-
cious ingredients. Proper reading and analyzing of information on
the label can be warranty of a child’s and family members” health.
Conclusions. 1. Food additives are widely spread in the chil-
dren’s diet.

2. Brightly colored food products, goods with intensive odor and
long shelf life are often the source of “harmful” food additives.
3. ,,Harmful” food additives are most commonly present in meat
and dairy products, confectionery, beverages, sauces, canned
products, spices.

4. It is necessary to instruct patients or their parents to read and
properly interpret information on the package about composi-
tion of products and drugs.
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SUMMARY

HYPERSENSITIVITY REACTIONS TO FOOD ADDI-
TIVES IN PEDIATRIC PRACTICE: TWO CLINICAL
CASES

2Matsyura O., *Besh L., 'Besh O., 'Troyanovska O.,
'Slyuzar Z.

! Danylo Halytsky Lviv National Medical University, *Communal
Nonprofit Enterprise “City Children's Clinical Hospital; Ukraine

The article presents analysis of causes of occurence and own di-
agnostic search for hypersensitivity to food additives in children.
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Food additives are substances of natural and artificial origin,
purposefully added to food products for certain technological
effects (color, resistance to spoiling, maintenance of the struc-
ture and appearance). It has been shown in the article that
most frequently ,,harmful” food additives are present in meat,
dairy and confectionery products, beverages, sauces, canned
products, spices. The most threatening as to the development
of allergic reactions in children (dermatitis, urticaria) are the
following additives: E 102 - tartrazine, E 103 - alkaline, E
104 - yellow quinoline, E 105 - transparent yellow, E 110 -
yellow “sunset”, E 111 - orange alpha-naphthol, E 122 - car-
moazine, E 123 - amaranth, E 124 - ponso 4R, E 126 - ponso
6R. Regarding the preservatives, the most commonly spread
triggers of allergic reactions are benzoates (E 210-219) and
sulfites (E 220-229), which can cause urticaria, dermatitis,
bronchial asthma exacerbations, and anaphylaxis.

Taking two clinical cases as the example, the observation of
the development of severe allergic reactions associated with the
harmful effects of certain nutritional additives (E 102 - tartrazine
and E 110 - yellow ,,sunset”) could be conducted.

It is necessary to instruct patients to read and correctly inter-
pret the information on the packaging of the products. Brightly
colored foods, products with intense smell and long shelf life are
often the source of “harmful” food additives. The longer is the
list of the ingredients of the product on the packaging, the higher
is the likelihood that it contains doubtful ingredients.

Keywords: food additives, children, hypersensitivity.

PE3IOME

PEAKIIMU THIIEPYYBCTBUTEJBHOCTHU K IIUIIE-
BbIM IOBABKAM B JIETCKOWM IMPAKTHUKE (CJAYUYAH
N3 ITPAKTUKHN)

12Mamopa O.U., “bem JI.B., 'Bemr O.M.,
'"Tposinosckast 0.0., 'Cuarozap 3.J1.

UTb606CKUTl HAYUOHANLHBIL MEOUYUHCKULL VHUBEPCUMEM UM.
Hanuna Ianuyroeo, *KHIT “I'opodckas 0emckasi KIuHuYecKas
6onvHuya 2opoda Jlveosa”, Ykpauna

B crarbe mpencraBlieHbl aHAJIM3 NMPUYUH BO3HUKHOBEHUS W
COOCTBEHHBIN JAMArHOCTUYECKHUN MOMCK IMIEPYyBCTBHTEIIBLHO-
CTH K IHIIEBBIM JOOaBKaM y JeTeH.

[MumeBsle 100aBKM — 9TO BELIECTBA HPHPOIHOTO WM HC-
KYCCTBEHHOTO IPOUCXOX/CHUsS, CIICIMAILHO BHECCHHbIC B
MHIIEBBIC MPOAYKTHI [UISI JOCTHXKSHUS OIPE/ICNICHHBIX TEXHO-
noruueckux 3(@deKToB (LBET, CTOHNKOCTb, COXpAHCHUE CTPYK-
TYpbl U BHEUIHEro Bujaa). B crarbe mokasaHo, 4To yaiue BCEro
«BPEIHBIC» IMUIIEBbIC JOOABKH HAXOAATCS B MSICHOM, MOJIOUHOM
U KOHJUTEPCKOW NMPOIYKIHSX, HAIMUTKAX, COycax, KOHCEpBax,
crenusaX. YrpoXamolUMMU [0 Pa3BUTHIO aJUIEPIHMUYECKUX peak-
LU y feTel (IepMaTuT, KpaluBHULA) CPEAN KpacUTesIel SBIIs-
torcsi: E 102 - Taprpaszun, E 103 - ankanun, E 104 - xentsbiii
xuHoiuH, E 105 - sxenthiit mpo3paunsiii, E 110 - xenTslii «3a-
kat», E 111 - opamwkessiii anbga-nadron, E 122 - kapmyasuH,
E 123 - amapanr, E 124 - nonco 4R, E 126 - nonco 6R. Cpenu
KOHCEPBAHTOB TPUITEpaMH 4allle BCEro BBICTYMAIOT OCH30aThI
(E 210-219) u cynbdutst (E 220-229), koTOpble MOTYT BBI3BaTh
pa3BUTHC KPANUBHHUIBI, AepMaTuTa, 00OCTpeHHE OpOHXHAIIb-
HOM acTMbI, aHA(UITAKCHH.

Ha npumepe qByX KIMHUYECKHUX CIIydaeB IIOKa3aHO HaOroIe-
HHE 32 ICTbMH C Pa3BUTHEM TDKENBIX aJUICPIUYECKUX PEaKInii,
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CBSI3aHHBIX C BPEIHBIM BO3JEHCTBIEM HEKOTOPBIX MUIIEBbIX J10-
6aBok (E 102 - Taprpasun u E 110 - xenTblii «3aKar»).

HeoOxoquMo pa3BuBaTh y MALUCHTOB HABBIKM YHUTATh W
NpPaBWIBHO TPAKTOBaTh MH(MOPMALMIO HA YIAKOBKE O COCTaBe
IUIIEBBIX MPOAYKTOB. SIPKO OKpalleHHbIC MPOLYKThI, C HHTEH-
CHUBHBIM 3aI1aXOM U JOJIT'MM CPOKOM XPaHEHHsI 4acTO COIepKaT
«BpeAHBIE» NHILEBbIe 100aBKU. UeM JUIMHHEe CIHCOK C COCTa-
BOM IIPOJYKTa Ha YIIAKOBKE, TeM OOJIbIIE BEPOSITHOCTB TOTO, 4TO
B HEM COJIEPKATCSI COMHUTEJIbHBIC HHIPETUCHTBI.
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LYME BORRELIOSIS - ENDEMIC DISEASE IN CHILDREN OF TERNOPIL REGION

Nykytyuk S., Klymnyuk S., Podobivsky S., Levenets S., Stelmakh O.

1. Horbachevsky Ternopil National Medical University, Ukraine

Lyme borreliosis (LB) is an endemic multisystemic disease
caused by the Borrelia burgdorferi sensu lato spirochete (sl),
which is transmitted to humans by ticks. Ixodes ricinus are car-
riers of the pathogenic Lyme borreliosis species in Europe [38].

There has been a sharp increase in number of episodes of
LB in recent decades in Canada [8], Western Europe [57],
especially in its northern region [55]. Incidence of LB in
Ukraine is also steadily increasing. For example according
to the data from the Center for Public Health of the Ministry
of Health of Ukraine [5], only 58 cases of LB were regis-
tered in 2000 (0.12 per 100 000 of the population), and in
2018 there were already 5418 cases (12.78 per 100 000 of
the population) (Figure 1). Therefore, during this period, the
incidence of LB increased 93.4 times [31]. Slight decrease in
number of cases was observed in 2019 with 4482 cases (10.6
per 100,000 population).

The incidences of Lyme disease in different areas depends
on the frequency of borrelia-infected ticks (0 to 40%) and the
lifestyle of the population [18,40]. As children are the most dy-
namic group of society, they are in a highest risk group of tick
bite and therefore, of Lyme borreliosis. Often, ixodic ticks are
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concurrently infected with several pathogens of human infec-
tious diseases [26,39,42].
Despite high incidence, it is difficult to detect B. burgdor-

feri s.1[32] because it affects multiple organs and systems [18].

Nonspecific symptoms of LB and lack of specific and sensitive
laboratory diagnostics of neuroborelliosis complicate verifica-
tion and classification of LB. Diagnostic criteria of Lyme dis-
ease (including Lyme disease of CNS in polyneuropathy) are
recommended by European Federation of Neurological Societ-
ies: (EFNS). The following 3 criteria are named for diagnosis of
late CNS Lyme disease with polyneuropathy: Clinical diagno-
sis of Peripheral neuropathy, CSF pleocytosis and presence of
B. burgdorferi - specific antibodies in serum [37]. CNS Lyme
disease diagnosis requires 2 of the 3 criteria to be met. In cases
when a third criterion is missing, a repeat test is done in 6 weeks
and it needs to be positive. Therefore, if the child has only non-
specific symptoms that can be caused by many other illnesses,
misdiagnosing is possible. Additionally, the sensitivity of sero-
logical testing for LB may be low at an early stage but it in-
creases to about 95% 8 weeks after the onset of the disease [22].
That’s why we prescribe Routine two-stage test [S3].
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Fig.1. Incidence of LB cases per 100,000 population during 2000-2019 in Ukraine and Ternopil Region

It is very important to characterize the etiologic agents and
their role in the pathogenesis and clinical manifestation of LB
for two main reasons. First, endemicity’ of Lyme disease in an
area is an important factor that influences correct diagnosis. Sec-
ond, the types of pathogens effect Lyme borreliosis symptoms
and the timely diagnosis. Knowledge about these two factors
helps medical doctors to estimate a patient’s exposure and to
start timely treatment [18,40].

Differences in the prevailing clinical picture depend on the
genome of Borellia. About 18 genotypes of the complex Bor-
relia burgdorferi sensu lato are detected and studied, of which
the pathogenic agents are B. afzelii, B. garinii, B. burgdorferi
sensu stricto, B. bavariensis and B. spielmanii [9 |. B. afzelii is
more associated with skin infections, B. garinii — with neuro-
logical symptoms, and lesions caused by B. burgdorferi sensu
stricto — with arthritis [53]. All three causative agents (Borrelia
burgdorferi s.l., Borrelia miyamotoi and A. phagocytophilum)
cause erythema migrans (ME). Several genotypes of the patho-
gen are also possible in one vector, which causes a polymorphic
clinical picture [33].

The largest diversity of B. burgdorferi sensu stricto genotypes
has been described in Europe and Asia [41]. Long-term observa-
tions have revealed that in Europe the disease is in most cases is
caused by B. afzelii and B. garinii, [17] whereas in the US — by
B.burgdorferi [8]. In Russia, the dominant spirochetes are B. ga-
rinii and B. afzelii. [26,34,52]. B. burgdorferi is the only cause
of infection in the US, and is the most arthritogenic.

Aim of this study is to estimate the percentage of LB-infected
ticks and to evaluate LB pathogen’s genotype in children with
clinical suspicion of Lyme borreliosis in the Ternopil region,
Ukraine. A clinical and epidemiological connection between the
tick bite and the development of clinical symptoms is explored.

Material and methods. Our study was conducted, in Ternopil
region (Western Ukraine) and consists of two parts: during the first
study we conducted a survey and in the second study we performed
laboratory examination of collected ticks and blood samples.

Study 1. Our survey aimed at determination of complains and
clinical features of the children with tick bite, that were admit-
ted to Ternopil Regional Children’s Hospital. Altogether 795
children who had clinical suspicion of Lyme borreliosis were
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enrolled in our survey. Survey was conducted by doctors of Ter-
nopil Region Hospital. All participants completed a question-
naire that consisted of 20 questions. Questionnaire was filled out
either by patients or by caregivers in those cases when the child
was too young. Survey included questions about geographical
location of tick bite, area of tick bite (upper limb, lower limb,
neck, chest, shoulders, head, abdomen), time between tick bite
and it’s removal, method of tick removal, symptoms that oc-
curred after the tick bite, presence of erythema migrans, treat-
ment method of LB and other chronic diseases, having a pet
and whether pet has been bitten by a tick. (Survey was done in
2018-2020 years).

Study 2. During the second study, we did laboratory analysis
of the collected ticks and blood samples in order to determine
the percentage of LB-infected ticks and to evaluate genotype
of LB pathogen. This study was conducted in 2017 - 2019. 795
ticks and 109 blood samples were examined.

Ticks were used to detect infectious pathogens with follow-
ing evaluation of pathogen’s genotype. 70.0% of the ticks were
extracted and the locus of bite was acepticized using anti-in-
fective agent in Ternopil Children’s Hospital. The rest of ticks
were extracted by other methods. Examination was carried out
in Laboratory of the Center for the study of Lyme borreliosis
and other ticks infections of I. Horbachevsky Ternopil National
medical university.

In order to detect infected ticks and to evaluate pathogen’s
genotype we conducted real-time Polymerase Chain Reaction
(PCR) using [4]. Presense of the deoxyribonucleoside (DNK)
of the following ticks pathogens was evaluated: B.burgdorferi
s.l. (B. afzelii, B. burgdorferi sensu stricto and B. garinii), A.
phagocytophilum, B.miyamotoi. We also evaluated pathogens in
the mixed infections: B.burgdorferi s.l. and A.phagocytophilum,
B. burgdorferi s.1. and B.miyamotoi and A. Phagocytophilum,
B.miyamotoi with A. phagocytophilum, B.burgdorferi s.l.and B.
miyamotoi.

Percentage of infected ticks was calculated from total number of
795 ticks that we studied. Infected ticks were the ticks that tested
positively to Borrelia burgdorferi sensu lato DNK during PCR.

In order to detect species of ixodes that attacked children we
conducted microscopia of 795 ticks.
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According to the recommendations of the US Centers for
Disease Control and Prevention (CDC) [6], routine two stage
method (Fig. 2) was used to analyse blood samples in order to
confirm LB diagnosis, to determine forms of the lesion, and to
identify antigens of pathogens: B. afzelii, B. burgdorferi sensu
stricto and B. garinii. [39]. 109 blood samples were taken from
those children with tick bite who agreed to participate in the
study and were able to donate blood for the confirmation of
Lyme disease. The test was performed during the period within
one and three month after tick bite. During the first stage, the
presence of B. burgdorferi s.l. was detected by the method of
immunoassay analysis using the Euroimmun AG test systems
(Germany). Specific IgM were detected using Anti-Borrelia
Burgdorferi ELISA (IgM), and antibodies IgG were detected by
Anti-Borrelia plus VLsE ELISA (IgG). According to the manu-
facturer’s recommendations, the result > 22 RU/ml was consid-
ered positive, while in the range between 16 and 22 RU/ml it
was considered intermediate, and if less than16 RU/ml result
was negative [6, 17]. During the second stage, those children,
(Fig. 2) who showed positive and intermediate result (63 chil-
dren) in ELISA underwent immunoblot method (EUROLINE
Borrelia RN-AT). IgM antibodies were detected by Anti Bor-
relia EUROLINE Borrelia RN-AT (IgM), and IgG antibody by
using Anti-Borrelia EUROLINE RN-AT (IgG). According to
the manufacturer’s recommendations, the presence of specific
IgM antibodies was considered positive, intermediate or nega-
tive, depending on the combinations of OspC antigens of the
three species of Borrelia (B. afzelii, B. burgdorferi s.s. and B.
garinii), p39 and VLsE Bb. At the same time, the presence of
IgG was considered to be positive or negative, depending on the
combinations of VLSE antigens of the three species of Borrelia
(B. afzelii, B. burgdorferi s.s. and B. garinii) and other specific
antigens: p18, p19, p20, p21, p58 , OspC (p25), p39, p83, Lipid
Ba, Lipid Bb.

First Test Second Test

TeMi IgG
Western Blot (38
children with (EM)

Positive result or
intermediate
reslt (63
children)

ELISA
109 children

TeMi 1gG
Western Blot (12

5| children with nervous
system lesions)

Negative result
(56 children)

IgMi IgG
Western Blot (13
L children with
arthritis)

Fig. 2. Two Stage method

Additional examination was carried out in 33 children who
had extracutaneus disseminated disease (arthritis=13, neu-
rolyme=20). Out of 20 children with neurolyme 12 children were
subject to two-stage test examination. These children did not
have examined ticks, as they already developed clinical mani-
festations of LB. 12 children with neurolyme were subject to
obligatory clinical-laboratory examination — CSF (cerebrospinal
fuid), PCR, general blood analysis. CSF analyses included cell
counts, glucosae, protein [11, 44]. Their CSF was tested by PCR
in order to determine acidi nucleinici DNA of the pathogen. 13
children who had arthritis had general clinical examination,
acute reumatic test, ultrasound examination of the knee joint.

Results and discussion. In this section we present results of the
first study regarding clinical features of the children with tick bite

© GMN

and of the second study that aimed at determination of percentage
of LB-infected ticks and genotyping of the infectious pathogens.

Study 1. We found that the average age of children, bitten by
tick, was 11.9 years (children were aged from 6 months to 18
years). The gender distribution was 355 (44.6 %) girls, and 440
(55.3%) boys. Children were referred by general practitioners
or (mostly general) pediatricians from all over the Ternopil re-
gion. Our survey showed that in 30% of tick bite cases 12 hours
passed from the moment of the tick bite to tick removal, up to 24
hours — in 34.3%, 24 - 48 hours and more — in 4%, and 31.7% of
children did not remember the bite itself.

The most common localizations of the bite are the section
of the head 255 (32.%), ear 9%, and lower limbs 180 (22.6%).
Torso (trunk front 67 (8,4%), trunk back 69 (8,6%) and abdo-
men were second most common localizations of the bite in 67
(8.4%) and 57 (7.1%) correspondingly. Neck 76 (9.5%), upper
extremities 77 (9.6%) and section of sex organ 14 (1.7 %) are
least common localizations.

The average interval between the tick bite and the appearance
of clinical symptoms was 12 days. On average, the clinical diag-
nosis was established 14 days after the bite. Terms for treatment
prescription lie within the range of 2 to 31 days.

According to the results of our survey, the leading symptoms of
LB were Exanthema — in 83 (10.4 %) children, fever in 17 (2.1%),
headache in 14 (1.8%), myalgia —in 15 (1.8%), and enlarged lymph
nodes near the tick bite place — in 6 patients (0.75%). 520 (65.4%)
respondents didn’t report any clinical symptoms. 27 (3.4 %) re-
spondents reported the itching at the bite’s place, decreased vision —
in 1 patient, pain at the site of bite — 7 (0.9%), infiltration at the bite
point — 6 (0.7%), Scleroderma spots originated in 1 child. 11.9%
of patients complained of fatigue, myalgias, and cognitive changes
were noted in 12 (1.3%) children.

The survey showed that the most common clinical manifesta-
tion of LB is a typical skin disorder, known as erythema migrans
(ME). EM, a rash spreading slowly from the site of a tick bite
that may have been in apparent. Systemic symptoms, including
myalgia and arthralgia, can accompany EM, especially in Bb
and Bg infections [48]. As noted by G. Stanek (2012) [50], the
peculiarities of the clinical manifestations of Lyme disease in
children are sometimes similar to those seen in adults, although
symptoms may take shorter and the result may be more evident
[59]. ME appeared during the period for up to 24 hours in 25
patients (30.1%), 24 to 48 hours in 23 patients (27.7%), more
than in 48 hours in 11 patients (13.2%), more than 3 days in 6
patients (7.2%), after several months — in 1 patient (2.3%). 17
people (20.5%) with ME did not remember the bite itself.

Detected ticks were removed with tweezers in 675 (84.9%)
children, scratched off with a finger nail in 25 (3.1%), lubricated
with fat (e.g. butter, oil) to make it get out - 28 (3.5%), other
methods 67 (8.4%). A disinfectant solution was applied only in
701 (88.2%) children.

Our survey determined that the most common geographical
location for the tick bite was the city, since 357 (45%) of chil-
dren were bitten there, while only 143 (18%) reported being bit-
ten in the village. 31 (17.3%) tick bites occurred in the forest,
dacha 151(19%), 39 (5%) in the garden, 19 (23%) in the park,
and 55 (7%) do not remember being bitten by the tick.

Among the examined group of patients there were detected
concomitant diseases. 7 (0.8%) respondents reported Epstein
Barr Infection, 23 (3.1%) reported diseases of the upper respira-
tory tract (bronchitis, adenoid vegetation, pneumonia), changes
in the nervous system in 10 (0.8%). Congenital heart defects
were reported in 3 cases.
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28% of respondents have domestic animals, which lived in
families, namely dogs, cats and rabbits. Pets were bitten by a
tick in 26% of cases.

Study 2. We found that only 33.5% (267) of children who
participated in the study were bitten by infected ticks (Table
1). LB was caused by one or few of the following pathogens:
B.burgdorferi s.l, A.phagocytophilum, and B.miyamotoi.
There were 172 tick bites in children registered during 2017
while only 34 (19%) ticks were infected by studied pathogens.
B.burgdorferi s.l. was detected in 19 (55.9%) ticks, A. phago-
cytophilum — in 12 (35.3%). In 2018, there were 376 registered
tick bites in children, and 128 (34%) of the ticks were infected
with studied pathogens. Among the 128 infected ticks, removed
from children’s skin in 2018 B.burgdorferi s.l. was detected in
54 (42.3%) ticks, 4. phagocytophilum — in 53 (41.4%). In 2019,
247 children were affected by ticks, only 105 ticks (42.5%) were
infected . B. burgdorferi s.1. was detected in 57 (54.3%) of the
infected ticks, A. phagocytophilum — in 33 (31.4%), B. miyamo-
toi —in 3 (2.8%).

We found that 33 ticks were infected with several pathogens.
The DNA of infectious pathogens in mixed infections revealed
that B. burgdorferi s.1. with A. phagocytophilum was found in
24 (8.9%) cases, B. miyamotoi and A. phagocytophilum — in 2
(0.74%), B. burgdorferi s.1., and B. miyamotoi — in 2 (0.74%),
B. burgdorferi s.1., B. miyamotoi and A. Phagocytophilum - in 5
(1.8%) ticks (Table 2).

We identified that out of 795 studied ticks, 787 (98.9%) were
Ixodes Ricinus and 8 (1.0%) - Dermacentor reticulatus.

Immunological examination of the blood samples, using ELI-
SA method showed that out of 109 children 53 children were
seropositive and intermediate and 56 - sero-negative.

In 109 children with lesions the following forms were noted:

- skin - erythema form in 83 (76.1%) cases;

- nervous system in 20 (18.3%) cases;

- arthritis in 13 (11.9%) cases;

- heart in 1 (0.9%) case.
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The presence of Erythema migrans is considered the diag-
nostic criterion of LB disease without confirmation. The big-
gest group of patients with LB, namely 83 (76.1%) children had
Erythema migrans.

Not all parents of the children agreed to participate in study.
However, 20 children participated in two-stage study, and 19
respondents participated only in 2nd stage (taking into account
that children often refuse injections).

During clinical examination of children with ME lesions of
the nervous system with lesions of the neck muscles (1 child)
have been identified. EM was pathognomonic syndrome in the
beginning of the clinical symptoms in 15 children with dissem-
inated form of LB, arthritis (10 children), and encephalitis (5
children).

20 children were diagnosed with disseminated form of lime
borreliosis. Eight patients had a peripheral facial palsy, two pa-
tients had acute encephalitis, two had neuromuscular damage
that were associated with neuroborreliosis.

We examined blood and spinal fluid in 10 patients and in
one boy with nervous system disorder (neuro-lyme) by PCR.
A. Phagocytophilum of spinal fluid was positive in one pa-
tient, B. burgdorferi s. was negative. Six patients had a pleo-
cytosis.

Table 3 presents immunoblote results in 38 seropositive cases
of erythema migrans, in 12 seropositive cases of neuroborelosis
and in 13 seropositive cases of arthritis.

In our laboratory study we determined following indicators:
OspC Ba (B. afzelii), OspC Bb (B.burgdorferi), OspC Bg (B.
garinii) to IgM, and OspC (B. afzelii) to IgG. Imunoblot method
revealed, highly specific IgM for OspC B. afzelii in 28,57%
cases (from 63 seropositive patiens), Ospc B. burgdorferri in
14.28% of cases, OspC Bg (B. garinii) in 23.8%, P41 in 46.03%.
(For intermediate and high indicator).

Antigen VLSE IgG B. afzelii in 25.3%, VLSE B. burgdorferri
31.7.%, VLsE B. garinii 23.8 % in patients with erythema mi-
grans in the acute period of the disease P41 — 63.4 % (Table 3).

Table 1. Number and percentage of infected ticks in 2017-2019 and their genotype (PCR method)

Infected ticks B.burgdorferi s.l. A.phagocytophilum B.miyamotoi
Year | Total number of tick bites
abc. % abc. % abc. % abc. %
2017 172 34 19.7 19 55.9 12 353
2018 376 128 34 54 423 53 414 3 2.3
2019 247 105 42.5 57 543 33 314 3 2.8
Total 795 267 48.6 130 48.6 98 36.7 6 22
Table 2. Number and percentage of different combinations of pathogens in infected ticks
) B.burgdorferi s.1. B.burgdorferis.l, | g @ motoi withA. | B.burgdorferis.l., B.
Infected ticks and B.miyamotoi and hagocytophilum mivamotoi
Year A.phagocytophilum A.Phagocytophilum phagocytop Y
abc. % abc. % abc. % abc. % abc. %
2017 34 19.7 3 8.8
2018 128 34 14 10.9 4 3.1
2019 105 | 425 7 6.7 1 0.9 2 1.9 2 1.9
Total 267 24 8.9 5 1.8 2 0.7 2 0.7
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Table 3. Antigenic categories of borrelias depending on the pathology (immunoblot method)

IgM IgG
OspCBa | OspC OspC VLSE | VLsE (B. | VLsE Liid Bb OspC
Indicator P41 (B. Bb Bg (B. (B. burgdor- (B. Lipid Ba (prur _ (B. P41
(n/%) (n-%) afzelii) | (B.burg- | garinii) | afzelii) ferri) garinii) | (B.afzelii) do;' fer:‘gi) afzelii)
-%) | dorferi) | %) | M@-%) | 0-%) | (0-%) (n-%)
» 2/ 2/ 2/
Arthritis I* - ) - 1/ ) . 1/(7.7%) 1(7.7%) | 1/7.7%)
(r=3/11.9%) (15.4%) 7.7%) (15.4%) | (15.4%) -
- 2/ 1/ 2/ 3/ 3/ 2/
Arthritis H 5/ ) . . ) . ) 1(7.7%) | 1/7.7%) 6/ )
(=13/11.9%) (38.5%) (15.4%) | (7.7%) | (15.4%) | (23.1%) | (23.1%) | (15.4%) 46.2%) 7-53.8%
CNS I* 3/ - - © 19/0/) - 2/(1.8%) 1(0.9%) - -
(n=12/11.0%) (2.7%) ) e e )
2/ 4/ 2/ 3/ 1/
CNS H* ) . ) ) - ) - - - . 6/
(=12/11.0%) (1.8%) | (3.7%) | (1.8%) | (2.7%) (0.9%) 3/(2.7%) (5.4%)
%
iriygtr};‘:‘i‘nlter 12/ 4 3 4 4 2 7 s
- 0 0 0 0 - 0 0 - - ) ‘070
mediate results | G16%0) | (105%) | (7.9%) | (10.5%) (10.5%) | (5.3%) (18.4%)
(N=38/34/9.3.%)
Erythema 26/
. . 7/ 6/ 3/ 5/ 10/ 10/ 8/ ) 8 .
f;irl‘t‘:;{};‘gh (184%) | (158%) | (7.9%) | (13.2%) | 263%) | 263%) | @1.1%) | Y37 - QL1 | (©94%)
(N=20/13.8%)

notes: * H—high, [ —Intermediate Indicators

We determined that, in the acute period of the CNS diseases
highly specific IgM to OspC B. afzelii was found in 3.7% cases,
Ospc B. burgdorferri in 6.8%, OspC Bg (B. garinii) in 2,7%,
antigens P41 in 29% and IgG to VLsE B. afzelii 3.7%, Ospc B.
burgdorferri in 1,8 % of cases VLSE B. garinii 1,8%, VLSE B.
burgdorferri 0.9%, OspC B. afzelii in 2 .7%, while P41 in 4.5%.

Our results show that highly specific IgM to OspC B. afzelii
was detected during the acute period of arthritis in 30.8% of
the 13 children. OspC Bg (B. garinii) was detected in 23.1%
of them, Ospc B. burgdorferri in 7.7% of cases and higher rate
of positivity of the IgG OspC, VLsE B. afzelii - in 38.5% and
VLsE (B. burgdorferri) in 38.5%, while VLsE (B. garinii) in
23.1%, Ospc B. afzelii in 53.9%. Lipid Ba (B.afzelii) 15.4 %.

Higher rate of positivity of the IgG p58 and OspC Antibod-
ies against OspA, an indicator of later stage infection, occurred
more frequently in the refractory group without reaching signifi-
cant level. Over 85% of IgG - positive serum can only be identi-
fied by assessing VISE antigen of the three species of Borrelia
(B. afzelii, B. burgdorferri s.s. and B. garinii) [9].

We studied immunological parameters in various forms of
LB: antibodies to B. burgdorferi sensu stricto was revealed in
children with erythema migrans, arthritis and neurolyme; high
specificity of IgM to OspC (B. afzelii) and B. garinii was detect-
ed in patients with arthritis and CNS; high levels 1gG VLSsE (B.
burgdorferri) and VLsE (B. burgdorferri) was found in patients
with skin disorders. As a result of immunological testing (immu-
noblot methods), we estimate organotropism of B. burgdorfery
to skin lesion (erythema migrans) in 31, 6 %.

We performed survey and laboratory examination of children
from a Lyme endemic region.

In our study 787 (98.9%) ticks were Ixodes Ricinus and 8
(1.0%) - Dermacentor reticulatus.

Findings from other studies suggest that in Ukraine are found
three species of ticks: 1. ricinus, D. reticulatus and R. sanguin-
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eus, and 1. ricinus dominates [1, 46] This data coincides with
findings of scientists from Belgium [29] that the great majority
of'ticks belonged to Ixodes ricinus (99%). Among the 10 species
of ticks ixodides found in the Western region of Ukraine, Ixo-
des ricinus and Dermacentor reticulatus are the most common in
the region (Ben, Lozynskyi, 2019) [33]. Prevalence of I. ricinus
corresponds to our results, however it contrasts with indicators
of infection with I. Ricinus ticks from the Czech Republic (0.8
— 7.2%) [26], Hungary (8.8%) [27], Poland (1.7-14.0%) [58],
Slovakia (2.9 — 7.2%) [47].

We found that percentage of Borrelia - infected ticks in children
of Ternopil region is 33.5%. This number is relatively higher in
contrast to Ukraine in general, where number of infected ticks is
9.7 [5]. Overall, we find that edipemiological situation of LB in
Ukraine is understudied, since the retrospective epidemiological
analysis of Lyme borreliosis dynamics in the period from 2000 was
done only in Sumy, Rivne and Kharkiv regions [31,34,36]. During
2000 —2018, the incidence of Lyme disease increased 93.4 times in
Ukraine. The increase in Sumy region (East of Ukraine) was 75.5
times (Sumy region) [31] and in Ternopil region (Western region)
167 times compared to year 2000 [5].

At the same time, percentage of infected ticks in Poland is
6.2% , in Ukraine - 9.7%, in Belarus - 9.4%, in Lithuania - 11%,
in Russia — from 24.5% to 90%, in Latvia — from 18 to 51%
[44,47,48]. Therefore our study shows that rate of infected ticks
is much higher in Ternopil region than in Ukraine in general and
also higher than in other neighbouring countries.

According to our results, the most common localizations of the
bite are the section of the head 255 (32.%), ear 9%, lower limbs
(22.6%). Our results coincide with other studies of children, that
report up to 70% of the infestations take place on the head and its
vicinity (behind the ears, on the hair line, neck) [2]. Studies of tick
bites in adults report that skin of lower extremities, buttocks, groins
and abdomen are the most frequent bite areas [40].
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Tick-borne pathogens. Our PCR examination of the bacterial
DNA, showed that only 267 (33.5%) ticks of 795 were con-
taminated by the gene-complex B.burgdorferi sensu lato. This
finding coincides with the other findings that report number of
ticks infected by B. burgdorferi S. L range from 0.5 to 85.0%
in Europe and 15.3% in Poland [50]. In Germany, the percent-
age of infected ticks amounted to 11.1% [56]. In Romania and
Belgium, the number of infected ticks was — 3.7 and 3.9%, re-
spectively, while the researchers in Italy found a slightly higher
rate — 5.7% [10, 29]. In another scientific work from Nether-
lands B. burgdorferi s.1. serologic tests were performed in 310
(95.4%) patients [39] and of these, only 28 children (32.9%) had
a diagnosis of LB. Another study from USA reports that 19.2%
of ticks are infected with B. burgdorferis. 1. [56].

We found B. Burgdorfery in 130 (48.6%) infected ticks, A.
phagocytophilum in 98 (36.7%), and in 6 (2.2 %) — B. miyamotoi.

Even though the data on anaplasma infection in Ukraine is
scance, according to Morochkovsky, I.I. Ben [36] the presence
of A. phagocytophilum was identified by PCR method in 6 pa-
tients during the period from 2012 to 2014 in Volyn (Western
region). In this research monoinfection (anaplasmosis) was de-
tected in one patient, in other cases it was present an association
with Lyme borreliosis. The author indicates that in mix-infection
with Lyme disease, the symptoms of Human granulocytic ana-
plasmosis are weakness and diseases progresses with the preva-
lence of the clinical picture of borreliosis. Other studies on the
structure of tick-borne zoonosis of the region have shown that
in the Western Ukraine, the proportion of granulocytic anaplas-
mosis can be up to 28.6% [3], which is in line with our findings.

Mixed infections. In our study we detected the DNA of com-
bined infections in ticks. We found B. burgdorferi s.1. in com-
bination with A. phagocytophilum in 24 (8.9%) cases. Our find-
ings correspond to findings of a study of mixed infections that
were recorded in four DNA samples, representing the prevalence
of B. burgdorferi s.1. and Borrelies and A.phagocytophilum of
ten form combined cells in natural conditions and are able to be
transmitted by tick bites as a mix-infection [30].

In our research B. miyamotoi and A. phagocytophilum was
found in 2 (0.74%) cases. B. burgdorferi s.1., and B. miyamotoi
was seen in 2 (0.74%) cases. B. burgdorferi s.l., B. miyamo-
toi and A. Phagocytophilum was detected in 5 (1.87%) ticks.
In general, our findings on tick contamination by several patho-
gens are in line with the results of studies. However, some of
the numbers are lower comparing to findings of other study of
mixed infections where tick-borne pathogens, namely spiro-
chetes from B. burgdorferi s. 1. complex, 4. phagocytophilum,
and Babesia microti, were detected in 11.1% of tested I. ricinus
ticks [10]. Other studies also report higher numbers of simulta-
neously diagnosed DNA of several bacteria — 3.8% [53]. Also in
comparison to other study from Canada [15] we see prevalence
of Borrelia miyamotoi infection, and co-infections with other
Borrelia s.1. In our study in 2 cases, anaplasmosis was confirmed
by IFA in patients’ blood while clinically there was migrating
erythema present.

These findings are consonant with the results of other stud-
ies. In scientific work [40] we found study of coinfection in
patients with erythema migrans. In other scientific work B. af-
zelii is the most common genospecies isolated from human skin
samples, and is therefore associated with skin manifestations
of LB, whereas B. garinii predominates in cerebrospinal fluid
specimens from neuroborreliosis patients [26]. According to the
literature 2.3% - 10% of patients presenting with erythema mi-
grans (acute Lyme disease) are cocomplex [11,17].
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In our study genotype of B. burgdorferi sensu stricto was
revealed in children with erythema migrans, arthritis and neu-
rolyme. High level Ig G VLsE (B. burgdorferri) and VLsE (B.
burgdorferri) was found in skin disorders.

High specificity of Ig M to OspC (B. afzelii) and B. garinii
was presented in patients with arthritis in their blood and CNS
(OspC Bg (B. garinii) was detected in 15% of them, OspC B.
burgdorferri in 5% in children with arthritis and IgG OspC,
VLsE B. afzelii - in 23.1% and VLSE (B. burgdorferri) in
38.5%, while VLSE (B. garinii) in 23.1%.

We have found antibodies against B. burgdorferi in 57,7%
child. In the acute period of the CNS diseases highly specific
IgM to OspC B. afzelii was found in 3.7% cases. specific IgM
to OspC B. afzelii was detected during the acute period of ar-
thritis in 30.8% of the 13 children. OspC Bg (B. garinii) was
detected in 23.1% of them, Ospc B. burgdorferri in 7.7% of
case.Antibodies against B. burgdorferi can be detected in 50-
90% of patients in stage II of Lyme disease [16,27]. In the early
phase of this stage mainly IgM antibodies are present, and in the
late phase there are often only IgG antibodies, but the levels of
specific IgM can persist for a long time [41].Our data is conso-
nant with the survey of 96 practically healthy donors [38] which
had antibodies in various titers to Borrelia burgdorferi s. 1., the
causative agent of the Lyme boreliosis, identified 11% of cases,
to Ehrlichia ch., 4% of cases and 1% of cases to A. phagocyto-
philum., and in 3% of cases it had place of mixed-infection. In
our study in one case, Anaplasma was detected by the PCR of
spinal fluid. The serologic prevalence ranges from 1.9% to 14%
in Germany , while clinically apparent infections of HGE have
not been reported [30].

Manifestations of LB. In our study — erythema migrans form
was found in 83 (76.1%) cases. This is due to the fact that soli-
tary EM (SEM) is the characteristic sign of early localized LB.
At the same time multiple EM (MEM) is one of the main char-
acteristics of early disseminated stage of the disease. Our results
coinside with other studies of European continent which report
that ME is the most common single manifestation in about 90%
of patients in population-based prospective studies [12-14,39]
and skin manifestations account for 79-90% of all LB cases in
children [33].

We observe 15 children who had out-of-skin forms of lyme
borreliosis in the foreplay of the disease had EM. The high rate,
early onset, and prolonged duration of risk for spirochetemia are
found as possible explanations to why untreated patients with
EM are at risk for dissemination of B.burgdorferi sensu stricto
to anatomic sites beyond the skin lesion site. Differences in the
strain of infecting spirochete, as well as host factors, may be
important determinants of hematogenous dissemination [2,52].

According to some studies, B. miyamotoi is a tick-borne bac-
terium which has only recently been identified in Europe as a
human pathogen causing relapsing fever and little is known
about its local impact on human health [8,21,47] while in our
study it had asymptomatic progress.

We find that 20 persons had extracutaneus disseminated dis-
ease (arthritis = 13, neurolyme = 20). Scientific literature con-
firm this finding that arthralgia and myalgia can be features of
carly disseminated disease [38]. Studies report that borreliosis
arthritis and carditis are more common in the US, whereas neu-
rological and late cutaneous manifestations are more commonly
found in Europe [13,47,48]. According to Klyys [24], 18.3% of
cases of LB disease in Ukraine are accompanied by lesions of
the musculoskeletal system, while 10.7% by pathology of the
cardiovascular system (in our study it is much smaller and only
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1%). Klyys also finds that about 40% of lesions are of the ner-
vous system while at our study it is much lower - only 18.3%.
In children, the most common manifestations of neuroborrelio-
sis are facial palsy (FP), uncommonly bilateral and meningitis.
Some children may present with nonspecific complaints such as
malaise, headache, fatigue and neck pain without clear neuro-
logical signs at physical examination [44].

In our study we found only two of three diagnostic criteria
for CNS Lyme disease, namely clinical diagnosis of Peripheral
neuropathy and CSF pleocytosis. Possible CNS Lyme disease
requires 2 of the 3 criteria; if a third criterion is missing, a repeat
test done 6 weeks later needs to be positive [ 35].Information on
disease endemicity in an geographical area should be regularly
provided to clinicians. Type of tick’s pathogen and combination
of pathogens influence Lyme borreliosis symptoms and course
of the disease, therefore clinicians should determine pathogen’s
genotype to provide timely treatment of Lyme disease. When
treating patients who were exposed to a tick in Tenopil region,
Ukraine, medical doctors should consider B. burgdorferi s.1., B.
Miyamotoi, A. Phagocytophilum pathogens and their combina-
tions as a causative agent of infection.

Conclusions. The types of pathogens influence on Lyme bor-
reliosis clinical symptoms and therefore on the timing of the
diagnosing.
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SUMMARY

LYME BORRELIOSIS - ENDEMIC DISEASE IN CHIL-
DREN OF TERNOPIL REGION

Nykytyuk S., Klymnyuk S., Podobivsky S., Levenets S.,
Stelmakh O.

1. Horbachevsky Ternopil National Medical University, Ukraine

The aim of research is to estimate the number of LB-infected
ticks and to evaluate their LB pathogen’s genotype in children
with clinical suspicion of Lyme borreliosis in the Ternopil re-
gion, Ukraine.

In our first part of the study we conducted survey of 795 patients
with clinical suspicion of Lyme borreliosis. In our second study we
did laboratory analysis of the 795 ticks and 109 blood samples from
children that were bitten by a tick. Real-time Polymerase Chain Re-
action (PCR) using Vector-Best production test systems were used
to detect infected ticks and evaluate pathogen’s genotype.

Only 267 (33.5%) children from the total number were bitten
by infected ticks. The following forms of the lesion were noted:-
skin - erythema form in 83 (76.1%) children, nervous system in
20 (18.3%), arthritis in 13 (11.9%) and heart in 1 (0.9%).

The remaining (59.2.%) of children at the time of the study
had no external manifestations and other clinical signs of the
disease. LB was caused by one or a combination of the few
pathogens: B.burgdorferi s.l., A.phagocytophilum, and B . miya-
motoi. The DNA of several infectious pathogens B.burgdorferi
s.l., A. phagocytophilum, B. Miyamotoi simultaneously were di-
agnosed in (12.3%). We identify antibodies to the Borrelia burg-
dorferi sensu lato in 57.7.% of the examined children.

The types of pathogens influence on Lyme borreliosis clinical
symptoms and therefore on the timing of the diagnosing.

Keywords: Lyme disease, borreliosis, PCR, erythema migrans,
lyme arthritis, neuroborreliosis, co-infection, ELISa, Immunoblot.

PE3IOME

JIAMM-BOPPEJINO3 - SHIEMUYECKOE 3ABOJIEBA-
HUE ¥ JETEW TEPHOIIOJIbCKOM OBJIACTH

Hukutiok C.A., Knumurwok C.U., ITonoouscknii C.C.,
Jleenen C.C., Creabmax E.E.

Teprononvckull HAYUOHANbHBI MEOUYUHCKULL VHUBEPCUMEm
um. U. T'opbauesckoeo, Yxpauna

Jlaitm-60ppenmo3  (JIB) sBisieTcss SHASMUYECKHM MHOTO-
CHCTeMHBIM 3a0oJieBaHHeM, BBI3BaHHBIM Borrelia burgdorferi
sensu lato (s.]). Tak xaK JIeTH SABJIAIOTCS HanboJiee NUHAMUY-
HOI MOMyJIsIKei 00IecTBa, OHH HAXOAATCS B TPYIINE BHICOKO-
r0 PHCKa yKyca KJICIAMH |, CIICI0BATEeIbHO, Pa3BUTHSI OOJIE3HN
Jlaiima.

© GMN

Lenbio uccaen0BaHMs SIBISICTCS ONPE/IeTICHIE POLICHTA HH-
(DUIMPOBAHHBIX JIAHM-00PPETHO30M KIICIICH U OIICHKA TeHOTH-
na JIb-narorena y neteit ¢ KIMHUYECKUM IOJI03PEHHEM Ha 3a-
GosieBaHuUE.

HccnenoBanbl 795 netell ¢ KIMHUYECKUM IIOJO3PEHUEM Ha
Jlaiim-60ppennos. Beissieno, uto 267 (33,5%) neteit u3 obiero
quciia y](yl_L[eHbl MH(bHquOBaHHbIMM KJICIIaMH. Ha MOMCHT
uccienoBanust y 109 nereil ormeueHsl cienyromue (HopMbl
KIMHUYECKUX IPU3HAKOB 3a00jeBaHUA: KoXa (3pUTEMHas
¢dopma) — y 83 (76,1%), nepBnas cucrema - y 12 (11,1%),
cyctaBbl — y 13 (11,9%), cepaue —y 1 (0,9%). Y ocranbHbIX
158 (59.2.%) nmereii Ha MOMEHT MCCIIEIOBAHUS KIMHUYECKHX
HpOS{BJ’[eHI/Iﬁ HC BBISBJICHO.

C 11e7bI0 BBISBICHUS HH(OUIIMPOBAHHBIX KIICIICH U OLICHKH
reHOTHUIa rnaroreHa onpezeieHsl Deoxyribonucleoside knHa3bl
(DNK) Borrelia burgdorferi sensu lato. cuctemsl TecTHpOBaHUs
vector-Best [uist B pexxnMe peanbHOro BpEeMeHHU MOJIMMEpa3Hoi
LEIMHOHN peaKkiuu.

B pesynbrare wuccrnenoBaHusi BbisgBIeHO, 4TO JIB BbI-
3BaH OJHHUM WM KOMOMHAIIMEH HECKOJLKHX I1aTOT€HOB:
B.burgdorferi s.1., A.phagocytophilum n B.miyamotoi. DNK
HECKOJIbKUX HH(EKIIMOHHBIX naToreHoB B.burgdorferis.l., A.
phagocytophilum, B. Miyamotoi ogHOBpeMeHHO ObUIM JHa-
rHoctupoBansl B 12,3%. Antutena k Borrelia burgdorferi s.
1. BoLsIBIICHBL Yy 57,7% 00CIen0BaHHbBIX ACTEH.

Tunsr IMaTOr€HHbIX MUKPOOPTaHU3MOB BJIMAKOT HAa KIMHUYEC-
ckue mposiBacHus Jlaiim 6opesinosa u, CleI0BaTelbHO, Ha CPO-
KU [TOCTaHOBKH JTHarHo3a.

A9boydy
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1.603030940, b.ge00360% 30, b.3m@Mdogl o,
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©03060m 9b0ggaLod 9@ 0, 93eo0bs

@503-30Ggmombo  [oMBmopygbl  gbpgdy®  dde-
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Qm®Igoo: 3obol (gHomgdygemo gm@ds) — 83-L (76,1%),
bgdggemo LobBgdolb — 12-L (11,1%), Labb@gdol — 13-1
(11,9%), ygemols — 1 (0,9%).
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ols DNM - B. burgdorferi s.l.-ols, A. phagocytophilum-ols
©o B. Miyamotoi-ols. godmggagyemo dogdggools 57.7%-
b aodmyggmobos sb@olbbgyagdo Borrelia burgdorferi
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RISK FACTORS AND COMORBIDITY IN DIFFERENT TYPES OF FUNCTIONAL DYSPEPSIA:
RETROSPECTIVE COHORT ANALYSIS

12Solovyova G., 'Alianova T., 'Taran A., 'Aleksieieva V., *Gulieva L.

!Bogomolets National Medical University, *“Medical Centre “Oberig” clinic, Kyiv, Ukraine;
SAzerbaijan Medical University, Baku, Azerbaijan

Functional dyspepsia (FD) is one of the most common func-
tional gastrointestinal disorders. Extensive trials demonstrated
that FD affects nearly 10-30% of the population worldwide [3,
4, 7]. In global studies it was evaluated that FD was diagnosed
in 14-27.5% of European population, 12-28% of USA and Ca-
nadian inhabitants, 18-28% of Asian population, up to 45% of
men and women in Africa, and 24-39% of Australian inhabit-
ants [2]. In 2012 the Ministry of Health of Ukraine published
statistical data for Ukrainian population, according to which the
prevalence rate of FD is 30-40%. Experts expect the real level
to be significantly higher as around 50% of patients do not visit
specialists, and so could not be included in official statistics [1].

According to Rome IV definition (2016) FD is a medical con-
dition that has multifactorial pathophysiological factors [4].

There is a significant data about overlap of FD and irritable bow-
el syndrome (IBS), however mostly the data is based on the previ-
ous diagnostic criteria and do not include other pathologies [6,10].

In the previous researches there were no differential statisti-
cal analysis performed for different types of FD — postprandial
distress syndrome (PDS) and epigastric pain syndrome (EBS).

Aim of the study - to assess potential risk factors and the
prevalence of comorbid conditions associated with FD and to
compare their frequency with the same in the group with no
dyspeptic complaints and in patients with different types of FD
— PDS and EPS.

Material and methods. We performed a retrospective da-
tabase analysis of the patients with newly set diagnosis of FD
on the basis of Gastro center of the Clinic “Oberig” in Kyiv,
Ukraine in the period from June 2016 till June 2019. We com-

pared the results of the patients with FD with the control group
and in patients with different types of FD — PDS and EPS.
Diagnosis of FD was set if the patients had symptoms accord-
ing to Rome IV criteria either for postprandial distress syndrome
(PDS) (bothersome postprandial fullness or early satiety severe
enough to affect daily life or ability to finish a regular-size meal
for 3 or more days per week in the past 3 months, with at least a
6-month history) or for epigastric pain syndrome (EPS) (bother-
some epigastric pain or epigastric burning 1 or more days per
week in the past 3 months, with at least a 6-month history).
Patients with a prior organic upper or lower gastrointestinal
diagnosis that might explain their symptoms, such as esopha-
geal, pancreatic or bowel disease, were excluded. Patients with
prior cancer, alcoholism or drug dependence recorded within 3
months before the FD was set, as well as pregnant women, were
also excluded. Patients with red flag symptoms — onset in the age
>45 years, persistent vomiting, signs of bleeding, iron deficien-
cy anemia, family history of upper gastrointestinal cancer, pro-
gressive dysphagia and/or odynophagia — were not included into
the analysis as well as cases with no details of medical history.
This study was conducted as a cross-sectional study in adult pa-
tients with FD and volunteers with no dyspeptic complaints. The
3 study groups were formed:
— Group 1 included 158 patients with PDS;
— Group 2 included 87 patients with EBS;
— Group 3 included 90 volunteers with no dyspeptic complaints.
There were no differences in age, sex, body mass index (BMI)
among all study groups, and the duration of symptoms was equal
in Group 1 and Group 2. The details are provided in Table 1.

Table 1. Clinical anamnestic characteristics of study participants

Study group P
Characteristic
Group 1 (n=158) | Group 2 (n=87) | Group 3 (n=90) P., |
Age, years (M+SD) 35.7+7.7 34.2+6.1 33.0+4.5 0.119* 0.007*
Women/men, n 98/60 54/33 58/32 0.948# 0.682#
BMI, kg/m? (M+SD) 21.1£1.9 20.9£1.8 21.0+1.8 0.507* 0.671*
Duration of symptoms, months (M+SD) 94.5+11.9 93.6+£10.9 - 0.704%* -

* - t-test; # - y2-test,; no statistical significance of differences, p>0.05
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For all the cases the information on demographic (working
status, family status) and lifestyle characteristics (BMI, smok-
ing status, and alcohol consumption), and comorbidities were
collected from the medical files.

The medical histories for all the patients were analyzed in
details. All the participants underwent a complete blood count,
glucose level test, TSH test, stool test, and abdominal ultra-
sound. Helicobacter pylori infection was diagnosed via rapid
one-step immunochromatographic assay for detection of mono-
clonal H. pylori antigen in stool samples or in PCR for H. py-
lori DNA or using histological methods. Subjects older than 45
had esophagogastroduodenoscopy with proximal jejunoscopy
and chromoscopy endoscopy using the Olympus Evis Exera III
system with high-resolution functions, zoom up to %115, nar-
rowband imaging (NBI), followed by a morphological study of
biopsy samples. In these cases biopsies from the duodenum and
stomach also were obtained. MRI and/or CT of abdominal cav-

Table 2. Demographic and lifestyle

ity were performed when necessary.

We statistically analyzed the presence of comorbidity and its
frequency in the patients with FD (Group 1 and Group 2) and
compared the results with control group (Group 3) and in the
groups with different types of FD (Group 1 in comparison with
Group 2) according to the generally accepted standards using
the statistical program Statistica 6.

Results and discussion. Detailed results of demographic and
lifestyle characteristics, and their associations with a FD diagno-
sis and type of FD are demonstrated in the Table 2.

Analysis of comorbid conditions demonstrated that in both
groups there were cases of gastroesophageal reflux disease
(GERD), irritable bowel syndrome (IBS), chronic gastritis
and/or duodenitis, anxiety, depression, autoimmune thyroid-
itis (AIT), arterial hypertension, ischemic heart disease (IHD).
Detailed information about amounts of fixed comorbidities is
shown in the Table 3.

characteristics of the study groups

Study Group P ()
Characteristic Group 1 Group 2 Group 3
(n=158) (n=87) (n=90) P23 Py
Smokers 80 (50.6%) 39 (44.8%) 43 (47.8%)
Smoking Non-smokers 63 (39.9%) 40 (46%) 36 (40%) p=0.742 p=0.640
Ex-smokers 15 (9.5%) 8(9.2%) 11 (12.2%)
. Normal 119 (75.3%) 60 (69%) 72 (80%)
Alcohol consumption' - p=0.194 p=0.284
Higher than normal 39 (24.7%) 27 (31%) 18 (20%)
Sleep disorders Yes 38 (24.1%) 19 (21.8%) 11 (12.2%) p=0.026* p=0.695
. Employed 103 (65.2%) 58 (66.7%) 80 (88.9%)
Working status p<0.001* p=0.816
Unemployed 55 (34.8%) 29 (33.3%) 10 (11.1%)
. Married 78 (49.4%) 45 (51.7%) 49 (54.4%)
Family status - p=0.491 p=0.724
Single 80 (50.6%) 42 (48.3%) 41 (45.6%)

'According to National Institute on Alcohol Abuse and Alco

holism (NIAAA) weekly volume

guideline normal alcohol consumption is not to exceed 14 drinks per week for men and 7 drinks per week for women

* statistical significance of differences

Table 3. Comorbid conditions in the study groups

Study Group Odds ratio (OR)
Comorbidity OR OR
Group 1 (n=158) | Group 2 (n=87) Group 3 (n=90) (950}("%'13) 95% lél)
GERD 40 (25.3%) 15 (17.2%) 7 (7.8%) 3";)(:10'.500(;27;9); 1'6;25;237'2);
IBS 77 (48.7%) 30 (34.5%) 9 (10.0%) 7'(:)%.305(;01;‘;‘5); 1'1862,53'3;1);
g;‘;f‘guizsg;‘fs 82 (51.9%) 41 (47.1%) 29 (32.2%) 2.1p(=10..2080-§;€5 ) 1'2;2‘03;25’0);
Anxiety 103 (65.2%) 61 (70.1%) 7 (7.8%) 24'33%86511'3 % 0'8;26%2;3'4);
Depression 104 (65.8%) 38 (43.7%) 6 (6.7%) 19§<E§610-315;9); Z'i’il(ii)s(;ff);
" o s 6.7 6(6.7%) 0.7 p(262.;25.0); 0.8 p(362.2‘.‘28.5);
Arterial hypertension 4(2.5%) 2(2.3%) 2(2.2%) 1'1;262;61'6); 1'1;262.81%2);
IHD 5(3.2%) 2(23%) 3 (3.3%) 0‘913(262;&%4); 1‘4;26%2;77‘3);

© GMN
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Statistical analysis demonstrated that smoking, alcohol con-
sumption, and family status were not associated with the risk of
FD. However the increased risk of FD was associated within the
presence of unemployed (p<0.001), and sleep disorders (p=0.026).

The comparison of the results in the Group 1 and Group 2
demonstrated that there were no statistical difference in risk fac-
tors for the PDS and EPS (p>0.05).

We evaluated that GERD, IBS, chronic gastritis and / or duode-
nitis, anxiety, and depression occur more frequently in the group
of patients with FD. At the same time no association between AIT,
arterial hypertension and THD was evaluated (p>0.05).

The presence of chronic gastritis and / or duodenitis was in-
creased in the group of FD patients (OD 2.1, 0.95 CI 1.28-3.5).
The more measurable overlap of FD with GERD was confirmed
in our study if to compare with the Group 3 results (OD 3.4, 0.95
CI 1.50-7.9). The strongest association with FD was demonstrat-
ed for the IBS (OD 7.0, 0.95 CI 3.35-14.5), anxiety (OD 24.0,
0.95 CI 10.6-54.3), and depression (OD 19.3, 0.95 CI 8.1-45.9).

The comparison of the results in the Group 1 and Group 2 dem-
onstrated that there was no statistical difference for the frequency of
GERD, chronic gastritis and / or duodenitis, anxiety, AIT, arterial
hypertension, and IHD (p > 0.05). However, IBS was more fre-
quent diagnosed in the patients with PDS (OD 1.8, 0.95 CI 1.05-
3.1). Depression also was set a comorbid disease in the group of
patients with PDS, than with the EPS (OD 2.5, 0.95 CI 1.45-4.2).

As there is lack of data of the similar studies in Ukraine, we
compared the received results with those that were published for
European and American populations. In the previous researches
there were no differential statistical analysis performed for dif-
ferent types of FD.

Overlap between FD and GERD was demonstrated in numer-
ous studies. Y. Fujiwara and T. Arakawa performed a systemati-
cal review of the published studies and confirmed that in over
half of the subjects with FD had GERD [5]. The data that was
collected in those studies was based on Rome III criteria to set
the diagnosis of FD.

According to Rome IV criteria, FD and IBS are distinct func-
tional gastrointestinal disorders; however, overlap of these con-
ditions is common in population-based studies. M. von Wulffen
et al. published a huge cohort analysis that included data of 1127
cases of FD. In the study the overlap between FD and IBS was
64% [10]. In our study the frequency of FD / IBS overlap was
46.5%. There was no significant difference in comparison.

The relationship between FD and chronic gastritis has been
being an objective of numerous studies, however it is still re-
mains controversial. N. J Talley et al. published data that 50%
of patients with functional dyspepsia have co-existent H. pylori
gastritis [9]. Our findings were consistent with the published lit-
erature, however we did not performed any separate analysis for
H. pylori status in this study.

Psychiatric and psychological comorbidities, including anxiety
and depression, have been reported in FD. Overlap is reported con-
sistently in studies from both tertiary referral centers and primary
care. A. D. P. Mak et al. demonstrated that the symptoms of anxiety
and depression were present in up to 40% of subjects with FD [8].
Our findings were consistent with the published literature.

Conclusions. Smoking, alcohol consumption, and family sta-
tus were not associated with the risk of FD. However the pres-
ence of sleep disorders and being unemployed increased the risk
of FD. The comparison of the results of the patients with dif-
ferent types of FD demonstrated that there were no statistical
difference in risk factors for the PDS and EPS.

GERD, IBS, chronic gastritis and / or duodenitis, anxiety, and de-
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pression occur more frequently in the group of patients with FD. No
association between AIT, arterial hypertension and IHD was evalu-
ated. There was no statistical difference for the frequency of GERD,
chronic gastritis and / or duodenitis, anxiety, AIT, arterial hyperten-
sion, and IHD in the patients with different types of FD. However, it
was evaluated that IBS and depression occur more frequently in the
group of patients with PDS, than in the patients with EPS.
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SUMMARY

RISK FACTORS AND COMORBIDITY IN DIFFERENT
TYPES OF FUNCTIONAL DYSPEPSIA: RETROSPEC-
TIVE COHORT ANALYSIS

12Solovyova G., 'Alianova T., 'Taran A., 'Aleksieieva V.,
3Gulieva L.

'Bogomolets National Medical University, Kyiv, Ukraine; *Med-
ical Centre “Oberig” clinic, Kyiv, Ukraine, *Azerbaijan Medi-
cal University, Baku, Azerbaijan

There is a significant data about overlap of functional dyspep-
sia (FD) and irritable bowel syndrome (IBS), however mostly
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the data is based on the previous diagnostic criteria and do not
include other pathologies. In the previous researches there were
no differential statistical analysis performed for different types
of FD — postprandial distress syndrome (PDS) and epigastric
pain syndrome (EBS).

Aim of the study - to assess potential risk factors and the preva-
lence of comorbid conditions associated with FD and to compare
their frequency with the same in the group with no dyspeptic com-
plaints and in patients with different types of FD — PDS and EPS.

This study was conducted as a retrospective database analysis
of the patients with newly set diagnosis of FD and control group.
For all the cases the information on demographic (working sta-
tus, family status) and lifestyle characteristics (body mass index,
smoking status, and alcohol consumption), and comorbidities
were collected from the medical files. We statistically analyzed
the presence of risk factors, comorbidity and its frequency in the
patients with FD and compared the results with control group
and in the groups with different types of FD according to the
generally accepted standards.

This study included 158 patients with PDS, 87 patients with
EBS, and 90 volunteers with no dyspeptic complaints. Smok-
ing, alcohol consumption, and family status were not associated
with the risk of FD. The presence of sleep disorders and being
unemployed increased the risk of FD. The comparison of the
results of the patients with different types of FD demonstrated
that there were no statistical difference in risk factors for the
PDS and EPS. Gastroesophageal reflux disease (GERD), IBS,
chronic gastritis and/or duodenitis, anxiety, and depression oc-
cur more frequently in the group of patients with FD. No as-
sociation between autoimmune thyroiditis (AIT), arterial hyper-
tension and ischemic heart disease (IHD) was evaluated. There
was no statistical difference for the frequency of GERD, chronic
gastritis and / or duodenitis, anxiety, AIT, arterial hypertension,
and IHD in the patients with different types of FD. However, it
was evaluated that IBS and depression occur more frequently in
the group of patients with PDS, than in the patients with EPS.

Keywords: functional dyspepsia, postprandial distress syn-
drome, epigastric pain syndrome, risk factors, comorbidity.

PE3IOME

DAKTOPbI PUCKA U KOMOPBU/IHOCTD IIPHU PA3-
HBIX THUIAX ®YHKIAOHAJBHON IWCHEINCHUM:
PETPOCHHEKTHUBHOE KOI'OPTHOE UCCJIEJOBAHUE
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monvya; *Facmpoyenmp xaunuxu « Obepuey, Kues, Yrpauna;
SAzepbatioocancrkuil meouyunckuii ynuseepcumem, Baxy, Aszep-
batioxcan

OyukimonanbHas aucnencus (L) sBinsercs ogHUM U3 caMbIX
PacrpoCTpaHeHHBIX (DYHKIHMOHAJIBHBIX TACTPOMHTECTUHAIBHBIX
paccTpoiicTB, Kotopas nopaxaet 10-30% mupoBoit nomysauu. B
PaHHUX HCCIEIOBAHMAX IIPOAEMOHCTPUPOBAH HEPEKPECT MEXKIY
@/1 1 cungpomom pazapaxenHoro kuireyHuka (CPK), xors onu
0a3MPOBATNCH HA HPEABIIYIIHUX JUArHOCTHYECKUX KPUTEPUSIX M
aHAJIN3 HE BKIIOYAJ JApyrue Ho3onoruu. He npoBomuiics cpaBHU-
TEJIbHBIN aHaIM3 B Ipynmnax ¢ pasHbiMu Tunamu @OJI — nocrnpan-
JmanbHeM auctpecc-cunapomom (I11C) u snmracTpanbsHbiM 60-
neBbIM cuHzApoMoM (OBC).
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Iens uccnenoBaHus - OICHKA MOTCHIHAIBHBIX (DAKTOPOB
pHCKa M PacHpOCTPAHEHHOCTH KOMOPOHMIHBIX COCTOSHHI IpH
(YHKIMOHAJIBHON JUCIENICHHU, CPAaBHEHHE UX YaCTOThI C TAKO-
BOI1 B IpyIIIie BOJIOHTEPOB O€3 AUCIICIICHYECKUX JKaI00, a TaKxKe
Cpely MalMeHTOB C Pa3sHbIMHU TUMaMH (QYHKIHOHAIBHOW AHC-
HENCUM — MOCTIPAaHANAIbHBIM JIUCTPECC-CUHAPOMOM U 3IIUra-
CTpaIbHBIM OOJICBHIM CHHIPOMOM.

HccnenoBanue sABIsSETCS PETPOCIEKTUBHBIM aHATIM30M 0a3bl
JTAaHHBIX MAIEHTOB C HEIJaBHO YCTAHOBJICHHBIM IuarHo3oM @/
U KOHTpOJIbHOM rpynmsl. [IpoaHanusupoBaHa MeauLMHCKAs
JOKYMEHTALWs: AeMorpaduyeckue naHHble (pabdounii craryc,
ceMeifHOe IMOoJIoKeHHe) U MoKas3arenn oOpasa HU3HH (MHIEKC
Macchl Tela, KypeHHe, MOTPEeOJICHHE aJIKOTOlIs), a TaKKe Ha-
nu4re GpakTopoB PUCKA, COMYTCTBYIOIICH MATOJIOTUM U €€ 4a-
ctoTa y nanueHToB ¢ @JI. Pe3ynbrarhl cpaBHEHBI ¢ KOHTPOJIb-
HOW M rpynnamMu ¢ pa3inudHbiMu TUniamu ®OJI B cOOTBETCTBUU €
oOenpuHATHIMU cTanaapraMu. Mccenenosansl 158 manueHToB
¢ IJIC, 87 — ¢ OBC u 90 BosoHTEpOB 06€3 TUCIIETICUYECKUX HKa-
7106. Kypenue, notpebieHne aaKoroist U CEMEHHOE MOIOKCHNE
HE aCCOLMHMPOBAHBI C MOBBIICHHBIM PUCKOM (OPMHUPOBAHHS
/1. Puck ®JI Bo3pocTan npu HapylIeHUH CHA ¥ OTCYTCTBUH
pa6otsl. Dakropsl prucka [1JIC u DbC He pasznuyanuce. ['acTpo-
a30¢areanbHas peduirokcHas 6onesns (I'DPB), cunapom pas-
npaxenHoro kumeunuka (CPK), xpoHndeckuil racTpuT u/win
JIyOZICHUT, TPEBOTA U JENPECCHsl BCTPEUaIiCh Yalle B IpyHax
nauueHToB ¢ OJI. CBsa3u Mexly ayTOMMMYHHBIM THPEOUIUTOM
(AUT), aprepuanbHOii rUIIepTEeH3MEH U HIIEMUYECKOU Ooses-
Heto cepaua (MBC) ne BoisiBieHo. CTaTUCTUYECKH 3HAYUMBIX
paznuuuii o yactore I'DPB, xpoHuueckoro ractpura W/WiH
nyorieHuTa, TpeBoykHocTH, AWUT, apTepuaibHOl THIIEPTOHUU U
WBC y naunenToB ¢ pasznuunbiMu Turiamu O He oGHapyKeHo.
Opnaxo nokasano, yto CPK u nenpeccust Bcrpevyarorces yaiie B
rpynne nauuenTtos ¢ [1IC, uem y nanuentos ¢ ObC.
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RESULTS AND ADVERSE OUTCOMES AFTER PERCUTANEOUS CORONARY INTERVENTION:
HISTORICAL COHORT STUDY

'Rakhypbekov T., 2Shalgumbayeva G., *Siyazbekova Z., > Myssayev A., *Brusati L.

!Republican Center for Health Development; *Semey medical university, Kazakhstan, *Udine University, Italy

Coronary artery disease (CAD) is the most common type of heart
disease and cause of mortality in the developed countries [14]. Be-
cause populations in advanced nations are aging thanks to the prog-
ress made in medical science, the number of elderly patients with
coronary artery disease (CAD) undergoing percutaneous coronary
intervention (PCI) has been increasing [11,22,25,29].

The mortality rate due to cardiovascular disease in Kazakhstan
is two times higher than in European countries. [32] Unfortunately
cardiovascular diseases are the main cause of low life expectancy
and high mortality rate among people of working age. It constitutes
a significant challenge for physicians and patients because of its
devastating effect on the relatively active lifestyle of young patients
and the substantial economical toll on society due to the cumulative
loss of quality adjusted life-years. [10,23,30].

The highest numbers of acute coronary syndrome were re-
corded in the population of the North Kazakhstan region (137.7
cases per 100 thousand people), East Kazakhstan region (105.9
cases), Akmola (89.9 cases), Karaganda (85.4 cases) and Pavlo-
dar (58.3 cases) regions. [33]. The Government of Kazakhstan
has developed and over the past 10-15 years has implemented a
targeted State program in the field of healthcare to reduce mor-
tality from a cardiovascular disease, which is constantly being
improved by new targets aimed at improving the effectiveness of
preventive activities of medical organizations and increasing the
commitment of citizens of the country to follow to healthy life-
style. According to implementation of the State program “Sala-
matty Kazakhstan for 2011-2015”, the population is provided
with cardio surgical care. [28] Despite the constant development
and improvement of cardio surgical care in Kazakhstan, due to
which it was possible to reduce mortality from these diseases,
the indicators are still disappointing. Percutaneous coronary
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intervention (PCI) has dramatically improved the prognosis of
patients with coronary artery disease (CAD) [20].

A percutaneous coronary intervention is developed in Kazakh-
stan very quickly for many years. But there is no information
about outcomes of this operation. The goal of this study was to
analyze the short-term outcomes after percutaneous coronary in-
terventions in two regions Kazakhstan during 2012-2018 years.

Material and methods. This is a historical cohort study of
all patients who underwent percutaneous coronary intervention
(PCI) in East Kazakhstan and Pavlodar regions of Kazakhstan.
Individual-level mortality data were obtained from the registry.
This registry is nationwide, obligatory, and automatically col-
lected. The electronic patient registry — an information system
entitled “Electronic In-patient Registry” (EIPR) that com-
prises health records of all patients hospitalized to healthcare
facilities of Kazakhstan. The registry was established within
the framework of the Unified National Health System in 2015
and presents a unified and centralized information database
that stores all data on the record-by-record basis and enables
access to relevant statistical information by provision of ana-
lytical reporting at the level of in-patient care. Currently, the
Ministry of Healthcare of Kazakhstan obligates all medical
doctors at hospitals to report on their hospitalized patients
using a specially designed form and in turn, hospital techni-
cians manually transfer the reported data to EIPR. The cur-
rent study included patients who underwent PCI and were
recorded in registry between January 2012 and December
2018. The study was approved by the ethical committee of
the Semey Medical University, Kazakhstan (protocol 9 from
13 September 2017). Given that we used anonymized registry
data, no consent from individual participants were required.
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We use the data from three hospitals of Pavlodar and East Ka-
zakhstan regions: Pavlodar regional cardiology hospital, Hospital
of Semey medical university and East Kazakhstan regional hospi-
tal; only in these hospitals are made cardiac surgery in these regions.

We use official registry of these three hospitals. Data on age,
sex, way of hospitalization, date of admission to the hospital,
date of discharge from hospital, date of death, diagnose, treat-
ment outcome were obtained from registry. Unfortunately, this
registry does not have information about comorbidity of pa-
tients, reason of death, and risk factors.

In order to avoid selection bias, all patients who underwent sur-
gery during the study period were included in the study. We used a
standard data collection form to avoid misclassification bias. The
study included 11931 patients who underwent PCI. The study in-

cluded all deaths (320 cases) for the period from 2012 to 2018.
Continuous variables are summarized as means with stan-
dard deviation (SD). Discrete variables are described as propor-
tions (frequency/percentage). A multivariate logistic regression
analysis was utilized to find the independent predictors for in-
hospital mortality. The variables entered into the model included
age, gender, residency, way of admission, hospital, year of ad-
mission, diagnose. We only had these variables as say before.
There was not information about diabetes, hypertension, dyslip-
idemia, renal failure, previous heart failure, coronary artery dis-
ease and MI in the registry. Odds ratios (OR) and hazard ratios
(HR) with 95% confidence intervals (CI) were calculated. Sta-
tistical significance was determined at P-values of <0.05 and all
P-values were two sided. The incidence rates were calculated as

Table 1. Patients’ characteristics

Characteristics N=11931

Male, n (%) 8349 (70,0%)
Female, n (%) 3582 (30,0%)

Age (yr), mean (SD) 62,7 (10,40)

Male (yr), mean (SD) 60,5 (10,00)

Female (yr), mean (SD) 67,90 (9,41)

Age group, y n (%)

<29 11 (0,1%)

30-39 158 (1,3%)

40-49 1009 (8,5%)
50-59 3425 (28,7%)
60-69 4279 (35,9%)
>70 3049 (25,6%)

Residency n (%)
Urban n (%) 8744 (73,3%)
Rural n (%) 3187 (26,7%)
Sending to hospital n (%)

Sending by GP n (%) 3559 (29,8 %)

Sending by Consultative diagnostic clinic n (%) 959 (8,0 %)
Emergency ambulance n (%) 4704 (39,4 %)
Sending by other medical Institution n (%) 1479 (12,4 %)
Other n (%) 1230 (10,3 %)

Length of stay (n) mean (SD) 9,73 (4,23)

Way of admission to hospital n (%)

Planned n (%) 3154 (26,4%)

Unplanned emergency way n (%)

8777 (73,6%)

Outcome n (%)

Improvement n (%) 11597 (97,2%)
Without changes n (%) 14 (0,1%)
Death n (%) 320 (2,7%)
Diagnose n (%)
Acute myocardial infarction (I121) 4872 (40,8%)
Chronic Ischemic Heart Disease (125)& Angina pectoris (120) 5878 (49,3%)
Subsequent myocardial infarction (122) 1139 (9,5%)
Cerebral infarction (163) 11 (0,1%)
Other diseases 31 (0,3%)

GP- general practitioner; SD — standard deviation

© GMN
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the number of cases per 100000 person-years of follow-up and (ICD-10) diagnostic codes is used to define the corresponding
95% CI. The patient data were analyzed from the database, in diseases. Statistical analysis was performed with SPSS. IBM
which International Classification of Diseases, Tenth Revision SPSS Statistics for Windows, Version 20.0 (SSMU Semey city).

Table 2. Patients’ characteristics who died in-hospital period

Characteristics

N=320
Male, n (%) 179 (55,9%)
Female, n (%) 141 (44,1%)
Age (yr), mean (SD) 70,5 (9,97)
Male (yr), mean (SD) 67,8 (9,71)
Female (yr), mean (SD) 73,9 (9,26)
Age group, y n (%)
<29 0 (0,0%)
30-39 1(0,3%)
40-49 7 (2,2%)
50-59 41 (12,8%)
60-69 98 (30,6%)
>70 173 (54,1%)
Residency n (%)
Urban n (%) 254 (79,4%)
Rural n (%) 66 (20,6%)

Mortality rate per 100 000 population

Male (yr), mean (95% CI)

2144,0 (1841,4-2482.4)

Female (yr), mean (95% CI)

3936,3 (3313,4-4643,1)

Way of admission to hospital n (%)

Planned n (%)

6 (1,9%)

Unplanned emergency way n (%)

314 (98,1%)

Mortality rate according to way of admission per 100 000 population

Sending by GP mean (95% CI)

7187,5 (4556,2-10784,8)

Sending by Consultative diagnostic clinic mean (95% CI)

2500,0 (1079,3-4926,0)

Emergency ambulance mean (95% CI)

74375,0 (65225,9-84456.6)

Sending by other medical Institution mean (95% CI)

13750,0 (9990,8-18458,7)

Other mean (95% CI)

312,5 (7,9-1741,1)

Mortality rate according to hospital per 100 000 population

Pavlodar regional cardiology hospital mean (95% CI)

2201,5 (1675,9-2839,8)

Hospital of Semey medical university mean (95% CI)

4626.,9 (3848,3-5517,7)

East Kazakhstan regional hospital mean (95% CI)

2959,0 (2484,2-3498,6)

Diagnose n (%)

Acute myocardial infarction (I121) 214 (66,9%)

Chronic Ischemic Heart Disease (I125)& Angina pectoris (120) 7 (2,2%)
Subsequent myocardial infarction (122) 93 (29,1%)

Cerebral infarction (163) 5(1,6%)

Other diseases 1(0,3%)

Mortality rate according to diagnose per 100 000 population

Acute myocardial infarction (121) mean (95% CI)

4392.,4 (3823,6-5022,6)

Chronic Ischemic Heart Disease (125)& Angina pectoris (120) mean (95% CI)

119,1 (4,79-245,4)

Subsequent myocardial infarction (I122) mean (95% CI)

8165,1 (6590,3-10002,7)

Cerebral infarction (163) mean (95% CI)

45454,6 (14758,7-106076,2)

Other diseases mean (95% CI)

10000,0 (253,3-55716,3)
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Table 3. Predictors of in-hospital mortality in all patients, using multivariate logistic regression analysis

Variable Odds ratio 95% CI1 p-value
Age 8,18 0,43-0,85 0,000
Gender 1,32 1,03-1,69 0,027
Way of hospitalization 14,71 6,48-33,37 0,000
Diagnose 42,31 19,95-89,74 0,000
Urban\rural 0,82 0,61-1,09 0,170
Hospital 1,01 0,91-1,12 0,867
Year of hospitalization 2,57 1,39-4,76 0,106

95% confidence intervals [CI]

Results and discussion. A total of 11931 subjects who un-
derwent PCI from 2012 to 2018 in Pavlodar regional cardiol-
ogy hospital, Hospital of Semey medical university and East
Kazakhstan regional hospital during the study period. Of these,
8349 (70,0%) were male, 3582 (30,0%) were female. Most of the
patients 8744 were urban residents. The main way of hospital-
ization of patients was Emergency ambulance (8777). Majority
of patients (66,9%) had diagnose acute myocardial infarction. A
total of 320 patients (2,7%) died after the PCI during in-hospital
period (2012-2018). Patients who died in-hospital period were
predominantly male (55,9%), mean age 67,8 (9,71) years. Mor-
tality rate was higher in women, and patients who were sent by
other medical Institution. Mortality rate was higher in patients
with diagnose cerebral infarction. The baseline patients’ charac-
teristics are presented in Table 1 and 2. A multivariate logistic
regression analysis for the independent predictors of in-hospital
mortality is presented in Table 3.

Percutaneous coronary intervention (PCI) is currently indicat-
ed for the management of patients presenting with acute coronary
syndrome and in individuals with chronic stable angina that is
refractory to optimal medical therapy. Advances in devices, stent
design, adjunctive technology, development of more potent and ef-
fective antiplatelet therapy, and judicious use of PCI are increasing
the safety of the procedure. However, major periprocedural com-
plications during PCI still occur [12]. Evidence supports the use of
stent implantation for patients with coronary artery disease (CAD)
and acute coronary syndrome (ACS) [34].

In this cohort study, we compared patients’ characteristics and
adverse outcomes of patients underwent PCI from 2012 to 2018
in two regions of Kazakhstan. The main finding of our study is
same as in the world. According to many international investi-
gations the average age at presentation of coronary artery dis-
ease (CAD) is approximately 55 years for men and 65 years for
women. [6, 30] The average age of our patients was 62,7 (10,40)
years, while the average age of men was 60,5 (10,00) years, and
of women was 67,9 (9,41) years (Table 1).

Despite advancements in the management of ACS, various
studies have shown a clear disparity in the clinical outcomes
between men and women, with women having worse outcomes.
[2,4,5,19,21] There are pathophysiological differences in the
causes of ACS with respect to sex. In men, there is typically
rupture of a thin-capped atheromatous plaque which triggers
thrombosis. Women are more likely to develop thrombosis
caused by endothelial erosion. Women are more likely to pres-
ent with atypical symptoms, have delays in the administration of
treatment and therefore have longer ischemic times [24]. There
is also evidence to suggest that women with ACS are less likely
to receive evidence-based treatments and less likely to undergo
cardiac catheterization and revascularization. [1,3,4,7,8,13-
15,19,21,26,27].
© GMN

According to our finding during the study period quantity of
women who were underwent of PCI was less than men. (3582
(30,0%) vs 8349 (70,0%) (Table 1).

In contemporary PCI practice, there remains a disparity be-
tween the outcomes of women versus men, with women having
significantly worse outcomes and a higher mortality. The causes
are multifactorial and relate to differences in health-seeking be-
havior as well as sub-optimal medical therapy. Women are less
likely to undergo cardiac catheterization and revascularization;
are not treated as quickly as men; and are less likely to receive
optimal pharmacotherapy [34].

Our findings also confirm these reports. So for men in hos-
pital mortality rate was 2144,0 per 100 000 population and for
women it was 3936,3 per 100 000 population (Table 2). A mul-
tivariate logistic regression analysis for the independent predic-
tors in-hospital mortality demonstrated gender (OR=1,32, 95%
CI=1,03-1,69, p=0,027), to be associated with higher in-hospital
mortality (Table 3).

Coronary artery disease is a leading cause of mortality and
morbidity in the elderly. Structural and functional changes in
the cardiovascular system with aging and higher comorbidities
make them more prone to unfavorable outcome [17]. Because
populations in advanced nations are aging thanks to the progress
made in medical science, the number of elderly patients with
CAD undergoing PCI has been increasing. [11,18,22,29]

Our finding demonstrated that mostly in-hospital mortality
was higher in patients aged 70 years and elder (173 (54,1%)
(Table 2). A multivariate logistic regression analysis for the
independent predictors in-hospital mortality demonstrated age
(OR=8,18, 95% CI=0,43-0,85, p=0,000), to be associated with
higher in-hospital mortality (Table 3).

Risk factors for death within the first year after the procedure
were increasing age, history of heart failure, dyslipidemia and
renal failure. Elderly acute myocardial infarction ST elevation
(STEMI) patients undergoing PCI are consistently at an elevat-
ed risk for both in-hospital and long-term mortality. The higher
burden of comorbid conditions [9,35] in the elderly makes age
itself an important risk factor beyond other risk factors associ-
ated with advanced age [9]. Comorbidities such as hypertension
(more frequent) [36], previous heart failure, peripheral arterial
disease prior valvular disease and cardiogenic shock are known
to increase with advancing age. Unfortunately the EIPR does not
have information about comorbidities of patients such as hyper-
tension, previous heart failure, peripheral arterial disease prior
valvular disease and cardiogenic shock.

According to our data mainly patients who died during in-hos-
pital period after PCI had diagnose Acute myocardial infarction
214 (66,9%), but mortality rate was higher at patients with di-
agnose Cerebral infarction (163) - 45454,6 (14758,7-106076,2)
per 100 000 population (Table 2). A multivariate logistic regres-
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sion analysis for the independent predictors in-hospital mortal-
ity demonstrated diagnose (OR=42,31, 95% CI=19,95-89,74,
p=0,000), to be associated with higher in-hospital mortality
(Table 3).

We found that majority of patients 8777 (73,6%) were ad-
mitted to hospital for operation by unplanned emergency way
and the rest of patients were admitted by planned way 3154
(26,4%). (Table 1) It is clear that mortality rate was higher
in patients who were admitted by emergency service it was
74375,0 (95%CI1:65225,9-84456,6) per 100 000 population, but
we found that mortality rate among patients who were sent by
other medical Institution was also high it was 13750,0 (95%CI:
9990,8-18458,7) per 100 000 population (Table 2), may be due
to many factors, that were unclear we didn’t have any informa-
tion about risk factors of patients, and one of the main factor
could be delay for operation. For a patient with angiographically
proven coronary artery disease for whom surgical revasculariza-
tion is planned, a long wait for the surgery may lead to worsen-
ing of symptoms, deterioration in the patient’s condition and a
less favorable clinical outcome. [31]

Pavlodar regional cardiology hospital started to make PCI
carlier than other two hospitals. We hypothesized that this fac-
tor may affect to mortality outcomes. We compared mortal-
ity rate between three medical centers (Table 2). Mortality rate
was higher in Hospital of Semey medical university (4626,9
(95%C1:3848,3-5517,7) per 100 000 population (Table 2). A
multivariate logistic regression analysis for the independent
predictors in-hospital mortality demonstrated that hospital to
be not associated with higher in-hospital mortality (OR=1,01,
95%CI1=0,91-1,12, p=0,867) (Table 3).

We suppose that year of hospitalization could influence to
quality of PCI and worse outcome. But as was shown by mul-
tivariate logistic regression analysis that year of hospitalization
to be not associated with higher in-hospital mortality (OR=2,57,
95%CI=1,39-4,76, p=0,106) (Table 3).

We compare in-hospital mortality between urban and rural
residents, but the multivariate logistic regression analysis for the
independent predictors in-hospital mortality demonstrated that
residency to be not associated with higher in-hospital mortality
(OR=0,82, 95%CI=0,61-1,09, p=0,170) (Table 3).

Study Limitations. This retrospective observational cohort
study has some limitations that have to be taken into consider-
ation when interpreting the results. The data are limited by the
need to use ICD-10-CM codes for diagnoses, but the use of dis-
charge diagnoses should improve discrimination. Risk adjust-
ment is limited by the inability to determine the extent of disease
using ICD-10-CM diagnostic codes. We had no information re-
garding the main cause of death, the rate of cardiac events and
data regarding graft patency during the follow-up period. The
lack of information regarding the main cause of death weakens
the conclusions of this study. We also were unable to validate
deaths that occurred outside the hospital for this study. Also un-
known and unmeasured confounders may exist, and the results
should be interpreted with caution.

Despite these limitations, it is first study in Kazakhstan where
we analyzed adverse outcomes after PCI. The strengths of this
study include the ability to collect data on all patients, because
reporting is mandatory. Outcome information is secure in that
data points are actual hospital admissions.

Conclusion. In summary, our study demonstrated that in-
hospital mortality rate was higher in women than in men and
in patients aged 70 years and elder. Mortality rate was higher at
patients with diagnose Cerebral infarction. Majority of patients
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were admitted to hospital for operation by unplanned emergency
way and mortality was higher in patients who were admitted by
emergency service. Independent predictors of in-hospital mor-
tality for patients of East Kazakhstan and Pavlodar regions were
age, gender, way of hospitalization, diagnose.
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SUMMARY

RESULTS AND ADVERSE OUTCOMES AFTER PERCU-
TANEOUS CORONARY INTERVENTION: HISTORI-
CAL COHORT STUDY

'"Rakhypbekov T., 2Shalgumbayeva G., “Siyazbekova Z., 2
Myssayev A., *Brusati L.

! Republican Center for Health Development; *Semey medical
university, Kazakhstan, 3Udine University, Italy

Percutaneous coronary intervention (PCI) is developed in Ka-
zakhstan very quickly for many years. But there is no informa-
tion about outcomes of PCI. The objective of this study was to
analyze the outcomes after percutaneous coronary interventions
in two regions Kazakhstan during 2012-2018 years.

This registry-based historical cohort study obtained data on
all patients who underwent PCI in East Kazakhstan and Pavlo-
dar regions of Kazakhstan. Data are presented as the means +
standard deviation or as frequencies and percentage. The inci-
dence rates were calculated as the number of cases per 100000
person-years of follow-up and 95% CI. A multivariate logistic
regression analysis was utilized to find the independent predic-
tors for in-hospital mortality. A total of 11931 subjects were
undergone of PCIL. Of these, 8349 (70,0%) were male, 3582
(30,0%) were female. A total of 320 patients (2,7%) died after
the PCI during in-hospital period. Patients who died in-hospital
period were predominantly male (55,9%), mean age 67,8 (9,71)
years. Mortality rate was higher in women, and patients who
were sent by other medical Institution and in patients with diag-
nose cerebral infarction.

In-hospital mortality rate was higher in women than in men
and in patients aged 70 years and elder. Independent predictors
of in-hospital mortality for patients were age, gender, way of
hospitalization, diagnose.
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Keywords: Percutaneous coronary intervention (PCI), Coro-
nary artery disease (CAD), Kazakhstan, outcomes, incidence,
mortality.

PE3IOME

PE3VJIBTATbI WU HEBJAI'OIIPUATHBIE MCXO/bI
MNOCJIE YPECKOKHOI'O KOPOHAPHOI'O BMEIIA-
TEJBCTBA: PETPOCHHEKTUBHOE KOI'OPTHOE HUC-
CJIEJOBAHHUE

"Paxbinbexos T.K., 2Illaaryméaesa I.M., 2Cus3dexosa 3.C.,
MbicaeB A.O., ’bpycaru JI.

!Pecnybnuxanckuii yenmp paseumust 30pagooxpanenus; *“HAO
«Meouyunckuii ynusepcumem 2. Cemeily, Kazaxcman; 3Youn
yHusepcumem, Hmanus

Lenpro mccnenoBaHus SBUICS aHAIN3 MCXOIO0B TOCIE Upec-
KO>KHOTO KOPOHAPHOTO BMEIIATENbCTBA HA IPUMEPE ABYX PETH-
onoB Kaszaxcrana (Bocrouno-Kasaxcranckas u IlaBnomapckas
obmactn) 3a nepuon 2012-2018 rr.

B perpocnekTuBHOE KOTOPTHOE HCCIEIOBAHUE BKIIOUEHBI
JaHHBIE O MAlMEHTaX, MEPEHECHINX YPECKOKHOE KOPOHap-
Hoe BMemarenbcTBOo (UKB). [lanHble mpeacTaBieHbI B BHIC
CpPeIHEro+CTaHAAPTHOTO OTKIOHEHHS UM YaCTOT U MPOLEHTOB.
INoka3zarenn 3a00/1€Ba€MOCTH PACCIUTHIBATINCH KaK KOJINUECTBO
ciaydaeB Ha 100000 nacenenus ¢ 95%/W. Jlnst BeIsABICHUS He-
3aBHCUMBIX IIPEIUKTOPOB BHYTPHUOONBHHYHOW CMEPTHOCTH
HCIIOJb30BAH MHOTOMEPHBINA JIOTUCTUUECKUH PErpecCHOHHBIN
aHanu3. B uccnenoBanue BkirodeH 11931 mamment, nepenec-
it YKB, u3 mux 8349 (70,0%) - myxunn, 3582 (30,0%) -
KEHIIMHBL. BHyTpHrocnuransHas cmeprHocTh nocie YKB co-
crasmia 320 (2,7%) ciay4aeB, B OCHOBHOM, MyX4HHHI (55,9%),
cpennuii Bozpact 67,8+9,71 ner. B pesynsrare mpoBeneHHOTO
aHaJM3a BBISBICHBI BBICOKHE MOKA3aTE CMEPTHOCTU Yy XKEH-
IIMH U TIAIMEHTOB B Bo3pacTe 70 ;eT u crapiie, a Takke y
GONBHBIX C JHATHOCTHPOBAHHBIM HMH(APKTOM TOJIOBHOTO MO3-
ra. Iloka3zarenn BHyTpHOONBHUYHOI CMEPTHOCTH OBUTH BBIIIE
Y KEHIIWH, 9YeM y MY>KIHH, a €€ HE3aBUCUMBIMHU NIPEAUKTOPAMHU
OBLIH BO3PACT M TOJI.
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THE MAIN CAUSES OF THE COMPLICATED COURSE OF COVID-19
IN PATIENTS WITH DIABETES MELLITUS AND TREATMENT (REVIEW)

Halushko O., Loskutov O., Kuchynska I., Synytsyn M., Boliuk M.

Shupyk National Medical Academy of Postgraduate Education of the Ministry of Health of Ukraine, Kyiv, Ukraine

Coronavirus disease 2019 (COVID-19) has confidently and
aggressively marched across the planet since December 2019.
Among the main risk factors for the development of a severe
course of COVID-19 are old age, arterial hypertension, diabetes
mellitus (DM), chronic obstructive pulmonary diseases, cardio-
vascular and cerebrovascular diseases [1]. Recently, based on
the epidemiological data DM is not considered as a risk fac-
tor for SARS-CoV-2 infection, but diabetes is associated with
a more severe course of COVID-19 [2]. What is the reason for
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the severe course of COVID-19 in diabetic patients? The need to
provide an answer to this question led to this study.

The aim of this study was to determine the main causes of
complicated COVID-19 course in diabetic patients.

Material and methods. Literature search was conducted
through PubMed and Google Scholar using keywords: COVID-19,
diabetes, hyperglycemia, carbohydrate metabolism disorders, com-
plications. 946 publications were initially identified. Articles were
published between December 2019 and July 15, 2020.
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Results and discussion. In our opinion, there are three groups
of factors that can worsen the course of infectious disease in
patients with diabetes:

1. Features of DM and the mutual influence of the DM and CO-
VID-19.

2. Influence of separate groups of drugs used in the treatment of
both diseases.

3. Shortcomings in the organization of patients treatment and care.

Let’s consider all the reasons in sequence.

Features of diabetes mellitus and the mutual influence of dia-
betes and COVID-19

Currently, there are only a limited number of experimental
studies that directly concern the role of hyperglycemia and DM
in the pathogenesis and prognosis of viral respiratory diseases
[3]. Thus, Morra ME, et al. [4] discovered that elevated blood
glucose levels can directly increase the concentration of glu-
cose in respiratory mucosal secretions. Due to the influence of
elevated glucose concentrations on lung epithelial cells, virus
penetration and replication significantly increase in vitro, which
let us suggest that hyperglycemia may increase virus replication
in vivo. Elevated glucose levels can also lead to inhibition of the
antiviral immune response. These results are similar to those in
studies of patients infected with highly pathogenic avian influ-
enza, where hyperglycemia was associated with a fatal outcome.
Hyperglycemia can also affect lung function, that is why the
respiratory dysfunction induced by the influenza virus is ampli-
fied in patients with DM. Diabetes is associated with numer-
ous structural changes in the lungs, in particular with increased
vascular permeability and collapse of the alveolar epithelium in
animal models [5].

Another reason that complicates the course of coronavirus
disease is the features of the autonomic nervous system in pa-
tients with DM. The severity of COVID-19 in diabetic patients
may be hidden by a milder presentation of viral infection, with
fewer patients experiencing fever, chill, chest tightness, and
shortness of breath [6]. This phenomenon resembles the “silent”
symptoms that are observed in DM. Thus, a disorder of the au-
tonomic innervation of the heart which is described as “cardiac
autonomic neuropathy” leads to damage to afferent autonomic
fibers which determine the perception of pain during myocardial
injury. As a result, diabetic patients often have painless “silent”
myocardial infarction [7]. The same situation can be observed in
patients with diabetes and COVID-19 who underestimate their
symptoms. Thus, adequate treatment is not prescribed in time.
As a result, medical help is delayed, complications develop, and
treatment results worsen.

The next mechanism that influences the course of coronavirus
disease is a pancreatic dysfunction in the background of infec-
tion. It is considered that SARS-CoV-2 leads to temporary disor-
ders of the function of pancreatic islet cells [8]. It was found that
coronaviruses attach to host cells using dipeptidyl peptidase-4
(DPP-4), which is physiologically involved in modulating the
action of insulin, and as an enzyme plays a major role in glucose
metabolism, and is responsible for the degradation of incretins
such as glucagon-like peptide-1 (GLP-1) [9,10]. Hyperglycemia
observed in patients with COVID-19 can be caused by these (or
similar) mechanisms [11]. The problem of the need to prescribe
DPP-4 inhibitors during the COVID-19 pandemic has been ac-
tively discussed in the scientific literature and there is currently
no data on the need to cancel treatment with these drugs.

Another phenomenon that is observed in the case of the de-
velopment of viral infection in patients with DM is the mutual
influence of these two diseases. Thus, hyperglycemia itself can
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negatively affect lungs function and immune response [12], and
diabetes is a risk factor influencing on the progression and prog-
nosis of COVID-19. Guo W, et al. (2020) in their study founded
that COVID-19 patients who had no other comorbidities except
diabetes had a high risk of severe pneumonia, the release of tis-
sue-related enzymes, excessive uncontrolled reactions to inflam-
mation, and hypercoagulation associated with impaired glucose
metabolism [13]. In addition, the serum level of inflammation
biomarkers, such as interleukin-6 (IL-6), C-reactive protein, se-
rum ferritin, prothrombin index, and D-dimer, were significantly
higher (p<0.01) in diabetic patients compared to patients with-
out DM, which indicates the development of a broader complex
of inflammatory reactions in patients with diabetes, and this, in
turn, leads to a rapid worsening of COVID-19 course [13].

In turn, COVID-19 can worsen the course of DM in patients.
As Maddaloni E. and Buzzetti R. (2020) emphasize, the interac-
tion between COVID-19 and diabetes can be bi-directional since
SARS-CoV-2 can potentially worsen the course of co-existing
diabetes or even predisposition to diabetes in individuals who
do not suffer from DM [6].

Thus, hyperglycemia and insulin resistance are often registered
in seriously ill patients, including COVID-19 patients. This hap-
pens due to the release of contrinsular hormones such as glucagon,
cortisol, and epinephrine, as well as increased levels of pro-inflam-
matory cytokines such as IL-6 and TNF-a, which leads to a “cyto-
kine storm” [14]. Their effect on insulin-sensitive tissues leads to
a decrease in glucose uptake in muscles, increased lipolysis, and
increased glucose synthesis in the liver [15].

COVID-19 can also manifest by dyspeptic symptoms, such
as vomiting and diarrhea, leading to dehydration [16]. Research
by Li J, et al. (2020) showed that SARS-CoV-2 infection was
associated with ketoacidosis in 12% of diabetic patients [17].

It is generally recognized that some viral diseases can cause
autoimmune type 1 diabetes in genetically predisposed patients,
or even cause rapid development of diabetes from the mass col-
lapse of B-cells [16]. COVID-19 uses the angiotensin-convert-
ing enzyme type 2 receptor (ACE-2) as a “gateway” to invade
human target cells [18]. This enzyme is expressed by various tis-
sues and cell types, including the lungs, as well as the endocrine
part of the pancreas [18]. In a study by Yang JK, et al. (2010) it
has been suggested that SARS-CoV-2, which also uses the ACE-
2 receptor as an entry receptor, may damage the islets of Lang-
erhans, causing hyperglycemia during the infection course [8].
Drucker DJ. (2020) reported a pancreatic injury characterized
by elevated plasma amylase and lipase levels in 17% of patients
with COVID-19, among whom 67% had moderately elevated
plasma glucose levels [19].

The influence of certain groups of drugs used in the treatment
of diabetes mellitus and COVID-19. ACE inhibitors

ACE inhibitors are currently the most controversial group
of drugs often used in patients with hypertension and diabe-
tes, including the cases of coronavirus disease. Although well-
known angiotensin-converting enzyme 1 (ACE-1) promotes the
conversion of angiotensin I to angiotensin I, its homologous
analogue, ACE-2, is a membrane-bound enzyme (carboxypepti-
dase) that usually contributes to the inactivation of angiotensin
11, and therefore physiologically contracts the activation of the
renin-angiotensin-aldosterone system (RAAS) [18-20].

ACE-2 has many physiological roles, in particular: negative
regulation of RAAS and facilitation of amino acid transport.
Recently, ACE-2 was identified as a SARS-CoV-2 receptor that
provides a critical link between immunity, inflammation, and
cardiovascular diseases [21]. ACE-2 also acts as a receptor that
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allows coronaviruses (SARS-CoV-2 and SARS-CoV) to enter
human cells [22]. SARS-CoV-2, associated with ACE-2, is acti-
vated by type II transmembrane protease, serine 2 (TMPRSS2)
to promote virus invasion and replication within human target
cells, including type II pneumocytes [22]. On the other hand,
ACE-2 plays a crucial role in maintaining glucose homeostasis
and B-cell functions [19,23].

ACE inhibitors usually suppress ACE-1 but not ACE-2 [24].
However, studies have shown that these drugs enhance the regu-
lation of the ACE-2 receptor, which the SARS-CoV-2 uses to
enter host cells [25]. In turn, SARS-CoV-2 entering into human
alveolar epithelial cells often leads to acute respiratory distress
syndrome (ARDS), a clinical condition with high mortality as-
sociated with poor prognosis in patients with COVID-19 [26].
In addition, DM increases the expression of ACE-2, as shown
in several experimental models [27,28], and the resulting in-
crease in viral load may also explain the more severe course of
COVID-19 in diabetic patients [29]. All this can complicate the
course of COVID-19 and worsen the condition of patients tak-
ing ACE inhibitors. Some publications suggest replacing ACE
inhibitors and angiotensin II receptor blockers in patients with
hypertension and diabetes with other groups of drugs, such as
calcium channel blockers [30].

However, there are other thoughts. In particular, a group of
American and Dutch researchers led by Danser AHJ, et al. (2020)
argue that ACE inhibitors do not inhibit ACE-2, since ACE-1 and
ACE-2 are different enzymes, and therefore ACE inhibitors cannot
contribute to the entry of the virus into the cell [22]. Also, there is
no precise evidence to support the statement that ACE inhibitors or
angiotensin II type 1 receptor blockers facilitate the entry of SARS-
CoV-2 coronavirus by increasing the expression of ACE-2 [22].
Some other researchers agree with this position. Moreover, it is not
known whether alternative antihypertensive agents do not have the
same risk. Because of the lack of evidence, the European Medical
Association (EMA) advises not to stop taking ACE inhibitors dur-
ing the COVID-19 pandemic [31].

Ibuprofen and other non-steroidal anti-inflammatory drugs

Non-steroidal anti-inflammatory drugs (NSAIDs) are often
used to treat hyperthermia in the case of viral infections. How-
ever, Day M. (2020) demonstrates four cases in which young pa-
tients with COVID-19 who did not have any underlying health
problems developed serious symptoms after using NSAIDs at
an early stage of the disease [32]. Somewhat earlier Voiriot G,
et al. (2019) described cases of severe disease course with in-
creased frequency of empyema, lung cavitation, and prolonged
stay in the ICU of patients had used NSAIDs to treat pneumonia
[33]. However, today WHO notes the current lack of evidence of
severe adverse events and the need for additional medical care
(hospitalization, intensive care, oxygen support) in patients with
COVID-19 due to the use of NSAIDs [34].

NSAIDs, including ibuprofen, must be used with caution in
patients with concomitant diseases of the gastrointestinal tract
and cardiovascular system. It is contraindicated to use NSAIDs
in the case of renal failure [35]. The NICE review (the UK,
2020) indicates that available evidence suggests that although
the anti-inflammatory effect of NSAIDs reduces acute symp-
toms (e.g. fever), these drugs may either not affect or worsen
long-term treatment outcomes, possibly due to masking symp-
toms of progression of acute respiratory infection. Additional
evidence from randomized clinical trials is needed to confirm
the effect of NSAIDs on the course of COVID-19 [36].

The use of NSAIDs to treat fever in patients with COVID-19
is still discussed. Until more evidence is found, Surviving Sepsis
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Campaign (2020) suggests that severely ill adults with COVID-19
should use acetaminophen (paracetamol) to treat fever [37]. It
should be noted that the use of NSAIDs in patients with diabetic
nephropathy is contraindicated due to the possibility of developing
an acute renal injury. Therefore, we recommend to avoid using ibu-
profen and other NSAIDs for the treatment of pain or hyperthermia
and use paracetamol in patients with DM and COVID-19.

Glucocorticosteroids

Treatment protocols of critically ill patients often include ex-
tensive use of glucocorticosteroids (GCS), which significantly
worsens infection-related hyperglycemia. A report from the Ital-
ian National Institute of Health (ISS, Istituto Superiore di San-
ita) indicates that GCS was used in 34% of ICU patients [38].
At the same time, GCS therapy increases glucose levels in 80%
of diabetic patients and in many non-diabetic patients, which
may increase the risk of mortality in the case of coronavirus in-
fection [39]. It should be remembered that GCS are not recom-
mended to all patients with severe COVID-19. Surviving Sepsis
Campaign: guidelines on the management of critically ill adults
with COVID-19 recommends using GCS only for patients who
have mechanical ventilation due to severe ARDS, as well as for
patients with refractory shock [37]. Using of GCS for patients
without ARDS and in other routine cases is not recommended
[37]. In the case of GCS prescription blood sugar level should be
carefully monitored to maintain euglycemia, which contributes
to optimal respiratory and immunological functions [37].

Hydroxychloroquine

Hydroxychloroquine and chloroquine are used to prevent
and treat malaria and certain autoimmune conditions such as
rheumatoid arthritis and systemic lupus erythematosus. These
medications are considered by researchers as one of the potential
agents in the fight against COVID-19 [35]. However, hydroxy-
chloroquine and chloroquine can have serious side effects. Thus,
cases of cardiomyopathy, which led to the development of heart
failure, have been reported, in some cases with a fatal outcome
[40]. It is also noted that due to hydroxychloroquine using, QT
interval is often prolonged, which can lead to dangerous arrhyth-
mias [41]. It is interesting that in the mentioned study the admin-
istration of hydroxychloroquine was stopped prematurely in ten
patients due to side effects: overwhelming nausea, hypoglyce-
mia, and one case of ventricular arrhythmia torsades de pointes
[41]. Besides, patients with DM may have severe hypoglycemia
during treatment with hydroxychloroquine [42].

It is worth remembering that the molecule of hydroxychloro-
quine has a hypoglycemic effect and is used in India as an alter-
native means to reduce blood sugar level [43]. The mechanisms
underlying this hypoglycemic effect are not well understood; a
series of complex molecular effects can improve both insulin
sensitivity and insulin secretion [16]. The dosage of hypoglyce-
mic drugs should be adjusted.

However, there are some positive reviews. In particular, Singh
AK, et al. (2020) believe that given the minimal risk of use,
long-term experience in other diseases, cost-effectiveness and
availability, hydroxychloroquine and chloroquine can be con-
sidered for clinical use as experimental drugs, even in patients
with concomitant DM [43]. Taking into account the literature
data, we consider that hydroxychloroquine can be used in pa-
tients with DM and COVID-19 only in exceptional cases within
the clinical studies, and, of course, only in a hospital, under strict
monitoring, and cannot be used by patients themselves.

Azithromycin

Azithromycin is a broad-spectrum macrolide antibiotic that
has activity against bacteria and other microorganisms. There
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are only insufficient evidence or contradictory evidence about
the use of azithromycin together with hydroxychloroquine in
COVID-19 patients [35]. In a study by Gautret P, et al. (2020) a
positive result was obtained in 6 patients with lower respiratory
tract infection due to COVID-19 treated with hydroxychloro-
quine together with azithromycin [44]. In a study by Rosenberg
ES, et al. (2020) azithromycin treatment was performed in 211
patients, including 58 (27.5%) patients with DM, among 1,438
hospitalized patients diagnosed with COVID-19 in New York.
However, this treatment did not lead to changes in the mortality
rate [45]. If azithromycin is intended to be used for the treat-
ment of COVID-19, it is necessary to check prescriptions and
cancel unnecessary medications that may prolong the QT inter-
val. While treating patients with a known hereditary long QT
syndrome or a history of drug-induced polymorphic ventricular
tachycardia (torsades de pointes) a decision about using these
drugs must be made only after consulting a cardiologist [35].

Metformin and other oral hypoglycemic agents

Metformin was approved by the FDA in 1995 as an oral hypo-
glycemic agent, which has become one of the most commonly
prescribed drugs to treat DM worldwide [46]. In recent years,
it has been suggested that metformin may inhibit the activity
of viruses by increasing insulin sensitivity [47]. In the United
States, a retrospective cohort study was conducted from 2002 to
2012 for elderly patients over the age of 65 and with a history of
diabetes who were hospitalized with pneumonia. It is interesting
that pre-administration of metformin to these patients was asso-
ciated with significantly lower mortality [48]. According to some
authors, it is advisable to add to the indications for metformin
using in the official instructions an option “as adjunctive ther-
apy to reduce the risk of mortality from COVID-19 in elderly,
obese and diabetic patients due to weight loss and reduced risk
of pneumonia” [49]. Also, there are reports of the effectiveness
of metformin in concomitant liver diseases and liver functional
changes due to SARS-Cov-2 infection [S0]. However, most re-
searchers are not sure about the possibility of using metformin
in coronavirus disease. Thus, Orioli L, et al. (2020) believe that
patients with severe forms of COVID-19 should cancel metfor-
min due to the risk of lactic acidosis [16]. In addition, metformin
is contraindicated to patients with acidosis or risk of acidosis,
including patients who have hemodynamic instability, hypoxia,
and/or severe renal injury [51].

Thus, in severe forms of COVID-19, metformin and SGLT-2
inhibitors should be discontinued, taking into account their own
risk of lactic acidosis and ketoacidosis.

There are several important issues to consider when using
DPP-4 inhibitors in a hospital. The DPP-4 enzyme has been
identified as a co-receptor for Middle East respiratory syndrome
coronavirus (MERS-CoV), but not for SARS-CoV or SARS-
CoV-2. At present, no data would demonstrate the harmful or
beneficial effect of these drugs in patients with COVID-19 [19].
The use of saxagliptin and alogliptin is not recommended due
to concerns about increasing the frequency of heart failure. It is
important to note that all published trials of DPP-4 inhibitors us-
age in inpatient settings were conducted in combination with in-
sulin for correction, and several were in combination with basic
insulin therapy. Due to the unstable nature of acutely ill patients
hospitalized with COVID-19, DPP-4 inhibitors are not generally
recommended [52].

Thus, insulin therapy remains the standard of care for hyper-
glycemia in patients hospitalized with COVID-19. Selective use
of DPP-4 inhibitors, sitagliptin and linagliptin may be consid-
ered for patients with type 2 diabetes or mild hyperglycemia
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when they have regular meals and are expected to be discharged
home [52]. In the case of severe decompensation of DM and
with disorders of consciousness, the transition to insulin as the
optimal way to correct disorders of carbohydrate metabolism is
mandatory.

Shortcomings in the organization of patients treatment and care

The first shortcomings in the treatment of patients with CO-
VID-19 with concomitant DM have appeared since outpatient
stage. It is known that most patients with diabetes cancel regular
appointments to the endocrinologist. Many patients develop ex-
cessive stress associated with social isolation and lack of exer-
cise, which contributes to the deterioration of glycemic control
and further increases the risk of developing COVID-19 in this
vulnerable category of patients [3]. Improper organization of
outpatient appointments, insufficient and unbalanced nutrition,
lack of medicines and diagnostic devices, insufficient communi-
cation with an endocrinologist and family doctor, disregard for
personal hygiene and social distance — these are not all problems
in the organization of treatment and care of patients during CO-
VID-19 pandemic.

There are no fewer problems in the management of patients
with DM and COVID-19 at the inpatient stage of treatment too.
Thus, experimental data support the important thesis that gly-
cemic control may favourably influence on clinical outcomes
in patients with concomitant diabetes and viral respiratory dis-
eases such as COVID-19 [3]. At the same time, most emergency
medicine practitioners are not professional endocrinologists
and they may not be concerned about the patient’s blood glu-
cose level and may have lack of clinical experience in diabetes
therapy, which can lead to sharp fluctuations in glycemia and
the development of acute disorders of carbohydrate metabolism
in diabetic patients as shown by experience in outbreak centers
[53]. Therefore, it is very important to raise awareness among
doctors who are directly involved in the treatment of COVID-19
patients about the importance of controlling glycemia in these
patients and to establish standardized management of glycemia
in diabetic patients with COVID-19.

Zhou J. and Tan J. (2020) draw attention to the fact that dur-
ing a stay in a quarantined hospital, it is impossible to exercise
through limited indoor space and reduced respiratory function
of the patient. In addition, a diet for COVID-19 patients or a
personalized diet is often not available [54], while in a study
by Li X, et al. (2020) it is shown that insufficient and improper
nutrition is often observed in patients with severe disease [55].

Due to these factors, the optimal treatment of COVID-19 pa-
tients with concomitant DM should include a multi-disciplinary
team approach involving specialists in emergency medicine, en-
docrinology, infectious diseases, respiratory support, nutrition
and rehabilitation.

Performed analyses suggest that the main factor that is crucial
in the management of COVID-19 patients with co-existing DM
is the normalization of blood sugar level and carbohydrates me-
tabolism by all possible means.

Conclusions:

1. Existing DM can complicate the course of COVID-19, wors-
en patients’ condition and increase mortality.

2. According to the data analysis, in our opinion, there are three
groups of factors that can worsen the course of infectious dis-
ease in patients with diabetes:

1) Features of the DM and the mutual influence of diabetes and
COVID-19.

2) Influence of separate groups of drugs used in the treatment of
both diseases.
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3) Shortcomings in the organization of patients’ treatment and care.
3. The main factor that is crucial in the management of CO-
VID-19 patients with co-existing DM is the normalization of
blood sugar level and carbohydrates metabolism achieved by all
possible means.
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SUMMARY

THE MAIN CAUSES OF THE COMPLICATED COURSE
OF COVID-19 IN PATIENTS WITH DIABETES MELLI-
TUS AND TREATMENT (REVIEW)

Halushko O., Loskutov O., Kuchynska I., Synytsyn M.,
Boliuk M.

Shupyk National Medical Academy of Postgraduate Education,
Kyiv, Ukraine

Among the main risk factors for the development of a severe
course of Coronavirus disease 2019 (COVID-19) are old age,
arterial hypertension, diabetes mellitus (DM), chronic obstruc-
tive pulmonary diseases, cardiovascular and cerebrovascular
diseases.

The aim of this study was determinating the main causes of
complicated COVID-19 course in diabetic patients.

Publications were searched using PubMed and Google Schol-
ar for keywords: COVID-19, diabetes, hyperglycemia, carbohy-
drate metabolism disorders, and complications.

The review of scientific literature considers the main causes
and pathogenetic mechanisms of COVID-19 complications de-
velopment in patients with DM. Groups of factors that worsen
the disease course were identified. We also proved that modern
treatment of COVID-19 in diabetic patients should consider all
risk factors and include a multidisciplinary team approach with
specialists in emergency medicine, endocrinology, infectious
diseases, respiratory support, nutrition and rehabilitation.

The main reasons that worsen the course of COVID-19 in
patients with DM are features of DM and mutual influence of
DM and COVID-19; the influence of separate medicines groups
used in the treatment of both diseases; shortcomings in the orga-
nization of patients’ treatment and care. The main factor that is
crucial in the management of these patients is the normalization
of blood sugar level and carbohydrates metabolism achieved by
all possible means.

Keywords: COVID-19, diabetes mellitus, hyperglycemia,
complications.
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PE3IOME

OCHOBHBIE TPHYUHBI OCJIO)KHEHHOI'O TEYEHUS COVID-19
Y BOJIBHBIX CAXAPHBIM JTUABETOM (OB30P)

Taaymko A.A., JlockyTtoB O.A., Kyuunnckas U.A., Cunnubia M.H., Boroxk M.B.

Hayuonanvhas meouyunckas axademus nocieouniomHozo oopazosanus um. I1J1. [lynuxa, Kues, Ykpauna

daxropamMu prCKa TSHKEIOTO TEICHUST HOBOH KOPOHABUPYC-
Hoit 6one3nn (COVID-19) aBnsoTCS NPEKIOHHBIA BO3pacT,
apTepuabHas THIepTeH3us, caxapuslil tuabder (C), XxpoHH-
4ecKHe 0OCTPYKTHBHBIC 3a00JIeBaHNUS JIETKUX, CEPAEYHO-CO-
CYINCTBIC U LIepeOpOBACKYISIPHEIE 3a00IeBaHUS.

Ilenbio mccnenoBaHUs SIBUJIOCH OIPENEIEHHE OCHOBHBIX
npuyuH ocyoxkHeHHoro tedeHus COVID-19 y GonbHEIX ca-
XapHBIM T1a0eTOM.

IIpoBeneH moMCK W aHAIW3 NyOMHKAaIMH B CHCTEMax
PubMed u Google Scholar o kiroueBsim ciioBam: COVID-19,
caxapHbI AHa0eT, THICPIITHKEeMUs], HapyIIeHHEe YIIICBOAHOTO
obmeHa U ocnoxHeHus. B 0030pe paccMarpuBaroTCs OCHOB-

HbIC IPUYUHBl U MAaTOTCHETHYECKUE MEXAHM3Mbl Pa3BUTHSL
ocinoxxkHeHuid COVID-19 y naunuentoB ¢ CJI. BrisaBieHbl
rpynmnsl GakTopoB, yXyAIIAIOMINE TeICHUE 3a00IeBaHs.

[IpogeMOHCTpUPOBAHO, YTO HpPH JICYCHUM HALUEHTOB C
COVID-19 u conyrctBytomum CJ] OCHOBHBIM (paKTOPOM SIB-
JseTCsl HOpMaIu3alus ypOBHS caxapa B KPOBU U YIVIEBOJHO-
ro oOMeHa, JJOCTHraeMasi BCeMH BO3MOXHBIMH CIIOCOOaMHU.

OCHOBHBIMH ~ IPUYMHAMH, yXY[AMAIOMHUMH  TCUCHHE
COVID-19 y 6onbnbix CJI, sBastorcsi: ocodennoctu CJ| u
B3aumHoe Biusinue CJI u COVID-19; B3aumopeiictBue ot-
JICNIBHBIX TPYII JICKApCTBEHHBIX CPEJCTB, IPUMEHIEMBIX MPH
JIedeHnn 000uX 3a00IeBaHHH.
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MAPKEPBI O’)KUPEHMSI B KJIMHUYECKUX NCCJIEJOBAHUSX
1 MMPAKTUYECKOI1 MEJUIIAHE (OB30P)

'Kynataesa X.U., 'Kocmyparosa P.H., 'ba3zapraues E.II., ’TayranoBa A.K.,3lap:xanoBa K.B.

3anaono-Kaszaxcmanckuii meduyunckuil ynusepcumem um. Mapama Ocnanosa, 'kagedpa enympennux oonesneti Nel;
2omoen nayuno-ananumuyueckol pabomol; *kaghedpa HOPMANLHOU U MONOZPAPUUECKOT AHAMOMUL C ONEPAMUSHOU XUpYyp2uell,
Axmobe, Kazaxcman

OXHpeHHe Mo cell JeHb SBISIETCS CEPbEe3HOH MpoOIeMOoit
OOIIECTBEHHOTO 3/IpaBOOXpaHEeHUs. BcemmpHas opraHu3aius
3apaBooxpanenus (BO3) npusnana oxupenne snunemueit XXI
Beka. [lo mporHo3aM SMHAEMHOIOTOB IPEANONAraeTcs, UTO
k 2025 r. ot oxupenus OynyT crpagarbk 40% myxuna u 50%
KEHIMH. [71o0ambHas >MuaeMust OKUPEHUs] HapacTaeT MOYTH
BO BCEX CTpaHAX MHUpPA, U B OyayIIeM OXHAAeTCs AalbHEHIINA
poct [42]. OxupeHne yBeTuuuBaeT PUCK MHOTUX XPOHHYECKUX
3a00JIeBaHHUH U ACCOIMUPYETCS ¢ OoJiee HU3KUMH TIOKa3aTesI MU
MIPOIOIDKUTENLHOCTH kn3HH. Hanbonee pacmpocTpaHeHHBIMH
3a001eBaHNUAMH, AJISI KOTOPBIX O)KUPEHNE TPENCTABISIET (HaKTop
pucka, sBIsIIOTCS caxapHbeiid auabet 2 tuma (CH2), cepaedHo-
COCYIMCTasl TMAaTOJIOTHs, HEKOTOPBIE BHIBI 3JI0KAUeCTBEHHBIX
HOBOOOpa3zoBaumii [ 1,45].

B xnmHMYeCKO# MpakThKe ISl THATHOCTHKH OKUPEHUS HC-
TONB3YIOT KONMUYECTBEHHBIN MapaMeTp - MHAEKC MacChl Tela
(MUMT). UccnenoBanus MoKasajiu, 4TO JOMOJHUTEIbHO K UMT
(xr/™M 2), uHAEKC Taimus/0eapo (CM) M MHAEKC Talust/pocT (cM)
Kak Mepa PacrpeneNneHns KHUpa MOXKET YIydIIUTh MPOTHO3HU-
poBaHue 3a0oneBanus. Bce Ooree ClIOXKHBIE JTy4eBbIe METOIBI
KONMYECTBEHHON OLEHKM >KMPOBOH TKAaHW HE BCETaa AOCTYII-
HBI B OOBIYHOW KIMHUYECKOH mpakTuke. I3mepenue Omomap-
KEpOB, OTPAXKAIONINX OCHOBHBIE OHONOTMYECKHE MEeXaHU3MBI
TIOBBIIIEHHOTO PHUCKA 3a00I€BaHUS SABISETCS ANbTEPHATHBHBIM
TIOIXOOM JIJISl XapaKTEPUCTUKH COOTBETCTBYIOUIErO (heHOTHIA
oxupenns. Ha coBpeMeHHOM 3Tare ucciaeoBaHie TOPMOHOB H
LUTOKWHOB, HETIOCPEACTBEHHO CEKPETHPYEMbIX >KHPOBOH TKa-
HBIO TOJTyIMIIO AaibHelIee pa3BUTHe Onarogaps MpUMEHEHHIO
METOZIOB, OTPAKAIOMINX 3HAUMMYIO HH(POPMAIIHIO, CBI3aHHBIX C
O0XHUpPEHNEM, U MOXET OBITh UCTIONB30BAHO JUTS JTydIlIel Xapak-
TepUCTUKU OxkupeHus [39,61].

Anmponomempuyeckue u nyuesvle Memoowvl OYenKu OuazHo-
CMUKU 0JcUperus

BO3 ompenensier oxxupeHue Kak aHOMAJIbHOE WM Ype3Mep-
HOE€ HaKOIUICHHE >KMpa, KOTOPOE MOXKET HAHEeCTH ymepO 370-
poBbto [76]. TpaguunoHHO OXHMpeHue KiacCHuuIupyercs co-
rmacHO mHAekcy Mmaccel Tena (MMT), paccunTaHHOTO Kak Bec
B KHMJIOTpaMMax, JeNeHHBIH Ha KBajapar pocTta B MeTpax. Co-
mracHo BO3 u GONBIIMHCTBY COBPEMEHHBIX PYKOBOACTB ISt
3amaiHeIX CTpaH, oxupeHue ompenenserca kak UMT >30 kr/
M2 [17,76]. Ora xnaccupukanus ocHOBaHa Ha 0ojee BHICOKOM
pucke cmeptHocTH ipu UMT pasaom 30 u Gonbe. B Tex ke
pexoMenaanusix n3osTounslil Bec (MB) knmaccudunumpyercs kak
HUMT ot 25,0-29,9 kr/m2, .HOpManbHBI Bec KoneOmeTcs mpu
UMT ot 18,5 mo 24,9 kr/m2, a UMT umxke 18,5 kr/m2  cun-
taerca nepunutom maccesl Tena. UMT sBnsercs mpocToil u
pa3yMHOIT Mepoil Ul ANArHOCTUKH OXKHPEHHMS, TOCKOIBKY OH
KOppEIHpyeT ¢ ’KUPOBOH MACCOH M CBA3aH C 3a00JI€BaEMOCTHIO
1 CMEPTHOCTHIO, KaK OBITO TTOKa3aHO B OONBIIOM KOJIHYECTBE
SMUAEMHOTIOTHUECKUX HccaeoBanmid. OJHAKo XOpomo W3-
BecTHO, uT0o UMT nmeeT HEKOTOpble 3HAUUMbIE OTPAaHUUYECHUS
B JIMATHOCTHKE OXHMPEHHs Ha MHAWBUIyalbHOM ypoHe. [Ipe-
JK7Ie BCEro, HecMOTpsl Ha To, uTo IMT koppenupyet ¢ ;kupoBoit
MacCoH, caM IoKa3aTellb He PAa3INIaeT KHPOBYIO U MBIIICUHYTO
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Maccy. TakuM 00pa3oM, JHIa ¢ OTHOCUTENBHO HEOOIBIINM KO-
JIMYECTBOM JKHpa U OoJiee pa3BUTOM MBIILICYHON Maccoi MOTYT
HUMETh OTHOCUTENBHO Bhicokuil UIMT.

Knaccudukarus cTpafaomux 0XXKUPEHUEM Ha OCHOBE
HUMT paznuuaercs B pa3HbIX STHUYECKUX I'PyNIax U MO BO3-
pacty. Hanpumep, mpemnoxeno, 9ToObl MpeaenbHbIe 3HaUe-
Husg UMT ans onpeneneHust H30BITOYHOTO BECa U OKUPEHUS
OBLIN CIIMIIKOM BBICOKMMH ISl @3HATCKUX TPYTII HAaCEeIeHHs,
YTO MPHUBENO K OTCYTCTBHIO JMArHOCTUKH OXKHPEHUS WU W3-
OBITOYHOTO Beca B ITHX Tpynmnax HaceneHus. IIpeamoxeHs
sTHUYeckue orpannuenus UMT s myduiero yuera oxupe-
HUS U pucka 3a0oneBanuil [10], Hampumep, IS a3HaTCKOTO
HAaceleHNs B PYKOBOJCTBAaX s A3HMaTCKO-THXOOKEaHCKOTO
peruoHa [49]. JAmarHOCTHKA OKHPEHHS B JETCKOM BO3pac-
Te SIBISETCS CIOKHOW BBUAY OBICTPOTO Pa3BHUTHS, KOTOPOE
MPUBOJAMT K CylIecTBEHHBIM U3MeHeHusiMm UMT ¢ Bo3pacTom.
Yarme npuMeHSIOTCSI BO3pacTHBIE pedepeHCHbIE KPUBBIE, Of-
HAaKo HEeT €AMHOTO MHEHHS OTHOCHTEIBHO BBIOOpA COOTBET-
CTBYIOIINX TPEAETOB JUIsl AUATHOCTHKH OXHPEHHS y AeTel
pedepeHTHBIX Tpynn HaceneHus [76]. HpyruM 3HaYMMBIM
HegocratkoM MMT kak mokasaTenst OXUPEHUs SBISETCS TO,
YTO OH HE OTpakaeT paclpe/ieleHHue >KUPOBOH TKaHU B Op-
raau3Me. UYTo KacaeTcs CBA3aHHBIX C OKHPEHHEM MeTabo-
JTUYECKUX TOCIEACTBUN 1 pHCKa 3a00JeBaHMs, HAKOTUIEHHE
BHCLIEPAIBHOTO KHPa BBI3BIBACT 0COOYI0 03a004eHHOCTH. B
TO BpeMs KakK IMOAKOXHAs )KMPOBasi TKAHb MPEACTABIAET CO-
0oii HamOouspIIee KUPOBOE MPOCTPAHCTBO MO Macce M pas-
Mepy, BUCIIEpalibHAs )KUPOBas TKaHb MeTaboInyeckuii Ooee
aKTHBHA W BBIAEISET LUTOKWHBI U TOPMOHBI, KOTOpBIE MpPH
nucbanance CMOTYT CIPOBOIMPOBATH HApyLICHHS MeTabo-
JUYECKHX TPOLECCOB, TAKUX KaK PE3UCTEHTHOCTh K WHCYIH-
HYy M XpOHHYecKoe BocmaneHue [23].

OxkpysxHocTh Tanuu (OT) wnn oTHOIIEHKE TAIHH K Oeipam
(manexc T/b) ABIAIOTCS MPOCTHIMH U3MEPEHHUSIMH AJISI OLIEH-
KM paclpejieNeHus )Kupa B OpraHu3Me u 6osee TECHO CBA3a-
HBI C BUCLEPAJIbHON *kHupoBoil TkaHblo, yem UMT [53]. Ilo
naHHbBIM BO3, pekoMeHayeTcs MpOBOANTH JOTOTHUTEIbHbIE
n3mepenus y nmun ¢ UMT ot 25,0 no 34,9 ¢ uensio onpene-
neHns abJOMUHATBHOTO OXKUPEHNUS, IPH ATOM TIpeITaraeMblif
00BEM OKPYKHOCTH TaJduH cocTaBiseT 102 cM 1uig My>K4HH U
88 cM 117151 )KeHIINH, sl COOTHOIIEHUs Tainuu u oenep 0,95 y
mysxunH U 0,80 y sxeHmuH [17,76]. OnHako B mocieqHee Bpe-
Ml TIOKa3aHO, YTO U3MEPEHHE OKPYKHOCTHU TallUHU aKTyalbHO
u st 6onee HU3kUX Kareropuiit UMT, mockonbky puck 3a-
6011€Ba€MOCTH ¥ CMEPTHOCTH 3HAYUTETBHO MOBBICHIICS Y JTHI
¢ Hu3kuM UMT, HO ¢ BBICOKOH OKpY)HOCTBIO Tanuu [18,55].
OmnncanHble OTPAaHUYEHHS KJIACCHUECKUX MEpP NCCIEAOBaHUN
OXHUPEHHS MOCITYKHUIU TTOBOAOM JUIs MPUMEHEHHS Pa3Ind-
HBIX 0OJlee CIIONHBIX METOIOB, BKIIOYAass HHCTPYMEHTHI aHa-
nu3a OMOMMIIEJaHCOMETPHH, YIbTPa3ByKOBOE HCCIIEOBAaHHE
(Y3U), xommnerorepayto Tomorpaduro (KT) m marautHO-pe-
30HaHCHYIO ToMorpaduro (MPT). Yka3aHHbIe METOIBI TO3BO-
JISFOT KOJIMYECTBEHHO OTIPEIENNTh 00bEM U MacCy pa3IHIHBIX
OTZEJNOB TeNa, TAKUX KaK KHUPOBask TKAHb B MOJKOKHOM, BHC-
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[EPaJbHOM W JMHUKAPAUAIBLHOM OTIAENaX, U 00E3KUPCHHBIC
OTCEKHU, TAKHEe KaK KOCTHBIM MO3T U TKaHb CKEJIETHON MYCKY-
natypbl. CpaBHeHus okaszaiu, yro MPT naunGosnee nogxoaut
IUISL TIPSIMOTO HAJICKHOTO KOJHUYCCTBCHHOIO OINMpPEaCICHUS
Mmaccsl xupa [35,38,43,63], a anropuTMHUECKHE YCOBEPIICH-
CTBOBAaHUS ITO3BOJIAKOT B HACTOALIECC BPEMS aBTOMAaTU3UPO-
BaTh C BBICOKOW MOBTOPSIEMOCTHIO M BOCIPOHU3BOAMMOCTBHIO
U3MepeHHU. XO0Ts 3TU pe3yNbTaThl CBUACTEIbCTBYIOT O BBICO-
KOﬁ l'[OTeHLlHaJ'leOﬁ IMOJIC3HOCTHU BU3YAJIbHBIX METOLOB IJIA
UCCJICIOBAHMS OXKHPCHHUS, a TAKXKE KIMHHYECKOTO HCIIOJb-
30BaHMs M CTpaTH(UKALMK PUCKA, JaHHBIE MEPHI ropasio
CJI0XHEE OICHUTh B CPABHCHHM C U3MEPCHHEM pOCTa, Beca,
Tallud ¥ OKPYKHOCTH Oefiep, ¥ OHH TPEOYIOT 3HAYMTEIbHBIX
¢unancoBsIx BiokeHuit [81,82]. Kpome Toro, He pa3paboTa-
HbI KPUTCPUHU OLCHKH CTCIICHU OKUPCHHS U HE OMPEICIICHBI
CBSI3U C OTHHYECKOU MPUHAIICKHOCTHIO, BO3PACTOM, TTOJIOM,
B CBSI3M C YEM B HACTOSIIECE BPEMS OHU BCE CIIIC UMECIOT Orpa-
HUYCHUA B KIMHMYECKOHN mpakTuke. /i OLECHKU OXKUPEHUS
BO3MOYKHO TAK)KE UCIOJb30BAHNUE U3MEPCHHSI TOIIHHBI KOXK-
HOMW ckyanku [52]. OgHako, CyLIecTBYeT 3HaUMTEIbHAs pas-
HULla MEXIOY I/IHJII/IBI/I)lyyMaMI/I B OTHOILICHUHU TOJILIHUHBI I10J-
KO)KHOf/i KJI€TYaTKH U COKMMACMOCTHU TKAHU B JaHHOM MECTEC
ucciaenaoBanus [65].

B HacToAleSC BPEMsA HET €AWMHOIO MHEHHA OTHOCHUTCIIBHO
AHATOMHMYECKOro yuactka, rae cieayer usMepsatb OT. Tem He
MeHee, B HCCIIeJIOBaHUH JIeTei B Bo3pacTe 6-9 jieT oOHapyXeHO,
yro OT, ompeneneHHbI B cpeqHEN TOUYKE MEXKIY IOCIEIHUM
pedpoM U TrpeOHEM MOAB3IOIIHON KOCTH, MPEACTABIACT JTyd-
IIYI0 KOPPEJSILUIO C TPOLEHTHBIM COZIEPIKaHUEM TEJIECHOIO
xupa. Bosy-Westphal et al. ormerwiny, uto y nereil 3HadeHHs
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OT 3HauuTENbHO PA3TUYAINCH B 3aBUCUMOCTH OT aHATOMUYe-
CKOro MecTa u3MepeHus. Hanmenslee 3HaueHNE BBISBICHO NPH
M3MEPEHNH HIKE MOCIeHero pedpa, 1 caMoe BBICOKOE 3Haue-
HHE - HaJ rpeOHEM MOJB3/IOLIHON KOCTH, TOTa KaK MPOMEKY-
TOYHOE 3Ha4Y€HHEe ObLIIO HalJIEHO B CpeIHEeH TOUKe MEX Ty STUMU
yudacTkami [6,64].

Takum oOpasom, uHTepnperanus pasnuuuii B OT Mmexny
UCCIIEJOBAaHUAMH PA3HBIX MOMYISALMNA TOKHA MPOBOAUTHCS C
OCTOPOKHOCTBIO, YUUTHIBAS, YTO H3MEPEHHE MOIJIO IIPOBOJUTh-
Cs1 B pa3HbIX AaHaTOMUYECKUX y4acTKax [4,26,62].

Buonoeuyeckue mapxepul, accoyuupo8anHule ¢ 0#CUpeHuem

DOHIOKpUHHAsT (QYHKIMS KUPOBOM TKaHU, B YaCTHOCTH, Ce-
KPETHPYEMbIE Pa3INYHbIC IUTOKHHBI U aTUTOKUHBI BUCLIEPAIIb-
HOH JKUPOBOM TKaHM MPEUIOKEHBI B Ka4eCTBE OMOJIOTHUECKOM
CBSI3M MEXIY OKUPSHHEM M XPOHMYECKUMHU 3a00JIeBaHUSIMHU.
[Tonmy4eHHbIEe 3HAHHSI MOTYT OBITh MCIOJB30BAHBI ISl PACILIH-
PEHHOTO OMNpEETICHUS OXKHUPEHUS, BBIXOASIIETO 32 paMKH aH-
TPOIOMETPUYECKHUX M3MepeHUH. OHAKO COBpPEMEHHBIE 3HAHNUS
o crenuduuecKoll poian OHOMApKEpOB, CBS3AaHHBIX C OXHpE-
HHEM, B Pa3BUTHM 3a00JICBaHHs OTPAHMYEHBI, M TOITOMY H3-
MepeHre OMOMapKepOB OXKHPEHHs B HACTOSIIIEE BPeMsi HE Mpo-
BOJINTCSL B KOHTEKCTE AMArHOCTUKH OXKUPEHUS B KIMHUYECKOH
MEJUIMHE, OJHAKO B TO K€ BPEMsI NPEICTABIAIOT MEXaHH3MbI
pa3BUTHS PUCKA 3a00JICBAHUIA.

[Ipenmosnaraercsi, 4TO OCHOBHBIMU IYTSIMH, OOeCIeUHBArO-
IIMMH CBSI3b MEXKLy OXKHPEHHEM U PUCKOM 3a00IIeBaHHUs, SIBIISI-
I0TCSl OCh MHCYJIMH/MHCYTHHONOA00HbIH (akrop pocta (MDP),
XPOHHUYECKOE BOCIMAJIEHHUE, UCCIEeOBAaHbl TaKXKe JICNTHH, aau-
MOHEKTHH U JIpyrHe cnenu(GuIecKie aJunoKuHbL.

NHCYNMHOPE3UCTEeHTHOCTh M THUINEPUHCYIMHEMHUS MPeIo-

Ta6ﬂuua. ﬂuaZHocmuquKue MaApPKepvl OHCUPEHUS, UX C653b C XPOHUUECKUM 3a60]l€6aHu6‘.M/CM€pmHOC‘mbIO
U UCnojib3o6aHue 6 npakmuttecxoﬁ Meduuuﬁe

CBf3b ¢ XpOHMYECKHM 3200/1¢BAHUEM/CMEPTHOCTBIO 110

Hcnonb3oBanne B NpaKTHYECKO

Kpurepuii N
JAHHBIM KJIWHHYECKHX HCCIIeT0BAHMIT MeTHIHHE
Cepaeuno-cocyuctbie 3aboeBanus [40,66], pak [59].
CmMmepTHOCTB (arader,cepIeyH0-COCyAUCTast aTOIOTHS, NMT>30 kr/m? (BO3). CranmapTHas
UMT o
HOBOOOpa3zoBanus) [76]. KomopekransHblii pak [29,70], NPaKTHUKA [T JUATHOCTUKH OXKUPEHUSI.
pax nouKeIyAouHOH jxesessl [8], snnomerpus [48].
Koaddumument Cepneuno-cocyaucteie 3a0oneBanms, C/1 2 [15,12]. 0,95 cM y MysicmH 1 >0,80 eM y KeHIIH.
tanus/oenpa Pak [21].
[Mpu abnomuHansHOM oxkupeHnn 102 cm
CepreuHo-cocyaucTble 3aboneBanus [15].
Tamus Pax [21] JUTSE MY>KUUH U 88 cM juis xeHuuH, UMT
’ 25,0-34,9 xr/m? (BO3).
CPE Konopekranbublii pak [44,57,82]. He moarBepkieHO Ajist Hcnonbs3oBanue Onomapkepa npu

KOpoHapHo# 0osie3Hu cepaua [73].

PaCIIMPEHHON TUarHOCTUKE OKUPCHUSI.

Wncynun/C-nentug

Cepneuno-cocyauctsie 3a0oneBanus (MBC, runepronus,
0e3 nHcynbTa) [78]. Pak [54].

Hcnonp3oBanne 6nomapkepa mnpu
PaCIIUPEHHOI TUAarHOCTUKE OXHUPEHHS.

Konopexranbhelii pak [60]. Pak u cepaeuno-cocyaucras

Hcnonp3oBanne Onomapkepa rnpu

HN®DP-1 .
CMEPTHOCTS [7]. pacCIIUPEHHON JUATHOCTUKE OKUPEHUSL.
PesucTi JletanbHbIN UCXOX CpEU MALIEHTOB C CEPACUHO- Hcnons3oBanue Guomapkepa npu
COCYANCTBIMH 3a00JIeBaHMsAMHU WK 1uadberom [19,20]. pacUIMpPeHHON IUarHOCTUKE OKUPEHHUS.
. Hcnonp3oBanne 6nomapkepa mnpu
Konopexranbhelii pak [31]. He noareepxkaeHo amst . prepa mp
Jlentun . N pacHIUpeHHON JUAaTHOCTUKE OKUPEHHS IPH
3a00JICBaHUI CEPACYHO-COCYTUCTOM CHCTEMEI [79].
OTPaHUYCHHBIX TEKYIINX JAaHHBIX
He nmoareepskaeHo [u1st 3a00JIeBaHI CepAETHO- Hcnonp3oBanne Onomapkepa 1npu
AIUIIOHEKTUH cocyaucroi cucteMsl [34]. HeT noaTBEep:KACHHBIX JaHHBIX | PACHIMPEHHON JUArHOCTUKE OXKHUPEHUS MIPU

JUTSL KOJIOPEKTaJIbHOTO paka [46].

OrpaHUYCHHBIX TECKYIIUX JTaHHbIX.

CPb - C-peakmugnwiil 6e1ox
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JKEHbI B KQUECTBE CBA3U MEKAY OXHUPCHUEM U XPOHUYECCKUMU
3a00NIeBaHMSIMH, TAKUMH KaK CepJIeYHO-COCYAUCThIE 3a00ieBa-
Hust 1 CJI 2 tuna [32,58]. [loka3aHo, 4TO MHCYJIMH HaTOLIAK
n C-nenTujl nojaoxuTeabHo koppenupyior ¢ UMT [58,1]. Pe-
3ynbTaThl uccnenoBanus oomero UOP-1 u oxupeHus BbIIBUIN
HeJIMHEHHbIe 1 oOparHbie accoumarmu ¢ UMT [2,13,39,50].
B wmera-ananmuze IPOCIICKTUBHBIX KOI'OPTHBIX I/lCCﬂe}lOBaHI/ll‘/i
OoJiee BBICOKHME KOHIEHTpALMK WHCYJIMHA HATOIIAK CBS3aHBI C
BBICOKMM pHckoM runepronuu u UbC, onHako He ¢ HHCYIBTOM
[78]. Tlokazano, uto C-menTua npeackasbBaeT OOLIYI0 U cep-
JICYHO-COCYAUCTYI0 CMEPTHOCTh y JIML, HE CTPAJaloLIUX AHa-
OeToM, Jydlie, YeM APyTUe MoKa3aTesld HHCYIMHOPE3UCTEHTHO-
CTH, BKJIIOYAst MHCYJIMH HATOLLAK U INIIOKO3Y KPOBU.

VYyactue B onkorenesze M®DP-1 moarBepk1eHO B MHOrO-
YHCJICHHBIX HCCIICOBAaHMAX, BiIHss Ha auddepeHunposky,
MUT'pPAlWI0 U BBIDKMBAHUE KIIETOK HE TOJIBKO B 310PpOBBIX, HO
M B KJETKaX C TeHEeTHYeCKuM mnoBpexaeHuem [22,41].11o-
Ka3aHO TaK)Xe, YTO MHCYJIHH 3a CYET IOAABJICHHUS allONTO3a
U CTUMYIISILUH Nponudepann KIETOK, caM Mo cebe BIuserT
Ha pUCK pa3BuUTHUA paka [25,56]. Takum oOpa3omM, UHCYJIUH U
WOP npenyiokeHbl B Ka4eCTBE OJAHOTO OMOIIOTHYECKOTO Me-
XaHH3Ma, CBSI3bIBAIOLIETO OXKUPEHHUE C PUCKOM Pa3BUTHSI paKa
[61]. ocToBepHBIC M0KA3aTENbCTBA TOTO, YTO METa0OIU3M
MHCYJIMHA UTpaeT 3HAYUMYIO pojb B KaHLleporeHese, Ipel-
CTaBJICHBI B UCCJIEIOBaHUM [72], B KOTOPOM U3 HaOIIONEHUS,
YTO PUCK PA3BUTHUSA HEKOTOPBIX BUJOB paka - IOIKEIYI0UHOH
JKEJIe3bl, MATKH, 000I0YHON U NMPSMON KUIIKH, MOJIOYHOM XKe-
JIe3bl: BhILIE Y TUA0ETHKOB, 4eM y Jui Oe3 nquabdera. Bricka-
3bIBACTCA NPCAINOJIOKEHNUE, YTO T'HIICPUHCYIMHEMHUSA CHCIH-
(uYecKH CBSA3aHA C PAKOM IMOJDKEITYI0YHON Kene3nl [69,74].
Ceposornyeckue MCCIENOBaHUS, CBS3bIBAIOIME WHCYIUH
Hatomak win C-NMenTua ¢ PUCKOM Pa3BUTHUS KOJOPEKTallb-
HOTO paka, BBISIBUJIM MOJOXKUTEIbHbIE acconuanuu [30,54].
YMepeHHaﬂ IIOJIOKUTEJIbHAs CBA3b MEXKAY KOHLUCHTpalUsIMU
WOP-1 u puckom pa3BUTHs KOJOPEKTAJIBHOrO paka oOHapy-
JKeHa B MeTa-aHaju3e 11 mpoCneKTHBHBIX HcclieqoBaHuii. B
METa-aHaJIM3€ MPOCIEKTUBHBIX I/lCCJ'Ie)lOBaHI/Il\/'I, U3y4Yaromux
WUDP-1 u cmepTHOCTD, HabmOAaMach U-00pa3Has cBs3b ¢ 0o-
JIEC BBICOKMM PUCKOM CMEPTHOCTU NPU HU3BKHUX U BBICOKHUX
koHueHTpauusx UOP-1 [7].

Buomapkepuvl socnanenus. OXKUPEHUE CBSI3aHO C XPOHHYE-
CKHMM CHCTEMHBIM BOCHAJIEHHEM, KOTOPOE, IIPE/IIOI0KUTEIb-
HO, UTPACT KIIFOYEBYIO POJIb B IATOMCHETUYECCKUX MEXaHU3MaxX
UMHCYIHHOpe3ucTeHTHOCTH [33]. BocmnasieHue, BbI3BaHHOE
OKUPEHHUEM, OIIOCPENyeTCs CeKpelrel MpOoBOCIaAIUTEIbHBIX
AIUINOKUHOB, TaKUX KaK JICITUH W PE3UCTUH U CHHUIKCHHE
IMPpOU3BOACTBA IMPOTUBOBOCHAJIUTEIBHOI'O AAUIIOHCKTHUHA.
brnaromapss nOCTYyHHOCTH CTaHIApPTU3UPOBAHHBIX AHAIU30B
U ero BpeMeHHoH crabuiabHocTH [51], C-peakTHBHBIN OenoK
(CPB) sBasieTcss Hambojee H3YYCHHBIM BOCIHIATUTCIBHBIM
OMoMapKepoM B OTHOIICHHH pHcKa 3abosieBaHus. OmHAKO
JUISL OTIpe/ieTICHUs] XPOHMUYECKOT0 BOCIalIeHus ciaboii cremne-
HHU HeO6XO):(I/IMbI BBICOKOYYBCTBUTECIIbHBIC aHAJIM3bI, KOTOPbIC
c110coOHbI omnpenenuTsh KoHueHTpauuo CPb B cyOxnuHuue-
ckuX auana3zoHax. Takum oOpa3om, HecMOTps Ha TO, uTo CPB
cesasbiBaercs ¢ JITIHIT u npucyrcTByeT B arepockiepoTuye-
CKHMX OJNIlIKax, ero NpUYMHHASA POJb HPH COCYIUCTBIX 3a-
0oJieBaHUSIX MMOCTABJICHA MO COMHEHHE, TOCKOJIbKY TOYHBIH
6uonornueckuil mexanusm s CPB B areporenese He u3Be-
creH. [Ipennonaraercs, 4To Ipu pake CBA3aHHOE C OKUPEHU-
€M XPOHHYECKOe BOCHAJCHHE CIa00l CTENEeHU MrpaeT Polib
B KaHIIEpOTreHe3e, Crioco0CTBYs posin(epalii, BBDKUBAHUIO
u murpauuu kietok [11]. CymecTByroT 1oKa3aTenbCcTBa Mo-
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JIOKUTEJIbHOH CBSI3U Mex 1y KoHIeHTpauusMu CPb u puckom
pa3Butus paka [3,27]. B mera-ananuze 18 npocrnekTUBHBIX
MicCIIeI0OBaHUI (BCe MCIOJIb30BaIM BbICOKOUYBCTBUTENIbHBIN
ananu3 CPB) Beicokue konuentpamuu CPb cBsa3anbl ¢ 6onee
BBICOKMM PHUCKOM Pa3BUTHs KOJIOpEKTallbHOro paka [82]. B
uccienoBanuu EPIC nuna, Hecymue reHeTHYeCKue BapuaH-
Tl CPh, CBsI3aHHBIC C €70 BHICOKUMH KOHLICHTPAIUSIMU B Te-
YEeHUE BCEil JKU3HU, ITOJIBEPIKCHBI BBICOKOMY PUCKY Pa3BUTHS
KOJIOPEKTAJIbHOTO paka, MOATBEPXkKAast FUIIOTE3y O TOM, YTO
HOBBIICHHBIH ypoBeHb CPb HemocpeacTBeHHO BOBIJICUEH B
KOJIOPEKTaJIbHBIN KaHleporeHes [44].

AmunokuHbl JKrpoBas TKaHb IPEACTABISIET COOOI aKTHB-
HBIM DHAOKPUHHBIA OpraH, BBIICISIOIMIMA Pa3IudHbIe TOPMO-
Hbl AJIUIIOKUHBI, KOTOPbIE ONOCPEAYIOT MeTaboJndecKue U
BOCHAJIMTEIbHbIC MOCIEICTBUSA OXKHUPEHUSA U NPEIACTABISIOT
c0001ii CBsI3b MEXK/ly OXKMPEHHEM U pUCKOM 3aboseBanus [71].
Haubonee pacnpocTpaHEHHBIMU — aJUIIOKHMHAMH SIBIISIIOTCS
JeNTHH M aAuNoHEeKTHH. Kak agumoHeKTHH, Tak M JICNTHH
SKCIIPECCUPYIOTCS, B OCHOBHOM, JKHPOBOH TKaHbO. B oT-
JIUYde OT OOJIBLIMHCTBA APYTUX aJUIOKMHOB, YKCIPECCHS
AJMIIOHEKTHHA B JKUPOBOW TKAHM y JIUIl C OKHPEHHEM CHH-
KaeTcsl, yKa3plBasi, 4TO y JIULl ¢ O)KMUPEHUEM KOHLIEHTpalys
aJMIIOHEKTUHA HUXKe, YeM Yy JIUIl C HOpMAJIbHOI Maccoii Tena
[9]. AnunoHEeKTHH UTpaeT poJib B YHEPIETHUECKOM OOMEHE
U OKa3bIBaeT MPOTUBOBOCIAIUTENIBHOE U CEHCUOMIN3UPYIO-
mee aelictere Ha HHCYIMH [68]. [Ipennoxkenbl KapAnO3aLuT-
Hble M aHTHaTeporeHHble 3(P(EeKThl aTUIMOHEKTHHA, OJHAKO
IpEICTaBICHHBII MeTa-aHaJlu3 HEKOTOPBIX IPOCIEKTUBHBIX
KOTOPTHBIX HCCIICAOBAHUM CBA3M MEXAY LUHUPKYIUPYIOLINM
AJMIIOHEKTHHOM M HIIEMHYECKOH OO0JIe3HbI0 cepaua WM
MHCYJIFTOM He BbIABWII [34]. 3amuTHas posib aJUIOHEKTHHA
B Pa3BUTUHU paka, MpenrnoyaraeTcs JMOo HEnoCPeICTBEHHO
yepe3 aluOHEKTHH-0II0CPEI0BAHHOE UHTHOUPOBaHUE poCcTa
KJIETOK ¥ MHIYKLHUIO arlonTo3a, JIM00 KOCBEHHO Yepes Oiaro-
HPUSATHOE JCHCTBHE aJUIIOHEKTHHA HAa YYBCTBUTEIBHOCThH K
MHCYJIMHY U yMEHbIlIeHHE BocnaneHus [36].

PesuctuH 0061agaeT NMpOBOCHIAIUTEILHBIMU CBOWCTBAMHU H
UrpaeT 3HAYMMYIO POJIb B MHCYJIMHOPE3UCTEHTHOCTH, CBS3aH-
HOH C O)KHUpPEHHEM, I10 KpaiiHel Mepe, Ha MBILHUHON Mozeiau
[37]. Iloka3zaHO, YTO PE3UCTHUH YYACTBYET B IATOJIOTMUCCKUX
npoleccax, NPUBOAAIUX K CEpACYHO-COCYAUCTHIM 3a0oeBa-
HHSIM, TaKUM KakK JUCQYHKLIUS SHIOTENUs, TpOMOO3, aHTHOTe-
He3 [28]. B mera-aHanu3e NpoOCHEKTUBHBIX HCCICIOBAHUMN, B
OCHOBHOM, CpE/M MAalHEHTOB C CEPACYHO-COCYAUCTBIMH 3a00-
JIEBAHMUSIMU WIIM 1Ma0ETOM, UMEIOTCS JJaHHLIE, UTO O0JIEE BBICO-
KHE KOHLEHTPAaLUU PE3UCTHUHA CBSA3aHbI C Oojiee BBICOKUM Jie-
TaJIbHBIM HcxooM [20].

OCHOBHOM (DyHKLMEH JIeNTHHA SBISICTCS PEryJsiius ar-
MeTUTa W SHepreTuueckoro Oamanca [79]. JlenTuH sBiseTcs
AJUIIOKMHOM, KOTOPBIH OTpa’kaeT Maccy XXMpPOBOW TKaHH, T.C.
IIpH OKUPEHUM HAOMIONaloTCs Ooyee BBHICOKHE KOHIICHTPALMH
JICITUHA, YeM Y JIMI C HOPMaJbHBIM BecoM [67], uTo cBuae-
TEJIBCTBYET O COCTOSHUM YCTOMYMBOCTH K JICITUHY IPU OXKHU-
penuu [16]. BeickazaHo NpearionokKeHue, 4To JISNTHUH SIBIISETCS
MEIHaTOPOM CBS3aHHOIO C O)KUpEHUEM 0oJiee BHICOKOIO pUCKa
CEpACYHO-COCYAUCTHIX 3a00I€BaHUM, TOCKOJIbKY OH CUHUTAETCS
IPOBOCHAJIUTENIBHBIM aAUIIOKUHOM [71]. Jloka3aTenbcTBa CBA3U
MEX1y LUPKYIUPYIOIIUM JISNTUHOM U CEPACYHO-COCYAUCTHIMU
3a00JIeBaHNsIMU HeyOeAUTeNbHBI. MexX 1y FreHeTHUeCKON N3MEH-
4iBOCTBIO B reHe peuenrtopa jentuHa (LEPR) u puckom cep-
JIEYHO-COCYANCTBIX 3a00JIeBaHMil BbISBIICHA 3HAYUTEIbHAS MO-
JIO)KUTEIIbHAS CBA3b U1 HECKOJIBKUX I'€HETHYECKUX BAPUAHTOB
LEPR [77]. Onucans! neiicTBuUs, COCOOCTBYIOLINE PA3BUTHIO
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JITITHHA, TaKKe KaK yCUJICHUE Npoindepanny KIETOK, CHIXKe-
HHE aroITo3a, a TAK)KE CTUMYJIUPOBAHUE MUTPALIUK U aHTHOTe-
He3a [24]. YUro kacaercs paka, MeTa-aHalu3 6 MPOCIEKTUBHBIX
MCCIIC/IOBaHUI 1OKa3al, 4To 0o0Jee BBICOKHI YPOBEHb LIMPKY-
JIMPYIOLIETo JINTHHA CBs3aH ¢ 0ojee BBHICOKMM PHCKOM pas-
BUTHS KOJIOPEKTaJIbHOTO paka [31], 1 pacTBOPUMBII perenTop
JICITUHA I/I)IGHTI/I(bI/ILlI/IpOBaH KaKk OAUH U3 OCHOBHBIX LUPKYJIN-
PYIOLIMX OHOMAapKepOB, MPEIONPEIIISIIOINI TTOIOKUTEIIBHYIO
CBSI3b MEXY OKHMPEHHEM H PHCKOM KOJIOPEKTAJIbHOIO paKa B
uccnenosanuu EPIC [1].

3akirouenne. JlaHHbIE aHTPONOMETPUYECKUX METOLOB
OLIEHKHU TMAarHOCTUKU OXUpeHus, Takue kak UMT, okpykHOCTb
Tamuu U Oenep, koadduipeHT odbema Tamuu/oeaep U GHOIM-
HHUIaHCOMETPHs SIBJISIOTCS IEPBOCTEIICHHBIMU M Ooiee J0-
CTYIIHBIMH B NUArHOCTHUKE OXXUPECHHA B SIUAECMUOJIOTUYCCKUX
HCCIIC/IOBAHUSIX, A TAKOKe KIMHUYEeCKOM KoHTekcTe. [Tocnenoa-
TECJIbHAasA AOKasaHHas CBA3b OXKWUPCHUS, JUATHOCTUPOBAHHOI'O C
YUeTOM IIOKa3aTeled HaHHBIX METOIOB C TAKUMHU OOJIE3HAMU
KaK caxapHblii 1ualet 2 Tuma, cepieuHo-CoCyIUCThIe 3a001eBa-
HUs, 11aTOJIOT U OIIOPHO - ):lBI/Il"aTeJ'leOﬁ CUCTEMBI M HEKOTOPLIC
BUJIOB  3JIOKQYECTBEHHBIX HOBOOOPA30BaHMUil, MOJUEPKUBACT,
4To 3T0 Oo0Jiee NOCTYIHbIE MHCTPYMEHTHI. [IpuMeHeHnue meto-
noB sydyeBoit nuarHoctuxu (Y3U, KT, MPT) naet nocroBepHyto
OLIEHKY BUCLIEPAJIBLHOIO OXKUPEHUS JUI AETaJIBHOIO UCCIIEI0BaA-
HHSI POJIM COCTaBa JKMPa B dTHOIIATOreHEe3e 3a00JICBaHMsI.

3HaHMsT OUONOTHYECKUX MAapKepoB, aCCOLMHPOBAHHBIX C
OXKHPEHHEM 3a MOCJIeTHNE ACCATUICTHS CYIIECTBEHHO PACIlu-
PUIINCH, 6.narozlapﬂ 3HAQYUTCIIBHOMY BKJIaAy KIIMHUYCCKUX HC-
CHC}IOBaHHﬁ, 4YTO SBUJIOCH 3HAYUMbIM 3BCHOM B ONPEACICHUN
B3aMMOCBSI3H MEXIYy O)KUPEHHEM U PUCKOM XPOHHYECKHX 3a-
GoJieBaHUH.

Takum 06pa3zom, MyJIbTHIUCHHUIUIMHAPHBIA TOAXO0 B KIIMHHU-
YCCKUX HCCIICIOBAHHUAX H l'lpaKTl/ILICCKOﬁ MCIUMIIMHE ITO3BOJIMT
YCOBEPUICHCTBOBATL TAKTUKY AUAI'HOCTUKU OXKUPEHUS U CBOCB-
PEMEHHO OIPEETUTh PUCK OCIOKHEHHH.
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SUMMARY

MARKERS OF OBESITY IN CLINICAL RESEARCH
AND PRACTICAL MEDICINE (REVIEW)

'Kudabayeva Kh.,'Kosmuratova R., 'Bazargaliyev Ye.,
2Tautanova A.,> Darzhanova K.,

West Kazakhstan Marat Ospanov  Medical University,
!Department of Internal Diseases Nel; *Department of scientific
and analytical work; 3Department of Normal and Topographic
Anatomy with Operative Surgery, Aktobe, Kazakhstan

The purpose of this article is to describe the state-of-the-art
knowledge of risk factors and targetmarkers of obesity needed
for personalization of disease prevention. The frequency of
diagnosis of obesity depends to a large extent on how it is
determined. In the clinical evaluation of a patient with obesity,
it is necessary to assess the anthropometric, metabolic and
functional status of organs and systems. This review discusses
modern tactics for the diagnosis of obesity. Early diagnosis of the
pathological conditions associated with obesity is necessary for
their timely treatment and prevention of severe complications.
Accurate diagnosis of visceral obesity is not an easy task, as
most methods have both merits and limitations for their use.

Keywords: obesity, excess body mass, fat tissue valuation,
biomarkers of obesity.

PE3IOME

MAPKEPHI OXHUPEHMSI B KJIMHUYECKUX HC-
CJEJOBAHMSIX M MPAKTHYECKON MEIWIMHE
(OB30P)

'Kyna6aesa X.U., 'Kocmyparosa P.H., 'Bazapraaues E.III.,
“TayranoBa A.K., 3/lap:xkanoBa K.b.

3anaono-Kazaxcmanckuii meouyunckuil ynusepcumem um. Ma-
pama Ocnanosa, 'kagedpa snympennux 6onesnei Nel; >omoen
HayuHo-ananumuyeckol pabomol; *kagedpa HopmansHOU u mo-
noepaguueckoll aHamomuy ¢ onepamusHol xupypaueu, Axkmo-
oe, Kazaxcman

Llensto uccneoBanys SIBISETCS aHATN3 COBPEMEHHOTO yPOB-
Hsl 3HaHMH O (paKTOpax PUCKa U LENEBBIX MapKepax OXKUPEHUs,
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HEOOXOJMMBIX B IEPCOHAIN3UPOBAHHON NpOQUIaKTHKE 3a-
GoneBanns. YacTora AMArHOCTUKY CIy4aeB OKHUPEHUs B 3Ha-
YUTEJILHON CTENEHH 3aBUCUT OT CIOCOOOB €ro ONpeieseHus.
[Ipu xIMHMYECKOM XapaKTEpHCTUKE IALMEHTA C OKUPECHUEM
HEOoOXOAMMO OLICHUTh aHTPOIIOMETPUUYECKHE ITI0Ka3aTeu, MeTa-
Oonuyeckuii craryc U (QyHKIMOHAIBLHOE COCTOSIHUE OPraHOB M
cucreM. B 0030pe 00Cy»k1aroTcst BOIIPOCHl COBPEMEHHOM TaK-
THUKH [OCTaHOBKU JMarHo3a oxupenus. HeoOxoxnmma paHHss
JMarHOCTHUKA [IaTOJIOTNYECKUX COCTOSIHUI, aCCOLMMPOBAHHBIX C
OXXHPEHHEM, ISl UX CBOEBPEMEHHOTO JICUCHUsI M TPO(UIIAKTH-
KU TSDKEJIBIX OCJIOKHEHUH. TouHas AnarHocTuka BUCLEpaJIbHO-
r0 OKUPEHHS SIBJISICTCSl HEMIPOCTOM 3aa4ei, Tak Kak OOJbIIHH-

CTBO METOJIOB UMEIOT KaK JOCTOMHCTBA, TAK U OrPAaHUYUCHUS IS
UX HMCIIOJIb30BAHUSI.

3HaHUs OHMOJIOTHYECKUX MAapKepoB, aCCOLUMUPOBAHHBIX C
OXHPEHUEM, 3a ITIOCJIEAHUE NECSITUIETHs CYIIECTBEHHO pac-
IUPUINCH Onaroapsi 3HAYUTENBHOMY BKJIALy SIHIAEMUOIIO-
ITMYCCKUX MCCIICIOBAHUM, YTO SIBUIOCH 3HAUMMBIM 3BEHOM JIJIS
OIIpEJeNICHNS] B3aUMOCBSA3U MEXKIY OKUPEHHEM U PUCKOM XpO-
HUYECKUX 3a00JICBAHUN.

Taxum 00pa3oM, MyIBTUAMCLHUIIIMHAPHBIN TOAXO/ B KIMHU-
YECKUX HMCCIECNOBAHUAX U MPAKTUYECKOW MEAMLMHE MO3BOJUT
YCOBEpIICHCTBOBAThH TAKTUKY AUArHOCTUKH OXKHPEHHSI U CBOCBPE-
MEHHO OIPEIEIIUTh PUCKH OCIIONKHECHHUH. .
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OTHOHIEHHME BOJIBHBIX CAXAPHBIM JUABETOM 2 TUITA K 3ABOJIEBAHUIO

Barap6exosa III.K., ’Kynycosa /I.K., lepoucainna I'A., bekdeprenosa K.b., Paxpimranuesa I'b.

HAO «Meouyuncxuii ynueepcumem Acmanay, Hyp-Cynman, Pecnybnuxa Kazaxcman

N3BectHO, uTO 710 cepeaunbl XX Beka B MEIUIIMHE TOCIIOJ-
CTBOBaJIa KOHIICIIIMS «CIIETIOT0», T.e. HEYKOCHUTEILHOIO COOIIO-
JICHYS [TALEHTOM ITpenrcanuii Bpayda [1]. JlaHHbIi moaxox ObL1
6omee apdekTrBeH B 60prOe ¢ MHDEKIIMOHHBIME 3a00JcBa-
HUSIMH, HO, KaK [TI0Ka3aJia IpaKkTHKa 0Ka3ajcs COBEPLICHHO HE
paccuMTaH Ui JICUCHUS XPOHUYECKUX COCTOSHUU. B Mupo-
BOM MaciuTabe OT HCMH(ECKIIMOHHBIX 3a00JCBAaHUN CETOIHS
cTpaaaet Oosblie Jraeh, yeM oT HH(PEKIHOHHBIX. bopbbda ¢
XPOHHYECKUMH 3a00JIeBaHUSIMU — OJTHA U3 Hanboliee HEemnpo-
CTBIX 3aja4.

Oco00e MeCTo B CTPYKTYPe MHOXKECTBEHHBIX XPOHHYECKHUX 3a-
GoJreBaHMii OTBOAMTCS caxapHoMy quadety 2 tuma [2,3]. Jleuenue
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caxapHoro auadera 2 THIA HPEICTABISET OIPEIEICHHBIC TPYII-
HOCTH Kak s Bpada, TaK U MEAUIMHCKUX CECTep U Y3KHX CIle-
IUAIMCTOB. JIOCTUrHYTh LIeNH JieueHus Oe3 OOIIEHHs, CO3AaHUs
JIOBEPHUTENBHBIX OTHOIICHUH My MEIUIIMHCKUM PAaOOTHUKOM H
TMalMeHTOM HeBO3MOKHO. IIporpeccupyroliiee pa3BUTHE OCIIOKHE-
HUI TIPUBOJIUT K YXYALICHHIO CAMOYYBCTBHSI OOJIBHBIX U SIBJISIETCS
BeAyLIeH NPUYUHON X MHBAIMAU3ALMY U CMepTH [4].

B Kasaxcrane ni1s yMeHbIIeHHS! OpPEMEHN XPOHUUYECKUX He-
MHGEKINOHHBIX 3a0oieBaHuii, B paMkax [ocymapcTBeHHOU
IPOrpaMMbl pa3BUTHs 37paBooxpaHeHus «JleHcayabiky (QyHK-
nuonupyer IIporpamma ympasnenust 3aboneBanusmu (I1Y3)
[5], xiroueBoit 0COOEHHOCTHIO KOTOPOH SIBJISIETCS CTPEMIICHUE
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IIOMOYb IAalMCHTaAM 6]>ITI) 60nee KOMIICTCHTHBIMHU B CaMoO-
KOHTpOJIE HE TOJBKO CBOEr0 CaMOUYYBCTBUSI, HO M INOBEICHUS,
YyBCTB U SMOLHMH.

B cBsa3u co CTPEMUTECIIBHBIM POCTOM 4YHCJIa JIUL C XPOHHU-
YECKUMH 3a00JICBaHUSIMH CIIEIYeT OKa3blBaTh HE TOJIBKO Me-
JUIAHCKYIO U IICUXOJIOTMYECKYHO IIOMOIb, HO U pa3BUBATh Y
NanueHTa HaBbIKU CaMOYIIPABJIICHUS IICUXO3MOLMNOHAJIBHBIM
COCTOSIHHEM B KPU3UCHBIE IIepHOIbI Oone3nu [6-8].

Haunbonee 3HaYMMBIMH XapaKTePUCTUKAMH, BIIMSIOLIMMHU Ha
TEUEHHE XPOHUYECKOTO 3a00JICBaHMs, SBJISIOTCS: KU3HEHHAs CH-
TyaLysi, B KOTOpOI HaxoAUTCs OOJIbHOM, IepexnuBaHue 0 O0Ie3HH,
THIOBE/ICHNE, OLIYIIEHHUsI OOJILHOTO ¥ BOCIIPUSITHE OOJIE3HHU B LIETIOM.

Ienpro MccreioBaHus SIBUJIOCH OINPEACIUTH XapakTep OT-
HOLICHUA IMAalUCHTOB C CaxapHbIM }IHaGCTOM 2 Thma K CBOEMY
3a00JIEBaHNIO.

Marepuan u MeToabl. B nccienoBaHny NpHUHSUTH ydacTHe
100 genosek B Bo3pacte ot 21 1o 80 jet, 47 My>x4uH U 53 xeH-
IIMHBI C AMArHO30M CaxapHbIi quabeT 2 Tuma, KOTOpble MpH-
HUMaJIN y4aCcTuC B HporpaMme yhnpaBJ€HUs 3a6OHCBaHI/I$[MI/I Ha
6aze «loponckas monukianHUKa Ne7» u «lOpozcKast MONUKIIU-
Huka Ne9y». Jnst onpenesieHus: TUIIOB OTHOIICHHS K OOJIC3HU |
U3yUeHUS] BHYTPEHHEH KapTHHBI OOJIC3HM MAl[MEHTOB IpHMe-
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HSUIN JIMYHOCTHBIN ONPOCHUK BexTepeBCKOro MHCTUTYTA, KOTO-
P ABAETCS METOAMKON, NMPEHA3HAYCHHON JUIsl ONpeeIeHNs
THUIIOB OTHOLUCHUA 60J'[beIX XPOHUYECKUMU Hel/IHd)eKLlI/IOHHbI—
MU 3200JICBAaHUAMHE K 00JIC3HH U ¢¢ JedeHU 0. OTPOCHUK BKITIO-
yaer B ce0st 12 Tabnuu-HabopoB, KKABIA U3 KOTOPBIX COAEP-
KUT oT 11 10 16 mpoHyMEpOBaHHBIX BOIPOCOB, KACAIOLIUXCS
CaMOYyBCTBHSA INALMECHTA, €ro0 HACTPOCHHUA, CHA, allleTUuTa. B
OTMPOCHHK BKJIFOUCHBI TAKIKE BOIPOCHI 110 OTHOMICHUIO OOJILHO-
ro K 00JIe3HH, JICUCHUIO, BpayaM U MEAULUHCKOMY IEPCOHAIY,
POIHBIM ¥ ONU3KUM, K pabore/yuede, OKpyKaIOIUM, OTHOLIE-
HHE K OJMHOYEeCTBY W Oyayuiemy. B kaxmoii taGmune-nabope
MaIKMeHT MOXET BhIOpaTh He Oosee 3 yTBEp)KICHHUM, KOTOphIC
Ul Hero OoJibIle Bcero noaxondar. Ecnu Hu oqHO U3 onpenene-
HUIi HE MOAXOIUT, TO MAIIMEHT MOXKET BBIOPATh COMCPIKAIIIUICS
B K&XJI0M TaOiule «Hy1eBoH BapuaHT». Ecnu ke y nanueHra
HET JKeJIAaHMS OTBEYaTh MMEHHO Ha JaHHYIO TeMy, TabJiina ocra-
ercsl He3anoMHeHHOH. OIHAKO YMCIO0 BBIOPAHHBIX «HYIEBBIX
BapuaHTOB» U HE3AIOJIHCHHBIX TaGJ'lI/IL[ B cmee HE OOJI’KHBI
IIPEBBILIATH TPEX. Bpems 3anonHeHus onpocHUKa He OrpaHuye-
HO, OJJHAKO HE JIOITYCKAETCs KOHCYIBTALNA C APYTUMH JINLAMH.
I[al-[l-[blﬁ OIIPOCHUK ITO3BOJIACT ONPEACIIUTL TUII OTHOLICHMS,
MPECTaBICHHBIN B TAOIUIIE.

Tabnuya 1. Unmepnpemayus munog omuowenuti [13]

Twun oTHOIIEHUS

HNnurepnperanus

I'apmonmynsrii (IN)

Tpes3Basi OLIEHKA CBOErO COCTOSIHMs 0€3 CKJIOHHOCTU INPEYBEINYMBATH €r0 TKECTh U
6e3 OCHOBaHHMII BHJETh BCC B MPAyHOM CBETE, HO U 0€3 HEMOOLCHKH TSHKECTH OOJIC3HH.
CrpemiieHHE BO BCEM aKTHBHO COJIEWCTBOBATh ycHexy Jedyenus. Hexenanne o0peMeHsTh
JIPYTHX TArOTaMH yxona 3a co0oil. B ciyuae HeGIArompusTHOIO MPOrHO3a B CMBICIIC
WHBAJIMIU3ALUH — [IEPEKIIIOUEHNE MHTEPECOB Ha T 00JIACTHU JKU3HU, KOTOPBIE OCTAHYTCS
JOCTYIHBIMU GosbHOMY. [Ipu HeOaronpusTHOM MporHose quo ad vitam cocpeoTOUUTh
BHUMaHHE, 3a00Ty, HHTEPECHI Ha CYAb0OC OJU3KUX MIIH CBOCTO JIeia

Tpesoxwusii (T)

ITocTosiHHOE GECTIOKOWCTBO U MHUTEIBHOCTh B OTHOIICHUH HEOIArONPUSATHOTO TEYCHUS
00JIe3HH, BO3MOXKHBIX OCIIOXHEHWH, HEI(P(PEKTUBHOCTH M AK€ OMACHOCTH JICUCHUS.
[Tonck HOBBIX CcrIOCOOOB JIeUeHHMs, JKKIA JOMOTHUTENBHON HMHpOpManuu o OOJE3HH,
BEPOSITHBIX OCJIOKHEHMSAX, METOJaX JICUCHHs, HEIPEPBIBHBINH MOMCK “aBTOpHTeTOB”. B
OTJIIMYHE OT UITOXOHAPHH 00Jiee HHTEPECYIOT OOBEKTHBHBIC JAHHBIE O OOJIE3HH (Pe3yIbTaT
AHAJIM30B, 3AKIIOYECHHS CIICHUAIMCTOB), 4eM COOCTBEHHBIC OIIyIIeHHs. IloaToMy
MPENOYUTAIOT OOJIbIIE CITyLIATh BBICKA3bIBAHMS JPYTHX, yeM 03 KOHIA MpEIbsIBIATH
CBOM aso0bl. HacTpoeHue npexkie BCero TpeBOKHOE M yrHETEHHOCTh BCIISJICTBUE STOH
TPEBOTH.

Hnoxonnpuyeckuit (1)

CocpenoroueHue Ha CyOBCKTHBHBIX OOJIC3HCHHBIX M HHBIX HCNPHUSTHBIX OLIYIICHHUSX.
CTpemiieHHE MOCTOSHHO paccKasblBaTh O HHUX OKpyXamommMm. Ha uX ocHoBe
[PEYBEINYCHUE JCHCTBUTEIBHBIX W BBIUCKUBAHMEC HECYIICCTBYIOIIUX OOJIC3HEH U
crpajanuii. IlpeyBenanueHne noOOYHOro jeicTBus JekapctB. CodyeraHue KENaHHs
JICYUTHCS M HEBEPHS B YCIIEX, TPeOOBAHMI TIIATEILHOTO 00CIeJOBaHNS U O0sI3HU Bpesia 1
0O0JIC3HEHHOCTH TIPOLIEAYP.

Menaaxomndeckuit (M)

Vapy4eHHOCTh GOJIC3HBIO, HEBEPHE B BBI3JOPOBICHHE M BO3MOKHOE YIy4IICHHE, B
3¢g@deKT oT neyeHus. AKTHBHBIC JCNPECCHBHBIC BBICKA3bIBAHHS BIUIOTH 10 CYHIIMIHBIX
Mbiciiei. [TecciMUCTHYECKHI B3MIIsIT Ha Bce BOKPYT. HeBepre B ycnex JiedeHus Aaxe Ipu
6J1arONPHATHBIX OOBEKTHBHBIX JAHHBIX.

Anarudeckuii (A)

IlonmHoe Oe3pasnmuume K cBOeH cyapOe, K MCXOay OOJNE3HH, K pe3yibTaTaM JICUCHHS.
ITaccuBHOE MOAYMHEHHE HPOLEAYPAM H JICUCHHIO TPU HACTOMYHMBOM MOOYKICHHUH CO
CTOPOHBI. YTpara HHTepeca KO BCeMy, YTO paHee BOJIHOBAJIO.

Hespactennueckuii (H)

[ToBenenune 1o THIy “pasgpakuTenbHOM caabdocti”. Bembimkn pazapakeHus, 0cOOCHHO
mpu OOJISIX, HENPUSTHBIX OIIYIIEHHSX, HeyJadax JedeHHs, HeOIaronpusITHBIX JaHHBIX
obcnenoBanus. PasapaxeHne HepeaKo M3IMBAETCA HA MEPBOrO MOMABIIErOCS U 4acTo
3aBepLIacTCA pacKasHMeM M cie3aMHu. HemepeHOCMMOCTb OOJICBBIX — OILIYIICHH.
HerepnienuBocts. HecriocoOHOCTB x1ath obneruenus. B mocnenyromem — packasHue 3a
0ecIIOKOICTBO U HEC/IEPKAHHOCTh
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O6ceccuBHO-(poOMueckuii (O)

TpeBoxkHass MHUTEIBHOCTb IPEXKJIE BCErO KacaeTcsi ONACEHUH He pealbHbIX, a
MaJIOBEpPOSITHBIX OCJIOKHEHHH OOJIe3HH, HEyAad JICYCHHs, a TaKkKe BO3MOXHBIX (HO
MaJI000OCHOBAHHBIX) HEeylad B )KU3HHM, paboTe, CEMEHHOI CUTYaIlnH B CBS3U C OOJIC3HBIO.
BooOpaxkaemble ormacHOCTH BOJHYIOT 0Ooiiee, 4eM peaibHble. 3allUTOH OT TPEeBOTH
CTAHOBSITCS IPUMETBI U PUTYAJIBL.

Cencuruasli (C)

YpesmepHast 03a00YEHHOCTh O BO3MOYKHOM HEOJIArONpPUSATHOM BIIEYATIICHUH, KOTOPOE
MOTYT HPOHM3BECTH Ha OKPYKAalOIIMX CBEAEHUS O cBoeil Ooineznu. OmnaceHus, 4To
OKpYJKAIOII[Me CTaHyT HM30erarb, CYMTATh HEMOJHOLICHHBIM, IPEHEOPEKUTEIBHO WIIH
C OIACKOW OTHOCHUTBCS, PACIyCKaTh CIUIETHM HJIM HEOJIaronmpHATHBIE CBEJCHHSA O
NpUYMHE U TpHupoje Oone3Hu. Bos3Hb craTh 00y30i [uist OMM3KHMX H3-32 OONE3HH U
He0JIaroXkKenaTesIbHOr0 OTHOIIECHHS C UX CTOPOHBI B CBSI3H C 3THM.

Orouenrpuyeckuit (5)

“VYxon B Oone3Hp”. BeicTaBieHrne Harmoka3 ONM3KUM M OKPYKAIOIIMM CBOWX CTpaTaHUil
U TIEPeKMBAHHHN C IIEJIBIO MOJHOCTBIO 3aBNIAJICTh UX BHUMaHHeM. TpeGoBaHHE HCKIIFOYH-
TENBEHON 3a00THI — BCE JTOIDKHBI 3a0BITh U OPOCHUTH BCE M 3a00TUTHCS TOJIBKO O OOIBLHOM.
PasroBopsl okpykarommx ObICTPO TepeBoaATCs “Ha ceOst”. B npyrux Jromsx, Takxke Tpe-
OyroIMX BHUMAaHUS M 3200ThI, BUASAT TOJBKO “KOHKYPEHTOB” M OTHOCATCS K HUM HETIPH-
s3HEHHO. [TOCTOSHHOE JKeTaHue MOKa3aTh CBOE 0CO00€ MONOKEHHE, CBOIO HCKITIOUHTEb-
HOCTb B OTHOILLICHHUH OOJIC3HH.

Diidpoprueckuii (D)

Heo0ocHOBaHHO TOBBINICHHOE HACTPOCHHE, HEpPENKO HaurpanHoe. lIpeHeOpexeHwme,
JIEFCKOMBICIIEHHOE OTHOILIEHHE K 0oJIe3HM M JedyeHuro. Hamexnga Ha TO, 4To “‘camo Bce
oboiigercs”. JKenaHue mMoiay4aTh OT KH3HHM BCE, HECMOTpPs Ha Oousie3Hb. JlerkocTh
HApYIICHUI PEXHMa, XOTS 3TH HAPYIICHHUs MOTYT HEOJarOompUsTHO CKAa3bIBaThCs Ha
TeyeHHe OOJIE3HH.

AHo30rHO3MYeCKHH (3)

AKTHBHOE 0TOpAChIBaHNE MBICIH O OOJIE3HH, O BO3MOXKHBIX €€ MocIeAcTBUsIX. OTpunanue
OYCBUIHOI'O B IIPOSABJICHUAX 60.]'[63]{[/[, PUIMUCBIBAHUE UX CﬂyqaﬁHbIM 00CTOSATEILCTBAM
WM IPYTUM Hecephe3HbIM 3a0oneBanusM. OTka3 oT obciaenoBanus u nedenus. JKenanne
“000MTHCH CBOMMH CPEACTBAMH .

Dpronaruyeckuii (P).

“Vxon ot 6ose3nn B padboty”. [laxke mpH TsHKECTH OONE3HU U CTPAAaHUSIX CTaparoTcs BO
9TO OBI TO HH CTAJIO MPOJODKUTE PadoTy. TpymsTcs ¢ oKecToYeHHEM, C eule OONBIINM
pBEHHUEM, YeM /10 60JIe3HH, pabOTe OTIAIOT BCE BPEMs, CTAPAIOTCS JICUUTHCS U IOIBEPraTh-
cs1 00CIIEIOBAHMUIO TaK, YTOOBI 9TO OCTABIISIIO BO3MOKHOCTb IS IIPOIOJKEHUS pAOOTHI.

[NapanoitsupHslii (11)

VYBepeHHOCTh, UYTO OOJNE3Hb - pe3yiabTaT YBErO-TO 3JI0r0 yMblcma. Kpaitass
HOJO3PUTENIBHOCTD K JIEKApCTBaM U npouenypaM. CTpeMileHHe IPUIIUCHIBAT BO3ZMOKHbIE
OCIJIO’KHEHHSI JISUEHHs MII TOOOYHBIE IeHCTBYS JIKAPCTB XAJIATHOCTH WITH 3I0MY YMBICITY
Bpaueil u nepconana. OOBHHEHUs M TpeOOBaHMS HakazaHWIl B cBs3u ¢ 3THM. Cucrema
OTHOIIICHUH, CBSI3aHHBIX C 00JIE3HBIO, MOXKET HE YKJIA/IBIBATHCSI B OJINH M3 OIMCAHHBIX THIIOB.
31ech pedb MOXKET HATH O CMEIIaHHBIX THIIaX, 0OCOOCHHO OJIM3KHX 110 KapTHHE (TPEBOXKHO-
00CecCHBHBIN, dH(POPHIECKN-aHO30THO-3MUECKUH, CEHCHTHBHO-dpromatudeckuii). Ho
cucTeMa OTHOLICHUI MOXKET €lle HEe CIOXKHUTHCS B CAUHBIM MAaTTEpPH—TOrZAa HU OJUH U3
MEPEUHCIICHHBIX THIIOB HE MOKET OBITh AMarHOCTHPOBAH U Y€PTHI MHOTHX HJIH BCEX THIIOB
OBIBAIOT IPEJICTABIICHBI 00JIee HIN MEHEee OJITHAKOBO.

Pesynbrarel M o6cyxaenue. IIpu OleHKE OTBETOB Bcex
GOJBHBIX, BKIIOUCHHBIX B HMCCIENIOBaHHUE, MOIYUYEHBI CIEIYIO-
IIM€ PEe3yNIbTaThl: CPEAN ONPOIICHHBIX MAIUEHTOB Yy 8,5% Myx-
9uH U 9,4% KEHIIUH THarHOCTHPOBAH UTOXOHAPUYECKUH THUI
OTHOIICHUs K 3a0osieBaHuio. st TaHHOTO THUIA XapaKTEPHO
npeobiazaHue TPEBOTH, KOTOpasi HalpaBlieHa Ha COOCTBEHHBIE
TATOCTHBIC OLIyHIEHUs. [TallMeHThl HEePEAKO 3alUChIBAIOT CBOU
MHOT000pa3Hble 0O0JE3HEHHBIC U HENPHUSTHBIC OLIYLICHHS UL
OCBEJIOMJICHHS JIEYalllero Bpadya. BoJbHBIE MOTYT KajloBaThCs
Ha HeZI00POKAYECTBEHHbIC JICYCHHUE U YXOJ, Hea/IeKBaTHO OTHO-
CSATCS JlayKe K HE3HAYUTEIbHOMY TT000YHOMY 3D DEKTy JIedeHHs.

VY 6,4% myxuut u 9,4% KEHIIMH ONpe/ieTIeH TPEBOKHBIHN THII,
T.€. 9TUX MALUEHTOB MOCTOSHHO My4aeT BHYTPEHHsS TPEeBOra,
KOTOpast KacaeTcsi BCEro, YTO UMEET OTHOLICHUE K OOJIC3HU: ee
UCX0la, HPOJOJDKUTEIBHOCTH, BO3HUKHOBEHHUS OCIOXKHEHHH,
3¢ PEeKTUBHOCTH JIEKapCTB, BO3MOXKHBIX MOOOYHBIX I(PDHEKTOB,
coXpaHeHHs paboTOCIIOCOOHOCTH, pUCKa MHBaNUAN3AMU. s
TaKMX MAIMEHTOB XapaKTepHa CKJIOHHOCTb NPOCHTH MOBTOPHO-
O MPOBE/ICHUS TA0OPATOPHBIX WIIM HHCTPYMEHTAJIBHBIX HCCIIe-

© GMN

noBaHui. CBOIO TPEeBOTY OHM MOTYT MepeKIabIBaTh Ha Onus-
KUX. YXYJIIIEHHE COCTOSIHUS MAIMEHTOB C TPEBOXKHBIM TUIIOM
W HeI0OPOKaYeCTBEHHBIN YXOJ MOTYT MPUBECTH K Pa3BUTHIO
Yy HUX CUJIbHEHIIEH ienpeccuu.

CeHCUTHBHBIH THI OTMeUeH y 8,5% ONPOIIEHHBIX MY>KUHH U
7,5% >KeHIIUH U XapaKTepHu3yeTcsl OMACeHUsIMU 00 OTHOLIEHHH
OKPYXKaIOLIHNX K MAIMEHTy U ero 0one3Hu. becnokoiicTBo Mo no-
BOJly TOTO, 4TO OONBHOTO HAYHYT M30€raTh, CUUTATh HETOIHO-
HEHHBIM, OTHOCHTBCS TPEHEOPEKUTETBHO UM PACITYCKATh CITy-
XM 0 IpUYnHE OOJIEe3HHU.

OCHOBHBIM NPU3HAKOM 3PTOMATHYECKOTO TUMA SBIAETCS YXOI
ot 6one3Hu B paboty. B Hamem ciydae 10,6% marueHTOB MyX-
9uH U 5,7% KEHIUH OONe3HH CTapalich MPOROIKaTh PaboTy
HECMOTPS Ha TsDKecTh 3a0omeBanHus. 13,2% OMPOIIEHHBIX JKeH-
muH 1 2,1% My>XKIMH OTHOCATCS K MapaHoisuibHOMY Tuy. [Tarm-
€HTbI YTBEPIKAIOT, UTO OONE3Hb MPOM3OIILIA B PE3yNbTaTe Yeil-To
37I0HAMEPEHHOCTH («rop4a» 00 «crmasz»). OHU ¢ COMHEHHEM
OTHOCATCS K K)KIOMy BHOBb Ha3HauYaeMOMY JIEKAPCTBY MITH MPO-
/Ty Pe, MHOTO BBISICHSIOT O BO3MOXKHBIX MOCNEICTBUSX.
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B 15% cmydaeB oTMeueH METaHXONMUYECKUN THIT y MYXXUIHH.
CBOICTBEH MECCUMUCTUYECKUI HACTPOH, JayKe MpPU TTOJIOXKH-
TENbHOW AWHAMHKE B TEUCHUH 3a001eBaHUs. Y TaKUX OONBHBIX
HaOIOAaeTCsl CKIOHHOCTh K Pa3BUTHIO JETMPECCHH U CKIIOH-
HOCTB K CyHIHY.

Hespacrenmuecknit i orveuer y 2,1% y myxuna un 11,3%
JKeHIIMH. Bemyiieil uyeproit sBISIETCSl «pazipakUTebHasl cia-
00cThY». Benblmku pa3npaskeHuss MOTYT BO3HHKATH IO MAJICHIIIEMY
TIOBOMTY, 3aTEM BCIIBIIIKA THEBA CMEHSETCS PE3KUM yTOMIICHHEM.
XapakTepHOit 0COOCHHOCTBIO TAKKE SBIISICTCS HETEPIICTHBOCTb.

Hanmuame ano3zornoctmueckoro tuma oOHapyxkeHo y 7,5%
OTIPOIIEHHBIX JKeHIIUH 1 'y 6,4% MyxuuH. [Ipucymme akTuBHOE
0oTOpachIBaHUE MBICIEH O OOJE3HM, OTPHIIAHHE OYEBUIHOTO.
AHO30THOCTHYECKNE MAIHUEeHTHI MPEIIMHUCHIBAIOT Pa3BUTHE 3a-
GoneBaHMs CIy4aifHOCTH U CINTAIOT €r0 HE3HAYUTEIbHBIM, UTO
MIPOSIBIISIETCSI B OTKA3€ OT JICUCHUS, B MPEANOYTCHUN JICICHHIO
HCTIONB30BAaHNE «CBOMX» CPEACTB Tepanuu (HaCTOWKH, OTBAPEI,
00IMBaHMS BOJOH, OMPEEICHHBIE JO3bI AJIKOTOJIS), UYTO B JIalTb-
HEWIIIeM BBI3BIBACT CEPHE3HBIE OCIOKHEHUSL.

Amnarndeckuii Tun Auaraoctuposad B 10,6% cirydaeB y Myx-
9uH 1 y2% KEHIUH. BONbIMINHCTBO MPOSBICHUH aHATOTHIHBI
¢ MenaHxonmueckuM TunoM. Habmromaercst amarus, Majiomof-
BIDKHOCTB, Oe3pas3indne K okpyskaromemy. IIponagaer natepec
K TIOBCETHEBHBIM JeaM: padora, «Xo00m», YTeHHe KHHT, PO-
T'YAKH, TOXO/BI B KMHO M T€aTp, IPOCMOTp TEIEBU30Da.

O6ceccuBHO-(POOMIECKOMY THITY, BBISIBICHHOMY B 4,3% ciry-
JaeB y My>KIHH U 5,7% JKSHIIUH, TAKXKE CBOHCTBEHHA TPEBOXK-
Hasi MHUTEIBHOCTD, OHAKO OHA HAIIPaBJIeHa HA MAJIOBEPOSTHEIC
OCIIOKHEHHsI O0oe3HN. PeanbHble OITacHOCTH BOTHYIOT MEHBIIIE,
4yeM BooOpaxaemble. OOceccHn — 3TO HaBS3YHMBBIC COCTOSHHS,
MIPE/ICTABISIONINE CO00 HEMPOU3BOJIBLHBIE MBICIH WM TpE.-
CTaBJICHHMs, KOTOPBIE BO3HHUKAIOT nepuoandeckn. Camomy m3ba-
BUTBCS OT 00CeccHii MaueHTaM 0ObIYHO HE YIaeTCsl.

I'maBHast 0COOCHHOCTH MAIMEHTOB C STOLEHTPUYECKUM TH-
IIOM OTHOIIEHHUS K OOJI€3HU — 3TO CTPEMIICHHE TTOCTAaBUTh CeOs
B IIGHTP MHTEPECOB BCEX OKPY)KAIOmMX. B Hamiem ciydae 310
7,5% sxenmwH U 2,1% MyXYUH, KOTOPBIM Ba)KHO 3aBIIAJICTh
BHIMaHUEM OJIM3KHX, a TaKKe MEAUIIMHCKOTO MEPCOHANA U BBI-
CTaBUTH CBOM CTPAJaHMs HAIIOKa3.

5,7% ONPOMIEHHBIX XEHIIHH OTHOCATCSA K 3H(pOopudecKoMy
TUITy. Y MalUEeHTOB C 3THM THIOM MOCTOSHHO IOBBIIIEHO HAa-
CTPOEHHME, TPEHEOPEKUTETHHO OTHOCITCSI KO BCEM ANArHOCTH-
YECKUM | JICYeOHBIM MPOLEAYPaM MM BOBCE HTHOPUPYIOT HX.
B cutyarun 60ne3HE OHU UCTIOBELYIOT IPHHIIUIIBL: «UTO OyJIeT,
TO U Oy#eT», «IIyCThb BCE MJIET, KaK MAET», «ITO HH IETaeTcs,
BCE K JIyUIIeMYy».

CornacHo pesynsraram, u3 100 omponIeHHbIX TOMBKO 6,4% MyK-
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Puc. 1b Tunvr omuowenus nayuenmos K 3a001e6aHUI0

YHMH OTHOCSTCS K TApMOHMYECKOMY THITy. OCHOBHOE OTIIHIHE - pe-
AIIN3M, CIIOCOOHOCTB TPE3BO OIIEHUBATH CBOE cocTosHME. [larmeHT
HE TIPUIaeT HU MPEYMEHBIIEHHOTO, HU MPEYBEIMICHHOTO 3Hade-
HUS OOJIE3HH, aKTUBHO CIIOCOOCTBYET yCIEXY JICUCHUS, TIPOSIBISIET
HEe)KeJaHue 0OpeMeHATh OM3KUX yX0oIoM 3a coboid. [Ipu nebmaro-
TIPHSATHOM TPOTHO3€ MAIUEHTHI CTPEMSTCS MEPEKITIOUNTECS Ha Te
00macTy ’KU3HH, KOTOPbIE JOCTYITHBI.

[TanueHTsl, y KOTOPBIX JHArHOCTHPOBAHBI CPa3y HECKOIBKO
THIOB OOBEICHEHBI B CMEIIaHHBIN TuM. B pesynsrare mpose-
JICHHOTO uccienoBaHus y 17% myxdu u 15% >KEHIIUH BBI-
SIBIGH CMEIIAHHBIM THII OTHOLIEHHS K OOJIE3HHU, MPOSBICHHE
KOTOPOTO BECbMa MHOTOOOPA3HO.

Oco3HaHNe HAMMYUS HEM3IEINMOT0 3a001€BaHUS y KaX0T0
MIPOSIBIISICTCS MO-pa3HOMY. Tak, cMeeM yTBep KAaTh, 9TO JEMOH-
CTpalys HaJM4Hs TapMOHUYECKOro Tuma B 6,4% cpemu ompo-
IIEHHBIX MYKYMH HHYTOXXHO Majo 1o cpaBHeHHIO ¢ 28,57%
cllydqaeB cpeau keHmmH u 33,34% ciaydaeB cpein MyKIHH B
AQHAJIOTMYHOM HCCIIeI0BaHuH, TpoBeieHHoM [letpoBoit M. M. u
coaropamy. Hanndne TpeBoXXHOTO THIA OBLIO TOATBEPKICHO
KakK CpeIy MYyXX4YHH, TaK )KEHIIWH, B TO BpeMsI KaK paHHee Tpe-
BOXKHBIH TuT Habmronasncs Tonbko y 10,71% sxennmmn [9]. [pu-
MepHO paBHOE KomnaecTBO (9% u 10,6%) pecrioHAeHTOB NMEIOT
HUIOXOHJPHYECKUH THIT OTHOIIEHMS K Oone3nu. [lomyuenHble
3Ha4YeHus, 5,7% OIPOLICHHBIX JKeHIINH ¢ didopudeckum Tu-
TIOM, B HAIlleM CIIy4ae MOKE€M CUUTATh ONTHMAJIbHBIMH B COOT-
HOIICHUH €O 3Ha4eHus MU B 11,6%, B McciaeqoBaHUN, POBEICH-
HoM Camnoxkaukosa U. E. u coaropamu [10]. B anamormanom
HCCIIeOBaHNH, TpoBeeHHOM B 2017 romy mnapaHOHSUTBHBII
THM, OB MHTEPIPETHPOBaH y 15% MyXuuH n skeHmuH. lpn
CPaBHEHMH C PE3yNnbTaTaMHM, TOIyYEeHHBIMH B HAIIeM HCCIe-
noBaHud, 13,2% xeHmuH 1 2,1% MyX4UH C MapaHOHSIIBHBIM
TUTIOM, pa3nu4us He ouryTHMBI [11]. BO3MOXKHOCTh BOBHUKHO-
BEHHMS JCMPECCHH CPEIH TMAIMEeHTOB C CaxXapHBIM AHA0ETOM B
2,39% ciydasx HOATBEPANIACE TOJIBKO CPEIH >KEHIINH, U 3TO
3HAYEHHE MOKHO CUUTATh JOIyCTUMBIM MO cpaBHeHHIO ¢ 10,6%
MAIUEHTOB JMAarHOCTHPOBAHHBIM MEJIAHXONUYECKHM THIIOM B
uccnenoannu Kpasuenko A.Sl. u coaBropamu [12].

Hecmotpst Ha 1O, 4TO caxapHbId AHabeT 2 THIA HE SBISCT-
Csl CMEpTENBHBIM 3a00JIeBaHUEM, XPOHHUYECKOE TEUEHUE 00s-
3bIBaeT MAI[EHTOB M3MEHNUTH CBOM MPHUBBIYHBIN 00pa3 >KU3HM.
B wactHOCTH, B 3TOT mepuoA OCTPO HEOOXOAMMA TMOAJEPIKKA
HE TOJIBKO ONMM3KUX M JApy3eHd, HO W KOHCYIBTAINN IICHXO0JIOTa,
KOTOPBII BXOAWUT B MYNBTHUIUCIHUIUIMHAPHYIO KOMaHIy CIICIHU-
aIUCTOB B paMKax IIporpamMMel ympasieHHs 3a00neBaHUSIMH.
CMenraHHbIi MK HEOIPEICISHHBIN THIT OTHOIICHHS K O0Ne3HN
TIOATBEPAMICSA TONBKO B HAIIEM HCCIECIOBAHHHU, YTO IO3BOJIS-
€T CyAuTb O HEOOXOAMMOCTH HCIOIb30BAHUS JI03WPOBAHHON
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aJIeKBaTHOW Incuxosioruyeckoil nomoru. Ilpumenenue ncuxo-
JIOTHYECKOTO BO3/CHCTBUS U ICHXOTEPAeBTUYECKUX METOIOB
HO3BOJIUT B YCJIOBUSIX JUTUTEIBHOTO TEUCHUs 3a00JeBaHus BbI-
SBUTh CKPBIThIC BO3MOXHOCTHM JIMYHOCTH, MOOMJIM30BaTh €€
BHYTPEHHHE PECYPCHI, YIYULINTh HaBBIKH CAMOKOHTPOJIS 3200~
JIEBaHMSI B JTIOOBIX KM3HEHHBIX CUTYALHSX.
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SUMMARY

TYPES OF RELATIONSHIPS OF PATIENTS WITH TYPE 2 DIABETES TO THE DISEASE

Batarbekova Sh., Zhunussova D., Derbissalina G., Bekbergenova Zh., Rakhymgalieva G.

NJSC “Medical University of Astana”, Nur-Sultan, Republic of Kazakhstan

The need to study the psychological picture of patients with
chronic disease, is determined by the fact that the patient’s atti-
tude to their disease affects the course of the disease and success
in treatment. A modern feature of the course of chronic diseases
is polymorbidity (i.e., the multiplicity of diseases in one patient),
therefore, the presence of concomitant diseases, especially the
chronic form, lead to the syndrome of mutual aggravation.

The purpose: study the types of attitudes and internal picture
of the disease of patients with type 2 diabetes.

Methods. The study involved 100 people aged 21 to 80 years,
47 men and 53 women diagnosed with type 2 diabetes. To de-
termine the types of attitude to the disease and study the internal
picture of the disease, we used a personal questionnaire from the
Bekhterev Institute (LOBI).

Among the patients we surveyed, 8.5% of men and 9.4% of
women were diagnosed with the hypochondriac type. The sensi-

tive type was observed in 8.5% of men and 7.5% of women sur-
veyed. The main feature alopaticos the type of care from illness
to work. In our case, this is 10.6% of male patients and 5.7% of
women. 13.2% of women and 2.1% of men surveyed are paranoid.
In 15% of cases, we noted the melancholic type in men. 5.7% of
women surveyed are euphoric. Of all the respondents, only 6.4%
of the men surveyed are of the harmonic type. 6.4% of men and
9.4% of women were identified as having an anxiety type.

Conclusion. It is well known that any disease is accompanied
by more or less serious changes in the patient’s psyche. And it is
during this period that patients urgently need the support of their
relatives and friends. Therefore, in the process of treating the
disease, an important aspect is not only drug therapy, but also
the emotional mood of the patient.

Keywords: personality, attitude to the disease, diabetes mel-
litus, internal picture of the disease.

PE3IOME

OTHOIIEHUME BOJIBHBIX CAXAPHBIM JJMABETOM 2 THIIA K 3ABOJIEBAHUIO

Barapoexosa LII.K., )Kynycosa /I.K., lepoucanuna I'.A., bexdeprenona K.b., Paxpimranuesa I.b.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman, Pecnyonuxa Kazaxcman

[lenbio McCIenOBaHUS SABUIOCH ONPEAEIUTh XapaKTep OT-
HOULICHHUST OOJNIBHBIX caXxapHbIM auadeTom 2 Tumna K 3abosesa-
HUIO.

© GMN

B nccnenoBanun npuHsiu yyactue 100 G0IbHBIX caXapHBIM
nquabetom 2 tuma B Bospacte oT 21 g0 80 ser, 47 MyX4uH H
53 xeHIuHbl. 1 OnpeneNeHus TUIIOB OTHOLICHHUS K 00J1e3HH
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INPUMEHEH JIMYHOCTHBIM ONPOCHUK bexTepeBckoro MHCTUTYTA.
Cpeny OIpOILICHHBIX HauueHToB y 8,5% myxuuH u 9,4% >xeH-
IIMH JUAarHOCTUPOBAH UIOXOHApHUYeCKUH Tun. CEeHCUTUBHBIA
U 0TMeueH y 8,5% My»xuuH u 7,5% >xeHuuH. OCHOBHOH Mpu-
3HaK IPronaTuyeckoro THIA — yXoJ oT OoJe3HH B paboTy, B Ha-
meM ciyuae - y 10,6% mysxuus u 5,7% sxenums. 13,2% xen-
muH 1 2,1% MyX4YUH OTHOCATCS K IapaHOMsuIbHOMY THIy. B
15% ciydaeB OTMEUCH MEIaHXOIUUECKUI THIT Y MY>K4HuH, 5,7%
JKEHIIIMH OTHOCATCS K di(popuueckomy Thity. 13 Bcex ornporieH-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HBIX 6,4% OTHOCSTCS K rapMOHHYECKOMY TuIly. ¥ 6,4% MyXKunH
1 9,4% >KeHIUH ONpEEICH TPEBOXKHBII THII.

JIro6oe 3aboneBaHre COMPOBOXKIACTCS OONee MM MEHEe
Cepbe3HBIMM M3MCHECHUSIMHU IICUXMKH HanueHTa. B gacTHo-
CTH, B IEpHOJ] OOJIC3HH MALMEHTHI 0CO00 HYKAAITCA B MOJ-
JepXKKe pOAHBIX W Omu3kux. [loaToMy B mpouecce JiedeHHs
3a00JIeBaHUsl 3HAYMMBIM aCIIEKTOM SIBJSIETCS HE TOJBKO Jie-
KapCTBEHHas Tepalius, HO U 3MOLMOHAJIbHBIA HaCTPOH caMo-
o ManueHTa.

“9boydy

Yo@0sb0 ©0sdgB0 Ho30 2-000 535034MB9d0l sdmoEgdgmgds osgsgdols Jodomm

F.0535M393m35, ©.7969bmgs, 2.0gM0d0logobs, g.093090396mgs, §.Msbodysmoggs

>Goboxs®m Loo3om Labmasmmgds "bsdgooiobm 9bogg@lodgdo sLRsbs", byd-bygm@ebo, gsbobgmo

330930L  Fobobl  Fomdmopagbos  Doddosbo  woo-
59H0 B30 2-000 5350dgmygdols osgsgbdol dods®m
©5dm 30 d g gool goblsbmgds.

38 ggodo dmbsfomgmdws 100 sgopdymezo ds@osbo
©0569%0 G030 2-0m,21-sb 80 Fanol sbogdo,47 dods-
3530 ©5 53 Jomo. ssgoegdols Bodosdm sgodymaygdols
0530390909 gdols  goblobmg@obomgol  odmygbgdy-
@0 0gm 39bBgdggol 0bbEBo@YBHL 3oMmgbgdols zomb-
3oM0. godmgmbymms dodol 8,5% dodsgogl s 9.4%
Joel s@dmahbrs 03mJmbodoygmo  @odo, 8,5% dsds ;-
ol @s 7,5% Jogols - Lgblodoygdo Bodo. g@am3s@oy®o
B30, @53 molbdmdl  sg3odymxgmdolmgol msgol
>M00gdsls 39domdsdo hodmgamdom, smdmshbps 10,6%

3530-3o3L o 5,7% Jognl. 3o@sbmygamo BGodo sbalio-
smgoes 132% Joals o 2,1% dodsgoil, dgensbgmano-
Ho Hodo - 15% 8odogoils 5,7% Joeol s@dmohbos
90800 Ho3do. yodmgombymmns 6,4% aobgggmgbs
do@dmboya Bo3dl. 6,4% 35d53o3L s 94% Joanls obg-
Lobwg®s gmmosbo Fodo.

69o0Ldogo  osgogds  0fg93L  Fg@Bboan ggdep  Lg-

Gombya  3gmomgdgdls 353096¢0l glLodogsdo s
©553509b0L  3gPomedo 353096090l Liodgdom  bo-

0gloggools s  shenmdmgdols  moboswymds, sdo@md,
3390boambols 360Tgbganmgsb s3gJBl Fomdmowygbls
o> Jbm@me 390035d96¢ YO0 MJHS305, SGSTJE  Sgo-
dgmgol gdmEogdo gob{ymds.

DIAGNOSIS OF BLUNT TRAUMA OF KIDNEY INJURY WITH INFRARED THERMOMETER METHOD

"Babkina O., Danylchenko S., 'Varukha K., 'Volobuev O., 'Ushko 1.

'0.0. Bohomolets National Medical University, Kyiv, *Petro Mohyla Black Sea National University, Mykolaiv, Ukraine

Traumatic injuries account for about 40% of violent deaths
and about 26% of all deaths. In the structure of mortality from
traumas, the number of traumatic and traumatic brain injuries
prevails, the second place is occupied by the combined trauma,
and the third place is shared by the injuries of the chest and ab-
dominal organs [1-3]. Among those killed are men of working
age - 20-60 years, which underscores the relevance and feasi-
bility of research to develop preventative measures to reduce
injuries. Research on kidney damage in medical practice is quite
common and is of scientific and practical value for both clini-
cians and forensics. A number of authors found that kidney dam-
age among the blunt trauma of the abdominal cavity occurs in 6
to 18% of cases [4-6]. According to some authors, when they fall
from the height of the kidney, 28.8% of all cases with damage to
the abdomen are injured. The rest of the kidney injury in people
with closed abdominal trauma was observed in 6.1% of cases,
with 60% of cases of kidney injury combined with damage to
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other abdominal organs [7-9]. Our research has confirmed that
the use of infrared histological and thermometry methods for the
study of traumatic and intact abdominal cavity and abdominal
space is of great importance in the diagnosis of trauma from dull
objects [10-13].

The aim of the study. The study of the prescription of injury
on the dynamics of changes in temperature indices of the injured
kidney tissues in blunt trauma.

Material and methods. The material of the study to date are
the tissues of the kidneys of 256 male and female persons, aged
20 to 60 years, who died at a known time of trauma and prescrip-
tion of death in the were subject to autopsy at the Department
forensic examination of the Luhansk region during 2008-2013.
In our studies, we studied the temperature of the kidneys at 1, 2,
4,6,8,10,12, 14, 16, 18, 20 and 24 hours after the autopsy. The
ambient temperature in the department autopsy the studies was
18°C. To address the question of the age of occurrence of kidney
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damage, we used a modern method of infrared thermometry. The
study was performed using a TH 9100 PMVI-WL Thermo Tracker
thermal imager, which is a contactless high-sensitivity infrared cam-
era. The work was carried out in accordance with the requirements
of the «Instructions on the forensic medical examination» (Order
of the Ministry of Health of Ukraine No. 6 of 01/17/1995), in ac-
cordance with the requirements and norms, a typical provision on
ethics of the Ministry of Health of Ukraine No. 690 of 09/23/2009,
«The procedure for the removal of biological objects from the dead,
whose bodies are subject to forensic examination and pathological
examination, for scientific purposes» (2018).

Results and discussion. When carrying out the thermometry
of the kidneys, it should be borne in mind that the location of
the kidneys with a pronounced network of blood vessels cre-

npasad  L-
: 15.1°CH

Fig. 1. The temperature of the tissues of the kidneys after 5
minutes after opening. E - is the area of damage of the left kid-
ney A, B, C, D, H - are the areas of intact tissues of the right and
left kidneys

ates the opportunity for the formation of large hemorrhages
in them and disruption of tissue integrity in trauma, as well as
that the right kidney is protected more than left; in women, the
kidneys are lower than in men. According to our data, a well-
anamnesis, knowledge of the mechanism of trauma, laboratory
tests of blood and urine (determining the increase in the content
of trypsin, amylase, lipase, etc.), conducting laparoscopy of the
abdominal cavity and retroperitoneal space, ultrasound of the
internal organs helps with the establishment of kidney injury.

The analysis of the obtained kidney thermograms showed that
the temperature indices in the area of the injured kidney tissues
and intact parts gradually decrease with time after injury and
have a certain pattern of decrease. A gradual decrease in tem-
perature is shown in Figures 1-4.
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Fig. 2. Temperature of kidney tissues within 1 hour after
opening. E - is the area of damage of the left kidney; A, B, C, D,
H - are the areas of intact tissues of the right and left kidneys

Fig. 3. Temperature of kidney tissues 12 hours after opening.
E - is the area of damage of the left kidney,; A, B, C, D, H - are
the areas of intact tissues of the right and left kidneys

After statistical processing of the obtained temperature indi-
cators of the kidneys from the area of damage and located ad-
jacent to its intact tissues, with obligatory consideration of the
temperature indices of the outer skin, we found that there is a
significantly statically significant decrease in the temperature
indices of the right and left kidneys, as in men and women, de-
pending on the ambient temperature at the time of death and the
thickness of the subcutaneous tissue. The aforementioned statis-
tically significant dynamics allowed us to develop mathematical
models for the most accurate determination of limitation of the

© GMN

Fig. 4. Temperature of kidney tissues 24 hours after opening.
E - is the area of damage of the left kidney; A, B, C, D, H - are
the areas of intact tissues of the right and left kidneys

onset of death according to changes in the temperature indices
of the left and right kidneys taking into account external and
internal factors, such as ambient temperature and biological fea-
tures of the organism of the dead. In our study, it was found that
such a factor as gender, the temperature of both kidneys is not
significantly affected.

The dynamics of changes in the temperature indicators of the
kidneys, depending on the sex and temperature of the environ-
ment in the dead after a blunt kidney injury are shown in Tables
1 and 2 and Graphs 1 and 2.
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Table 1. Dynamics of changes in the average values of the temperature of the right kidney,
depending on sex and ambient temperature, M=m (95% CI)

Terms of study Negative temperature Level Positive temperature Level

after autopsy of dif- of diffe-
Male, n=76 Female n=32 ference Male, n=80 Female n=68 rence

> minutes (1;,87’; lf?§%;4) (1é,74iiljt(1)é‘tf7) 0,10 (1;,742% (1)’82,2 ) (1;,562% ?761,22) <0,0001

1 hour (1;,73’21;7::(1)332,24) (12,662%(1)’7?2) 021 (1;,76‘21% (1)’72,23) (1;,51’ ?) ljt?’sl,gl) R

2 hour (1;,71’ ?-i (1)§2,§9) (1;,67’2%(1)’7%;19) 0,08 (12,77’;%(1),72,28) (1411;55§9—i (1)31,20) <0.0001

o | o | o | e T i

6 hour (1é,77’;97i (1),72,26) (1;,62’2 ljt(l)ﬁz) 0,056 (12,63’;% (1)’72,(1)3) (1411?5’?30::(1)’51,2 1 | 00001

10 hour (1é,7zi(5)2—i (1)’72,29) (1;,5635—1:(1)’6?8) 0,046 (1;66[615—1:(1)’62,35) (14112(7) l—ﬂl)’sl,gs) <0,0001

14 hour (12,63’24—i ?’73,23) (1411,5522‘%(1)’6‘?21) 0:06 (1é,6§42f(1)’62,23) (1411?2’§9—i (1)211,;2) <0.0001

16 hour (1é,66397i (1)’73,20) (1411;56’2% (1)227) 0,17 (1;,67’(1)% ?’62,21) (1411?1"5”:: ?21,39) <0.0001

18 hour (12,6620—i (1)’72,?7) (1111;555315?24615) 0,027 (1;;55’25—i (1)%2,25) (1411?62%(1)211,50) <0.0001

20 hour (12,69’?)7—i (1)’72,(9)3) (1411,5532—i (1)’6434) 0,049 (1;,552% (1)%2,35) (1;?9’?_;0—i (1)211,22) <0,0001

24 hour (1;,6§37f (1)%2,33) (1411,53’;% (1)’;;4) 0.049 (1;,53’2% (1)%2,(1)5) (1;2?;(% (1)21,22) =0:0008

Table 2. Dynamics of changes in mean values of left kidney temperature depending on sex and ambient temperature, M + m (95% CI)

Terms of study Negative temperature Level Positive temperature Level of
after autopsy of dif- .
difference
Male, n=76 Female n=32 ference Male, n=80 Female n=32
5 minutes 18,30+0,25 17,11+0,46 0,001 17,90+0,18 15,74+0,14 <0,0001
(17.80 - 18,80) | (16,17~ 18,06) (17,53 -18.26) | (1547-16,01)

1 hour 17,89+0,26 16,75+0,47 17,3540,19 15,370, 14

1737-1842) | asp9-1771) | Y902 | (1697-17.72) | (15,09-1565) | “%000!
17,73+0,26 16,49+0,48 17,09+0,19 15,20+0,14

2 hour (1720-1825) | (552-1747) | YOV | (671-1746) | (1491-1548) | “00001
17,4940,27 16,2240,49 16,80+0,19 14,96+0,14

4 hour (16,96 — 18,02) as23-1721 | %902 | (643-17,17) (14,68 —1525) | ~0:0001
17,28+0,27 16,00£0,49 16,61+0,19 14,79+0,14

6 hour (16,75 — 17,81) 1500-17,000 | %992 | (16231698 (14,51 - 15,08) | ~9:0001
17,0140,27 15,75+0,49 16,34+0,18 14,62+0,14

10 hour (1647-1758) | (475-1675 | %% | (1507-1670) | (1433—1401) | “00001
16,85+0,27 15,54+0,49 16,16+0,19 14,49+0,15

14 hour (1632-1738) | (1455-1654) | "% | (1579-1654) | (1419-1478) | ~-000!
16,70+0,28 15,44+0,50 15,9740,19 14,3620,15

16 hour (16,15-1725) | (1442-1646) | “2% | (1559-1635) | (1406 14,65 | 000!
16,59+0,27 15,31£0,49 15,83+0,19 14,28+0,15

18 hour (1605-17,13) | (1430-1632) | %00 | (1546—1620) | (1398—1458) | ~90001
16,47+0,27 15,23+0,49 15,73+0,19 14,20+0,15

20 hour (1593-17.00) | (1423-1622) | **% | (536-1610) | (13.91-1449) | 00001
16,37+0,27 15,1240,49 15,6240,19 14,1040,15

24 hour (1583-1690) | (1413-1612) | 201 | (1525 1590) | (13811439 | 00001
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Graph 1. Dynamics of changes in temperature indicators of
the right kidney, depending on the sex and temperature of the
environment at the time of death.

t “+7 pers - temperature indices of the tissues of the right
kidney of men at a positive ambient temperature;

t “-” persons are the temperature indices of the tissues of the
right kidney of men at a negative ambient temperature;

t “+” women - temperature indices of women's right kidney
tissues at positive ambient temperature;

t “-” women - temperature indices of women s right kidney
tissues at negative ambient temperature.
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Graph 2. Dynamics of changes in temperature indices of the
left kidney, depending on sex and ambient temperature at the
time of death.

t “+” persons are the temperature indices of the tissues of the
left kidney of men at a positive ambient temperature;

t “-” persons - temperature indices of the tissues of the left
kidney of men at a negative ambient temperature;

t “+” women - temperature indices of left kidney tissues of
women at positive ambient temperature;

t “-” women - temperature indices of women's left kidney tis-
sues at negative ambient temperature.

However, in the area of trauma throughout the period after the
autopsy of the dead (24 hours of study), observed higher quan-
titative temperature compared with non-injured kidney tissues,
on average, 2-3 ° C (+ 0.28). To take into account the fact that

© GMN

the right kidney is protected more than the left kidney and less
vulnerable to body compression, it is not accompanied by a shift
in the impact of traumatic objects; at 1.5-2 ° C (+ 0.14).

In this way, we came to the gown, who, when injured by blunt
objects, are willing to take into account the laws of the organs
of the black empty, that they must be injured a long time ago [6,
7]. In our opinion, the use of changes of only one injured organ
to establish the limitation period of the caused mechanical dam-
age from blunt trauma is not accurate enough, since pathologi-
cal changes are observed not only in the area of the injury and
one injured organ, but also in the intact internal organs and sig-
nificantly affect for the course of pathological processes into organ-
isms. Therefore, we believe that determining the limitation of the
onset of mechanical trauma by changes in the infrared thermometry
performed in the complex, it is appropriate and such that provide a
full amount of information about the time of injury and we propose
to apply only a comprehensive approach using both modern labora-
tory methods of investigation - infrared thermometry and traditional
histological and histochemical methods.

Conclusions. Thus, as a result of the study, we discovered,
first, that in traumatic and intact tissues of the kidneys in the
victims of traumas there is a constant dynamics of decrease in
temperature, which can be used as one of the criteria in estab-
lishing the limitation of the onset of injury; second, that higher
quantitative temperature indicators are observed directly in the
area of trauma compared to the non-injured kidney tissues and
make a difference of an average of 2-3 ° C (£ 0.28).

However, it should be remembered that in the diagnosis of
renal injury by infrared thermometry it is necessary to take into
account the rate of cooling of the corpse, which is also affected
by various factors: ambient temperature, humidity, the presence of
clothing, the duration of the agonal period, etc. That is, all of the
above should be taken into account when assessing the prescription
of the onset of death and the prescription of damage on the tem-
perature indicators of the internal organs, in particular the kidneys.

Research relation to the plans, programs and department
themes. The study was carried out within the framework of the
department research: “Pathogenetic substantiation of correction
of pathophysiological disturbances in the human body under the
influence of endogenous and exogenous factors”, state registra-
tion number is 01180004006
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SUMMARY

DIAGNOSIS OF BLUNT TRAUMA OF KIDNEY INJURY
WITH INFRARED THERMOMETER METHOD

"Babkina O., 2Danylchenko S., 'Varukha K., 'Volobuev O.,
"Ushko I.

'0.0. Bohomolets National Medical University, Kyiv, *Petro
Mohyla Black Sea National University, Mykolaiv, Ukraine

Aim - the study of the prescription of injury on the dynamics
of changes in temperature indices of the injured kidney tissues
in blunt trauma.

The material of the study to date are the tissues of the kidneys
of 256 male and female persons, aged 20 to 60 years, who died
at a known time of trauma and prescription of death in the were
subject to autopsy. To address the question of the age of occurrence
of kidney damage, we used a modern method of infrared thermom-
etry (using a TH 9100 PMVI-WL Thermo Tracker thermal imager,
which is a contactless high-sensitivity infrared camera).

In this way, we came to the gown, who, when injured by blunt
objects, are willing to take into account the laws of the organs of the
black empty. However, in the area of trauma throughout the period
after the autopsy of the dead (24 hours of study), observed higher
quantitative temperature compared with non-injured kidney tissues,
on average, 2-3 © C (£ 0.28). To take into account the fact that the
right kidney is protected more than the left kidney and less vulner-
able to body compression, it is not accompanied by a shift in the
impact of traumatic objects; at 1.5-2 © C (+ 0.14).
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We believe that determining the limitation period of the onset of
mechanical trauma by changes in the infrared thermometry indices
carried out in the complex are appropriate and such that provide the
full amount of information about the time of causing the trauma.

Keywords: blunt injury, kidneys, diagnostics, infrared ther-
mometry, injury limitation, pathological changes.

PE3IOME

JUATHOCTHUKA TYNOM TPABMbI IMOYKUA METO-
JIOM UH®PAKPACHOI TEPMOMETPUU

"badkuna E.IN., *Tanuiabuenxo C.H., 'Bapyxa E.B.,
'BoJiodyes A.E., 'Ymiko S1.A.

!Hayuonanvnoiti meouyunckuii ynusepcumem um. A.A. Boeo-
monvya, Kues; *Yeprnomopckuii HayuoHanbHulll yHUGEpCunem
um. [lempa Mozunvl, Huxkonaes, Yxpauna

Heﬂb UCCIICAOBAaHUS - U3YyYCHUC BJIUAHUA TPAaBMbl Ha JUHA-
MUKY U3MEHEHUS TEMIIEPATYPHBIX rokasarejeiu IMOBPEKACHHBIX
TKaHe! MOoueK NpH TYIOH TpaBMe.

MarepuasioM UCCIIeIOBAHUS CITY)KHJIN TKAHH TI04eK, 3a0paHHbIe
BO BpeMsI BCKPBITHS Y 256 My’>KUMH 1 JKEHIIUH B Bo3pacTe oT 20 10
60 JIET, YMEPIIUX OT TPaBMbI, C U3BECTHBIM BPEMEHEM JIaBHOCTU
HACTYIUICHUS TPAaBMbI U cMepTH. [IJIs perieHust BOIpoca O Bpeme-
HH TIOBPEXKICHUS [OYEK MPUMEHEH COBPEMEHHbIH Meton uHppa-
KpacHOI TepMOMETPHH € HCIoNIb30BaHueM Teruiosusopa TH 9100
PMVI-WL Thermo Tracker, (NEC Avio infrared Technologies Co.
Ltd., SInonwust), KOTOpBIil sIBISIETCS] OSCKOHTAKTHOM BBICOKOUYB-
CTBHTEIBHOI HH(paKPaCHOH KaMepoii.

B pesynabrare HpoOBEJEHHOTO MCCCIIEIOBAHMS yCTAaHOBJICHA
XapakTepHas JUHAMUKa M3MEHEHHMS TEMIIEPAaTypHBIX ITOKa3a-
TeJsiell IpHU TpaBMe MOYeK TyIbIM IpeameroM. OQHAKO, B 30HE
TpaBMbl B TEUEHHE BCEro NEpUoAa Iociie BCKpbITUA (24 yaca
MCCIICI0BAHMST) HAOTOIAINCh 00JIee BBICOKHUE KOJTHUECTBEHHBIC
TeMIlepaTypHbIe MOKa3aTeIl HEMOCPECTBEHHO B 00JIaCTH TPaB-
MBI [I0YKH, B cpeaHeM, Ha 2-3°C (+0,28) B cpaBHCHHUHU C HEIO-
BPEXKICHHBIMU TKaHSIMU IOYKH. TemieparypHble MOKa3aTelu
MPaBOM MMOYKK CHHXKAIOTCSI MEJJICHHEE, B cpeaneM, Ha 1,5-2°C
(+0,14) oTHOCHTENLHO JIEBOH, UTO CBSI3aHO C TOHOrpadoaHaTo-
MHYECKUMH 0COOCHHOCTSIMU PACIIONIOKESHUSI [TOYCK.

YcTaHOBIIEGHO, YTO IPH TYIOH TpaBME B IOBPEKACHHBIX U UH-
TAKTHBIX TKAHSX IT0YEK HAOIIOAAeTCsl 3aKOHOMEPHAsl TUHAMHUKA
YMEHBILCHHUS TEMIIEpaTYPHBIX ITOKa3aTeel, YTo MOXeT ObITh
UCIIONB30BAHO ISl ONIPE/ICIICHNS] BDEMEHU HACTYIUICHUS TpaB-
MBI C IIOMOIIIBIO METO/1a MHPPAKPACHOI TEPMOMETPHUH.
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AHAJIN3 APXUTEKTOHUKHN HOYHOI'O CHA
Y BOJIbBHBIX PABHBIMHU TUITAMMU PACCEAHHOI'O CKJIEPO3A

Bosnomuna H.II., Bacuiosckuii B.B., Yepnenko MLE., Cyxopykos B.B., Bosk B.U.

I'Y «Hncmumym neeponoeuu, ncuxuampuu u napxono2uu Hayuonanvnou akademuu MeOUyUHCKUX HAYK YKpaunvly,
Xapvrosckuii HayuonanvHulil ynusepcumem um. B.H. Kapasuna, Yxpauna

Paccesnnslii ckiepos (PC) - xpoHudeckoe, JeMUSTUHUZUPY-
fo11Iee 3a00JIeBaHKe FOJIOBHOTO U CIIMHHOTO MO3T'a, OTJIMYAIOIIe-
ecst pa3HOOOpa3ueM HEBPOJIIOTMYECKUX CHMITOMOB, Pa3BHBAIO-
11eecs MPEeUMYLIECTBEHHO Yy JIMIl MOJIOZIOro Bo3pacta [1].

Ha CeFO)IHﬂIJ.IHPlﬁ JC€Hb pas3jnyaroT CJICAYIOUIUE TUIIBI TE€YEC-
HUSI PAaCCEsIHHOTO CKJIEpO3a: PeMUTHPYIOIIe-PelUIUBUPYILUMI
(PPPC), mnepsuuno-nporpeccupytoumii (IIIPC), BropuuHo-
nporpeccupytomuii (BIIPC), mporpeccupytolie-peruInBupy-
touii (ITPPC). Ognako, HECMOTps Ha TO, YTO OCHOBHBIE KITUHH-
YECKHUEC TUIIBI TCUCHUA ONIPECITICHBI, OMOJIOTHYECKH CyHIECTBYET
TOJBKO 2 HOPMBI - PEIUANBHPYIOLIAsl H TIPOrPECCHPYIOLIAs.

PPPC - nambonee pacmpocTpaHeHHas (opma, 3aTparuBaro-
mas oxono 85% manuentoB ¢ PC. lns PPPC xapaxrepna ma-
HHu(ecTalMs B MOJIOJIOM BO3pacTe, YepeoBaHue KIMHUIECKUX
000CTpeHUH U PEMHCCHIT C HAJTMYMEM OYaroBbIX HEBPOJIOTHYe-
CKHX CUMIITOMOB IOPaXCHUSI OCHOBHBIX q)yHK]_lI/IOHaHbelX CH-
cTeM LeHTpaabHOM HepBHOH cuctemsl (LHC).

[IITPC HaynHaeTCs ¢ MPOrPEeCCHpPOBaHMs 0€3 PEIMINBOB U
cocraBisger 10% u Beime ciaydaeB PC, ¢ xapakrepHol MaHM-
(decranueit B Oosiee MO3THEM BO3pACTE, PE3UCTEHTHOCTHIO K
MIPOBOAMMON Tepanuu. BopieueHue B npouecc CIMHHOIO MO3-
ra yaiie BCTpPE4aeTcs MpU NMEePBUYHO-IIPOrPECCUPYIOLIEM THUIIE
TCUCHUA PC, HHOI'ZIa IIPU OTCYTCTBUU OYAroBbIX M3MEHEHUH Ha
MPT ronoBHOro mosra.

BITPC pa3BuBaeTcs y HEKOTOPBIX MAILIUEHTOB C PELUAUBUPY-
IOIIMM TUNOM TeueHus. TeueHue OOJNE3HU MPOAOIKAET yXYI-
maTbCs ¢ nepuogaMu CTa6I/I.]'lI/133.L[I/lI/l COCTOSHHUA WK CITIa>KUBa-
HUS BBIPAXKEHHOCTU CUMIITOMOB.

[TPPC - penxast hpopma, mopaxaroras MeHee 5% MarnueHToB,
IPOrpeccupyeT ¢ caMoro Hayaja, ¢ MepUOAUYECKH BO3HUKAO-
IIMMH HapacTAIOUIMMHU CUMIITOMaMHU 0€3 IepHOIOB PEMUCCHH.

B psne cinydaes A XapakTepUCTUKU KIMHUYECKOTO TEUEHMSI
UCTIONB3YIOTCSI TEPMHUHBI «IIPOTPECCUPYIOLIE-PEMUTUPYIOLIEE)
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1 «peMutupytoe-nporpeccupymouiee (PIIPC)» B 3aBucumoctu
OT Ipeobiafanus MPOrPeCCUPOBAHUS WM HAIU4Msi 000CTpe-
HUH 1 pemuccuii [1-3].

B ocHoBe narorene3a PC nexuT pazBuTHe NpoIECCOB IeMUe-
JIMHU3AaIluH, ayTOI/IMyHHOFO BOCIIAJICHUS. Coquaﬂﬂoe pa3sBUTUEC
BOCHAJIUTCIIBHBIX H Heﬁpo}lel"eﬂepaTHBHle npoueccoB B I1o-
JIOBHOM U CIIMHHOM MO3I€ MPOABIAOTCA B BUAC NMOTCHIUAJIBHO
O6paTI/IMbIX 04YaroBbIX HEBPOJOIMYCCKUX CUMIITOMOB HJIH ITPO-
rpeccupyomieil HeoopaTuMoil GU3NUECKO U KOTHUTHBHOI HH-
BAJIM/IHOCTH U, B KOHEYHOM HUTOTE, IPUBOAUT K aTpOQUH CTPYK-
typ LHHC [1,4,5].

COBOKyHHOCTb B])ILl_leyKa3aHHle peaKL[I/Iﬁ BBI3bIBACT Ha-
pyLl_leHI/Ie MPOBEACHNA HEPBHBIX I/IMl'ly.]'leOB o MpOBOAAIIUM
nyrssm [{THC u oOycnaBnuBaeT pa3BUTHE Pa3HOOOpa3HBIX He-
BpoJIOrHYecKuX TposBieHui PC, Takux Kak NHpamHIIHBIC,
MO3XECYKOBBIC, '-lyBCTBI/lTeJ'[beIC HapyLHeHl/lﬂ, CHUMIITOMBI ITOpa-
JKEHHsI CTBOJIa TOJIOBHOTO MO3Tra, Pa3BUTHE PETPOOyIILOapHOro
HEBPHUTA, a TAK)KE KOTHUTHUBHBIX M YMOLMOHATIBbHO-a()(HEeKTUB-
HBIX HapyIIeHUH, cekcyaabHON quchyHKuuu [6].

VYuurteiBasi pa3HooOpasue KIMHUYECKUX IPOSIBICHHUH, Be-
POSITHOCTb W3MEHEHMs THUIA TEUCHHs Ha MPOTrPEeCcCHUpPYIOLIHM,
pacrio3HaBanue, quarnoctika PC Ha paHHHX dTamnax sBIseTCs
OJTHOM 13 TPYIHBIX 3a7a4 COBpEMEHHO HeBposoruu. I1pu stom
HEOOXOAMMO YUHTHIBATH B3aUMOCBSI3b Pa3IMYHBIX (hAaKTOPOB, B
TOM YHCJIE U PACCTPONCTB IHMKJIA COH-00IPCTBOBAHHE.

Hapymienus cHa sIBISIOTCS CJIOXKHOM, MyJIBTH(HAKTOPHOU Tpo-
OeMoil COBpEeMEHHOM HEBPOJIOTHH, BCTPEYAIOIIeHCsT PHOII3HU-
TesnbHO B 60% ciyuaeB PC, B To BpeMst Kak TaTopU3HOIOrHIeCcKue
ACIICKThI 3TUX CHUMIITOMOB MaJlO I/ISyqubI. PaCCTpOﬁCTBa CHa y
nanueHToB ¢ PC BKIIIOYAIOT XPOHUUYECKYIO OECCOHHUILY, CHHIPOM
00CTPYKTUBHOI'O COHHOTO aItHO3, PAaCCTPONUCTBO MOBEACHNUS BO CHE
¢ OBICTPBIMHU JIBWKSHUSIMU V123, HAPKOJICTICHIO, CHHAPOM Oecrio-
KOWMHBIX HOT y B3pOCIBIX U jieTedd [7,8].
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CortacHo MesxtyHapoiHOit Ki1acCU(pUKaALUK 110 AUarHOCTH-
ke Hapyienuii cua (ICSD-3), 6ecconHua sIBIsI€TCS HAPYILICHHU-
€M HayaJa, IPOJOJKUTEIbHOCTH, KOHCOIM AU, KadecTBa CHA,
BO3HHKAIOI[asl, HECMOTPSI Ha BO3MOXKHOCTb M OOCTOSITEIbCTBA
CHA, U MIPUBOJALIAS K JIHEBHOM COHJIMBOCTHU. M3BeCTHO, 4TO, 1O
kpaitneir mepe, 30—40% nauuentoB ¢ PC noaBepKeHbI MOBbI-
IICHHOMY PHUCKY pa3BHTHs OecCOHHHUIBL [10 maHHBIM, MpuBe-
nennbiM Braley TJ et al. [9], B uccnenoBanun 195 nanmeHTos
¢ PC, y 46% obGcnenyembix Obuia BbISIBICHA KIMHUYECKas Oec-
COHHHIIA OT YMEPEHHOM JI0 TsKENI0H cTenenu, coracHo MHaek-
cy soxectr 6ecconnuns (ISI). Kpome toro, 85% obcnenosan-
HBIX MOATBEPAMIM, IO KpaifHeH Mepe, OOUH HOYHOW CHMIITOM
(605b, CIIACTUYHOCTH, YYBCTBO OECIIOKOMCTBA, HeIepikKaHUe
MOYH, HEBO3MOKHOCTh CHA M3-3a MOJCPTHBAHUN MBIIIIIL), YTO
CYLIECTBCHHO BJIMSAET Ha KaueCTBO HOYHOI'O CHa, mpuueM 54%
HALHEHTOB OTMeYald TPH WK Oojiee TAKUX CUMIITOMOB. YuH-
TBIBasI 3TH PE3YJIBTAThl, PEKOMEH/YETCsI, 4TOOBI BCE MALMEHTEHI C
PC, xoTopble NPeAbsIBISIOT )KaI00bl Ha THEBHYIO COHJIMBOCTD,
paccTpoiicTBa 3achlllaHMs, HAJIWYKME HOYHBIX NPOOYXKICHWH,
JIOJIKHBI OBITh OLICHEHBI U151 UCKIIIoYeHUs OecconHuubl [11,12].

Cunzpom obctpykruBHoro anios Bo cHe (COAB) xapaxre-
pH3yeTCs MOBTOPSIIOIIMMHUCS SMHM30J[aMH HapYIICHUSIMU JIbIXa-
HUSL U TUIIOKcHeil Bo BpeMs cHa. COnIacHO IOCIEAHUM HCCIIe0-
BaHusM, 21% nanuentoB ¢ PC MOTyT UMETh AaHHBIM JAUArHO3.
KinHnyeckue npu3HaKyu MOPaXKeHUs CTBOJA MO3Ta WM HaJM-
4pe 04aroBoro rnopaxeHus creona mo3ra Ha MPT y GonbHbIX
PC mpenycmaTpuBaroT HEOOXOJMMOCTb MPOBEACHHS HOYHOIO
HOJIMCOMHOTPAUIECKOr0  MCCIACAOBAHHS Ul  HCKIIIOYCHHS
COAB [10,13,14].

CunpoM OeCHOKOMHBIX HOT' XapaKTepH3yeTcs MOOYKICHHEM
JIBUTATh HOTAMH U YacTO COMPOBOXKIAEMBIM HETPHSATHBIM OILly-
IICHUEM, KOTOpOE yCYTyOsieTcst B IOKOE, UIMEET TEHJICHIIUIO IO~
SIBIISITHCSL B BEUSPHEE BPEMsl CYTOK, O0Jeryaercs py JIBHKCHHH,
BCTpEYALTCs IPUMEPHO B TpH pasa yaiie npu PC B cpaBHEeHHH ¢
HaceJIeHHeM 3eMHOTO I1apa B 11e/ioM. McenenoBanust paguorpadu-
YECKUX KOPPEILSITOB CHHAPOMa OECIIOKOMHBIX HOT y MALMEHTOB C
PC npenmnonararot, YTo HaJIMYUE O4ArOBOIO HOPaXKEHUS ILEHHOro
OT/IeNIa MOXKET TakXKe ObITh HE3aBHCHMBIM (PAKTOPOM PHCKA, MOJI-
YepKHUBast IOTEHLNAIBEHO 3HAYUMYIO B3aMOCBSI3b C IOIIAMUHEPI U~
YECKUMH NPOEKIMAMU clIMHHOTO Mo3ra [10,12].

PaccrpolicTBa CHa MPHUBOAAT K YXYIIICHHIO OOIIEro coCTo-
siHUsL OOJIBHOTO, BKJIIOYCHHWIO ACTEHHYSCKHX MPOSIBICHUH B
CTPYKTYpPY CHHIPOMOKOMILICKCA OCHOBHOIO 3a00JI€BaHUS U
SIBISIIOTCS] ZIGKOMITCHCHPYIoLHM (akTopoM. YacTsie sk3ariepba-
muu npu PC MOTyT ycloxHATh TedeHue 3a00neBaHus, NPUBO-
JIUTh K HAPACTAHHUIO HEBPOJIOTHYECKOTO Ae(ULUTA, YTO, B CBOIO
ouepelib, BEICT K CTOMKOM HHBaIHAM3aUU 00IbHOTO [15].

CBoeBpeMeHHasl JUAarHOCTHKA U JIeUEHHE HapyUIeHUH cHa,
UX Jydllee MOHUMaHue y mnanueHToB ¢ PC naer KirodeByro
BO3MO)KHOCTh ONTHMM3UPOBATh 00IIEe COCTOSIHUE 30POBbS U
HOBBICUTH Ka4eCTBO KU3HU B ATOM IpyIlIie HACEJICHUS, a TAKKE
3HaHWE NOTEHIMAIBHBIX IPUYMH PACCTPOICTB CHA MPU pa3Iiy-
HBIX THIaX TedeHus: PC M03BOJIUT yTOYHUTH HEKOTOPBIE MATOTe-
HETHYECKUE acleKThl ITOro 3aboeBaHus 1 pa3padborarh HOBbIS
HOJXO/IbI K TepaITHiH.

Lenp uccnenoBanus — onpeneauTh KIMHUKO-HEBPOJIOIUYe-
CKHE 0COOEHHOCTH, CTPYKTYPY HOUYHOIO CHa y OOJIBHBIX pacce-
SIHHBIM CKJIEPO30M C Pa3HBIMU TUIIAMH TEUCHHSI.

Marepuain u metozsl. Mccnenosans 58 6onbHbix PC B Bo3pac-
Te oT 22 10 50 net, 30 xeHIuH U 28 My>KUUH, IPEIbIBIISIOLINX
kKaJlo0bl Ha HapylIeHWe HOYHOro cHa W 10 mpakTHdecku 310-
POBBIX T0OPOBOJIBLIEB TOTO € BO3PACTA, COCTABUBILHX IPYIIITY
cpaBHEHUs. bosibHBIE pa3feneHbl Ha 2 IPYIIbl B 3aBUCUMOCTH
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oT THna TedeHus 3abonesanus: | rpymma — 31 Gomenoit PC ¢
pemurupytomuM Trunom tedenus (PT), Il rpynma - 27 6onbHBIX
PC c nporpenuentasim TunoM teuenus (I1T), B koTopyro Bouin
OO0JIbHBIC ¢ BTOPUYHO-NIporpeaueHTHbIM TeueHueM (BITPC).

VY Bcex NalMeHTOB, yUYacTBYIOLIUX B UCCIICOBAHUY, AUATHO3
HOJTBEPIXKJICH B COOTBETCTBUH ¢ KpuTepusimu McDonald, 2017.

O6cnenosanue 60mbHBIX ¢ PT u 1T npoBomuiioch B cTaauu
pPEMHCCHH M CTaOMIM3AIMU COCTOSIHUS, YIUTHIBAs BO3ZMOXKHOE
pa3BuTHE OECCOHHHMIBI — OIHOTO M3 CHUCTEMHBIX MOOOYHBIX
9 }eKTOB NIIOKOKOPTHUKOCTEPOHI0B, IPUMEHSIEMBIX JUIS KyIIH-
poBaHus dK3auepOanuid. KiimHuuyeckoe uccienoBaHue MpOBO-
JIMJIOCHh C MCIOJIb30BAHUEM CIICLMAIBbHO Pa3paboTaHHBIX Olie-
HouHbIX ImKkan Kurtzke: mkama HeBposoruueckoro neduimra,
«functional system» (FS) u paciupenHas mikana HHBalIuaN3a-
mn Expanded Disability Status Scale (EDSS).

B 1ensx BblJeNeHHsT KIMHUYECKHX BapUAaHTOB HapyILICHUM
cHa y 60sibHBIX PC ¢ pa3iuyHbIMU TUIIAMU TEUEHUS HCIIOIb30-
BaHBI CIICIMAJIBHBIC IIKAJIBI-ONPOCHUKH, TIe MOAPOOHBIM 00-
pa3oM BBISIBJICH XapaKTep pacCTPOMCTB CHA B TEUCHUE MecsLa.

[Monurpaguyeckne uccIeIOBaHUS HOYHOIO CHA MPOBOAU-
JIMCh C UCIIOJIb30BaHUEM KOMIIBIOTEPHOTO KoMIulekca «Heipon-
Crnekrp+». bonpHbiM PC 3anuch moaurpamMmbl MpOBOAMIACH
[0 Ha3HaueHWsi O6a3zoBoil Tepamuu. [TonurpamMma HOYHOTO CHa
BKJIIOUasa dnekrposnuedanorpammy (39I7) - MOHOMOISIpHEIE
orBenenus C3A1, C4A2, O1A1, O2A2 no cucreme «10-20»,
anekTpookysnorpammy (90I), anexrpomuorpammy (OMI) u
anexTpokapauorpammy (OKI'). OneHka CTpyKTYpbl HOYHOTO
CHa OCYIIECTBIISUIaCh M0 MexayHapoaHOH Kiaccudukanuu
craauii 1 a3 cHa. [Ipu MOCTPOSHNH THUITHOrPaMMBI M aHAJIHM3e
CTPYKTYPBI HOUHOT'O CHA HCIIOJIb30BAJIN 3IOXH JIUTEIBHOCTHIO
30 c. PacueT nokasaresneii HOUHOTO CHa IPOBOJMJICS C TOMOLIBIO
MPOTrPaMMHOTO  00eCIICUCHNUS «HEMPOH-CITEKTP-TIICT ».
Jlist CTaTUCTHYECKOrO aHajM3a HMCIIOJIb30BaHbl makeTsl Excel
u SPSS. JIocTOBEpHOCTD pa3zinuuii MEXay rpyrnmnamu Habiro-
JICHUH OLIEHMBAJACh C HCIOJIb30BAHUEM HEIapaMeTpUiecKoro
Kpurepus ManHa-YuTHU IpH ypoBHE foctoBepHocTu p<0,05.

Pesynbrarel u o0cyxneHue. BpisiBieHo, 4TO AMHAMHKA pas-
BUTHSI HEBPOJIOTHYECKOro AeuuuTa BapuadeabHa U onpeess-
JIaCh TUIIOM TeueHwust 3a0oneBanus (puc. 1).

Helpon cuxon orMyeckue CuMnTomMel m 66,6
MOpaKeHMe 3pUTENLHOTO HepBa —_55.5_| 70.4
HapyLuenne GyHiUMM Tas0sbix F 814
OpraHos 12,
MNopasteHue NPOBOAHHKOE ﬂ 70,3
HYBCTEMTEABHOCTH

MopameHme HepenHo-Mosr OBbX :I‘H?
HepBOB B

ToparKeHme IUPaMIUGHOTO NYTH W 92,5

|nT oPT 0 50 100

Puc. 1. Cmpyxmypa neeponocuueckoti cumMnmomamuxu 00/1o-
HbIX 8 3a6ucumocmu om muna medenus PC

[pu pemutupyrommx Gpopmax PC oTMeyanocs ncue3HOBEHUE
WJIN 3HAUUTEIbHOE YMEHBIIEHHE HEBPOJIOTMUECKUX HapyLICHUH
BO BpeMs IIOJIHBIX U HEHOJIHBIX pemuccuil. [Ipu nporpeccupyro-
mux Gpopmax OTMeHanach CTOMKOCTh BBISIBICHHBIX HAPYIICHHUH,
MOCTEIMEHHOE YXYIIICHHE COCTOSHUS OOJBHBIX, & TAKIKE MOSB-
JICHHE HOBBIX HEBPOJIOTMUECKUX CUMIITOMOB.

[Ipu cpaBHUTEIBHOM aHAIM3C paCMpElCICHUs OauIoB IO
paciuupeHHoi mkaie uHBasuauzauun EDSS B ucciegyembix
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rpynnax cpenuuii 6amt EDSS cocraBmn: y 6GombHbIx ¢ PT
3,0+0,2; y 6ombubix [ITTPC 3T0 nokaszaresb UMen camble BbICO-
Kue 3HadeHus ¥ cocraBui 6,5+0,4 Gaios.

B pesynbrare anannza cyObeKTUBHON OLIGHKM HOYHOIO CHa
YCTaQHOBJIEHO, OJHO U3 BEYIIHUX MECT B KJIMHUYECKOI KapTHHE
3aHMMaJl PaccTPOWCTBa 3achimaHus. JKaaoObl Ha HEBO3MOXK-
HOCTb yCHYTh B TeueHHne 30 MHUHYT ObUTH OOJiee BBIPAXKEHBI y
6onbHBIX PT (92,8%), yem y OonbHbIx I1T (88,8%), uTo mpoBo-
LUPOBAJIO O0JIee YacTOe UCIIONB30BAaHNE CHOTBOPHBIX Iperapa-
TOB B TUX I'PYIIIax OOJIbHBIX.

V Bcex 6onbHbIX PC oTMeuanuch kano0bl Ha HOYHBIE HPO-
OyJeHus U paHHUe B yTpeHHHUe yackl. B rpynme [1T GonbHbIe
MIPOCHINAIUCH TOCPEAU HOYM MM PAaHO YTPOM 3HAUUTEIBHO
qare (85,1%) B cpaBHeHuu ¢ rpymmoit PT (60,8%).

OCHOBHBIMHU NTPUYNHAMH NTPOOYIKIACHHH SBIISUTICH TOCTOPOH-
HUH 3BYK, YyBCTBO HEXBATKH BO3/1yXa, CyObEKTHBHBIC OIyIIe-
HUSL U3MEHCHMS OKpYXKawolleld TemIepaTypbl, BO3HUKAIOIIUE
BOBpEMsI CHa 0OJIM B KOHEYHOCTSIX, MBIIICYHBIE CHa3MBbl, Hapy-
LICHHs] MOYCHCITYCKaHHsI, YTO U BBI3BIBAJIO MTPOOJIEMBI CO CHOM
y 60mbHBIX PC ¢ pa3nuvHoii 4acTOTOM.

Bce oGcnenoBanHble OOJNBHBIE KAJOBAJIKCh HA HW3MEHEHHUE
KauecTBa HOYHOro cHa. KauecTBO CHa OLIEHMBAJIOCH KaK «XOpO-
1ee», «II0X0e» U «O4YeHb II0X0e». Yallle BCero CoH OLieHuBal-
Cs1 OOJIBHBIMH KaK «IUIOXOM» MIIN «OYeHb IuIoxoi» B rpymme [1T
(81,4%) B cpaBHenuu ¢ rpymnmoit PT (41,6%). Cnenyet oT™e-
THUTB, YTO JaXKe IIPH HAJMYUU HOUYHBIX NPOOYKICHUI, OOIBHBIC
MOIJIM OLIEHUBATh KaUeCTBO HOYHOI'O CHA KAK «XOPOILIEe».

44,8% 6ompHbIX PT olieHnBaIM CBOIT COH KaK «IPEPBIBUCTBII.
54,4% GonbHBIX ¢ peMuTHpylonmM TedeHneM PC cumranm cBoit
COH «croKoHHBIMY. 40,7% GonbHbIX rpyrmsl [1T onenuBanu con
KaK «I10BEPXHOCTHBII, 59,2% Kak «IpepbIBUCTHIN.

JloBonbHO Yacto 6osbHbIe PC 0TMeuanu 3aMeIJICHHBIN mepe-
XOZ OT CHa K OOJPCTBOBAHMIO U TPYJHOCTH C BKJIIOUYCHHEM B
AKTUBHYIO JIeATEeIbHOCT. [loaBsiomnee Yuciio OOJIbHBIX B Ce-
pearHe JTHS UCTIBITHIBAIIM OOIIYI0 C1a00CTh, COHINBOCTD, CHU-
JKEHUE BHUMaHUsI, OTMEUaJId PacCesHHOCTb, IOTEPIO0 UHTEpeca
K IOJJICPKAHUIO aKTUBHOM JeTEIbHOCTH, 3aTOPMOKCHHOCTb.

B cpaBHeHun ¢ rpynmnoid 3M0poBBIX (IpyImIia KOHTPOJIS) Y
6onbHbIX PC Kkak B rpynne PT, tak u B rpynme [1T BbsiBieHs!

JIOCTOBEPHBIC N3MEHEHUsI [I0Ka3aTeseil HOYHOIo CHa.

OO01mmue u3MeHeHus, XxapakTepHsle it Tpynnsl PT v rpynms
IIT B cpaBHEHUH C KOHTPOJIEM:

- YBEIIMYCHHE [IPOJOJDKUTEIILHOCTH Y IIPOLIEHTHOM Ipe/iCTaB-
JICHHOCTH HOYHOTO OOJPCTBOBAHHUS B OOLIEH CTPYKType CHa 3a
CUET YBEJIMYCHUS JJIMTEIBHOCTH CErMEHTOB (AIHM300B) O0ap-
CTBOBaHMSI;

- YMEHBLICHHE JUIUTEIBHOCTH U IPOLIEHTHOHN NpeacTaBiIeH-
HOCTH JienbTa-CHA. B o0enx rpymnmax cpaBHEHUs AeHIUT
JIeTIbTa-CHA CBSI3aH C YMEHBIICHUEM JUINTEIBHOCTH U ITPOLICHT-
Hol npeacrasieHHocTH cTaguu C3;

- Hapsiay C JIelIbTa-CHOM OTME@UCHBI HEeraTUBHBIC U3MEHEHHS
B OPTraHM3alUy U pean3aiuy (pas3bl OICTPOro CHA, B YACTHOCTH
YMEHBIICHHE TPONODKUTEIBHOCTH U HMPOLEHTHOHW Ipe/iCTaB-
nenHoctu a3z osictporo cHa (PBC) B cTpykType cHa;

- 1pu JeduUIMTe-AeNbTa CHA OTMEYAETCsl JOCTOBEPHOE Y-
JIMHEHUE DIIM30/10B MTOBEPXHOCTHOTO MEUICHHOBOJIHOBOIO CHA
(cramust C2), 3a cyer 4ero oOmas MPOIOIKUTEIBHOCTD (hasbl
ME/JICHHOBOJIHOBOT'O CHa, 10 BCEH BEPOSITHOCTH, HE UMEET JI0-
CTOBEPHBIX Pa3JIMUMi C TPYNIOI KOHTPOJLS;

- HU3KUH nHAEKC dpdexTnBHOCTH cHa y GonbHbIX PC cBsi3an
C YBEJIMYEHHUEM DITU30/10B HOYHOTO OOIPCTBOBAHNS;

- H3MEHEHHUE apXUTEKTOHUKYM CHA M YMEHbIICHHE YHCiIa 3a-
BEPIICHHBIX IIUKIIOB.

Crienmduueckue paznnuus HapyiieHus cHa y 6onpHbIX PC B
CPaBHEHMH CO 3I0POBBIMH NIPEACTABIEHbI B Ta0MIax 1, 2:

-y 60m1pHBIX PT 3HauMMO yBeIMYMBACTCS JIATCHTHBIH IIEPUOJ
(asbl OBICTPOTO CHA, C YeM, BO3MOXKHO, CBSI3aHO U HapyLICHHE
apXUTEKTOHUKH cHa. B rpynme 6onbHbix [1T naTenTHBII Ieprox
OBC 10CTOBEPHO HE YBEIUUUBAETCS, @ HAPYLICHUE apXUTEKTO-
HHUKH CHAa, OYEBHJIHO, CBS3aHO C BBIPAKCHHBIM BO3pacTaHUEM
YHCIIa HE3aBEPIICHHBIX [IUKIIOB CHA;

-y 60nbHBIX PT 3HaYMMO MOBBIMIAETCS] KOJIMYECTBO KPATKO-
BPEMEHHBIX HOYHBIX MPoOyskieHuit (MeHee 3 MUH), Y OOJIbHBIX
IIT 3HAaYMMO TOBBIMIACTCS KOJUYECTBO UIMTEIBHBIX HOYHBIX
npoOyxaeHuit (6onee 3 MUHYT);

-y 60mbHbIX [1T B cpaBHEHHH CO 310POBBIMU 3HAYUMO YMEHb-
IaeTcs 001Iast MPOAOIDKUTEILHOCTS HOYHOTO cHa. B rpymme PT
9TOT ITOKA3aTeJIb HE NMEET JOCTOBEPHOTO Pa3iIHyHsI.

Tabauya 1. JJocmosepnvie paznuuus nokazamenei Houno2o cHa 6 epynne 6onvnelx PC PT u epynne konmponsa

IMoka3aTeju HOYHOTO CHA I'pynna PT n=31 prlmz::{) (;{ TP P<0,05
Jlarentnsiit nepuon ®bC, Mmun 132,8+13,8 77,2+6,2 0,05
JmuTenpHOCTh 00IPCTBOBAHMS, MUH 74,2+7,5 31,2+3,8 0,05
JmarenprocTh C3, MUH 47,6+4,4 74,2+7.8 0,05
JmurensHocth ®BC, MuH 73,0+6,0 102,0+8,1 0,05
JIIMTeIbHOCTD JIeNbTa-CHa, MUH 106,7+6,1 156,7+14,1 0,04
TIpencrasinenHocTh 60ApCcTBOBaHUS, % 17,3+£2,3 7,2+1,1 0,05
IIpencrasnennocts C3, % 11,1£1,1 16,5+3,6 0,05
[pencrasrennocts OBC, % 16,4+1,2 23,1+0,3 0,04
[IpencraBnenHocTs AenabTa-cHA, % 24,5+1,4 35,0+3,0 0,03
CpenHsist JNIUTENbHOCTh CETMEHTOB OOJPCTBOBAHUSA, MUH 5,6+0,8 1,6+0,1 0,01
CpenHsist JTUTETBHOCTh cerMeHToB C2, MUH 6,2+0,4 3,840,3 0,05
KonmuecTBo npoOyxaeHuii < 3 MuH 10,8+1,4 18,7+3,2 0,05
Wnnexc s¢dextuBHocTH CHA, Yo 76,8+2,5 89,6+2,0 0,05
Yucno 3aBepuICHHBIX [IUKIIOB CHA 3,1+0,2 4,7+0,3 0,03

npumeuanue: * - pasnuuue ¢ epynnou cpagrenus ¢ docmoseprocmoio p<0,05 no kpumepuro Manna-Yummnu
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CpaBHeHHe IOKa3arejeld HOYHOTO CHa B Tpynmax OOJbHBIX
PT u IIT nokasaio, 4ro:
-y 6onbHbIX [1T B cpaBHeHnu ¢ 6onbHbIMU PT 3HaYMMO MOBBIIIA-
€TCsI IPOJIOJDKUTENBHOCTD U TIPEJICTaBICHHOCT OOIPCTBOBAHMS,
-y 60sbHBIX [T yBeTHUHBACTCS KOIMUECTBO KPATKOBPEMEHHBIX
IpOOYIKICHHUIH;
-y Gompubix IIT ymenbmaercs oOmasi IpoJOJKUTEIEHOCTD
HOYHOTO CHa;
-y 6onpHbIX 1T Ha ¢oHE HU3KOU MPOJOIKHUTEILHOCTH CHA
YMEHBIIACTCS JUIUTEIBHOCTh KaK (ha3bl MeUICHHOBOJIHOBOTO
CHa, Tak ¥ (a3bl OBICTPOro CHa;
- HECMOTPS Ha OTCYTCTBUE JOCTOBEPHBIX pa3IM4Uil B CyMMap-
HOM JUTMTEIBHOCTH CTaJUi JENbTa-CHA BBISBICHO, YTO Y 00JIb-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HbIX [IT 3HAUUTEIBHO KOPOYE JUTUTEILHOCTh SMU30/I0B CTAJUU
C4 (Hanbosnee CHHXPOHM3UPOBAHHON CTAMHU) U JUTUTEILHOCTh
SIU30/I0B JIEJIbTa-CHA B LIEJIOM, YTO CBS3aHO C BO3pacTaHUEM
HOYHBIX MNPOOYK/JCHUII W MOBBIIICHUEM (PArMEHTAPHOCTH,
MPEPBIBHOCTH JIeNIbTa-CHA (CTpaZaeT IUIaBHOCTb IIEPEXO0B
cranuil);
-y 6onpHbIX [IT 3HAUMMO HapyIlIacTcs peanu3anus Kak BCei
(ha3bl MEIJICHHOBOJIHOBOTO CHA B IIEJIOM, TaK U, HEIIOCPEICTBCH-
HO, OTJICJILHBIX €€ CTaJMi, B YacTHOCTH cTaguu C2;

- Ha (OHE BBIPAKCHHOTO JC(UIIUTA JeNIbTa-CHA Y OOJBHBIX
IIT ormeuaeTcst BhICOKast MOTPEOHOCTh B 3TOM CHE, O YeM CBHU-
JICTEIbCTBYIOT KOPOTKUE JIATCHTHBIC IMEPUOIBI HACTYIICHUS

cramuii (craauu C3 u C4) nenbra-cHa;

Tabnuya 2. JJocmosepuvie paznudus noxkazameneii Houno2o cHa 6 epynne bonvnvix PC IIT u epynne konmpona

IMoka3aTe/id HOYHOI'O CHA Ipymma T pynna kontposn P<0,05
n=27 n=10
JlnuTensHOCTH O0IPCTBOBAHMS, MUH 102,2+9,9 31,2+3,8 0,03
JlmurensrocTs C3, MUH 40,6+3,8 74,2+7,8 0,05
JlmutensHocTh C4, MUH 58,8+5,8 82,5+3,8 0,05
Jmurensrocts ®BC, MuH 58,2+5,4 102,0+8,1 0,01
JImuTenhbHOCTh NenbTa-CHA, MUH 99,5+7,8 156,7+14,1 0,05
IpencrasieHHOCTH GOMpCcTBOBAHUS, Y0 24,4428 7,2+1,1 0,02
[Ipencrasnennocts C3, % 10,0+1,0 16,5+3,6 0,05
[pencrasnennocts C4, % 14,4+1,5 18,4+0,6 0,05
IIpencrasnennocts ®BC, % 14,2+1,2 23,1+0,3 0,01
[IpencraBneHHOCTH AenbTa-cHA, %o 24.4+19 35,0+3,0 0,05
CpenHss JUIMTETBHOCTh CETMEHTOB 0OJPCTBOBAHHS, MUH 6,8+0,9 1,6+0,1 0,01
Cpensist [UTeNbHOCTh cerMeHToB C2, MUH 5,7£0,4 3,8+0,3 0,05
[IpomomxnuTenbHOCTh CHA, MUH 311,8+12,1 412,2+39.4 0,03
KommaecTBo npobysxaenuit >3 MuH 5,0+£0,5 3,0+0,1 0,05
Wunekc s dextuBHOCTH CHA, % 66,9+2.6 89,6+2,0 0,01
Yucio 3aBepUICHHBIX LIUKIJIOB CHA 3,1+0,2 4,7+0,3 0,02

npumeuanue: * - paznuuue ¢ epynnou cpaghenust ¢ docmoseprocmoio p<0,05 no kpumepuio Manna-Yummuu

Ta6ruya 3. /locmosepnvle paznuuus nokazamenei Houno2o cua 6 epynnax onvrvix PC PT u PC IIT

IToka3aTen HOYHOIO CHA ['pymna PT ['pynma ITT P<0,05
n=31 n=27
Jlarentreiit nepuon C3, Mmux 17,1£1,8 14,1+1,01 0,05
Jlatentnsii nepuon C4, MuH 47,2+10,6 27,8+6,7 0,05
JnutenbHOCTh GOPCTBOBAHMSI, MUH 74,2+7,5 102,2+9,9 0,04
JnurensHocth C2, MUH 158,8+9,8 126,9+7,8 0,02
Jnurensrocts PBC, Mun 73,0+6,04 58,2454 0,04
JmurensrHocte ®MC, MuH 281,9+10,1 244,2249,70 0,01
IIpencraBnenHocTs 60aApCcTBOBaHUS, Y% 17,3£2,3 24,4+2.8 0,04
IIpencrasnennocts C2, % 36,3+2,1 30,9+1,8 0,04
CpenHsist JUIUTENbHOCTh cerMeHToB C4, MUH 12,8+1,7 7,5+0,9 0,05
CpenHsist JNTMTENBHOCTh CETMEHTOB JIeNIbTa-CHA, MUH 16,5+1,9 10,3£1,0 0,05
Cpenusist uuTenbHOCTh cerMeHToB PMC, MuH 25,3422 18,5+1,4 0,05
IIponomxnuTeIbHOCTH CHA, MUH 363,0+13,7 311,8+12,1 0,00
KomnuectBo mpoOyxaenuit <3 MuH 10,8+1,4 18,1+1,6 0,05
Wunekc apdexruBHOCTH CHA, % 76,8+2,5 66,9+2,6 0,00
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-y 6onpubix 1T nHgexkc pPEeKTHBHOCTH CHA MEHBIIIE, YTO
CBSI3aHO C TIOBBILICHHEM OOAPCTBOBAHHS U YMEHBIICHHEM IIPO-
JIOJDKUTEIBHOCTH cHa (Tabmuma 3).

BeiBonbl. Takum 00pa3oM, IPOBEJCHHOE HCCIIEIOBAHUE T10-
3BOJIMJIO C/CNATh CIIC/YIOIINE BBIBOJIBI:

1. Y GONBHBIX ¢ PEMUTHUPYIOIIUM U MPOrPEIUEHTHBIM Teue-
HueM PC BbISIBIICHBI CTPYKTYPHO-(DYHKIIMOHAIBHBIC HAPYICHHS
B3aMMOJICICTBHS IPOLIECCOB OOAPCTBOBAHUS U CHA, ITPOSIBIISIO-
myecs B MPOCTPAHCTBEHHO-BPEMEHHON HECOIIaCOBAaHHOCTH
CTPYKTYpBl CHA, €ro LUKIMYHOCTH, IMPEACTABICHHOCTH (a3
MEJICHHOBOJIHOTO U OBICTPOTO CHA, CTAaJMH MEAJICHHOBOIHOTO
CHa, KOTOPBIE CBUJICTEJILCTBYIOT O HAapyIICHUH MEXaHH3MOB pe-
IyJISIIAK CHA, 00y CIIOBJICHHBIX TUIIOM TeueHus PC.

2. OTmeueHsl HapylieHUs! Y3GpOEKTUBHOCTH CHA BCIICICTBUE
COKpAILlEHUsA ero oouiel NpOAOJKUTENBHOCTH, YBEIMYCHUSA
cpenHel MPOJOJDKUTENFHOCTH OIHM30[0B aKTHBHOTO M I1ac-
CHUBHOTO OOZIPCTBOBAaHMSI BO BpeMsi HOYHOIO CHA, KOTOPBIC OT-
paKaloT aKTHBALMUIO IECHHXPOHM3UPYIOIIUX CHCTEM MO3ra,
Han0oJsee BHIPAKEHHYIO Y OOJIBbHBIX C MPOTPEAUCHTHBIM THIIOM
teueHus PC.

3. Tloka3aHbl OCOOEHHOCTH NEPECTPOHKH apXUTEKTOHUKH
HOYHOTO CHA y OOJIBHBIX C Pa3iIM4YHbIMH THIamu TeueHus PC B
BUJIC HAPYLICHHs LUKIMYHOCTH M CHIDKCHHS YHCIIa 3aBEpIICH-
HBIX LUKJIOB CHA, YTO OOYCIJIOBJICHO JIAOMIBHOCTBIO U UCTOIIA-
€MOCTBIO MEXaHH3MOB PETYISIIUK PUTMUYHOCTH HOYHOTO CHA.

4. VYcraHOBJIEHBI OCOOCHHOCTH HAapYIICHUS MEXaHH3MOB
OpraHu3aluy U MOAACPKKH (a3bl MEUVICHHOBOJIHOIO CHA, KO-
TOpPbIE NPOSIBISIFOTCS B YBEJIIMUCHUH MPOJODKUTEIBHOCTH Cer-
MEHTOB ITOBEPXHOCTHBIX CTaJUii Ha (OHE COKpAILCHUS YHCiIa
U CpeiHeH MPOJODKUTEIILHOCTH CErMEHTOB ITYOOKHUX CTajHi,
nedunuTe fenbra-cHa, IPU OTHOCHTEIBHOM COXPaHEHHU (DYHK-
[IMOHUPOBAHUS] MEXaHU3MOB MHHIMALMN TIIyOOKHX CTaJui CHa
C IPEBAIMPOBAHUEM Y OOJIBHBIX C HPOrPEAUSHTHBIM THIIOM Te-
yenus PC.

5. BbisiBieHbI 0OCOOCHHOCTH HAPYIICHHS] MEXaHU3MOB OpraHH-
3alUK U TTOJUIEPIKKU (ha3bl OBICTPOTO CHA, MPOSIBISIOIINECS B Y-
JIMHEHUH JIATEHTHOTO MePHO/Ia, COKPAILCHUH YUCIIa AMH3010B (a3
OBICTPOrO CHA, CHIYKEHUH TPEACTABICHHOCTH (ha3bl OBICTPOro CHa
B 0011IeH CTPYKType HOYHOIO CHA C HAUOOJIBLICH BBIPAYKEHHOCTHIO
y OOJIBHBIX C TIPOrPEIHEHTHBIM THIIOM TeueHus PC.

[Mony4yeHHble pe3ynbTaThl HEOOXOAUMO YUUTHIBATH TIPH MPO-
THO3UPOBaHUHU THIA TeueHus: PC, a Takke mpu moadoope u mpo-
BEJICHUU JICUCOHO-TTPOPHUIAKTHICCKAX MEPOTPHUATHI 1O KOp-
pexuunu HapyueHuii cHa y 6onbHbix PC.
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SUMMARY

ARCHITECTONICS OF THE NIGHT SLEEP BASED
ON ITS POLYSOMNOGRAPHIC CHARACTERIS-
TICS IN PATIENTS WITH MULTIPLE SCLEROSIS

Voloshina N., Vasylovskiy V., Chernenko M., Sukhorukov V.,
Vovk V.

State Institution “Institute of Neurology, Psychiatry and Nar-
cology of the NAMS of Ukraine”, Kharkiv; V. Karazin Kharkiv
National University, Ukraine

Aim of our study is to establish polysomnographic character-
istics of nocturnal sleep in various forms of multiple sclerosis.

Fifty eight patients with different clinical course of multi-
ple sclerosis (MS) were included into the study. Disturbances
of sleep architectonics were identified: representation of deep
stages of NREM sleep, as well as REM sleep were reduced.
Maintenance and continuity of sleep and its architecture were af-
fected, leading to reduced sleep efficacy. Destabilization of sleep
phases can be explained by activation of desynchronizing brain
systems, leading to poor organization of NREM and REM sleep.
These disorders were especially pronounced in patients with
progressive course of MS. Thus, abovementioned sleep disor-
ders can have prognostic value for predicting clinical course se-
verity in patients with MS. Management of sleep disorders can
improve quality of live in people with MS.
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Keywords: multiple sclerosis, sleep-wake cycle, polysom-
nography, night’s sleep architectonics.

PE3IOME

AHAJIN3 APXUTEKTOHUKM HOYHOI'O CHA Y
BOJIBHBIX PA3HBIMHU THUIIAMHU PACCEAHHOI'O
CKJIEPO3A

Bosomuna H.II., Bacunosckuii B.B., Yepnenko M.E.,
CyxopykoB B.B., Bosk B.W.

'Y «ncmumym nesponoeuu, ncuxuampuu u napkonrocuu Ha-
YUOHANLHOU aKademu MeOUYuHCKUX nayk Yxpaunoly, Xapvros,
Xapvrosckuul HayuoHanvHulil yHugepcumem um. B.H. Kapasu-
na, Ykpauna

Ienp uccieoBaHus - ONpPEIeICHUE KIMHUKO-HEBPOJIOTU-
4EeCKMX 0COOCHHOCTEH CTPYKTYPhl HOYHOTO CHA y OOJBHBIX
paccesHHbIM CKJICPO30M C pa3HbIMU THIAMHU TE€UCHHS.

B crarbe npeacTaBiieHbl pe3yabTaThl KIMHUKO-HEBPOJIOTU-
YeCKOro, MOJMCOMHOTPA()UUCCKOTO MCCICIOBAHUS HOYHOTO
cHa y 58 00nbHBIX paccesHHBIM ckieposzoMm (PC) c pazmmu-
HBIMHM THIAMH TEYCHHUs B (pase PeMUCCHUH M CTAOMIM3ALNH
COCTOSTHHMSI.

VYV OOJBHBIX ¢ PEMUTHPYIOLIMM M MPOTPEAMEHTHBIM Teye-
HueM PC BbIsiBIEHBI (QDYHKI[MOHAJIBHBIC HAPYLICHHs MPOLEC-
cOB OOJPCTBOBAHUS U CHA, MPOSBISIOIINECS B HapyLIICHUH
CTPYKTYPbI MEJUICHHOBOJIHOBOTO M OBICTPOTO CHA M €ro IH-
KJIMYHOCTH, YTO CBUETENILCTBYET O HAPYLIICHHH MEXaHU3MOB
perynsiiun cHa, o0ycioBieHHbIX TUIIOM TeueHus PC. Boisis-
JICHBI OCOOCHHOCTH HAPYIICHHS MEXaHH3MOB OpraHH3aluU
1 mojaepx aHus (Ga3zbl MEJJICHHOBOIHOBOTO CHA, OBICTPOTO
cHa. Hapymenus 3¢ pexTuBHOCTH CHA MPEBAIUPYIOT Y OONIb-
HBIX C IIPOrPEIMEHTHHIM THIIOM TedeHus PC.

TTony4eHHbIe pe3yabTaThl HEOOXOAUMO YUHTHIBATh PH OLICH-
K€ U MPOTHO3MpoBaHuH THIa TedeHus PC, a Taxke mpu mogbdope
U TIPOBEJICHHHU JIEYCOHO-NPOPUIAKTHIECCKUX MEPOIPUATHI 110
KOPPEKINH HapylIeHnid cHa y 6ombpHbIX PC.
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RESEARCH OF PECULIARITIES OF DEVELOPMENT OF TIME PERCEPTION FUNCTION
IN 13-15 YEAR-OLD ATHLETES WITH DIFFERENT BLOOD GROUPS

'Khoroshukha M., 2Bosenko A., 'Tymchyk O., 'Nevedomsjka J., 'Omeri I.

'Boris Grinchenko University of Kyiv; State Institution “South Ukrainian National Pedagogical University
named after K.D. Ushinsky”, Odessa, Ukraine

It is known that achieving high sports results in most sports is
not possible without proper development of coordination abili-
ties. The latter to some extent reflect a human motion pattern
[12]. It is also known that one of the integral components of
coordination abilities is dexterity [15,16,21]. The latter is mani-
fested in the coordination complexity of performing physical
exercises of different nature in accordance with the spatio-tem-
poral and spatio-power parameters of motor action [2].

In opinion of Yu.V. Koryagina and others [4,5,7] chronobi-
ological features of time and space perception are one of the
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leading factors that limit the success of sports activities. Accord-
ing to the above, we find information about the impact of vari-
ous sports on time management for athletes (own perception of
time) as a mental process of reflection in their minds of holistic
images, objects, etc. [3,19,20].

However, despite the fact that there is a relatively large arsenal
of studies by different authors on the impact of different sports on
the development of this function, but, paradoxically, the results
(in most cases) remain contradictory. Thus, in one of the works of
Yu.V. Koryagina [6] we find that athletes of situational sports are
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characterized by a more accurate perception of temporal and spa-
tial parameters compared to representatives of cyclic and acyclic
sports. Whereas in another work [5] the authors conclude that the
smallest error in the value of an individual unit of time in relation
to the astronomical minute is observed in athletes of cyclic sports,
whose activities are not limited by space or time, respectively, the
largest one is in representatives of acyclic sports. Researchers N.I
Moiseeva, N.I. Karaulova, S.V. Panyushkina and others [10] note
that the individual perception of time segments in athletes of mar-
tial arts (boxing, wrestling) is the closest to the actual countdown.
In their opinion, this is due to the fact that the duration of a sports
match (for example, a boxing round) is determined by the athlete
not by a timer (the latter is under a referee’s control), but he relies
on his feelings «internal clock». No less interesting, as we think,
are the materials of research by R. Soloshenko and D. Nedogonova
[14], in which the authors point to the fact of hereditary condition-
ality of the rate of reproduction of time segments of different du-
ration. However, this evidence, in opinion of the authors, requires
additional research.

And finally, in the work of M.F. Khoroshukha [18] are presented
the results of research of peculiarities of changes in the time per-
ception function in young athletes aged 13-16 years of specialized
sports institutions depending on the direction of their training pro-
cess. The general conclusion of this work is to establish the fact
of specificity of influence of trainings of different orientation (on
force, speed and endurance) on the mentioned mental function of
teenagers. In particular, it was found that due to influence of train-
ing loads of speed-power nature there is an improvement in the time
perception function, whereas in contrast some insignificant changes
in the indicators of this feature due to influence of loads on endur-
ance are observed. It is known from the materials of research by
G. Korobeynikov and other scientists [3] that the time perception
function may change due to influence of improving specific sports
activities and it depends on the nature of specialization in a greater
degree than on gender differences. Nevertheless, the ignorance of
human sexual dimorphism in the analysis of chronobiological fea-
tures of time perception is a scientific error of researchers. So, in the
works of Yu.V. Koryagina and others [5,8] we find the following:
the system of perception of time periods in girls who do not play
sports is more accurate than in boys who are not athletes. Whereas
an opposite picture is observed in athletes, namely, the smallest er-
ror in the value of an individual unit of time in relation to the astro-
nomical minute is registered in boys compared to gitls.

In these recent times, special attention should be paid to the re-
search of scientists that is devoted to the current problem of influ-
ence of serological markers of blood groups on the development of
certain motor [26, 27, 28] and mental [13,22-24] skills of people
of different ages and occupations. The result of such research is to
establish the fact of existence of associative relations between blood
groups according to the ABO system and the development of basic
mental properties in individuals tested, mainly of male sex.

In our previous work [25] the results of influence of serologi-
cal markers of blood groups on the development of the attention
function in adolescent girls specializing in sports of different
training orientation are presented. As for the problem of influ-
ence of serological markers of blood groups on the development
of the time perception function in girls-athletes engaged in vari-
ous sports, it remains unexplored.

Material and methods. The study involved girls-athletes
aged 13-15 years (n= 178) from Brovary Higher School of Phys-
ical Culture (experimental group), who according to the clas-
sification of sports by A.G. Dembo [1] were divided into two
groups: group A (n = 96) - speed and power sports (freestyle

© GMN

wrestling, athletics: sprinting, hurdles, jumping, shot put and
discus); group B (n = 82) - endurance sports (skiing, swimming:
200, 400 and 1500 m, athletics: running at 800, 1500, 3000 and
5000 m, speed walking). The control group of participants of
study was divided into two subgroups: subgroup 1 - pupils aged
13-15 years from secondary school Ne 3 of Brovary City (Kyiv re-
gion), who did not play sports (n=117); subgroup 2 - students of
1-3 courses, aged 17-20 years (n=115), from M.P. Dragomanov
National Pedagogical University (n=61) and Borys Hrinchenko
University of Kyiv City (n=54), who did not play sports too.

The research of the time perception function was carried out by
method of V.L. Maryshuk et al. [9]. Its essence is expressed in
the following: the experimenter beating with pencil on a table
starts the countdown, and at the next beat completes a certain (in
seconds) time interval; a person tested, in turn, must reproduce
the time interval set by the experimenter also by beating with
pencil on a table surface, with the help of which the beginning
and end of a time interval was determined. The range of time
intervals was from 6 to 12s. Each individual was offered to per-
form the above test consisting of 10 items. The prototype of the
above-mentioned method is the method of D. Zakay, R.A. Block
[29], which involves determining the error in perception of a
period of time by registering the so-called coefficient of subjec-
tive estimation of duration, as the ratio of subjective estimation
of duration of time to the factual one.

T=100- w
1
where, T — accuracy of time interval, %;
C,—amount of time intervals determined by the experimenter.

[Note. For all individuals tested, this indicator was the
same and amounted to 89s, and the components of this
amount (time intervals) were set in the following sequence:
8§—11-6—10—-7—-12—6—9-9—11 c];

C,—amount of errors concerning the individual tested, s.

Taking into account a possible dependence of the results of
this kind of study on the emotional state of man [11], testing
was conducted in an isolated room in the morning (from 9 to 12
hours, not earlier than 2 hours after a meal). One or two days
before testing, the participants of study were asked to reduce the
volume and intensity of physical activity by 50%, not to use ton-
ics and sedatives, and on the day of testing - strong tea or coffee.

The blood group data were taken from the medical records of
the participants of study. Individuals who did not have data on
their blood type were not allowed to be tested.

In the course of testing, the significance of the difference
between individuals with different blood groups of the ABO
system, who represented the experimental (young athletes) and
control (pupils and students) groups was determined using the
parametric Student’s t-test.

The purpose of the article is to investigate the influence of
serological markers of blood groups on the development of the
time perception function in adolescent athletes, taking into ac-
count sexual dimorphism.

Theoretical analysis and generalization of scientific and me-
thodical literature, pedagogical observation, testing, methods of
statistics.

Results and discussion. The data of the associative relation
of blood groups with the properties of the time perception func-
tion in adolescent girls-athletes without taking into account the
specifics of their sports are set forth in table 1. As can be seen
from the data in this table, changes in these indices (amount of
errors, accuracy of time perception) in young athletes with dif-
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ferent blood groups did not have statistically significant differ-
ences (P>0,05), but there is a tendency to reduce these indices
in girls with B (IIT) blood group compared to persons having 0
(D), A (II) and AB(IV) blood groups. Thus, the average values of
the amount of errors in persons with B (III) blood group were
4,2+0,33 s, while in their age mates with 0 (I) blood group, they
were equal to 4,8+0,35 s, and in individuals with A (IT) and AB
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(IV) groups, respectively, - 4,7+0,40 and 4,8+0,39 s. As expected,
there were no significant changes in the accuracy of time perception
(P>0,05 in all cases) in athletes of different blood groups.

The following two tables (Tables 2 and 3) contain the data
of comparative analysis of time perception function in girls-
athletes specializing in sports of different training orientation:
group A - speed and power sports, group B - endurance sports.

Table 1. Indices of time perception function in young athletes aged 13-15 years (without taking
into account the specifics of sports) with different blood groups, Xtm, (n=178)

Time perception
Ne Blood group n
Amount of errors, s Accuracy of time perception, %

1 o) 60 4,8+0,35 94,6+0,39
2 A(D) 55 4,7+0,40 94,7+0,45
3 B(III) 36 4,2+0,33 95,3+0,29
4 AB(V) 27 4,8+0,39 94,6+0,35

P1-P2 >0,05 >0,05

P1-P3 >0,05 >0,05

P1-P4 >0,05 >0,05

Significance P2-P3 >0,05 >0,05

of difference P2_p4 ~0.05 ~0.05

P3-P4 >0,05 >0,05

Table 2. Indices of time perception function in young girls-athletes aged 13-15 years who predominately develop the speed
and power properties (group A), with different blood groups, X+m, (n=96)

Time perception
Ne Blood group n
Amount of errors, s Accuracy of time perception, %

1 o) 32 4,14£0,38 95,440,42
2 A(ID) 30 4,2+0,43 95,2+0,48
3 B(III) 19 3,8+0,34 96,0+0,38
4 AB(IV) 15 4,24+0,39 95,2+0,43

P1-P2 >0,05 >0,05

P1-P3 >0,05 >0,05

P1-P4 >0,05 >0,05

Significance of difference P2-P3 >0,05 >0,05

P2-P4 >0,05 >0,05

P3-P4 >0,05 >0,05

Table 3. Indices of time perception function in young girls-athletes aged 13-15 years, who predominantly develop the quality
of endurance (group B), with different blood groups, X+m, (n=82)

N Blood group N Time perception
Amount of errors, s Accuracy of time perception, %
1 o) 28 5,5+0,43 93,8+0,48
2 A(IT) 25 5,2+0,47 94,2+0,53
3 B(II) 17 4,7+0,40 94,6+0,44
4 AB(IV) 12 5,3+0,45 94,1+0,49
P1-P2 >0,05 >0,05
P1-P3 >0,05 >0,05
P1-P4 >0,05 >0,05
Significance of difference P2-P3 0,05 0,05
P2-P4 >0,05 >0,05
P3-P4 >0,05 >0,05
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From the actual material of the above tables it is also clear that
there is no statistically significant difference between the above in-
dicators of the time perception function in young athletes, some of
whom mainly develop speed and power qualities, and others - the
quality of endurance. However, as in the first case (Table 1), among
young girls-athletes of group A (table 2) and their age mates — girls-
athletes of group B (Table 3), who have B (III) blood group, there
is a tendency to reduce the indicator of amount of errors in time
segments. So, the average values of this indicator among the rep-
resentatives of group A is 3,8+0,34s, and, respectively, group B —
4,740,40 s. In view of the foregoing, as we think, it reasonable to
assume that young athletes with B (IIT) blood group have the best
associative relation with the time perception function.

The factual material of investigation of the time perception
function in pupils aged 13-15 years, who do not go in for sports,
is set forth in table 4. It is evident from the data of this table that
the individuals with B (III) blood group have made less errors
compared to other persons.

Thus, the analysis of changes in the average values of the indica-
tor of the amount of errors points to a statistically significant im-
provement thereof in pupils with B (II) blood group compared with
individuals having 0 (I) and AB (IV) blood groups (P <0,05 in both
cases). Notwithstanding that the significant difference in the values
of this indicator among girls having B (IIT) and A (II) blood groups
has not been found, however, there is a tendency to improve it in
persons with B (III) blood group, namely: in individuals of B (III)
blood group, this figure is 4,7+0,38s, and in persons of A (II) group,

respectively, - 5,8+0,40 s (t=2,02; P>0,05). As expected, there are
the similar changes in the amount of errors in time perception in
girls with different blood groups, and the character of changes in
the indicator of accuracy of time perception is also noted. This fig-
ure remains significantly higher in people with B (III) blood group.
No significant differences (P>0,05) were found in the values of the
above indicators between persons with 0 (I), A (II) and AB (IV)
blood groups.

From our previous research [22-24] it is known that the basic
mental functions of a person improve over the years. Therefore,
in our case, we can assume that the time perception function is
more expressively manifested in late adolescence than in early
adolescence. And therefore the materials of psychological re-
search of students aged 17-20 years of higher education institu-
tions are specified in table 5.

As can be seen from the data in this table, students with B
(IIT) blood group in terms of the amount of errors and accuracy
of time perception have significantly better values of the time
perception function compared to their age mates who had 0 (1),
A (IT) and AB (IV) blood groups (P <0,05 in all cases). No statis-
tically significant difference was found in all indicators of time
perception function between persons with 0 (I), A (II) and AB
(IV) blood groups (P>0,05). Therefore, individuals with blood
type B (III) can be considered to have the best associative rela-
tions with the time perception function. It is probably impos-
sible to determine the worst associative relation among other
individuals in this group.

Table 4. Indices of time perception function in pupils aged 13—15 years, who do not go in for sports,
with different blood groups, Xtm, (n=117)

Blood Time perception
e groups " Amount of errors, s Accuracy of time perception, %

1 Oo(I) 31 6,2+0,41 93,1+0,44
2 A(IT) 34 5,8+0,40 93,5+0,45
3 B(III) 29 4,7+0,38 94,7+0,40
4 AB(IV) 23 5,9+0,38 93,4+0,44

P1-P2 >0,05 >0,05

P1-P3 <0,05 <0,05

o P1-P4 >0,05 >0,05

f;%?;iﬁizz P2-P3 0,05 0,05

P2-P4 >0,05 >0,05

P3-P4 <0,05 <0,05

Table 5. Indices of time perception function in students aged 17-20 years,
who do not go in for sports, with different blood groups, Xtm, (n=115)

Blood Time perception
N groups " Amount of errors, s Accuracy of time perception, %
1 o) 37 5,7+0,38 93,4+0,42
2 A(IT) 34 5,8+0,35 93,5+0,39
3 B(III) 24 4,5+0,36 94,9+0,40
4 AB(IV) 20 5,8+0,39 93,5+0,45
P1-P2 >0,05 >0,05
P1-P3 <0,05 <0,05
P1-P4 >0,05 >0,05
Significance P2-P3 <0,05 <0,05
of difference P2_P4 >0,05 >0,05
P3-P4 <0,05 <0,05
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Table 6. Comparative analysis of average values of development of time perception in young athletes (girls and boys)
of specialized sports institutions (without taking into account specifics of sports) with different blood groups, X+m, (n=317)

Blood groups
Indices of memory function Statistical
y values o(n) A(I) B(III) AB(IV)
Girls (1)
n=60 n=55 n=36 n=27
Amount of errors, s X+m
4,8+0,35 4,7+0,40 4,240,33 4,8+0,39
Accuracy of time perception, % X+m 94,6+0,39 94,7+0,45 95,3+0,29 94,6+0,35
Boys (2) [23]
n=46 n=43 n=28 n=22
Amount of errors, s X+m
4,6+0,26 4,3+0,23 3,9+0,27 4,240,34
Accuracy of time perception, % X+m 94,8+0,29 95,1+0,26 95,6+0,30 95,3+0,38
Amount of errors, s P1-P2 >0,05 >0,05 >0,05 >0,05
Accuracy of time perception, % P1-P2 >0,05 >0,05 >0,05 >0,05

Table 7. Comparative analyses of average values of development of time perception in girls and boys
of general educational institutions, who do not go in for sports, with different blood groups, Xtm, (n=223)

Indices Statistical Blood groups
of memory
function values o(I) A(ID) B(IID) AB(IV)
Girls (1)
n=31 n=34 n=29 n=23
Amount of errors, s X+m
6,2+0,41 5,8+0,40 4,7+0,38 5,9+0,38
Accuracy of time perception, % X+m 93,14+0,44 93,5+0,45 94,7+0,40 93,4+0,44
Boys (2) [23]
n=28 n=30 n=26 n=22
Amount of errors, s X+m
5,4+0,32 5,2+0,26 4,24+0,39 5,2+0,30
Accuracy of time perception, % X+m 94,1+0,35 94,5+0,29 95,6+0,42 94,5+0,33
Amount of errors, s P1-P2 >0,05 >0,05 >0,05 >0,05
Accuracy of time perception, % P1-P2 >0,05 >0,05 >0,05 >0,05

Table 8. Comparative analysis of average values of development of time perception in students (girls and boys)
of higher educational institutions, who do not go in for sports, with different blood groups, Xtm, (n=265)

Indices Statistical Blood groups
of memory function values on | A(IT) | B(III) AB(IV)
Girls (1)
A ; n=37 n=34 n=24 n=20
+
mount of errors, s X+m 5.7+0,38 5,840,35 4,5+0,36 5,8+0,39
Accuracy of time perception, % X+m 93,4+0,42 93,5+0,39 94,9+0,40 93,5+0,45
Boys (2) [23]
A c < n=40 n=49 n=35 n=26
+
mount of errors, $ o 5,6+0,44 5,740,35 3,140,30 5,740,41
3 3 0,
Accuracy of time perception, % X+m 93,7+0,49 93,6+0,39 96,5:0,34 9362047
Amount of errors, s P1-P2 >0,05 >0,05 <0,01 >0,05
Accuracy of time perception, % 1-P2 >0,05 >0,05 <0,01 >0,05
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Comparative analysis of gender features of development of
time perception function in three groups of study participants
(young athletes, pupils and students) having different blood
groups according to the ABO system is presented in tables 6,
7 and 8.

From the data of these tables we find the following: the sig-
nificant differences in average values of time perception func-
tion (P>0,05) (Table 6) among the adolescent athletes (girls and
boys) have not been established; the statistically significant dif-
ferences in the nature of changes in the amount of errors and
the accuracy of time perception in girls and boys of second-
ary schools with different blood groups who do not play sports
(Table 7) have not been found too; the difference in the values
of the above-mentioned indicators of the time perception func-
tion among the students (girls and boys) who have B (III) blood
group was significant (P<0,01) and it indicates that boys have a
more accurate perception of time intervals than in girls with the
same blood group, while no significant differences between stu-
dents of both sexes with 0 (I), A (II) and AB (IV) blood groups
were found (P>0,05 in all cases).

Studying the nature of changes in the time perception func-
tion (amount of errors, accuracy of time perception) in young
athletes aged 13-15 years with different blood groups, we con-
clude that despite the fact that all indicators of this function did
not find significant differences between individuals of 0 (I), A
(II), B (IIT) and AB (IV) blood groups (P>0,05), however, there
is a tendency to reduce the amount of errors in the perception of
time periods in girls-athletes of different sports who have B (III)
blood group, compared with other individuals. The above leads
us to believe that the athletes with B (IIT) blood group have the
best associative relation with the properties of time perception.
The fact that no significant differences in the indicators of the
mentioned mental function (P>0,05) have been found among the
girls with different orientation of training process (according to
the classification of sports by A.G. Dembo) is an indisputable
evidence of the specific impact of training loads of different ori-
entation on the body functions of young athletes [17].

Evidence that all such people with B (III) blood group have
the best associative relation with the properties of time percep-
tion are the data of research of pupils aged 13-15 years and stu-
dents 17-20 years who do not go in for sports (control groups).
According to the results of research, the best values of time per-
ception function (in most cases) are registered in girls with B
(IIT) blood group compared to their age mates who have other
blood groups (P<0,05 in all cases). It should be added to the
above that that the properties of time perception are more ex-
pressively manifested in students in late adolescence than in pu-
pils in early adolescence.

Finally, a comparative analysis of gender peculiarities of de-
velopment of time perception function in persons tested, who
have different blood groups, shows that sexual dimorphism in
most cases (for example, in the case of study of school youth)
does not make significant adjustments to the specifics of chang-
es in this function, while the study of student youth, on the
contrary, makes significant adjustments thereto. One of such
adjustments is a statistically significant (at P<0,01) decrease in
the amount of made errors in male students compared to female
students. The latter gives good reason to believe that men with B
(IIT) blood group yet still have the best associative relation with
the properties of time perception, while the worst associative
relation remains not cleared up.

Theoretical and practical relevance of the work. Theoreti-
cal basis of many years research are the provisions and conclu-

© GMN

sions of a number of authors (M.N. Fox, M. Khoroshukha et
al., V. Lyshevska, S. Shepoval, L. Serhiynko, E. Strikalenko
et al.) concerning the possibility to use serological markers of
ABO blood system in the genetic prediction of development of
separate somatic diseases, motor and mental skills of people of
different ages, genders and occupations. The practical relevance
of the work consists in the possibility to use psychophysiologi-
cal selection of young athletes for going in for those sports, for
which the time perception function plays an important role in the
growth of sports mastery.

Conclusions. The use of serological markers of blood groups
according to the ABO system, in our opinion, is possible in the
genetic prediction of the development of time perception in
young adolescent athletes (boys and girls), their age mates - pu-
pils who do not go in for sports and students (boys and girls).
In general, based on the results of many years research, we con-
clude that genetic markers of blood groups are more informative
in predicting the development of time perception in boys with B
(IIT) blood group than in girls with the same blood group. The
worst associative relation remains not cleared up.
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SUMMARY

RESEARCH OF PECULIARITIES OF DEVELOP-
MENT OF TIME PERCEPTION FUNCTION IN 13-15
YEAR-OLD ATHLETES WITH DIFFERENT BLOOD
GROUPS

"Khoroshukha M., 2Bosenko A., 'Tymchyk O.,
"Nevedomsjka J., 'Omeri 1.

'Boris Grinchenko University of Kyiv, *State Institution “South
Ukrainian National Pedagogical University named after K.D.
Ushinsky”, Odessa, Ukraine

The aim of the work is to investigate the influence of se-
rological markers of blood groups on the development of the
time perception function in adolescent athletes taking into ac-
count sexual dimorphism. The study involved girls (n=178)
and boys (n=139) from a specialized sports institution, who
according to the classification of sports by A.G. Dembo were
divided into two groups: group A - speed and power sports,
group B - endurance sports. The control group consisted of
pupils [girls (n=117), boys (n=106)] aged 13—15 years and
students [girls (n=115), boys (n=150)] aged 17-20 years,
who did not play sports. The research of the time percep-
tion function was carried out according to the method of
V.L. Maryshuk et al., the prototype of which is the method
of D.Zakay, R.A. Block. The fact of possible use of blood
groups in genetic prediction of development of time percep-
tion was established. Individuals of male and female sex with
blood group B (III) have been found to have the best associa-
tive relation with the properties of this function, while the
worst relation remains unclear. The properties of time per-
ception are more expressively manifested in students in late
adolescence than in pupils in early adolescence. It was found
that sexual dimorphism does not make significant adjust-
ments in the specifics of changes in the time perception
function, but genetic markers of blood groups are more
informative in predicting the development of the above-
mentioned mental quality in boys with B (I1I) blood group
than in girls with the same blood group.

Keywords: mental functions, perception of time, research,
sexual dimorphism, young athletes, pupils, students.

PE3IOME

OCOBEHHOCTHU PA3BUTUA ®YHKIIUU BOCITPUSI-
TSI BPEMEHHU Y CIHIOPTCMEHOB 13-15 JIET C PA3-
HBIMU I'PYIIIIAMMU KPOBH

"Xopomryxa M.®@., ’Bocerko A.W., 'Tumunk O.B.,
"HeBenomckas E.A., 'Omepu W1

'Kuesckuii ynusepcumem um. bopuca [punuenko; *FOxchno-
VKPAUHCKUU HAYUOHANbHBIL Ne0a202U4ecKull yHusepcumen um.
K.JI. Yuunckoeo, Odecca, Ykpauna

Ilens ucciaenoOBaHus - ONPEICIUTh BIMSHUE CEPOJOTHYe-
CKHMX MapKepoB TPYII KPOBH Ha pa3BUTHE (DYHKIMH BOCIIPH-
ATHS BPEMEHH IOHBIX CIOPTCMEHOB IOJPOCTKOBOIO BO3pacTa
C YYeTOM II0JI0BOTO JMMOpdu3Ma. B ucciaenoBaHun NPUHSINA
ydactue neBymku (n=178) u ronomu (n=139) 13-15 ner cneun-
QITM3UPOBAHHOTO CIIOPTHBHOTO 3aBEJICHMS, KOTOPBIE, COIIACHO
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kiaaccudukaun BuaoB cropta A.l. Jlembo, pasaencHbl Ha 1B
IPYHIIBL: IpyIHna A — CKOPOCTHO-CHJIOBBIE BHJIBI CIIOPTA, IPYII-
mab — BU/bI CIIOpTa Ha BBIHOCJIUBOCTD. KOHTpOHbHy}O rpyn-
Iy COCTaBWJIM yYEHUKH: NeBywmKU (n=117), ronomu (n=106)
13-15 net u crynentsl: aeBymku (n=115), ronomu (n=150)
17-20 net, KOTOpbIE HE 3aHUMANNCh criopToM. McciaenoBanue
(GYHKLIUM BOCIPHUITHS BPEMEHH MPOBOJUIIOCH MO0 METOAMKE
B.JI. Mapuiyka u coaBT. YcTaHOBJIeH (DakT BO3MOXKHOTO HC-
[IOJB30BaHMs TPYIIl KPOBU B I'€HETUYECKOM IPOTrHO3UPOBA-
HUUW Pa3BUTHA BOCHPHUATUA BPEMEHU. BbIﬂBHCHO, 4TO JIMna
MY’KCKOTO ¥ keHckoro mojia ¢ B(IIl) rpynnoit xpoBu ume-

I0T JIy4lllMe acCOLMAaTHBHBIC CBSI3U CO CBOICTBaAMM JaHHOU
(yHKIHH, TOTJAa KaK Xy/IIas CBsI3b IMPOAOIDKAET 0CTaBaThCs
HEeBBISICHEHHOH. CBOHCTBA BOCHPUATHS BpeMEHHU Oojiee BbI-
PaXEHHO MPOSBISAIOTCSA Yy CTYACHTOK IOHOLIECKOI'O BO3pac-
Ta, Y€M y YUYCHHUI-TIOAPOCTKOB. YCTAHOBJIEHO, YTO IIOJOBOMH
IUMOP(H3M He BHOCHUT CYLIECTBEHHBIX U3MECHEHHI B CIICLH-
¢uky mokasateneil QyHKIHHM BOCIPUSTHS BPEMEHH, OJHAKO
reHeTHYEeCKUEe MapKepbl IPyI KpoBU Oojiee MHYOPMATUBHBI
B IPOTHO3UPOBAHUU PA3BUTHS JaHHOI'O ICUXUYECKOI0 Kaye-
ctBa y toHoweil ¢ B(III) rpynmoii kpoBu, 4eM y AeBYyILIEK C
TaKoM e Ipynnoi KpoBu.
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BIOCHEMICAL ASPECTS OF SYMPTOMATIC TREATMENT
IN PATIENTS WITH COVID-19 (REVIEW)

"Burjanadze G., *Kuridze N., 'Goloshvili D., '"Merkviladze N., 'Papava M.

Thilisi State Medical University; *Ivane Javakhishvili Thilisi State University, Georgia

The most urgent problem of the 21st century, which put in
crisis not only the health of the population, also the social and
economic situation of all countries, is the SARS-CoV-2 virus.
SARS-CoV-2 became the newly discovered virus. The first out-
break was identified in China, in Wuhan and it already spread
to almost all countries of the world and the number of infected
reached nearly several million.

It should be noted, that the transmission of the virus is very
quick through airborne droplets. There are data of a long-time
vital capacity of the virus on different surfaces, however cultiva-
tion time from the same surfaces should be much less, otherwise
the outspread of the virus would be wider.
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SARS-CoV-2 fastens to the angiotensin-converting enzyme
2 (ACE2) receptor, located on the host cell membrane by S
protein, which has a receptor-binding domain (RBD). As a re-
sult, the virus crosses the cell membrane and enters the cytosol,
where the favorable conditions are created for its multiplication
and prevalence of the infection. SARS-CoV-2 has a high ACE2
receptor-binding affinity. ACE2 is synthesized in the kidneys,
intestinal and vascular epithelial cells, as well as in heart and
brain. It is noteworthy that, ACE2 is abundantly synthesized in
the type II alveoli. Consequently, if the virus enters the respira-
tory tract, a person can be easily infected. Such distribution of
ACE?2 in the body is the cause of various clinical manifestations
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in patients with COVID-19, including acute respiratory distress
syndrome, diarrhea, dysgeusia, anosmia, etc. Transmembrane
serine protease 2 (TMPRSS2) participates in the entry into the
cells along with SARS-CoV-2 which is followed by the break-
down of ACE2 and reduction of its amount. ACE2 protects lung
from injury, while angiotensin-converting enzyme (ACE), an-
giotensin II (Ang II), and angiotensin receptor (AT1R) contrib-
ute to lung tissue damage [1, 11].

Recent studies have shown, that ACE2 reduction in mice
also worsened the cardiac contractile function. Thus, a large
amount of ACE2 improves the result, however, it increases the
scale of the infection [16]. Angiotensin 1,7 produced by this
membrane enzyme ACE2, has antioxidant, anti-inflammatory,
cardioprotective properties, increases endothelial and neuronal
NO-synthase activity, generates NO, has an antiarrhythmic ef-
fect, and promotes the production of prostacyclin. The fact, that
the mortality rate in children and women is low, while high in
men and the elderly should be related to the amount of ACE2.
The amount of this enzyme is high in children and young people
and decreases with age. In young women, ACE2 levels are high
because estrogens increase its expression. We suppose, that the
severity of the disease is determined not by the number of ACE2
before infection, but by its critical decrease due to the entry of
the virus into the cell.

As for Transmembrane serine protease 2 (TMPRSS2), which
helps SARS-CoV-2 to enter the cell, an increase in the expres-
sion of a gene encoding this protein occurs by androgen hor-
mones, in case of prostate cancer, the exact function of the pro-
tein is unknown. This may explain the fact, that cancer patients
are at high risk [26].

As the amount of TMPRSS?2 is increased under the influence
of androgens, supposedly its expression will be low in women
because a reduction of ACE2 is related to the bad outcome, TM-
PRSS2 supports the connection of virus with ACE2 and its re-
duction. Increasing the expression of TMPRSS2 should lead to a
severe form of the disease. The reason for the high mortality rate
in men can be caused by the growth of this protein by androgen
hormones.

Thus, Camostatmesylate, an inhibitor of serine protease 2
(TMPRSS2) can block entry of the virus in a cell and main-
tain the amount of ACE2, the research is ongoing in this regard
[25]. This medicine is used in Japan to treat pancreatitis. It is
also interesting, that heparin inhibits serine proteases, it is not
known whether it has a specific effect on TMPRSS2, but the
use of heparin, when the risk of thrombosis is increased during
COVID-19, may have a double benefit.

According to the recently published study, in patients with
failure, a relatively high number of ACE2 were detected in men
(the average age of 69) compared with women (the average age
of 75). The authors of the study explain the high mortality rate
during SARS-CoV-2 infection by this fact. However, the study
was not performed in patients infected with SARS-CoV-2, so the
increased mortality rate associated with the increased number of
ACE2 is incorrect [2, 20]. A decrease in the number of ACE2
in COVID-19 patients will also lead to a decrease in produced
angiotensin 1,7, which increases the permeability of the alve-
olar-capillaries and worsens gas exchange. Due to a decrease
in angiotensin 1,7 vasoconstriction will be increased, caused
by the action of Ang II on AT1-receptor, vascular permeability,
and pulmonary edema. Vasoconstriction in turn will disrupt gas
exchange, which will lead to decrease PH of blood. All these
worsen the condition, facilitates the release of iron from the
transferrin and develop bacterial infections [12].
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Angiotensin 1,7 stimulates prostaglandin synthesis, has an
antioxidant and anti-inflammatory effect, stimulates endothelial
eNO and neuronal nNO synthesis, which eventually produces
NO, has an antiarrhythmic effect and promotes the synthesis of
prostacyclin. The latter should be the cause of the microvascular
thrombosis.

ACE2 produces angiotensin 1,7 from both angiotensin II and
angiotensin I. Neprilysin and TOP (Thimet oligopeptidase) both
are involved in the synthesis of angiotensin I from angiotensin
1,7. Because angiotensin 1,7 deficiency is one of the causes of
the severity of the disease, it should be discontinued from the
treatment regimen (Fig.).

Drop in blood pressure
Drop in fluid volume

wr \i\ljiﬂmp
1 Y | Angiotensini3-7 |
— | ‘N F1 \\_
o i (N
= 00D

&
00

Fig. Renin-Angiotensin System

O e
ATZ Receplor

Angiotensin 1,7 produced by ACE 2, activates NO-synthase
and stimulates NO secretion. Consequently, it is like that, NO
will no longer be released during ACE2 deficiency caused by
the virus. We suppose that decrease of NO should play an im-
portant role in the pathogenesis of COVID-19. Decreased NO
levels lead to the development of endothelial dysfunction [5].
Hypercholesterolemia, hyperhomocysteinemia, hyperglycemia,
hypertension, smoking, and age, characterized by endothelial
dysfunction, worsen the COVID-19 infection.

There are 3 forms of NO-synthase: neuronal, endothelial,
and inducible. Angiotensin 1,7 activates only endothelial and
neuronal forms. Factors causing endothelial dysfunction are
diverse and include a reduction of vasodilators, an increase of
vasoconstrictors, excessive production of oxygen reactive spe-
cies, activation of an inflammatory immune response, imbalance
between coagulation and fibrinolysis [9].

Endothelin 1 (ET 1) is a peptide with strong vasoconstrictive
properties derived from endothelium consisting of 21 amino ac-
ids. 0.05 fmol/ml is considered normal. Determination of ET1
would be important to confirm an endothelial dysfunction and
its association with severity of disease in patients with SARS-
CoV-2[29].

NO has a diverse role in physiological and pathological pro-
cesses, in the development of inflammatory reactions and im-
mune response. NO reduces the activity of nuclear

factor-kappa B (Nf-kB), has antithrombotic and antioxidant
effects. It enhances the expression of superoxide dismutase,
which converts superoxide to hydrogen peroxide and protects
tissues from damaging effects of superoxide.

Substances that enhance eNOs signaling pathway and im-
prove endothelial dysfunction can also affect the course and out-
come of COVID-19, especially when pathogenetic treatment is
not yet known.
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These substances are:

1. Estrogen - that’s why the disease in women is less lethal. Ge-
nistein is a phytoestrogen derived from soybeans, which has an
antioxidant effect. Genistein reduces endothelial dysfunction
in patients with hypertension and hyperhomocysteinemia. The
protective effect is caused by an increase of eNO activity, it’s
expression and decrease of production of cytokines and ROS.
Genistein also increases the number of endothelial-dependent
vasodilators in the postmenopausal period in women and reduc-
es the number of ET1. We can assume that other phytoestrogens
will also have a positive effect on the course of the disease. Soy-
bean, which is rich with L-arginine, not only enhances eNOs ex-
pression but also inhibits NF-kB activity and prevents cytokine
storms, thus phytoestrogens should have a positive effect on the
course and outcome of the disease [7,20].

2. ACE-inhibitors - these medications are widely used to treat
high blood pressure. It is established, that ACE inhibitors can
improve endothelial function in patients with heart failure and
coronary diseases. This effect is associated with a decrease of
angiotensin 2, as well as an increase in the amount of brady-
kinin. Also, ACE inhibitors increase expression of eNO, which
is caused by the effect of bradykinin on B2 receptors. It should
be noted, that quinapril can act directly on the eNOs signaling
pathway [22,23,28].

3. Bradykinin - is synthesized by the vascular wall, which acts
on type Bl and B2 receptors. Activation of B2 by bradykinin
enhances eNOs and prostacyclin, protects endothelial cells from
the harmful impact of ROS (Reactive Oxygen Species). ACE
inhibitors increase the amount of bradykinin that improves en-
dothelial dysfunction [3,17,27].

4. Beta blockers - especially cardioselective beta blockers have
a protective effect on the endothelium. For example, nebivolol
improves the effect of endothelium-dependent vasodilators in
patients with arterial hypertension and in smokers. Non-selec-
tive beta blockers, such as carvedilol also improve the endo-
thelium-dependent response in patients with hypertension, as it
seems this is associated with their antioxidant properties. A com-
bination of carvedilol with ACE inhibitors shows better effect in
patients with arterial hypertension and obese patients [15].

S. Statins - are used to treat hypercholesterolemia, especially
to reduce LDL. They improve the endothelial function because
LDL and OxLDL reduce the amount of eNOs and increase the
level of caveolin-1. Statins also increase the bioavailability of
NO. Statins have anti-inflammatory effects, for example, treat-
ment with atorvastatin reduces the amount of cytokines, TNF
alpha, IL-1, and IL-6. Therefore, it would be advisable to iden-
tify the lipid spectrum in patients with COVID-19 and treat with
statins in case of dyslipidemia [6,10,14,19].

6. Calcium channel blockers - some dihydropyridine calcium
channel blockers, such as Azelnidipine, Nifedipine, and Amlo-
dipine, have been shown to have anti-inflammatory effects by
reducing CRP and IL-6. Nicardipine and Nifedipine protect en-
dothelial cells from damage caused by ROS and reduce gluta-
thione. The combination of amlodipine with renin inhibitors has
improved endothelial dysfunction in patients with hypertension
associated with NO release and anti-inflammatory effects. Com-
bination therapy of Amlodipine and Statins, compared to their
monotherapy causes positive effects on endothelium in patients
with diabetes and hypertension [30].

7. PDE-5 inhibitors - PDE-5 is an enzyme that is localized in
heart, vascular smooth muscle, placenta, platelets, skeletal mus-
cle, liver, pancreas, and lungs. PDE-5 inhibitors increase eNOs
expression and therefore increases NO release, followed by pro-
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longed vasodilator effect. PDE-5 inhibitors improve the func-
tion of the endothelium of coronary and peripheral blood vessels
and inhibit platelet activation. They also improve endothelium-
dependent vasorelaxation in diabetic patients, reduce the con-
centration of ET1, and improve Raynaud syndrome [4, 24].

8. Metformin - because of AMP-dependent protein kinase
causes phosphorylation of serine 1177 and activation of eNOs
in the NOs signaling pathway, metformin helps to enhance NO
synthesis.

9. Vitamin D - it also enhances cellular immunity, in part by
reducing the cytokine storm induced by the innate immune sys-
tem. The innate immune system generates pro-inflammatory and
anti-inflammatory cytokines in response to viral infections, as
observed in COVID-19 patients 1,25(OH)2D3 promotes induc-
tion of the T regulatory cells, thereby inhibiting inflammatory
processes. Serum 25(OH)D concentrations tend to decrease with
age, which can explain case-fatality rates increase with age in
COVID-19 patients. Reasons include less time spent in the sun
and reduced production of vitamin D as a result of lower levels of
7-dehydrocholesterol in the skin. Besides, some pharmaceutical
substances reduce serum 25(OH)D concentration by activating
the pregnane-X receptor. Such drugs include antibiotics, antiepi-
leptics, antineoplastics, anti-inflammatory agents, antihyperten-
sives, antiretrovirals, and endocrine drugs. Pharmaceutical drug
use typically increases with age. Vitamin D supplementation
also enhances the expression of genes related to antioxidation.
The increased glutathione production spares the use of ascorbic
acid (vitamin C), which has antimicrobial activities and has been
proposed to prevent and treat COVID-19 [8].

10. Antioxidant agents - especially vitamin C, E, and N-Ace-
tylcysteine have an antioxidant effect. Vitamin C protects the
endothelium from the superoxide, platelet and neutrophil activa-
tion, as well as inhibits the types of reactive nitrogen produced
by peroxidase. Vitamin C can improve endothelial function in
smokers, in patients with hypercholesterolemia and diabetes.
Vitamin C is notable for helping NO synthesis to maintain the
coenzyme tetrahydrobiopterin in the BH4 state, while folic acid
provides a strong link between BH4 and NO synthesis, which is
a necessary prerequisite for NO synthesis [13]. Vitamin E has a
protective effect on the endothelium in smokers and during hy-
percholesterolemia, although its effects on diabetic patients are
arguable. N-acetycysteine is the first-line drug for acute coughs,
However, experimental studies have shown that it is a power-
ful antioxidant, acting on glutathione products that protect the
cardiovascular system from the damaging effects of TNF-alpha,
that on one’s part led to a reduction of the amount of glutathione
and an increase of ROS production. N-acetylcysteine also inhib-
its the aggregation of platelet-dependent Willebrand factor and
binding of collagen to glycoprotein receptors. Also important
is prostacyclin (PGI2), which is generated by arachidonic acid
from COX in endothelial cells, Activation of IP receptors by
prostacyclin causes vascular relaxation. However, the synthesis
of PGI2 may be inactivated by an increase of cytokines, which
once again indicates a decrease in the severity of prostacyclin in
patients with COVID-19 and inadequacy of nonsteroidal anti-
inflammatory drugs.

As mentioned above, Angiotensin 1,7, produced by ACE 2
stimulates NO production. In addition to its antiarrhythmic and
antioxidant effects, NO blocks NF-kB, which determines the
main immune response during infections. Its improper regula-
tion is associated with the development of tumors, inflamma-
tion and autoimmune diseases, septic shock, viral infections,
and excessive immune responses [18]. SARS-CoV-2 reduces
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the amount of ACE 2, accordingly decreases the synthesis of
angiotensin 1,7 and NO production. In the absence of NO, not
only worsens oxygenation-ventilation and endothelial dysfunc-
tion but also NF-kB is activated and cytokine storm begins. In
such a case it is not allowed to use drugs, that also promote the
development of cytokine storms.

Activation of NF-kB leads to an increase in osteoprotegerin,
which is associated with an increase in cardiovascular mortality.
Its activation may also be related to the development of schizo-
phrenia.

It is known, that ROS-reactive oxygen spices activate NF-
kB (therefore, the positive effect of ozone on the course of the
disease is doubtful), also TNF, IL-1, Cocaine, and isoproterenol
(the use of albuterol inhalers will also help with cytokine storm).
The structural analog of isoproterenol is adrenaline, so it would
be best to use other medications to stabilize hemodynamic sta-
tus if there is an alternative. Some substances interfere with the
activation of NF-kB, such as the protein SIRTUIN 1, which in-
hibits the NF-kB factor because of its deacetylation, however, it
should be noted that SIRTUIN 1 is inhibited under conditions of
hyperglycemia. A high mortality rate could be explained by this
fact also. It should be noted that the substance resveratrol (one of
the components of red wine) causes an increase in the amount of
SIRTUIN 1 protein, which leads to inhibition of NF-kB.

Activation of NF-kB is also caused by hydroxychloroquine
(Plaquenil), that is why the positive effect on the course of the
disease is doubtful [21]. Methylene blue inhibits NF-kB and
also the synthesis of NO, which helps to enhance endothelial
dysfunction. As for metformin, it inhibits NF-kB and stimulates
NO synthesis, which is why it should have a doubly positive
effect in patients with COVID-19, because hydroxychloroquine
predominates in the treatment protocols of COVID-19 in many
countries, patients treated with metformin before being infected
were more likely to be discontinued, because the combination of
metformin and hydroxychloroquine is contraindicated. Accord-
ingly, the positive effect of metformin was out of focus.

The medications listed here can theoretically have a positive
or negative effect on the course of the disease. Therefore, if there
is an alternative, it would be better to use medications that com-
pensate for the changes caused by the decrease in ACE2, the
reduction of NO synthesis and the activation of NF-kB.
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SUMMARY

BIOCHEMICAL ASPECTS OF SYMPTOMATIC TREAT-
MENT IN PATIENTS WITH COVID-19 (REVIEW)

"Burjanadze G., *Kuridze N., 'Goloshvili D.,
Merkviladze N., 'Papava M.

!Thilisi State Medical University, *Ivane Javakhishvili Tbilisi
State University, Georgia

The new Coronavirus has challenged modern medicine. The
disease caused by this virus, COVID-19, is characterized by a
high rate of lethality, especially in the older age group. There is
still no vaccine and no specific treatment, therefore prevention
remains the main way to fight the virus. SARS-COV-2 is char-
acterized by high virulence and contagiousness, that’s why the
main preventive recommendation is social distance.

The article reviews the features of this virus, ways of invading
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the virus in the body, the possible pathogenesis of the disease
and the biochemical and pharmacological aspects of symptom-
atic treatment. The article also discusses the views of various
authors, the results of previous studies and sets new perspec-
tives on fighting the virus. The article discusses the mechanism
of action of all drugs and the possible impact on the course and
outcome of the disease, which has led to differences of opinion
among various groups of scientists since the spread of the virus.

Keywords: SARS-CoV-2 virus, COVID-19, cytokine storm.

PE3IOME

BUOXUMHWYECKHE ACHEKTBI CHMIITOMATHYE-
CKOT'O JIEYEHUSI ALIMEHTOB C COVID-19 (OB-
30P)

'Bypkananze TA., *Kypuaze H.H., 'Toaomsuan JI.T.,
"Mepksuaanze H.3., 'Tlanasa M.B.

'Tounucckuil 20cy0apcmeentviil. MeOUYUHCKUL YHUBEPCUMEN,;
2Tounucckuii 2ocyoapemeennvlil ynugepcumem um. H. [icasa-
xuweunu, 1 pysus

HoBplif kopoHaBHpYC OpOCHI BBI30B COBPEMEHHOM MEIUIIN-
He. 3a0oseBaHue, BeI3bIBaeMoe 3TM Bupycom, COVID-19, xa-
PaKTEpU3yeTCsl BHICOKOH JETANbHOCTHIO, OCOOCHHO B CTapIlei
Bo3pacTHOM rpymme. [lo cell AeHb BaKUMHBI U CIELHUAIBHOTO
JIeYeHHs] HE CYIIECTBYET, IOITOMY MPO(UIAKTUUECKHE MEpHI
OCTAIOTCSI OJTHAM M3 OCHOBHBIX cpencTB 0oprObl. Bupyc SARS-
COV-2 xapakTepu3yeTcsi BHICOKOH BHPYJICHTHOCTBIO M KOHTa-
THO3HOCTBIO, TOATOMY OCHOBHOM MPO(HUITaKTHUECKON PEKOMEH-
Januei SBISeTCs COUUaTbHasT AUCTAHIIHSL.

B craree paccmarpmBaioTcst ocobeHHocTH Bupyca SARS-
COV-2, myTH NPOHUKHOBEHHS B OPraHM3M, BO3MOXHBIH Ia-
TOreHe3 3a00IeBaHMsA, a TaKke OMOXMMHUYECKHE M (apMako-
JIOTUYECKHE ACTIEKThl CHMITOMATHYECKOTO jJeueHns. B cratbe
00CYKIAIOTCS B3IIAABI PA3IMYHBIX aBTOPOB, PE3YyNbTAThl Mpe-
JBITYIINX UCCIIEN0BAHUI M OTPayKarOTCs HOBBIE ITyTH OOPHOBI
C BUPYCOM, 00CY>KIAIOTCSl MEXAHU3MBI JISHCTBUS BCEX JTEKapCTB
¥ BO3MOKHOE BIMSHHE Ha TEIEHHE U MCXOJ 3a00/IeBaHMs, KOTO-
PpBI€ IPUBEITH K PA3HOIIIACUSIM CPEAN PA3TNYHBIX IPYIIIT yUSHBIX
C MOMEHTa PacIpoCTpaHEeHHs BHPYcCa.

69boydy

COVID-19-000 535090990 3530963900l Lodd@mdyco
3390bs@mdols domJodoy@o sli3gdBgdo (Jodmbogngs)

. 3@xobadyg, 26, J90dy, ‘. amemdgoao,
'6. g gg0a0ody, 19, 3o358

'ndo@oliols Labgendfogm Lodgoozobm 9bogg@bo@gdos
20. xogobodgo@ols Lsb. mdo@olol Lobgadfogm «bo-

306L0HIH, boJo@mggem

COVID-19  balosmgds @gBommdols domogno
dohggbgd@om, 5bloggm@gdom bobpsbdye sbisgmddog
3509300530, bAdm@ols gOm-gOm dmnsogs® Lodygeeg-
b5l Foddmoagbli 30939600 @mbolidogdgdo. Sars-
Cov-2 godyglo bolbosmpgds domogo godya gb@mdom
s Jmb@Goyombygdmdom, ol godmi dmsgs®o Loddg-
3963000 ®93039bsi00L bLm@Eosgydo oli@obio®gds
Fomdmowa 961.

153



bAs@osdo  omfgdomos  s@bodbygamo  godylol
398039900l mo30LgdyMgdgdo, m@ysbobddo Igk@ol
3bgd0, wosgogdols Yglsdarm 3ommygbgbo ©s Lod-
3HmIP@o  339@bognmdols  domJodog@o  sb3gddgdo.
aobboggmos Lbgopalbgs sg@dmdms dgbgoyam gdgdo,

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

o>o8yg s@Lgdymo 3393900l g9y gdo, sbasbyaos
3009Lmsb d@dmeols gbgdo s 30@l3g]@oggdo, sliggy,
39000409960l dmJdgogdol dgdsbobdo ©s Ygloderm
35880 9bs  ©oogogdol  Jodwobs@gmools o  godm-
Logoanby.

ANDROGEN INSENSITIVITY SYNDROME,
REVIEW OF LITERATURE BASED ON CASE REPORTS

Markosyan R., Volevodz? N.

"Yerevan State Medical University after M. Heratsi, Department of Endocrinology;
’Endocrinology Research Centre, Moscow, Russia

Congenital conditions with diverse pathophysiology are de-
scribed as Disorders of sex development (DSD). These disor-
ders can be determined at different development stages of the
life-cycle in fetuses or newborns with atypical external genita-
lia, dysgenetic gonads and internal genitalia. In older children
and adolescents it manifests with delayed puberty, unexpected
virilization or gynaecomastia, infertility, or gonadal tumors and
primary amenorrhea [1]. Based on etiology DSD is divided into
five subclasses differentiated by numerical or structural varia-
tions in sex chromosomes, disorders in gonadal and/or adrenal
steroidogenesis and hormone functions, variations in genes
involved in gonadal and/or genital development (bringing to
inactivation or activation), endogenous or exogenous maternal
factors or endocrine disruptors that possibly can affect genital
development [2-5].

The purpose of this article is to describe one of the forms of 46
XY DSD which is related to androgen peripheral actions. There are
two disorders related to DSD with preserved testosterone produc-
tion by the testes, which are Androgen insensitivity syndrome (AIS)
and type So-reductase deficiency. Although the above-mentioned
conditions have similar clinical manifestations, they are initiated by
different pathogenetic mechanisms. AIS has X-linked recessive in-
heritance pattern and is presented by total or partial insensitivity of
androgen receptors to male sex hormones.

The androgen receptor (AR) is one of the nuclear receptor su-
perfamily which is responsible for mediating the physiological
effects of androgens. Proper functioning of the AR is required
for normal male foetal sex development and mutations in the
gene encoding the AR may result in a variable degree of resis-
tance to androgens, leading to AIS. The type of AR mutation
determines failure of sexual differentiation: either complete
(CAIS) or partial (PAIS).

Individuals with CAIS have normal female external genitalia
with absence of female internal genitalia. Before puberty masses
in the inguinal canal subsequently identified as testes or primary
amenorrhea and sparse to absent pubic or axillary hair at puberty
may be detected. Breasts and female adiposity develop normal-
ly. They typically have female sexual identity and heterosexual
orientation [6,7].

PAIS with predominantly female external genitalia manifests
similarly to CAIS. However, these individuals have expressions
of external genital masculinization which includes posterior
labial fusion or clitoromegaly.
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Sex of rearing. Determining the sex of rearing may be
challenging for children with frank genital ambiguity. The
management is defined only for individuals without genital
ambiguity for which no management disagreements exist:
female with CAIS [8]. Usually these infants are brought
up as girls because of female appearance which masks the
CAIS. These individuals usually have no expressions of
gender dysphoria showing typical female gender develop-
ment and behavior.

Nonetheless, individuals with CAIS may be unhappy with
their primary sex organs, even without apparent signs of gen-
der atypism [9]. Their insecurity may be caused by their body
perception due to inconsistency between phenotypic gender
and karyotype. In families with PAIS, phenotypic disparity
may warrant male sex of rearing in one affected sib and fe-
male sex of rearing in another affected sib [10]. Children with
PAIS who have predominantly male genitalia are brought up
as males. At adolescence all individuals with PAIS develop
gynecomastia and impaired spermatogenesis. Typically, they
have moderate pubic hair; facial, body, and axillary hair are
often scarce [11]. Individuals with PAIS may develop gender
dysphoria [12]. Nearly 25% of them develop gender dyspho-
ria regardless of the sex they are brought up [13]. Research
of outcomes of gonadectomy and vaginoplasty in females af-
fected by CAIS range from satisfaction with surgery [14,15]
to preference for early surgery, to a lack of sexual desire and
dyspareunia attributed to these procedures [16,17]. Among
the factors contributing to the high dissatisfaction with treat-
ment in this subgroup are the lacks of information provided to
the patient about their condition and its management; there-
fore they hardly can make an informed decision for them-
selves. It is unclear if improved surgical techniques have
resulted in higher patient satisfaction, since age did not influ-
ence the satisfaction rates with surgery [18-20].

Material and methods. Four patients with Androgen in-
sensitivity syndrome were selected from the initial cohort
of 32 DSD patients with karyotype 46XY. Selection criteria
were absence of Mullerian ducts derivatives, as well as pre-
served testosterone biosynthesis evaluated by basal profile of
steroids and/or after stimulation of hCG.

Patients were assessed by experienced paediatric endocri-
nologists. This study was approved by the Local Ethics Com-
mittee.
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Table. The summary results of investigation

Patient | Age of Pre— Sex .Of AR mutation PAIS/CAIS External Genitalia Age
ID sentation rearing of gonadectomy
(AR):c.1822C>T (p. I
1 19 F Arg608Ter) Normal female external genitalia 21
(AR):c.1886- -
2 18 F 1G>A(rs886041130) Normal female external genitalia 20
(AR):c.393C>A .
3 19 F (p.Cys131Ter) Normal female external genitalia 19
. Micropenis, glandular hypospa-
4 8 M (AR):G3248 dias and cryptorchidism )

Case 1. The 19-year-old girl was admitted to an endocrinolo-
gy clinic for primary amenorrhea. Clinical examination revealed
a female phenotype: the breasts were normally developed, how-
ever, the labia was small and we notice the absent of axial and
pubic hair. Gynecological examination puts in evidence the hy-
men, a short vagina (2.5cm) and no uterus. Gonadotropins were
measured and found normal (FSH 2.28 IU/L (2.0-12.0 IU/L)),
LH 17 IU/L (1.0-18.0 IU/L)), the progesterone and estradiol had
normal levels for woman (6.59 ng/ml (2.0-20.0 ng/ml) and 93.3
pmol/l (36.7-146.8 pmol/l)), but the testosterone was high for
a women (29.27 nmol/l (0.3-2.1 nmol/l)), dihydrotestosterone
(DHT) 254 pg/ml (240 and 650 pg/ml)), anti-Miillerian hor-
mone (AMH) was low (less than 0.01ng/ml (0.9-9.5 ng/ml)).
The karyotype was mapped and revealed 46XY. Ultrasound
investigation revealed intra-abdominal testes and absence of
ovaries and uterus, hypoplastic vagina. Mutation ¢.1822C>T
(p-Arg608Ter) in of AR gene was identified in the patient. Then
a decision to remove the undescended testes was taken. The pa-
tient completely refused any intervention. After 2 years at the
age of 21 she came and under general anesthesia the orchiec-
tomy was done. Histopathology identified no signs of testicular
cancer. Estrogen substitution therapy was prescribed.

Case 2. The 18 years old girl was referred to an endocrinol-
ogy clinic. The main complaint was the primary amenorrhea.
The patient presented with infantile female genitalia, absence
of breast development, and blind end of the vagina, absence of
axial and pubic hair. Serum concentrations of luteinizing hor-
mone (11.5 IU/L (1.0-18.0 IU/L)) and follicle-stimulating hor-
mone (11.7 IU/L (2.0-12.0 IU/L)), estradiol (9.5ng/ml 2.0-20.0
ng/ml)) were at the normal range, testosterone was high (18.7
nmol/l (0.3-2.1 nmol/l) ), DHT 374 pg/ml (240 and 650 pg/
ml), and AMH (0.01ng/ml (0.9-9.5 ng/ml)) was lower than the
normal range. The karyotype was 46,XY. Pelvic ultrasonogra-
phy could not find her ovary and uterus. The mutation c.1886-
1G>A(rs886041130) of AR gene was detected in this patient.
Gonadectomy was done at the age of 20. After surgery evidence
of germ cell neoplasm in situ, the precursor of gonadal germ cell
cancer was reported.

Case 3. The patient was a 19-year-old phenotypically female
person with 46 XY chromosomal karyotype who presented with
a chief complaint of primary amenorrhea. History and physical
examination findings showed the patient to be 175 cm in height,
with normal breast development, and a lack of pubic or axillary
hair. Serum levels of hormones were as follows: testosterone
19.8 nmol/l (0.3-2.1 nmol/l); estradiol, 9.3 ng/ml (2.0-20.0 ng/
ml), LH 9.5 TU/L (1.0-18.0 TU/L) and FSH 11.4 TU/L (2.0-
12.0 IU/L), DHT 189 pg/ml (240 and 650 pg/ml) and an un-
detectable level of AMH. The mutation of AR gene (c.393C>A
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(p-Cys131Ter)) was reported. The diagnosis of CAIS was done.
Then patient subsequently underwent surgery and gonadectomy
was done. Histological examination of the removed testes re-
vealed a germ cells neoplasm in situ.

Case 4. A 8-year-old boy was referred to our clinic with
complaints concerning the external genital organs and unde-
scended testicles. He was raised as a boy. In the examina-
tion, the micropenis with glandular hypospadias was seen.
Ultrasonography revealed the absence of a uterus and ova-
ries in the abdomen and found testes in the inguinal canals.
Hormone profiles were normal only low basal level of tes-
tosterone was established and the level of AMH was 8.7ng/
ml (104.1-194.9 ng/ml). Test with hCG was done and after
stimulation exaggerated level of testosterone was revealed.
Karyotype was determined as 46 XY on chromosomal analy-
sis. Partial androgen insensitivity syndrome was diagnosed.
A genetic test of AR gene shown G324S mutation. Then a
decision to orchiopexy was taken.

Results and discussion. The median age of the study par-
ticipants was 16.5+5 years. The patients were allocated into two
groups depending on extent of disorder of external genitalia.
One group included three patients (75%) who had normal fe-
male external genitalia and were raised as girls. Their main com-
plaint was primary amenorrhea. The second group consisted of
one patient of pre-pubertal age [8], and the reasons for applying
to the doctor were micropenis, glandular hypospadias and crypt-
orchidism. This patient was raised as a male.

Depending on the patient age the patients underwent hormonal
tests. For pre-pubertal age patient examination included basal
and stimulated levels of T and DHT (intramuscular hCG 1500
units on three consecutive days). A testosterone and DHT
response were labeled as normal (absolute testosterone and
DHT concentrations reached twice the baseline values). In
patients who have reached puberty levels of LH, FSH, T and
AMH were determined. All patients underwent the AR gene test.
The summary of investigation is presented in the Table.

These mutations have already reported in the AR Mutation
Database (at http://androgendb.mcgill.ca/AR23.pdf).  Three
patients from the group one already underwent gonadectomy.
The average age of gonadectomy was 19+3 years. After surgery
evidence of germ cell neoplasm in situ, the precursor of gonad-
al germ cell cancer, was reported in 2 (67%) out of 3 patients
whom pathology results were formally provided. One patient of
three with PAIS (23%) had retained gonads. Three patient with
CAIS who underwent gonadectomy had dissatisfaction due to a
lack of sexual desire/arousal. After gonadectomy estrogen defi-
ciency have been corrected with estrogen replacement therapy.

AIS is an X-linked recessive disorder caused by mutations
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of the androgen receptor. The gene responsible for this disor-
der is located at the proximal long arm of the X chromosome at
Xql1-12 [21]. According to the AR mutation database (http://
www.mcgill.ca/androgendb), there are more than 1000 different
mutations reported so far. The syndrome was first defined by
Morris in 1953 as testicular feminization based of the study of
82 patients with the disorder [22]. Later this syndrome was as
termed androgen insensitivity syndrome. The prevalence of AIS
is estimated to be between 1 and 5 in 100,000 genetic males.
Molecular diagnosis for these patients is often problematic con-
sidering the large heterogeneity of clinical presentations of these
disorders. The degree of impairment of AR activity appears to
correlate broadly with the severity of the patient’s phenotype.

Karyotyping should be considered for all female infants diag-
nosed with a bilateral inguinal hernia [22] because the latter is
infrequent in normal female infants and associated with CAIS in
1-2% of cases [23,24].

The comparative approach described in this study has its limi-
tations. However, it may prove usefulness of predicting pheno-
type in patient with PAIS who have management issues relating
to sex assignment.

Though it is still common practice to perform the laparo-
scopic gonadectomy soon after puberty, in the existing litera-
ture sources the timing of gonadectomy is now becoming con-
troversial and many women prefer to postpone or decline the
surgical procedure. Despite of the fact that gonadal germ cell
cancer development is a rare event, gonadectomy after puberty
is general recommendation in CAIS patients. For PAIS patients
recommendations are more variable. Overall, the existing scien-
tific data reflect the need for evidence-based guidelines on pro-
phylactic gonadectomy in AIS patients.
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SUMMARY

ANDROGEN INSENSITIVITY SYNDROME,
REVIEW OF LITERATURE BASED ON CASE REPORTS

"Markosyan R., *Volevodz N.

"Yerevan State Medical University after M. Heratsi, Department of Endocrinology;
’Endocrinology Research Centre, Moscow, Russia

The article describes one of the forms of 46 XY DSD which is
related to androgen peripheral actions. There are two disorders
related to DSD with preserved testosterone production by the
testes, which are Androgen insensitivity syndrome (AIS) and
type So-reductase deficiency. Although the above-mentioned

conditions have similar clinical manifestations, they are initiated
by different pathogenetic mechanisms. AIS has X-linked
recessive inheritance pattern and is presented by total or partial
insensitivity of androgen receptors to male sex hormones.
Keywords: androgen receptor, insensivity, genital ambiguity.

PE3IOME

CUHAPOM PESUCTEHTHOCTH K AHJIPOT'EHAM,
OB30P JIMTEPATYPbI HA OCHOBE KJIMHUYECKHUX CJIYYAEB

"Mapxkocsin P.JI., 2Bosiesoa3 H.H.

!Epesanckuii 2ocydapcmeennviil meduyunckutl yrugepcumem um. M. epayu, kagpedpa snookpunono2uu, Apmenus;
2HayuonanbHvlil MeOUYUHCKULL UCCLe008amenbCKull yenmp sHookpunonro2uu, Mockea, Poccus

OpnHOM M3 IPUYUH, MPUBOAALINX K HAPYIICHHIO GopMUpO-
BaHUs nosia y manpunkoB (HOII 46XY), sBasercsa Hapymie-
Hue nepudeprdeckoro aedcTBus anaporenos. M3 32 uccie-
noBaHHbIX manueHToB ¢ HOII 46XY orobpano 4 manueHTa
¢ HapymieHuem mnepu(epHyecKoro NeiCTBHs aHIPOTEHOB,
KPUTEPHUSMH KOTOPOIO SBISAJIOCH OTCYTCTBUE JEPUBATOB
MIOJIJIEPOBBIX IIPOTOKOB, a TaKXKe HAJIMYUE COXPAHHOTO OHo-
CHUHTE3a TeCTOCTEPOHA, OLIGHEHHOTO MO JaHHBIM UCCIEI0Ba-
Husl 0a3aabHOTrO MpOQWIS CTEPOUIOB WIN/U ITIOCIE CTHMY-
JSIUH XOPUOHWYECKOTO TroHajzoTponuHa desoseka (XI'Y).
B 3aBucuMocTH OT BO3pacTa, NalUEHTaM MPOBOAUIOCH

TOPMOHAaIbHOE 00CIle0BaHue, KOTOpPOE Ui JeTeil aommy-
0OepTaTHOrO BO3pacTa BKIIOYAIO OMpEeIcHHEe 0a3albHBIX U
CTUMYJIHPOBAaHHBIX Ha npobe ¢ XI'Y ypoBHeil TecTocTepoHa
U UTHUJPOTECTOCTEpOHA. Y TMaIlMeHTOB, JOCTUTHIMX I0JIO-
BOW 3peNoCTH, ONpPENesNINCh YPOBHU JIIOTEMHU3UPYIOILETO
U (OJUTHKYIIOCTUMYITHPYIOIIETO0 TOPMOHOB M TE€CTOCTEPOHA.
Bcem nanuenrtam BoinosHeH aHanu3 reHa AR. B uccrnenye-
MOH KOTOpTe MalMeHTOB MyTaluu B reHe AR BBISIBICHBI BO
Bcex ciydasx. M3 4 manueHToB ¢ To0Ka3aHHBIM aedekTom AR
3 ObLTH MEPBOHAYATBHO 3aPETUCTPUPOBAHBI B )KEHCKOM II0OJIE,
a 1 - B My>CKOM IIOJIE.
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ASSESSMENT OF KNOWLEDGE LEVEL AMONG GEORGIAN PARENTS
ABOUT VITAMIN D INFLUENCE ON CHILD’S HEALTH. QUESTIONNAIRE SURVEY

Jachvadze M., Gogberashvili K.

Tbilisi State Medical University, Georgia

Vitamin D is a group of fat-soluble secosteroids. It has a sec-
osteroid structure in which a bond (C9-C10) in ring B of the
steroid structure is broken. Vitamin D, and vitamin D, are pro-
duced by the photochemical reaction of 7-dehydrocholestrol and
ergosterol with ultraviolet light B (naturally with sunlight), and
subsequent heat isomerization, respectively. These two chemi-
cal reactions (not enzymatic reactions) are essential for vitamin
D synthesis. In human, these reactions of 7-dehydrocholestrol
occur in the skin. They are responsible for increasing intestinal
absorption of calcium, magnesium, and phosphate, and multiple
other biological effects. In humans, the most important com-
pounds in this group are vitamin D, (also known as cholecalcif-
erol) and vitamin D, (ergocalciferol) [3,8,11].

Cholecalciferol and ergocalciferol can be ingested from the
diet and from supplements. Only a few foods, such as the flesh
of fatty fish, naturally contain significant amounts of vitamin
D. In the U.S. and other countries, cow’s milk and plant-derived
milk substitutes are fortified with vitamin D, as are many break-
fast cereals. Mushrooms exposed to ultraviolet light contribute
useful amounts of vitamin D. Dietary recommendations typical-
ly assume that all of a person’s vitamin D is taken by mouth, as
sun exposure in the population is variable and recommendations
about the amount of sun exposure that is safe are uncertain in
view of the skin cancer risk [5,7,11].

Vitamin D from the diet, or from skin synthesis, is biologically
inactive. A protein enzyme must hydroxylate it to convert it to the
active form. This is done in the liver and in the kidneys. Chole-
calciferol is converted in the liver to calcifediol (25-hydroxychole-
calciferol); ergocalciferol is converted to 25-hydroxyergocalciferol.
These two vitamin D metabolites (called 25-hydroxyvitamin D
or 25(0OH)D) are measured in serum to determine a person’s vi-
tamin D status. Calcifediol is further hydroxylated by the kidneys
to form calcitriol (also known as 1,25-dihydroxycholecalciferol),
the biologically active form of vitamin D. Calcitriol circulates as a
hormone in the blood, having a major role regulating the concentra-
tion of calcium and phosphate, and promoting the healthy growth
and remodeling of bone. Calcitriol also has other effects, including
some on cell growth, neuromuscular and immune functions, and
reduction of inflammation [16,17,25].

The active vitamin D metabolite calcitriol mediates its biolog-
ical effects by binding to the vitamin D receptor (VDR), which
is principally located in the nuclei of target cells. The binding of
calcitriol to the VDR allows the VDR to act as a transcription
factor that modulates the gene expression of transport proteins
(such as TRPV6 and calbindin), which are involved in calcium
absorption in the intestine. The vitamin D receptor belongs to
the nuclear receptor superfamily of steroid/thyroid hormone
receptors, and VDRs are expressed by cells in most organs, in-
cluding the brain, heart, skin, gonads, prostate, and breast. VDR
activation in the intestine, bone, kidney, and parathyroid gland
cells leads to the maintenance of calcium and phosphorus levels
in the blood (with the assistance of parathyroid hormone and
calcitonin) and to the maintenance of bone content [2,11,15].

As one of the most important roles of vitamin D is to maintain
calcium and phosphate levels for bone formation, and allowing
proper functioning of parathyroid hormone to maintain serum cal-
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cium levels, vitamin D deficiency can result in lower bone mineral
density and an increased risk of reduced bone density (osteoporo-
sis) or bone fracture. Vitamin D is also critical for bone remodeling
through its role as a potent stimulator of bone resorption [16].

The VDR regulates cell proliferation and differentiation. Vita-
min D also affects the immune system, and VDRs are expressed
in several white blood cells, including monocytes and activated
T and B cells. In vitro, vitamin D increases expression of the
tyrosine hydroxylase gene in adrenal medullary cells, and affects
the synthesis of neurotrophic factors, nitric oxide synthase, and
glutathione [15,16].

Vitamin D receptor expression decreases with age and findings
suggest that vitamin D is directly related to muscle strength, mass
and function. Apart from VDR activation, various alternative mech-
anisms of action are under study, such as inhibition of signal trans-
duction by hedgehog, a hormone involved in morphogenesis [26].

An estimated one billion people worldwide are either vitamin
D insufficient or deficient. Vitamin D deficiency is widespread in
the European population [1,5,9,17,20]. European research is as-
sessing vitamin D intake levels in association with disease rates
and policies of dietary recommendations, food fortification, vi-
tamin D supplementation, and small amounts of sun exposure
[1,3,5,9,11,17]. A diet with insufficient vitamin D in conjunction
with inadequate sun exposure causes vitamin D deficiency. Se-
vere vitamin D deficiency in children causes rickets, a softening
and weakening of bones, which is a rare disease in the developed
world, but common in developing countries. Being deficient in
vitamin D can cause intestinal absorption of dietary calcium to
fall to 15%. When not deficient, an individual usually absorbs
between 60-80%.

Vitamin D functions to activate the innate and dampen the
adaptive immune systems. Deficiency has been linked to in-
creased risk or severity of viral infections, including HIV. Low
levels of vitamin D appear to be a risk factor for tuberculosis, and
historically it was used as a treatment. Supplementation slightly
decreases the risk of acute respiratory tract infections and the
exacerbation of asthma. Evidence is lacking on whether it does
so in children under five years of age [4,6,10,12,16,18,21,25].

Various institutions have proposed different recommenda-
tions for the amount of daily intake of vitamin D. These vary
according to precise definition, age, pregnancy or lactation, and
the extent assumptions are made regarding skin synthesis of vi-
tamin D.A 2014 review concluded that the most advantageous
serum levels for 25(OH)D for all outcomes appeared to be close
to 30 ng/mL (75 nmol/L). The optimal vitamin D levels are still
controversial [7,8,11,13,16,19,23,27].

Supplementation with vitamin D is a reliable method for
preventing or treating vit D deficiency. Identifying and treating
vitamin D insufficiency or deficiency is important to maintain
bone strength and may even improve the health of other body
systems, such as the immune, muscular, and cardiovascular
systems [11,21]. Success of treatment greatly depends on pa-
rental understanding of vit D importance for child health. The
present study was aimed to determine the parents’ knowledge
level about vit D importance for children normal health state,
functions of vit D, sources, recommended duration of supple-
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mentation. We couldn’t find any published data about parental
knowledge for vit D.

Material and methods. The questionnaire was utilized as
cross-sectional survey to determine the awareness of parents
about vit D influence and importance for child health. The ques-
tionnaire was designed by the authors. Survey questions covered
the topics of parents’/caregivers’ information needs; understand-
ing of importance of vit D supplementation, causes of vit D de-
ficiency, duration of supplementation, importance of screening
adolescent girlsfor vit D deficiency. The survey was adminis-
tered to parents/ caregivers of children of age from 1 to 15 years
old living in Tbilisi and different regions of Georgia. The data
were analyzed using Excel.

Results and discussion. A total 850 individuals participated
in the study. Most of them 88,3% (Diagram 1, Column 1) be-
lieved vit D to be important for health of a child, but could not
explain why the vit D deficiency must be prevented. The partici-
pants were asked what they believed to be good dietary sources
of vitamin D. 74% (Column 2) of respondents could identify
oily fish or eggs. However, 3 (46%) believed dairy products to
be a good dietary source of vitamin D. 21,6% (4) - cannot an-
swer. More than 5 (59%) of participants supported their children
by vit D drops up to age of 1 year, 6 (40%) by themselves decide
to give it only 1-2-months. Only 7 (12%) of mothers continue
to support her child by vit D till 24 months and more. On the
question about the importance of prevention the vit D deficiency
among adolescent girls, as for future mothers, 8 (85,3%) of par-
ticipants answered they hadn’t any information about this.

The questionnaire asked respondents whether general pedia-
tricians have provided education or advice about the importance
of maintaining adequate vitamin D levels in children, only 9%
(Column 9) of parents said that they had received information
from their child’s pediatrician. 89% (Column 10) of respondents
to the questionnaire wanted more information about vitamin D
and vitamin D deficiency.
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Diagram 1. Parents knowledge level for vit D

Vitamin D deficiency and insufficiency are highly prevalent
among children worldwide. Assessment of vitamin D concentra-
tions was included in the Healthy Lifestyle in Europe by Nutri-
tion in Adolescence (HELENA) study. The study results indicate
that vitamin D deficiency is a highly prevalent condition in Eu-
ropean adolescents and should be a matter of concern for public
health authorities [5,9,17,20,24]. There are published data from
Asian countries with high prevalence of hypovitaminosis D
[12,28] mostly in adolescent girls.

According to received data about vitamin D importance for
health state in any ages of life, the vitamin D deficiency should
be corrected. It is clear, that effectiveness of hypovitaminosis
D prevention and treatment highly depends on parental un-
derstanding of problem. We couldn’t find any published data
about parental knowledge for vit D in Georgian population. The
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present study was performed to determine the level of parental
knowledge about vit D importance for children normal health
state, functions of vit D, sources, recommended duration of
supplementation.

The questionnaire was utilized as cross-sectional survey. Sur-
vey questions covered the topics of parents’/caregivers’ informa-
tion needs; understanding of importance of vit D supplementation,
causes of vit D deficiency, duration of supplementation, importance
of screening adolescent girls for vit D deficiency. Study results re-
vealed the parental/care givers poor awareness and level of knowl-
edge about vit D importance for child normal growth and health
state. The level of knowledge was quite not enough for maintaining
sufficient level of vit D plasma concentration in children.

As a conclusion we can say, that there is a need for increased
level of parental education to ensure children have a better
chance of maintaining adequate vitamin D levels. For this it can
be recommended to create informational network between par-
ents and medical service providers, support Georgian population
with informational booklets, organize TV and other meetings
about importance of balanced diet, physical activity outdoor, de-
velopmental needs of children. Especially, it is important among
adolescent girls. They must be discussed as future mothers and
it is confirmed the influence of maternal vit D plasma level dur-
ing pregnancy on fetus and neonate growth and development
[2,4,13,14,19,22,28].
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SUMMARY

ASSESSMENT OF KNOWLEDGE LEVEL AMONG
GEORGIAN PARENTS ABOUT VITAMIN D INFLUENCE
ON CHILD’S HEALTH. QUESTIONNAIRE SURVEY

Jachvadze M., Gogberashvili K.
Thilisi State Medical University, Georgia

The present study was aimed to determine the parents’ knowl-
edge level about vit D importance for children normal health state,
functions of vit D, sources, recommended duration of supplementa-
tion or treatment.The questionnaire was utilized as cross-sectional
survey to determine the awareness of parents about vit D influence
and importance for child health. The questionnaire was designed
by the author. The survey questions covered the topics of par-
ents’/caregivers’ information needs; understanding of importance
of vit D supplementation, causes of vit D deficiency, duration of
supplementation, importance of screening adolescent girls for vit
D deficiency. The survey was administered to parents/ caregivers
of children of age from 1 to 15 years old living in Tbilisi and dif-
ferent regions of Georgia. The data were analyzed using Excel. A
total 850 individuals participated in the study. Most of them 88,3%
believed vit D to be important for health of a child, but could not
explain why. 74% of respondents could identify oily fish or eggs as
main source of vit D. However, 46% believed dairy products to be
a good dietary source of vitamin D. More than 59% of participants
supported their children by vit D drops up to age of 1 year, 40% by
themselves decide to give it only 1-2-months. Only 12% of moth-
ers continue to support her child by vit D till 24 months and more.
About the importance for vit D deficiency prevention among ado-
lescent girls, as for future mothers, 85,3 % of participants answered
they have no information about this. According to received results,
the parental awareness and level of knowledge about vit D impor-
tance for child normal growth and health is poor.Sothere is a need
for increased levels of parental education to ensure children have a
better chance of maintaining adequate vitamin D levels.

Keywords: vit D supplementation, children, questionnaire,
knowledge, survey.

PE3IOME

OLIEHKA YPOBHS 3HAHWI POJMUTEJIEM JIETEW,
MPOXKUBAIOIIMX B T'PY3UHU, O BJAUSHUU BUTA-
MHUHA D HA 3IOPOBBE JETE. AHKETHBIN OITPOC

JxxauBanze M.B., loréepamsuian K.51.

Tounucckuil 20Cy0apCmeeHHblll MEOUYUHCKULL YHUGepCUmen,
I py3sus

Lesbio ucciieoBanHus ABUIIOCH ONPEIEIICHNE YPOBHS 3HAHUM
poauTesnei 0 3HAYMMOCTH BUTaMHHA D JU1st COCTOSIHUS 310POBbSI
Jereid, ero QGyHKIMIX, HCTOYHHKAX, PEKOMEHIYeMOW MPOI0I-
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JKUTEIBHOCTH MPOGUIAKTUKN WIN JIedeHHs. AHKeTa, pa3pado-
TaHHasi aBTOPAaMH, UCTIOIb30BANIACh IS OIPE/ICTICHHS OCBEIOM-
JICHHOCTH pO}lHTeﬂeﬁ 0 BIUSHWHM BHTaMuHa D Ha 310POBbLE
nereii. Borpocs! onpoca oxBarbIBajIM TeMbl HHOPMALIHOHHBIX
HOTPeOHOCTEH POIHUTENeH/ONeKyHOB; TOHUMAHUE 3HAYUMOCTH
nprema ButamuHa D, mpuuuH ero aeduuura, mpoaoDKUTEb-
HOCTH TIpHeMa, HEOOXOJMMOCTH OOCIICJOBaHUS J€BOYCK-TIO/-
poctkoB Ha Aeduiut ButamuHa D. Ompoc mpoBoauics cpenu
ponuteneii/onexyHoB aereii B Bozpacte ot 1 jgo 15 jer, npoxu-

BarOIMX B TOWIMCH M pa3IM4HBIX peruoHax I'pysuu. JlaHHbIe
IpOaHAIN3UPOBAHBI C MCIIOJb30BaHHeM mporpammbl Excel. B
uccien0BaHuu npuHsun yyactue 850 yenosek. CortacHO Moiy-
YEHHBIM pe3yJIbTaTaM, OCBEIOMICHHOCTb POAUTENCH U ypOBEHb
3HAHUK O 3HAYMMOCTH BUTaMuHa D st HOpMAJILHOTO pocTa U
3[0pOBbsl peOCHKa SIBISIIOTCSI HU3KUMH M CYIIECTBYET HE0OXO0-
JUMOCTb B TIOBBIIIEHUH YPOBHS POAUTEIBCKOIO BOCIMTAHUS C
1IeJIbI0 00eCIIeYeHNs y JeTel aJleKBaTHOTO yPOBHS BUTaMHHA D
¥ N30eKaHUs THIIOBUTAMHUHO3A.
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EXPERIMENTAL STUDY OF STRESS EFFECT ON CONNECTIVE TISSUE METABOLISM
IN WHITE RATS DURING SUBCUTANEOUS ADRENALINE ADMINISTRATION

'Kibkalo D., 'Timoshenko O., 2Morozenko D., *Makolinets V., 2Gliebova K.

!Kharkiv State Zooveterinary Academy, *National University of Pharmacy, Kharkiv,
3Sytenko Institute of Spine and Joint Pathology, Kharkiv, Ukraine

According to the literature, a long-term effect of stress on
the body can significantly affect the indices of homeostasis,
which are greatly influenced by the liver activity [1]. The re-
searchers studied adrenaline administration effect on the oxi-
dative metabolism of the liver in rats manifested by increased
oxidative damage of the mitochondrial apparatus of cells [2].
Structural changes in the liver of rats under chronic stress
were also studied. They stated an increase in the number of
cells in a state of degeneration and an increase in the area of
sinusoidal capillaries. There were reparative processes in the
liver parenchyma of rats with high resistance to stress, which
were manifested by an increase in the number of dual-core
hepatocytes [3].
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An assessment of the functional state of the liver in rats after
a single administration of adrenaline revealed an increase in the
content of medium molecules and lipid peroxidation products
in liver homogenates, as well as an increase in the activity of
lactate dehydrogenase, ALT, and AST in the blood. The results
of histological studies detected blood flow disorders and hepato-
cyte dystrophy [4]. After intraperitoneal adrenaline administra-
tion, glycogen content in the liver of rats with low locomotor
activity, was less than in stress resistant animals. Due to the fact
that adrenaline can enhance glycolysis, we can state that pre-
liminary training animals helps reduce the liver’s response to
adrenaline [5]. Adrenaline is also known to be able to influence
vasoconstriction in the liver and cause hypertension [6].
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Thus, the study of morphofunctional disorders in hepatocytes
due to the action of adrenaline and its effect on the metabolism
of liver tissues, in particular its stromal component, in experi-
mental rats in order to establish the clinical and pathogenetic
value of stress in the development of liver disease can be con-
sidered a relevant area of research.

Purpose — to experimentally assess the effect of adrenaline
stress on connective tissue metabolism based on morphological
studies of white rats’ liver and to determine metabolites-markers
of connective tissue (common chondroitin sulfates and indi-
vidual fractions of glycosaminoglycans) in the blood serum of
animals.

Material and methods. The studies were conducted in 2018
on white outbred 3-month-old male rats weighing 180-220
grams, which were kept under standard vivarium conditions.
The research complied with all bioethical standards for animals
in accordance with the “General Principles of Experiments on
Animals”, approved by the First National Congress on Bioethics
(Kyiv, 2001), the provisions of the “European Convention for
the Protection of Vertebrate Animals Used for Experimental and
Other Scientific Aims” (Strasbourg, 1987) and Law of Ukraine
No. 692 “On the Protection of Animals from Cruelty” (3447 —
1V) dated February, 21, 2006.

Animals were divided into 3 groups: the intact group had 5
rats; the control group included 10 animals who were subcutane-
ously injected with 0.9% NaCl solution daily for 21 days; the ex-
perimental group with 10 animals who were administered adren-
aline subcutaneously at a dose of 0.5 mg per 100 grams of body
weight daily for 21 days. Blood was collected during decapita-
tion under anesthesia in Vacuette vacuum tubes to obtain serum,
5-10 ml. Blood serum was obtained by centrifugation after clot
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formation at 3000 rpm. within 15 minutes. Blood biochemical
studies were performed at the Department of Laboratory Diag-
nostics and Immunology, Sytenko Institute of Spine and Joint
Pathology NAMS of Ukraine” (accreditation certificate Ne 100-
125 /2012 dated 15.05.2012). Serum glucose content was de-
termined by glucose oxidase method, alanine (ALT) and aspara-
gine (AST) aminotransferase activity — by Reutman & Frankel,
v-glutamyltranspeptidase (GGT) — by kinetic method; the con-
tent of total chondroitin sulfates was assessed by Nemeth-Csoka
method in the modification of L. I. Slutsky, glycosaminoglycan
(GAG) fractions (chondroitin-6, -4- and heparan sulfates) were
determined by reaction with resochin [7-9].

Material for histological examination of liver tissue were
fixed in 10% aqueous neutral formalin solution. Histological
sections of the tissues were performed according to the classi-
cal scheme of histopreparation, followed by staining of paraffin
sections with Karachi hematoxylin and eosin [10]. Statistical
processing of the digital data was performed using the Statistica
v.10.0 computer program using the Student’s parametric crite-
rion with the mean (M) and its error (m) [11].

Results and discussion. According to the table, the group of
rats, administered adrenaline every day for one week, developed
an acute stress reaction, which was indicated by a significantly
elevated serum glucose level. Due to “adrenaline stress” animals
showed a significant increase in the activity of transaminases in
this period, which indicated an increase in the cytolysis of hepa-
tocytes. With the “adrenaline stress” white rats had an increase
in the activity of ALT and AST by 2.5 times, and GGT — by 1.8
times within one week, which indicated the cytolytic syndrome
with cholestasis. We did not detect any change in serum chon-
droitin sulfate levels during the study period (Table 1).

Table 1. Biochemical parameters of blood serum of white rats during subcutaneous adrenaline administration (M+m)

Experimental group, n=10 Control group, n=10
. Intact group,
Indices n=5 after after after after
1 week 3 weeks 1 week 3 weeks
ALT, UL 88.71+1.47 216.78+14.01 9TIH6.00 1 9) 0548.67 eee 1.56+6.67
*
+ +
AST, UL 34.68+2.53 87'3*8**3'60 40'6‘8“3'34 33.35+4.00 ¢4+ 34.68+4.00
Glucose, mmol / 1 5.03+0.23 10.8241.37%* 9.85+1.05 ** 5.184+0.80 ¢ 7.42+1.56
GGT, UL 1.48+0.10 2.62+0.16 rorodl 1.5040.11 ¢4 1.59+0.06
Total chondroitinsulfates, 0.26:0.020 0.35+0.037 0.56+0.025 0.29+0 008 0.30+0.022
g/l EE 00 oo
Chondroitin- 6.62+0.26 14.36+0.84 21.42+1.18
6osulfate . - 6.16+0.55 ¢¢¢ 6.38+0.43 e0e
=]
5 Chondroitin- 9.22+0.35 7.36+0.50 11.66+0.58 7.26+0.55 6.94+0.27
é 4-sulfate * 00 ** o0@
Q
<
g Heparane-sulfate 4264024 2.50:*0.20 2.121:2. 11 3.641:0.28 3.3*2i(i.13
5 )
Total factions 20.10.79 24.2241.35 35.18+1.50 17.06+1.31 # 16.64+0.78
K24 (XY}

o0 — p<(.01; ®®e — p<(.001 compared to the experimental animals within three weeks
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notes: * — p<0.05; *

—p=0.01; ***—p<0.001 compared to intact animals,
¢ —p<0.05; 46 —p<0.01; 466 — p=<0.001 compared to the index in the experimental animals within one week;
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We observed a decrease in the activity of transaminases and
GGT to the level of intact animals (p>0.05) in rats who were ad-
ministered adrenaline for three weeks. This most likely indicates
partial adaptation of the liver to the regulation of the experi-
ment. However, serum glucose content remained almost 2 times
higher than in control animals, confirming the adrenaline stress
effect on white rats within three weeks from the beginning of
the experiment.

At the autopsy, we noted that the liver was grey-yellow in col-
or, its edges were rounded, the color was heterogeneous. In the
histological sections of the liver, the most affected areas of the
particles were periportal and centrolobular ones. They formed
different necrosis foci with nuclear cytoplasmic detritus. We ob-
served a large-scale steatosis transforming into fatty degenera-
tion of hepatocytes. The destructive regions of the parenchyma
were moderately infiltrated with polynuclear leukocytes and
circulatory cells compared with the liver of an intact rat (Fig.).

Fig. Results of histological examination of a rat s liver. A is the
intact control: normal structure of liver beams (1), hepatocytes
without pathological changes (2). B is after 3-week adrenaline
injection: massive destruction of the parenchyma (1), coarse-
grained steatosis (2), fat vacuoles in hepatocytes (3). Carat he-
matoxylin staining and eosin. Eye. 10, lens 25

Animals of the control group were subcutaneously admin-
istered 0.9% sodium chloride solution daily to account for the
effects of emotional and pain stress caused by animal fixation,
injection, and other manipulations. However, these procedures
did not significantly affect animals, as evidenced by the lack of
significant increase in serum glucose content compared to intact
animals. This indicates little pathogenicity and rapid adaptation
of rats to such a factor. There were no significant changes in the
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level of other analytes, including indicators of connective tissue
status, in control animals.

The chondroitin sulfate content was significantly higher by
2.2 and 1.6 times, respectively, in the serum of rats adminis-
tered adrenaline for three weeks compared with the serum of
intact animals, and the serum of rats administered adrenaline
for one week. Apparently, these changes are associated with the
development of hepatodystrophy on the background of initial
fibrosis, as evidenced by the level of biochemical markers of
the state of liver interstitium. It is known that the content of gly-
cosaminoglycans in the blood, in particular hyaluronic acid, can
be used as a marker of liver fibrosis [12]. This process is ac-
companied by the replacement of one type of GAG by another,
which indicates the restructuring of connective tissue. The level
of chondroitin sulfate in the serum of rats increased during this
experiment (3 weeks).

The content of the GAG fractional composition in the serum
of white rats during adrenaline stress was the subject to the fol-
lowing changes. We observed a one-week increase in the pro-
portion of chondroitin-6-sulfate by 2.2 times together with a 1.7-
fold decrease in heparan sulfate compared with intact animals
and control rats. Serum content of chondroitin-4-sulfate tended
to decrease compared to the intact animals. Usually, chondroi-
tin-6-sulfate is considered to be more metabolically active than
chondroitin-4-sulfate due to the final arrangement of the sulfate
group in the molecule. It was a probable reason for increasing its
level after one week of adrenaline administration.

There was a probable increase of total GAGs by 1.75 times,
and the 1% (by 2.15 times) and the 2™ (by 1.26 times) fractions
(chondroitin-6- and chondroitin-4-sulfates) in serum of animals
during 3 weeks of stress compared with the intact animals, and
the rats administered adrenaline and 0.9% sodium chloride solu-
tion for one week. There was a 2-fold decrease in serum hepa-
ransulfate levels. Heparansulfate is an integral part of the basal
membranes of the liver and kidneys. It is obvious that due
to the stress caused by a long-term administration of adren-
aline, the content of heparan sulfates in the interstitium of
the liver decreased due to their replacement by chondroitin
sulfates. It is known that stress is one of the leading patho-
genetic factors of liver fibrosis [13,14]. The source for the
synthesis of all GAGs is glucose. Its formation is enhanced
by gluconeogenesis under the influence of increased concen-
trations of glucocorticoids, which is usually the result of a
stress reaction. Thus, during the “adrenaline stress” there was
an increase in the activity of both transaminases and GGT in
white rats during one week, indicating the presence of cyto-
lytic syndrome with cholestasis. Administration of adrenaline
for three weeks was accompanied by hyperglycemia. But the
syndromes of cytolysis and cholestasis did not increase. The
three-week adrenaline administration to rats was accompa-
nied by an increase in the serum content of chondroitin-6-
and 4-sulfates on the background of decreased heparan sul-
fate, which is characteristic of liver fibrosis and indicates the
high informativeness of these tests.

Thus, the subcutaneous adrenaline administration to white
rats daily for 7 and 21 days at a dose of 0.5 mg per 100 grams
of body weight led to a stress response, which was confirmed by
an increase in serum glucose by 2 or more times. Within three
weeks, there appeared necrosis foci in the liver of animals, and
fatty degeneration of hepatocytes in the form of coarse-grained
steatosis, the so-called fatty hepatodystrophy. The hallmarks of
these changes are the GAG fractions along with commonly ac-
cepted biochemical tests.
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Conclusions. 1. The subcutaneous adrenaline administration
to white rats daily for 21 days at a dose of 0.5 mg per 100 g of
body weight caused a stress reaction leading to hyperglycemia,
fatty hepatodystrophy with the formation of necrosis foci and
coarse steatosis on the background of the growth of ALT, AST,
and GGT activity by 2.5 and 1.8 times on the 7" day, indicating
the cytolytic syndrome with cholestasis.

2. The adrenaline administration to experimental rats for 3 weeks
was accompanied by an increase of chondroitin-6 and chondroitin-
4-sulfates in the serum content and a decrease in heparan sulfates,
which indicated the development of liver fibrosis.
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SUMMARY

EXPERIMENTAL STUDY OF STRESS EFFECT ON
CONNECTIVE TISSUE METABOLISM IN WHITE RATS
DURING SUBCUTANEOUS ADRENALINE ADMINIS-
TRATION

'Kibkalo D., 'Timoshenko O., 2Morozenko D.,
*Makolinets V., *Gliebova K.

!Kharkiv State Zooveterinary Academy, *National University of
Pharmacy, Kharkiv; 3Sytenko Institute of Spine and Joint Pa-
thology, Kharkiv, Ukraine

Purpose — to experimentally assess the effect of adrenaline
stress on connective tissue metabolism based on morphological
studies of white rats’ liver and to determine metabolites-markers
of connective tissue (common chondroitin sulfates and indi-
vidual fractions of glycosaminoglycans) in the blood serum of
animals.

The studies were conducted in 2018 on white outbred
3-month-old male rats weighing 180-220 grams in Sytenko In-
stitute of Spine and Joint Pathology NAMS of Ukraine”. Ani-
mals were divided into 3 groups: the intact group had 5 rats;
the control group included 10 animals who were subcutaneously
injected with 0.9% NaCl solution daily for 21 days; the experi-
mental group with 10 animals who were administered adrena-
line subcutaneously at a dose of 0.5 mg per 100 grams of body
weight daily for 21 days.

The subcutaneous adrenaline administration to white rats
daily for 21 days at a dose of 0.5 mg per 100 g of body weight
caused a stress reaction leading to hyperglycemia, fatty hepato-
dystrophy with the formation of necrosis foci and coarse steato-
sis on the background of the growth of ALT, AST, and GGT ac-
tivity by 2.5 and 1.8 times on the 7" day, indicating the cytolytic
syndrome with cholestasis. The adrenaline administration to
experimental rats for 3 weeks was accompanied by an increase
of chondroitin-6 and chondroitin-4-sulfates in the serum content
and a decrease in heparan sulfates, which indicated the develop-
ment of liver fibrosis.

Keywords: rats, adrenaline stress, connective tissue, liver,
chondroitinsulfates, heparansulfates, fibrosis.

PE3IOME

BJIUAHUE CTPECCA, BBI3BAHHOI'O HNOAKOXK-
HbIM BBEJIEHUMEM AJIPEHAJIMHA, HA METABO-
JU3M COEJUHHUTEJIBLHON TKAHU B JKCIIEPHU-
MEHTE

"Kuokauno JI.B., 'Tumomenko O.I1., *Mopo3enxo /I.B.,
*Maxosunen B.1., 2Tie6osa E.B.

'Xapvkosckas 2ocyoapcmeentas 3006emepuUHapHas aKademust;
’Hayuonanvnwiil papmayeemuueckuii ynugepcumen, *Hncmu-
mym namono2uit NO360HOYHUKA U cycmasos um. npog. M. 1. Cu-
menxo Hayuonanvnotl akademuu MeoUyuHckux Hayk Ykpaumot,
Xapvkos, Yrkpauna

[lenbro MCCleIOBaHUS SIBISETCS YCTAHOBJICHHE B JKCIICPH-
MEHTe Ha OeJbIX KpbiCax BIMSHUS aIPEHAIMHOBOTO CTpecca
Ha MeTaboIN3M COCTHUHUTEIHHON TKaHH Ha OCHOBE MOpP(}OII0-
TMYECKHUX MCCIIEIOBAHMI TICUCHH M ONPEIETICHNS B CHIBOPOTKE
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KPOBH JKMBOTHBIX METa0OJHUTOB-MapKEPOB COCTUHUTEIBHOM
TKaHHU — OOIIMX XOHIPOUTHHCYIIH(HATOB U (PPaKIHiA TIIHKO3aMH-
HOTJIUKAHOB.

HccnenoBanust mpoBeICHBI Ha OCIBIX OCCIOPOIHBIX KPBICaX-
caMiax 3-MecsiyHOrO BO3pacTa, xuBas macca - 180-220 rpamwm,
Ha 0a3e MHcTuTyTa MaToioruy MO3BOHOYHHMKA U CYCTaBOB UM.
npod. M.M. Cutenko HarroHaapHOM akaIeMUH MEIUIIMHCKAX
HayK Ykpausbl. JKUBOTHbBIE pacrpeneseHbl Ha 3 TpyMNIbl: UH-
TaKTHBIC — 5; KOHTpoJIbHas rpynna — 10 Kpblc, KOTOPBIM exe-
JTHEBHO, B TeueHue 21 cyTok noakoxxHo BBoauiau 0,9% pactBop
NaCl, uccnenyemas — 10 KMBOTHBIX, KOTOPBIM €XKEIHEBHO, B
TedeHue 21 CyTOK MOIKOKHO BBOAWIN agpeHaIuH B f1o3e 0,5 mr
Ha 100 rpaMM >xuBOro Beca.

BBenenue noakokHO O€bIM KpbICaM aJpeHaIMHA €KEIHEB-
HO, B TedeHue 21 cyrok B go3e 0,5 mr Ha 100 r xuBO# Macchl
Tejla BBI3BIBACT CTPECCOBYIO PEAKIMIO, KOTOpash MPUBOIHUT K
TUNICPIIIMKEMUH, KHUPOBOW renaroaucTpoduu ¢ obpasoBaHueM
0YaroB HEKpPO3a U KPYITHOKANEJIbHOTro cTeaTo3a Ha (oHe pocTa
Ha 7 CyTKU OIIbITa aKTHMBHOCTH aJaHHH-aMHHOTpaHC(epasbl,
acrapTaT-aMUHOTpaHcdepassl ¥ raMMa-TiIy TaMUIITpaHchepaspl
B 1,8 u 2,5 pa3a, 4TO CBUIETENBCTBYET O HAJTMYMU LIUTOIUTHYC-
CKOTO CHHIpOMa C XOJIeCTa3oM. BBeneHue ajpeHanHa KCIe-
PUMEHTAIBHBIM KPbICAM B TCUCHHE 3 HENENIb COMPOBOXKIACTCS
TIOBBIIIICHUEM COJICPYKAHUS B CBIBOPOTKE KPOBH XOHIPOUTHH-6
¥ XOHJIPOMTHH-4-Cynb(aToB M CHIKEHHEM TernapaHcynbdara,
YTO CBUCTEIBCTBYET O pa3BUTHH GpruOpO3a MedeHH .
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XWPYPTHYECKU BbI3BAHHASI TPABMA U PAHO3AKUBJISIOIIAE CBOMCTBA
BETYJIUHCOJEPXKAIIIAX MA3EN (3KCIIEPUMEHTAJIBHOE UCCJIEJIOBAHME)

Tpomun C.H., bararypus I.O., *Uepusos U.A., XaeB O.A., *Ouup-Tapaes A.H.

"Vuueepcumem Peasus, Canxkm-Ilemepoype,; ° @edepanvhoe 2ocydapcmeentoe 0100xicemnoe 00pazo8amenvhoe
yupedcoenue gvicuiezo 0opazosarnus "Cankm-nemepoypeckuil 20Cy0apCmeeH bl NeouampuyecKutl
Meduyunckutl yrugepcumem'" Munucmepcmea 30pasooxpanenus Poccuiickoii @edepayuu,
3Canxm-ITlemepbypeckuil 2ocydapcmeennviii ynusepcumem, Poccuiickas @edepayus

‘-Ipessblqai/'mble CUTYyalllH, CBA3AaHHBIC C YYaCTUBIIMMUCH
nokapaMu B OOLIECTBEHHBIX MecTax (KiIyOsl, pectopansr) [1],
JUKTYIOT paspa60TKy HOBBIX U OIITUMHU3ALUIO IPUMEHEHUS YIKE
HU3BECTHBIX q)apMaKOJ'IOFI/l'-[eCKI/IX CpEACTB, HUCIIOJIB3YyEMBIX IIPU
TEPMHUYECKUX TpaBMmax [2,3]. B cBsi3u ¢ aTuM BHUMaHKe (apma-
KOJIOTOB B 3HAUMTEIHHON CTENEHU [IPUBJICKACT TPUTCPIIEHOUT
OeTyinuH, 00JaJa0INi MMONMUBAJICHTHBIM JieiicTBHeM. beTynun
BIIEPBbIC OBbLT MOJyYeH MyTeM CyOnuManuy u3 6epe3oBoil Kopsl
B 1788 rony T. JloBuuewm, kak coeuHEeHHe Oesoro 1Bera, 00-
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Jajarollee MaKCHUMAJIbHBIM JIedeOHbIM 3()(HEeKTOM B JICUEHUH
0’KOTOB ¥ TIOBEPXHOCTHBIX TpaBM. CBOE COBpEMEHHOE Ha3BaHHE
oH nosyuus 6narogapst Masony B 1831 rony. Panee ysxe usyua-
J1ach MPOTHBOBOCIIANIMTENIbHAS aKTUBHOCTh OeTyiuHa [4] u pa-
HO3AXKUBJIAIOIIAA U IIPOTUBOOXKOIOBasA aKTUBHOCTb HEKOTOPBIX
€ro MPOM3BOJHBIX [5], OHAKO, UCIIONB30BANN OCTYJIMH B 5 %—i
KoHLeHTpauuu. MMerorcst qanHbie 00 ucnonb3oBanun 0,015%
smynbcuu OetynuHa [6]. [pu 3ToM He MoMy4eHO CTaTUCTUYECKU
3HAYMMOM pa3HHUIBI B pENapaly PaH y SKMBOTHBIX C 3MYIbCHEH
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OeTynMHa 1 SMYJIBCHOHHON OCHOBOM. [109TOMY TIpencTaBisieT HH-
Tepec n3ydeHue OerysmHa B auara3one konuenrparumi 0,015 5%.

Henb uccnenoBanusi - M3y4eHHE MPOTHBOBOCHIAIUTEIIBHBIX
CBOWCTB OETYIMHCOACPIKAILNX Ma3ei Ha MOAEISIX KOXKHO—IIIO-
CKOCTHOI! U 0)KOrOBOH paH.

Marepuan u Metoabl. Pano3axusisiione cBoiicTBa Oe-
TynuHa u3yyasun Ha 170 GecriopomHbIx OelbIx Kpblcax 000ero
nona maccoit 180—-200 r Ha Mozenu KOKHO—TIJIOCKOCTHOM paHsbl
(B Hamel Moaudukanuu). B onbiTe HCHONB30BAIM Ma3u C CO-
nepkanueM Gerynuna 0,2%, 0,5% u 5%. ITomumo GeTynuHa B
COCTaB Ma3eBbIX KOMITO3WUIUI BXOAMJIH: TreKToput — 5,0 (s
5% mazu — 4,0) u karamua Ab (6en3ankonus xmopun) 0,1% no
100,0. Ha BBICTPIIKCHHOM y9acTKe CIHHBI pasMepoM 9 cm’ y
JKMBOTHBIX 11071 6apOaMHIIOBBIM HAPKO30M 10 Tpadapery BbIpe-
3aJIM OBAJIbHBIN yYacTOK KOXH 10 (pacuuu miomaaso 400 mm2.

JKuBoTHBIX paszenuiau Ha 5 rpynm. ['pynme KOHTpos paHbl
o0pabarbIBaIi Ma3eBOM OCHOBOM, IPYIIIE CPAaBHEHHS — OQHLIU-
HanbHOU 10% MeTtuiypauioBoil Maszpto (MYM). OnbITHBIM
rpynnaM Ha pany Harocwiu 0,2%, 0,5% u 5% OerynuHOBYIO
Ma3b. PaHbl 00padaTsiBan co 2 CyTOK €XeAHEBHO. Bee sKuBOT-
HbI€ HAXOAWJIUCH B UHAUBUYAJIbHBIX KJIIETKaX.

DhheKTUBHOCTL MPENaparoB OINCHUBAIU MO CKOPOCTH CO-
KpallleHUs] PaHeBOH MOBEPXHOCTHU, CPOKAM OTXOXKICHHS CTpPyIIa,
rEUCTOMOP(HOJIOrUICCKON KapTHHE paHEeBOTO mporecca Ha 7, 14
U 21 CyTKH U 110 CPOKaM IOJIHOTO 3a’KUBJICHHUS.

IIpoTuBoOXKOTrOBBIE CBOMCTBA M3ydyasu Ha 15 Kpoiaukax 1o
o01enpuHaTOi MeToauke (B Hamel Moaudukamm). 3aduKcu-
POBaHHBIM JKMBOTHBIM K BBICTPH)KCHHOMY Y4YacTKy Hapy>KHOH
IIOBEPXHOCTH YIIHOM PakOBUHBI IprkuManu Ha 10 cex coenu-
HEHHBIN C HarpeBaTeIbHBIM IEMEHTOM packaséHHbIN 10 150°C
HWIMHAPUYECKUI CTEp)KeHb TuamMeTpoM | cm.

JKuBOTHBIX pa3aenniy Ha 3 rpynisl (10 5 KPOJIHUKOB B KaX-
noit). KoHTposbHO# rpymme KUBOTHBIX 0)OTM 00pabaThiBa-
JI1 Ma3eBOll OCHOBOMH. ['pymnmne cpaBHEHUs Ha OXKOT'OBYIO I1O-
BEPXHOCTh HAHOCWIM O(QUIMHATBbHBIM penapat «[lantenomn»
[7]. IloBepxHOCTBH O>kOTa OIBITHOM rpymibl cMassiBanu 0,5%
GeTynnHOBOIT Ma3bro. Oxoru oOpadaTbIBalM cO 2 CyT. exe-
JHEBHO.

D(hheKTUBHOCTL MPENaparoB OINCHUBAIU MO CKOPOCTH CO-
KpAIlleHUs] O’KOrOBOW TOBEPXHOCTH, XapakTepy I'MICPEeMHH B
pas3IMYHbIe CPOKH IIPOIiecca, THCTOMOP(OIOrHIEeCKOil KapTHHE
0KOT0BOTO Ipouecca Ha 3, 8 u 13 cyTKu ¥ cpoKaM MOJIHOTIO 3a-
JKUBJICHUA.

Jliis onpeneneHuss CKOPOCTH COKPAILECHUS PAHEBOW U 0XKOIo-
BOU TIOBEPXHOCTU UCIIOJIb30BaJIA HHaHHMeTpH'—lCCKI/Iﬁ MCTO/ B
momudukanuu T.H. usxunoii [8]. [Tnomans runepemun onpe-
JIeIsuIach MIaHUMETPUYECKUM METO/IOM Ha BHYTpeHHei (Oonee
CBETJION) YacTH yIIHOW pakoBHHBI Kpoisuka. [Ipu mopdosoru-
YECKOM HCCIICIOBAHUM CPE3bl OKPALIMBAIN FEMAaTOKCUINHOM U
s03uHOM. [Ipenaparbl u3ydanau Mnpu MOMOIIM CBETOONTHYECKO-
ro muxpockorna JIOMO MUKME/I 5 npu ysenudenuu x100 u
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x200. MuxkpodoTorpadupoBaHue mpenapaToB MPOBOIMIN IPH
nomoru 1udposoit potokamepsl Nikon D70s.

CrarucTideckylo 00pabOTKy AaHHBIX MPOBOJMIM C IIOMO-
mpto nporpammbel SPSS v.17.0 mis Windows. IlpoBepky Ha
HOPMAaJIbHOE pacrpelesieHue NpoBoAuIM 1o Merony Kommoro-
poBa—CMupHOBA.

PesyabTarel n o0cyxkaenne. BusyanbHoe n3ydeHHE KOKHO-
IUIOCKOCTHBIX PaH B OIPE/ICNICHHbIE CPOKH PaHEBOIo mporecca
M0Ka3ajio, YTO CTPYI B OIBITHBIX IpyInax ¢ o0paboTkoi paH
oeryirHoM B 0,2%, 0,5% u 5% xoHuenTpanuu orouien Ha 11=£1,
12+1 u 11+1 cyt, coorBercTBeHHO. B rpynme ¢ o6paboTkoit
pan MYM ctpyn oromen Ha 13+1 cyT, a B rpynmne KOHTpOJIs —
14+1cyT. YV XKUBOTHBIX KOHTPOJBHOM I'PYIIIbI SKCCYNAT B paHe
ObLI THOMHBIM, BO BCEX OCTAJIBHBIX IpyIIax — cepo3HbiM. Cko-
POCTB COKpAILEHHsI IUIOLIAM PAaHbI Y )KUBOTHBIX C 00paboTKOM
pan GetynunoBoii Masbio 0,2 %, 0,5 % u 5 % KoHUEHTpauuu
0 7 CyT BKIIIOUUTENBHO coctaBuia 5,5 %, 6,8 %, 6,8 %, 1o
14 cyt BxmountensHo — 10,5 %, 10,7 %, 11,1 %, no 21 cyt
BKJIFOUMTENbHO — 6,7 %, 9,5%, 8% B CyT, COOTBETCTBEHHO. Y
METWIYypalJIOBOW Ma3M Kak IIpenapara cpaBHeHHs Ha 7, 14 u
21 eyt —6,6%, 5,2%, 3,35% B cyT, a B rpynmne KoHTpois — 2,6%,
11,7%, 5,5% B cytku (puc. 1).

s 127
=
3 107
= 8 aMYM
=
s 6 B 0,2%6eTynumH
E 44 0 0,5%6eTynuH
§ N 05%6eTynuH
N B KoHTponb

4=

7 14 21
CyTKU

Puc. 1. Bruanue 6emynuna (maszv 0,2%, 0,5% u 5%) na cko-
POCmb COKPAWeHUsl PaH

CoracHO MOJIy4eHHBIM JaHHBIM, HaHOOJIbIIIasi CKOPOCTh COKpa-
IIeHus1 OblIa Y )KUBOTHBIX, YbH PaHbl 00pabaThIBaIn OETYITMHOBOM
mazbio 0,5% xoHueHTpanyy. HauGonpimii MHTEpBa CKOPOCTH
3a)KHBJICHHST HAOJFONAJICSI B KOHTPOJILHOM IpyIITe )KUBOTHBIX. J{0
7 cyT. IIOLIaAb PaHbl COKpAIlAIach HE3HAYUTENILHO B CBA3M C €&
pacnoizaHueM yxe 2—3 CyT Moj AeHcTBHEM THOMHOIO 3Kccynara.
Jlo 14 cyT. pana cokparuanach ¢ HAMOOJNBbIIIEH CKOPOCTBIO, YTO, TI0—
BUAUMOMY, 06’bflCHﬂeTCS[ py6LLOBbIM CTATrMBAaHUEM PaHbI.

T'ucromopdosiornyeckoe HCCleJOBaHUE MTOKA3aIo0, YTO He-
CMOTps Ha NO3/1Hee OTXOKIeHue crpymna (12 cyt.), snurenusa-
1Sl paHbl, 00pabdareiBaeMoit 6eTyrHoM B 0,5% KOHIICHTpaLUH
3aBeplLaIack y)ke Ha 7 CyT., TOIJIa KaK [Py UCIIONIb30BaHUH OeTy-
HOBOM Masu 0,2% u 5% KOHLEHTpALMK STUTETU3ALUS TTOJIHO-
CTBIO 3aBEpILIMIACh TOJBKO K 14 cyr.kam. {ng MYM stu cpoku
MOJTHOM snuTenu3any — 21 CyT., a B TpyIIie KOHTPOJIS SITUTENH-
3alusl y psijia JKMBOTHBIX MpeBbicuiia 29 cyT. (Tabnuia).

Tabnuya. Bruanue paziuunlx Konyenmpayuii Oemyauna na cpoxKu noaHou SRUmenu3ayuu pan

IIpenapart CpoxH MOJTHOIi IMUTEJIU3ALHH, CYT.
KOHTPOJb (6e3 00paboTKH) 29+] **
10% MeTuIypauiioBas Masb 2141 *
0,2% GerynuH 14£1 **
0,5% Gerymun 7+0,5 **
5% Gerynun 14£1%*

* - paznuuus 0ocmogepHul no cpasHenuto ¢ konmponem, p<0,05
** - paznudus 00CmMosepHbl N0 CPAGHEHUIO ¢ MeMUIYpayuiosou masvio, p<0,05
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MakpoCKOIMYECKOE HCCIICIOBAHIE OYKOTOBBIX PaH B OIpeEre-
JICHHBIE CPOKH 0KOTOBOTO IPOLIecca MOKa3allo, YTO CKOPOCTh CO-
KpallleHus IUIomaau oxora B rpymnme ¢ 0,5% oeryminom, «IlanTe-
HOJIOM» M Ma3eBOM OCHOBOMH 110 3 CYT. BKJIFOUUTEIIBHO COCTAaBHIIA
11,5%, 5,5% u 10,1%, no 8 cyt. BximrountensHo — 0,8%, — 1,5% u
—0,36%, 1o 13 cyt.ok BrrountensHo 1,5%, 1,1% u 0,36% B cyT.,
cooTBeTcTBeHHO. [TosTyyeHHbIe TaHHbIe CBUJICTENIBCTBYIOT O Oosee
OBICTPOM COKPAIICHHH TLIONIA A 0KOTOBOI IIOBEPXHOCTH IOJT BO3-
neitcriem 6etynuHa B 0,5% KoHueHTpauuu (puc. 2).

79
78 1+

\

—4— KoHTponb
68 —&—auHTeHon
—4—0,5% GeTynuH

Mnowaae TepMoTPaBMbl, MMZ

1 2 3 4 5 6 7 8 9 10 11 12 13
CYT CYT CYT CYT CyT CYT CYT CYT CYT CYT CYT CyT CyT
Bpems, cyT

Puc. 2. Ckopocmb cokpauwjenus niowaou 0ico2080il nogepx-
Hocmu

IMepBoHauabHas IIIOMIA/b 0)O0ra cocTaBisuia 79 mm?, Tlep-

'E'[.-

h W |
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BOHAYaJIbHOE YBEJIMYCHHE IUIOIIAIM oXKora (OTpHULATeNIbHbIC
JIaHHbIE) OOYCIIOBJICHBI MOCIEIYIOIUMU PEAKTUBHBIMH H3Me-
HCHUSIMH B COe)lHHPlTeHI)HOﬁ TKaHH, TO €CTb IEPEXOAOM II0-
BPEXKICHHBIX TKaHEW M3 COCTOSIHUSI HEKpoOMo3a B Hekpo3. ['u-
croMopdosiornueckas KapTrHa rokasajia pa3inius B JMHAMHUKE
penapaiuy y UCClIeyeMbIX I'PYI KUBOTHBIX. B rpymmne koH-
TpoJsi (Ma3eBasi OCHOBA) — MPOIECCHl Perapainuy MPOXOAUIN
HepaBHOMEpHO. B mepByio ouepenp, IIoIas HEKpO3a B 3TOH
rpymne Oblia MakcumaibHOH. Tlociie momHOro OTTOpKEeHHs He-
KPOTHU3UPOBAHHBIX YYAaCTKOB, COCAMHUTCIIbHAA TKaHb 3aMETHO
oreperkaiia HaloN3AONMK HAa HEe JIUAEPMHUC 10 CKOPOCTH
pocta u muddepeHupoBkr. To ecTh y KOHTPOIBHOM TPYIIIEI
JKHBOTHBIX, 3QKHBJICHHE MPOXOIHIO C 00pa3oBaHUEM TpyOoro
nedopmupytomero pyoma. B rpymnmne ¢ od6padorkoit pan «Ilan-
TEHOJIOM» HET TEHJICHIIMU K IOJIHOMY OTTOP)KEHHIO HEKpo3a, a
nuddepeHIMPOBKa COSMHUTEILHON TKAaHN M JITUTEIIHUSI IPOXO-
JIT O0Jiee CHHXPOHHO, YTO TOBOPHUT O 0o0Jiee MOIHOLIEHHOM 3a-
xuBnenn (puc. 3). B onbiTHO# rpyrie ¢ o6padorkoii pan 0,5%
OETYIMHOBOI Ma3bl0 HEKpO3 0OO0MCKCHHOW TKaHW MHUHUMAJCH,
BOCCTAHABJIMBACTCA XpsAlIEBas IJIaCTUHKaA, II03BOJIASA pPaHEe
MOJIHOLIGHHO SMUTENN3UPOBaThCs. B rpyImax KOHTpoJIst ¥ cpaB-
HEHUsI 4acTh HEKPOTH3UPOBAHHOW TKAaHM OTTOPraeTcsi Ha BCIO
TOJIILY yXa, OCTaBJIAsA KPYIVIbIE OTBEPCTHS, IPUMEPHO PaBHBIE
JIMaMETPy O’KOTI'0BO MOBEPXHOCTH (KOHTPOJIb) WM 3HAYUTEIIb-
HO MEHblIe 0XK0roBoi noBepxHoctu («Ilantenon»). [1o6ouHbIX
2({EeKTOB NpH UCIOIb30BAHUN OETYIMHOBBIX Ma3el BO BCEX U3-
y4aeMbIX KOHIEHTpALHUIX He HaO0IaI0Ch.

Puc. 3. Teuenue panesozo npoyecca 0o nevenus (A) u 6 npoyecce nevenus (b) 0,5% 6emynunosoii mazvio

C 1aBHUX BpEMeH H3BECTHBI IIeeOHbIe CBOMCTBa Gepe30Bo-
ro gertsi. [loiyuaemblil myTeM CyXoil MeperoHKH OepecThl, OH
00a1aeT aHTHCENTHYECCKUMH, PAHO3KUBIAIONIMMUA M MECT-
HOpa3apaXkarolllMMU CBOMCTBAMU. bepe3oBblil 1€rOTh BXOAUT B
cocTaB Ma3el BuimbknHcoHa M TuHMMeHTa Butiaesckoro [6]. B
cocTaB 0epe30BOro ACrTS BXOAUT OTPOMHOE KOJIMYECTBO OMO-
JIOTMYECKH aKTUBHBIX BEIIECTB: (DEHOJI, KPE30JIbl, AUOKCU-OCH-
30161, TBasikoN U Ap. IIpu 3ToM HM3yuann paHO3aKHUBIAIOIIUE
cBoiicTBa 1% Ma3u JUHUKOTHHATa OETyaMHa B CpPaBHEHUH C 5%
MVYM Ha ananormynoii mozpenu [5]. CKOpPOCTb COKpaIleHUs
pasbl Ha 10 cyT.Ku o AelicTBHEM TUHUKOTHHATA OCTyIMHA CO-
ctaBuna 66%, nox aeiictsueM MYM 55%, a B rpymiIie KOHTpOJIs
45%, 4TO TOBOPUT O HAJMYMU Y AUHUKOTHUHATA OETyNUHA BBI-
PaKEHHBIX PaHO3XKUBJIAIOLINX CBOICTB. B Hamieil pabote Tak-
e ylaIoch 10Ka3aTh 3G (EKTHBHOCTH HCCIIEAYEMOTO BELIECTBA
(GeTynuHa) BO BCEX KOHIEHTPALUX MO CKOPOCTH COKPAILICHUS
paHbl. DTO MOATBEPXKIAIOT JaHHbIE MONyYEHHbIE APYTHMH aB-
topamu [9,10]. OnHaKo KauecTBEHHBIE PA3IUYUs B perapanuu
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YAAI0Ch BBIIBUTH JIUIIb [0 CPOKAM MOTHOM SMUTETH3ANN PaH
MOCPEICTBOM THCTOMOPQOIOrnieckoro uccaeqopanus. JL.B.
SIKoBJI€Ba M COABT., M3y4ajl MIPOTHBOOXKOTOBBIE CBOMCTBA CYy0-
cTaHuuu (QeHompbHOro rHAPo(OOHOro Mmpemapara MPOMOIUCa
(PI'TII), sBasromielicss OCHOBHBIM JACHCTBYIOIIMM BEIIECTBOM
masu «IIpomunokcuay». B nanuoii pabote nmokaszaHo, 4to kK 21-M
cyT. ®I'TIII npeBoCXOAUT MO CKOPOCTH COKPAILEHUS] 0’KOTOBOM
MOBEPXHOCTHU KaK IPYMITy KOHTPOJIS, TAK U Mpenapar CpaBHEHHs
(3% npononucoBas Ma3b). B Hamem mccienoBaHUU CHIDKCHUE
JOCTOBEPHOCTH TMOTYUYEHHBIX TakKe PE3ylbTaTOB MOIVIO OBITH
00yCIIOBJICHO BBIOOPOM MOJENH HCCIECAOBAHUSA. DTO CBSI3aHO
C TeM, 4TO Ha JaHHON MOJENU HEBO3MOXKHO JO3UPOBATh CHITY
MPIKATHA PACKaJeHHOTO METAIMYECKOTO CTEPXKHA K yXY, 4TO
00yCIOBIMBAET HEKOTOPBIE PA3INUUs B NIyOMHE OXKOTa y KaxkK-
JIOTO OTJAETBHO B3SITOTO AKHUBOTHOTO.

BriBoasbl.

1. betynuHcoaepkamye Ma3u 00JaJar0T PaHO3KUBIAIOIINMHI
CBOIfCTBaMH BO BCEX HCCIEIYEMBIX KOHIIEHTPALUSIX.
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2. Ma3sp 6etynuna B 0,5% KOHIICHTpaLUK 00JIaaeT BBIPAKCH-
HBIMU IIPOTHUBOOKOTOBbIMHU CBOﬁCTBaMH, HE ycCTynas Ipu 3TOM
npenapary cpaBHenus «[lanteHom.

3. HapyxHoe npuMeHeHue OeTylnMHa HE CONPOBOXKIAETCS IIO-
60uHbIMU Y derTamu.
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SUMMARY

SURGICALLY CAUSED INJURY AND WOUND-HEAL-
ING PROPERTIES OF BETULIN (EXPERIMENTAL
STUDY)

"Proshin S., 2Bagaturiya G., 3Cherivov 1., *Khaev O.,
30chir-Garyaev A.

Private Educational Establishment of Higher Professional Train-
ing «Reaviz University», St.Petersburg; *State Educational Estab-
lishment of Higher Professional Training «St.Petersburg State Pe-
diatric Medicaly of the Health Ministri of the Russian Federation;
IState Educational Establishment of Higher Professional Training
«Saint Petersburg State Universityy, Russian Federation

According to the experimental data a triterpene alcohol betu-

lin have anti-inflammatory, wound- and burn-healing activity.
Previous data reports, that betulin was used in not less than 5%
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concentrations. That is why studying less concentrations is of
major interest.

The goal of this investigation is to study anti-inflammatory
properties of betulin-containing ointments on models of full-
thickness skin and burn wounds.

Betulin activity was studied on 170 white outbred rats with
a back full-thickness skin wounds and 15 rabbits with ear skin
burns. Efficiency of preparations was estimated according to a
speed of wound (burn) surface reduction, time of a scab rejec-
tion (for wounds), character of hyperaemia reduction (for burns),
histological data of wound (burn) preparations on the 7, 14 and
21 (3, 8 and 13) days and complete healing time of wound. Bet-
ulin-containing 0,2%, 0,5% and 5% ointments were studied. The
highest wound-healing activity has shown 0,5% betulinic oint-
ment. Burn-healing effects of 0,5% betulin-containing ointment
were also more expressed, than in other groups. Full epitheliza-
tion of wounds was seen on the 7 day (p=0,02). Speed of burn
surface reduction of treated with 0,5% betulinic ointment was
equal to that treated with «Pantenol», and even surpassed it ac-
cording to histological data.

Keywords: betulin, wounds, burns.

PE3IOME

XHPYPTUYECKH BBI3BAHHASI TPABMA U PAHO-
3AKUBJISIIOIIHUE CBOICTBA BETYJIMHCOIEPKA-
I[UX MA3E# (3KCIIEPUMEHTAJILHOE MCCJIEJO-
BAHHE)

Mpoumn C.H., *bararypus I.O., 3Uepusos U.A.,
3XaeB O.A., }Ounp-T'apaes A.H.

"Vuusepcumem Peasus, Canxkm-Ilemepoype; °®edepanvioe
eocyoapcmeentoe  O100dcemnoe  00pa308amenvHoe  Yupedic-
Oenue svicuwezo obpazosanus "Canxm-nemepbypeckuil 20cy-
OapcmeenHblil neOuampuyeckutl. MeouyuHckull ynugepcumem"
Munucmepcmea 30pasooxpanenus Poccutickot @edepayuu;
3Cankm-Ilemepbypeckuii  20Cy0apcmeeHnoll  YHUGECPCUMEe,
Poccuiickan @edepayus

Llenbio uccnenoBaHus SIBUIOCH HM3y4deHHE IPOTHBOBOCIIA-
JIMTEJIbHBIX CBOMCTB OETYIMHCOIEPIKAIIMX Ma3eld Ha MOAEISX
KO)KHO—TIJIOCKOCTHOM U 0KOTOBOH paH.

AKTHBHOCTB OeTyniHa n3y4ain Ha 170 Gerbix 6ecropoaHbIX
KpbICaX C KO)KHO—TUIOCKOCTHOM paHOW U 15 Kposimkax ¢ 0:Koro-
BOIf paHOil. D(PHEKTHBHOCTD MPEMAPATOB OLCHUBAIIHU 110 CKOPO-
CTH COKpALIECHUs PaHEBOI (0)XKOrOBOIT) OBEPXHOCTU U CPOKaM
OTXOXKJICHUS CcTpyna (UIs paH), XapakTepy TrumepeMuu (A
0)KOTOB), @ TAK)XE TUCTOMOP(OIOrHYECKOH KapTHHE PaHEBOIO
(oxxoroBoro) mpouecca Ha 7, 14 u 21 (3, 8 u 13) cyTku u no
CpOKaM MOJIHOTO 3a)KHBJICHHMSI.

CKOpOCTh COKpAIIICHHST PaHEBOM MOBEPXHOCTH ObLIa MaKCH-
MaJIbHOU B rpymmne ¢ obpaborkoit pan 0,5% OGerynnHOBOIT Ma-
3b10 (u3yvanu 0,2%, 0,5% u 5% ma3eBble KOMIIO3ULUH), TTOJI-
Hasl SIUTENN3alus paHbl HacTynuia yxe Ha 7 cytku (p=0,02).
CKOpPOCTb COKpAIIICHHUS 0)KOTOBOM MTOBEPXHOCTH I0J1 ICHCTBHEM
oerynuna B 0,5% KOHLIEHTpaLUU He YCTyIaja IO CBOUM IOKa-
3atensM npemnapary «IlaHTeHO», a COITaCHO TUCTOJIOTMYECKUM
JIaHHBIM, JJa)Ke IIPEBOCXOINIIA eTO.

PC3yﬂbTaTbl IMPOBEACHHOI'O HMCCICAOBAHUA IIOKa3ajiu, YTO
HanOOJIBLIYIO PAHO3AXKUBILSIIONIYIO aKTHBHOCTH IIPOSIBUJIA Ma3b
oerynuna B 0,5% xoHuentpauuu. [IpoTHBOOKOrOBBIC CBOMCTBA
0,5% GeTynMHOBOW Ma3M TaK)Ke OKa3aJIHCh 00Jiee BHIPAXKCHBI.
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In patients with type 1 diabetes as well as type 2 diabetes,
cardiovascular complications are rather more common than
in patients without diabetes [24,25,35,41,43]. For example,
the development of cardiovascular disease in type 1 diabe-
tes is at least 10 times higher than in the population without
diabetes [9,25]. Accordingly, a number of both experimental
[18] and clinical [10] studies have focused on the study of
cardiovascular complications in conditions of diabetes mel-
litus. Diabetic cardiomyopathy is a severe complication asso-
ciated with functional and structural dysfunction of the myo-
cardium and is not related to other conventional factors such
as coronary heart disease, hypertension, congenital heart de-
fects, and heart valve defects [4,28,31].

From the viewpoint of a number of authors, [26] but not all of
them [29,37] there is a strong link between hyperglycemia and
cardiovascular disease, however, the nature and pathogenesis of
these changes are not fully understood [44].

Currently, it is believed that the activation of peroxidation
processes and the reduction of NADPH-oxidase levels play
an important role in the pathogenesis of chronic complications
of diabetes mellitus, including the development of cardiovas-
cular complications [3,13,15,16,38]. These changes result in
cardiomyopathy, which in turn causes the apoptosis of cardio-
myocytes, along with myocardial hypertrophy and an increase
in the amount of collagen deposition [13,14,27]. Hypertrophy
of cardiomyocytes with subsequent infarction, apoptosis, and
fibrosis is a structural change of the diabetic cardiomyopathy.
manifested in changes in the size of the heart chambers, as well
as a number of functional disorders in the form of systolic and
diastolic dysfunction [12].
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Interestingly, according to some studies, changes in type 1
diabetes develop only in the left ventricle chambers due to an
increase in wall thickness, which is mainly caused by the disrup-
tion of microcirculation [18,21,44]. According to other studies,
changes in type 1 diabetes also develop in the right chambers of
the heart [21,23]. It should be noted that impaired function of the
right chambers of the heart in patients with diabetes mellitus, in
conditions of heart failure, pulmonary hypertension, and earlier
infarction, significantly affects the quality of life and the prog-
nosis of survival [21,30].

Most studies indicate the development of diabetic cardiomy-
opathy in the later stages of diabetes mellitus, usually in the 8th
to 12th week after inducing diabetes [1]. Available studies are
mainly aimed at studying the changes in the left chambers of the
heart, while the ongoing changes in the right chambers of the
heart are studied less.

Based on the above, the aim of our study is to study the on-
going morphological changes in the right chambers of the heart
during experimental diabetes.

Materials and methods. The experiment was performed
on 20 Wistar rats of both sexes, weighing 200-250 g. Of
these, 10 rats were controls, and 10 ones with experimental
diabetes. We were inducing experimental diabetes by intra-
venous administration of 150 mg 10% alloxan solution. The
control and target animals were placed in standard Vivarium
conditions. We diagnosed diabetes by blood glucose levels.
The animals were withdrawn from the experiment by inject-
ing 1% etaminal-sodium into the abdominal cavity (intraperi-
toneally). We took the material from the left and right cham-
bers of the heart.
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In the histological examination, the material was fixed in 10%
formalin and Karnua fixation mixture. The 5, 10, and 30 mcg.
paraffin slices were stained with hematoxylin-eosin and picro-
fuxin by Van Gieson method.

In the biochemical examination, the blood glucose levels
were determined in both control and target animals. We deter-
mined blood glucose levels by means of standard Medi-test
indicators.

Computer programs Adobe Photoshop and Image J soft-
ware were used for morphometric analysis. 5 animals from
each group underwent morphometric analysis, and 10 slices
were studied from the right and left ventricles and atria of
each animal’s heart. The size of the bounded area was record-
ed by a computer program in microns (um) and automatically
transferred to Microsoft Excel spreadsheets.

The Student’s T-test was used to test the confidence of the dif-
ference between the data indicators

Results of histological examination. Based on a study we
conducted earlier [2] at the early stage of diabetes (1 month)
after the administration of alloxan, rats showed a decrease in
weight. At the early stage of the experiment, namely 1 month
after the start of the experiment, the major structures of the
myocardium underwent minor changes during the mildly on-
going pathological process. At this stage, most cardiomyo-
cytes maintained their usual structure and did not differ from
those of the control animals. Only a few cardiomyocytes
showed dystrophic changes and necrosis. During a severe
pathological process, at the same stage e.g. 1 month after the
start of the experiment, the marked dystrophic changes in
cardiomyocytes increased, especially in the left chamber of
the heart. No significant changes were observed in the right
chambers at the same stage of the experiment (1 month). In
histological examination, 3 months after the administration
of alloxan, especially in severe experimental diabetes, hy-
pertrophic changes in cardiomyocytes were found along with
dystrophic and necrotic changes in the left chambers of the
heart. The structure of the myocardium in the right cham-
bers of the heart was disordered as compared to that of the
left chambers. Cardiomyocytes experienced the severe dys-
trophic and necrotic changes, with apoptotic cells found in
them In addition, the number of hypertrophic cells was dra-
matically increased. Interstitial and perivascular fibrosis were
found. At the same stage, there were found the changes in the
microcirculatory network of the myocardial venous system
- manifested venous stasis and quite intense vascular con-
gestion. The blood vessels were dilated, and the aggregation
and agglutination of red blood cells were observed in several
blood vessels. Dramatic destructive changes in endothelial
cells were detected (Fig.).
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tion. Cardiomyocytes experienced the severe dystrophic and ne-
crotic changes, hypertrophic cells. Interstitial edema. The blood
vessels were dilated, and the aggregation and agglutination of
red blood cells were observed in several blood vessels. Haema-
toxylin-Eosin

In alloxan diabetes, changes in the diameter of the cardiomyo-
cytes on myocardial slices were detected in the entire heart. In 1
month after the start of the experiment, the average diameter of
the cardiomyocytes in the right and left chambers of the heart was
insignificantly increased. In 3 months after the administration of
alloxan, the average diameter of cardiomyocytes increased signifi-
cantly in the right atrium and made 12.992+0.35, i.e. increased by
26.8% (P<0.05) as compared to the controls, while in the right ven-
tricle it was 14.935+0.25 and increased by 17.9% as compared to
the controls (P<0.05). The mean diameter of cardiomyocytes in the
left ventricle and atrium was insignificantly increased at 3 months
of the experiment and made 13.60+0.3 and 13.900+0.4, respec-
tively, increased by 2% (P<0.05) as compared to the control group
values. The results of our study match the data of several research-
ers [5,11,19] (Table).

Therefore, a significant increase in the diameter of the car-
diomyocytes in the right chambers of the heart was observed
at a later stage and an insignificant increase in the diameter of
the cardiomyocytes in the left atrium and ventricle of the ani-
mals (P<0.05). In the study, hypertrophy of the cardiomyocytes,
which was observed in diabetic heart chambers, led to the en-
largement of the right chambers, while the changes in the left
chambers were insignificantly manifested. These results are
consistent with the results of the Charissa E van den Brom.,
2010 study, however, there are different data obtained in rats
in other studies [18,20]. Ongoing studies on diabetes provide

Table. Changes in body mass, glucose levels, and cardiomyocyte diameter in control and experimental rats

Wistar rat Control group (n-10) All:i‘;‘;(gi(il:;t)e s4 Allo;zzkc:izl:i;e)s 12 p
Body weight (g) 250+14,5 225+15,6 210+16,7 <0.05
Glucose mmol/L 6,3+0,2 13,7+0,5 17,9£2.9 <0.001

RV CD (um) 12.661+0.24 12.722 +0.24 14.935+0.25 <0.05
LV CD (um) 13.342+0.37 13.450+0.37 13.620+0.3 <0.05
RA CD (um) 10.238+0.27 10.270+0.27 12.992+0.35 <0.05
LA CD (um) 13.615+0.72 13.790+0.72 13.900+0.4 <0.05

CD - cardiomyocyte diameter; RV — the right ventricle; LV — the left ventricle; RA — the right atrium; LA — the left atrium.
The difference is statistically reliable * P<0.05 compared with the control animals
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different results in terms of changes in cardiomyocyte sizes. The
results of our study match with the results of several researchers
[7,8,11,17,36]. However, according to other studies, the size of
cardiomyocytes in animal experimental diabetes models either
did not change at all [22], or there were no changes in the di-
ameter of cardiomyocytes, and only variations in the length of
cardiomyocytes were observed [6]. The results of our study di-
rectly contradict the findings of a number of researchers [34,40]
where a reduction in the diameter of cardiomyocytes in both RV
and LV of the diabetic heart was observed.

Conclusion. The obtained results indicate that at a later stage,
in particular, 3 months after the start of the experiment, there was
a disruption of microcirculation in the myocardium (endothelial
lesion, vascular dilatation, stasis, erythrocyte aggregation, and
agglutination), interstitial and perivascular fibrosis, dystrophic
changes in cardiomyocytes, necrosis, and apoptosis. Cardio-
myocyte hypertrophy was observed in several areas. Changes in
the diameter of the cardiomyocytes were observed, with a signif-
icant increase in the diameter of the cardiomyocytes, especially
in the right chambers of the heart, while there were observed in-
significant changes in the diameter of the cardiomyocytes in the
left chambers. It appears that functional and structural changes
in the right chambers of the heart are directly related to systemic
sensitivity to insulin [7,32,33]. It is likely that these changes are
due to the above metabolic shifts [39,42].

Based on the above, it is possible to assume that the impact (in-
fluence) of diabetes mellitus on the structure and function of the
right chambers may be more noteworthy than considered earlier.

REFERENCE

1. Akula A, Kota MK, Gopisetty SG, Chitrapu RV, Kalagara
M, Kalagara S. 2003. Biochemical, histological and echocardio-
graphic changes during experimental cardiomyopathy in STZ-
induced diabetic rats. Pharmacol Res 48:429—435.

2. Osipiani B., Machavariani T., Gvamichava T., Gachechiladze
I., Nikobadze E. Vitamins D and E combined effect on thr rat
myocardium under alloxan-induced diabetes. Georgian Medical
News, 01 Oct 2017, (271):102-106

3. Baynes JW, Thorpe SR. 1999. Role of oxidative stress in dia-
betic complications: a new perspective on an old paradigm. Dia-
betes 48:1-9.

4. Boudina S, Abel ED. Diabetic cardiomyopathy revisited. Cir-
culation. 2007 Jun 26;115(25):3213-23.

5. Bracken NK, Woodall AJ, Howarth FC, Singh J: Voltage-de-
pendence of contraction in streptozotocininduced diabetic myo-
cytes. Mol Cell Biochem 261: 235-243, 2004

6. Cagalinec M, Waczulikova I, Ulicna O, Chorvat D
Jr. 2013. Morphology and contractility of cardiac myocytes
in early stages of streptozotocin-induced diabetes mellitus in
rats. Physiol Res 62:489-501.

7. Charissa E van den Brom, Joanna WAM Bosmans, Ronald Vlas-
blom, Louis M Handoko, Marc C Huisman, Mark Lubberink, Carla
FM Molthoff, Adriaan A Lammertsma, Margriet D Ouwens, Mi-
chaela Diamant, and Christa Boer. Diabetic cardiomyopathy in
Zucker diabetic fatty rats: the forgotten right ventricle. 2010

8. Danilova, I. G., Sarapultsev, P. A., Medvedeva, S. U., Gette, .
F., Bulavintceva, T. S., & Sarapultsev, A. P. (2015). Morphologi-
cal restructuring of myocardium during the early phase of exper-
imental diabetes mellitus. Anatomical Record, 298(2), 396-407.
9. Dorman JS, LaPorte RE, Kuller LH, Cruickshanks KJ, Or-
chard TJ, Wagener DK, Becker DJ, Cavender DE, Drash
AL. 1984. The Pittsburgh insulin-dependent diabetes mellitus

© GMN

(IDDM) morbidity and mortality study: mortality results. Dia-
betes 33:271-276.

10. Drews R, Meyer JU, Hahn W, Motz R, Hetzer R. 2004. His-
tomorphometric analysis of right ventricular myocardium in pa-
tients with diabetes mellitus. Pathol Res Pract 200:291.

11. Dyntar D, Sergeev P, Klisic J, Ambiihl P, Schaub MC, Do-
nath MY. 2006. High glucose alters cardiomyocyte con-
tacts and inhibits myofibrillar formation. J Clin Endocrinol
Metab 91:1961-1967.

12. Feng B, Chen Sh, Chiu J, George B, Chakrabarti
S. 2008. Regulation of cardiomyocyte hypertrophy in dia-
betes at the transcriptional level. Am J Physiol Endocrinol
Metab 294:1119-1126.

13. Fiordaliso F, Bianchi R, Staszewsky L, Cuccovillo I, Doni
M, Laragione T, Salio M, Savino C, Melucci S, Santangelo
F, Scanziani E, Masson S, Ghezzi P, Latini R. 2004. Antioxidant
treatment attenuates hyperglycemia-induced cardiomyocyte
death in rats. J Mol Cell Cardiol 37: 959-968.

14. Fiordaliso F, Leri A, Cesselli D, Limana F, Safai B, Nadal-
Ginard B, Anversa P, Kajstura J. 2001. Hyperglycemia activates
p53 and pS3-regulated genes leading to myocyte cell death. Dia-
betes 50:2363-2375.

15. Ghosh S, An D, Pulinilkunnil T, Qi D, Lau HC, Abrahani
A, Innis SM, Rodrigues B. 2004a. Role of dietary fatty acids
and acute hyperglycemia in modulating cardiac cell death. Nu-
trition 20:916-923.

16. Ghosh S, Ting S, Lau H, Pulinilkunnil T, An D, Qi D, Abra-
hani MA, Rodrigues B. 2004b. Increased efflux of glutathione
conjugate in acutely diabetic cardiomyocytes. Can J Physiol
Pharmacol 82: 879-887.

17. Grimm D, Jabusch HC, Kossmehl P, Huber M, Fredersdorf
S, Griese DP, Kramer BK, Kromer EP. 2002. Experimental dia-
betes and left ventricular hypertrophy: effects of beta-receptor
blockade. Cardiovasc Pathol 11:229-237.

18. Hoit BD, Castro C, Bultron G, Knight S, Matlib MA. 1999. Non-
invasive evaluation of cardiac dysfunction by echocardiography in
streptozotocin-induced diabetic rats. J Card Fail 5:324-333.

19. Howarth FC, Qureshi MA: Effects of carbenoxolone on heart
rhythm, contractility and intracellular calcium in streptozotocin-
induced diabetic rat. Mol Cell Biochem 289: 21-29, 2006.

20. Joffe II, Travers KE, Perreault-Micale CL, Hampton T, Katz
SE, Morgan JP, Douglas PS. 1999. Abnormal cardiac function in
the streptozotocin-induced non-insulin-dependent diabetic rat: non-
invasive assessment with Doppler echocardiography and contribu-
tion of the nitric oxide pathway. J Am Coll Cardiol 34:2111-2119.
21. Karamitsos TD, Karvounis HI, Dalamanga EG, Papadopou-
los CE, Didangellos TP, Karamitsos DT, Parharidis GE, Louri-
das GE. 2007. Early diastolic impairment of diabetic heart: the
significance of right ventricle. Int J Cardiol 114:218-223.

22. Kita Y, Shimizu M, Sugihara N, Shimizu K, Yoshio
H, Shibayama S, Takeda R. 1991. Correlation between histo-
pathological changes and mechanical dysfunction in diabetic rat
hearts. Diabetes Res Clin Pract 11:177-188.

23.Kosmala W, Przewlocka-Kosmala M, Mazurek W. 2007. Sub-
clinical right ventricular dysfunction in diabetes mellitus: an ul-
trasonic strain/strain rate study. Diabet Med 24:656-663.

24. Krolewski AS, Kosinski EJ, Warram JH, Leland OS, Busick
EJ, Asmal AC, Rand LI, Christlieb AR, Bradley RF, Kahn
CR. 1987. Magnitude and determinants of coronary artery dis-
ease in juvenile-onset, insulin-dependent diabetes mellitus. Am
J Cardiol 59:750-755.

25. Laing SP, Swerdlow AJ, Slater SD, Burden AC, Morris
A, Waugh NR, Gatling W, Bingley PJ, Patterson CC. 2003. Mor-

171



tality from heart disease in a cohort of 23,000 patients with insu-
lin-treated diabetes. Diabetologia 46:760-765.

26. Lehto S, Ronnemaa T, Pydrild K, Laakso M. 1999. Poor gly-
cemic control predicts coronary heart disease events in patients
with type 1 diabetes without nephropathy. Arterioscler Thromb
Vasc Biol 19:1014-1019.

27. Li Y, Ma J, Zhu H, Singh M, Hill D, Greer PA, Arnold
IM, Abel ED, Peng T. 2011. Targeted inhibition of calpain re-
duces myocardial hypertrophy and fibrosis in mouse models of
type 1 diabetes. Diabetes 60:2985-2994.

28. Liu Q, Wang S, Cai L. Diabetic cardiomyopathy and its
mechanisms: Role of oxidative stress and damage. J Diabetes
Investig. 2014 Nov;5(6):623-34.

29. Lloyd CE, Kuller LH, Ellis D, Becker DJ, Wing RR, Or-
chard TJ. 1996. Coronary artery disease in IDDM gender dif-
ferences in risk factors but not risk. Arterioscler Thromb Vasc
Biol 16:720-726.

30. Marcu CB, Beek AM, Vun Rossum AC. 2006. Cardiovas-
cular magnetic resonance imaging for the assessment of right
heart involvement in cardiac and pulmonary disease. Heart Lung
Circ 15:362-370.

31. Miki T, Yuda S, Kouzu H, Miura T. Diabetic cardiomyopa-
thy: pathophysiology and clinical features. Heart Fail Rev. 2013
Mar;18(2):149-66.

32. Mittal SR. Right ventricular functions in patients with
type 2 diabetes below 50 years. J Assoc Physicians In-
dia. 2007;55:599-600.

33. Movahed MR, Milne N. Presence of biventricular dys-
function in patients with type II diabetes mellitus. Con-
gest Heart Fail. 2007;13:78-80. doi: 10.1111/j.1527-
5299.2007.888138.x.

34. Nemoto O, Kawaguchi M, Yaoita H, Miyake K, Mae-
hara K, Maruyama Y. 2006. Left ventricular dysfunction
and remodeling in streptozotocin-induced diabetic rats. Circ
J70:327-334.

35. Norgaard K, Feldt-Rasmussen B, Borch-Johnsen
K, Saelan H, Deckert T. 1990. Prevalence of hypertension
in type 1 (insulin-dependent) diabetes mellitus. Diabetolo-
gia 33:407-410.

36. Nunoda SI, Genda A, Sugihara N, Nakayama A, Mizuno
S, Takeda R. 1985. Quantitative approach to the histopathology
of the biopsied right ventricular myocardium in patients with
diabetes mellitus. Heart Vessels 1:43-47.

37. Orchard TJ, Olson JC, Erbey JR, Williams K, Forrest
KYZ, Kinder LS, Ellis D, Becker DJ. 2003. Insulin resistance-
related factors, but not glycemia, predict coronary artery dis-
ease in type 1 diabetes 10-year follow-up data from the Pitts-
burgh Epidemiology of Diabetes Complications study. Diabetes
Care 26:1374-1379.

38. Rajagopalan S, Kurz S, Miinzel T, Tarpey M, Freeman
BA, Griendling KK, Harrison DG. 1996. Angiotensin II-me-
diated hypertension in the rat increases vascular superoxide
production via membrane NADH/NADPH oxidase activa-
tion. Contribution to alterations of vasomotor tone. J Clin
Invest 97:1916.

39. Shoghi KI, Gropler RJ, Sharp T, Herrero P, Fettig N,
Su Y, Mitra MS, Kovacs A, Finck BN, Welch MJ. Time
Course of Alterations in Myocardial Glucose Utilization in
the Zucker Diabetic Fatty Rat with Correlation to Gene Ex-
pression of Glucose Transporters: A Small-Animal PET In-
vestigation. J Nucl Med. 2008;49:1320-1327. doi: 10.2967/
jnumed.108.051672.

40. Stilli D, Lagrasta C, Berni R, Bocchi L, Savi M, Delucchi

172

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

F, Graiani G, Monica M, Maestri R, Baruffi S, Rossi S, Macchi
E, Musso E, Quaini, F. 2007. Preservation of ventricular per-
formance at early stages of diabetic cardiomyopathy involves
changes in myocyte size, number and intercellular coupling. Ba-
sic Res Cardiol 102:488-499.

41. Unger RH, Foster DW. 1998. Diabetes mellitus. In: Wil-
son JD, Foster DW, Kronenberg HM, Larsen PR, edi-
tors. Williams textbook of endocrinology. Philadelphia, PA:
WB Saunders Co. p 973-1059.

42. van den Brom CE, Huisman MC, Vlasblom R, Boontje
NM, Duijst S, Lubberink M, Molthoff CF, Lammertsma AA,
Van der Velden J, Boer C. Altered myocardial substrate me-
tabolism is associated with myocardial dysfunction in ear-
ly diabetic cardiomyopathy in rats: studies using positron
emission tomography. Cardiovasc Diabetol. 2009;8:39. doi:
10.1186/1475-2840-8-39.

43. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silber-
shatz H, Kannel WB. 1988. Prediction of coronary heart disease
using risk factor categories. Circulation97:1837-1847.

44. Yu X, Tesiram Y, Towner R, Abbott A, Patterson E, Huang
S, Garrett MW. 2007. Early myocardial dysfunction in strepto-
zotocin-induced diabetic mice: a study using in vivo magnetic
resonance imaging (MRI). Cardiovasc Diabetol 6:6

SUMMARY

STRUCTURAL CHANGES AND MORPHOMETRIC
ANALYSIS OF CARDIOMYOCYTES IN RATS WITH
ALLOXAN DIABETES

!Osipiani B., 2Machavariani T.

IThilisi State Medical University, *Iv. Javakhishvili Tbilisi State
University, A.N. Natishvili Institute of Morphology, Tbilisi,
Georgia

The aim of this research was to study the ongoing structur-
al changes in rat cardiomyocytes during alloxan diabetes and
their morphometric analysis in dynamics, in particular 1 and 3
months after the start of the experiment.

The experiment was performed on 20 Wistar rats of both
sexes, weighing 200-250 g. Of these, 10 rats were controls, and
10 ones with experimental diabetes. We were inducing experi-
mental diabetes by intravenous administration of 150 mg 10%
alloxan solution. Histological, biochemical, morphometric, and
statistical methods of research were used in the experiment.

Based on the histological examinations it was stated that
dystrophic changes, necrosis, and apoptosis of cardiomyocytes
were found in alloxan diabetes.

Microcirculation was disrupted in the myocardium (endo-
thelial lesion, stasis, red blood cell aggregation, and agglutina-
tion). At the later stage, all of the above changes were more pro-
nounced in the right chambers of the heart. 3 months after the
start of the experiment, along with all the above changes there
was found the hypertrophy of cardiomyocytes,

The morphometric study revealed that at the later stage, a sig-
nificant increase in the diameter of cardiomyocytes, especially
in the right chambers of the heart observed, which was most
likely caused by the specific functional and structural features
of the right chambers of the heart. All this gives us reason to
assume that the impact of metabolic changes caused by diabetes
mellitus on the right chambers of the heart is quite significant
and noteworthy.
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PE3IOME

CTPYKTYPHBIE M3MEHEHUSI U MOP®OMETPU-
YECKHM AHAJIN3 KAPIMOMUOIIUTOB KPBIC ITPA
AJINIOKCAHOBOM JIMUABETE

'Ocunsin B.C., *2Mauapapuanu T.I.

"Tounuccrkuit 20cyoapemeennviti. MeOUYUHCKULL YHUBCPCUMEN,
2Tounucckuii 2ocyoapcmeennoiil ynusepcumem um. U. oica-
saxuweunu, Uucmumym mopgonocuu um. A.H. Hamuweunu,
[ py3sus

Llenblo ucciienoBaHus SIBUJIOCH HM3YYEHHE CTPYKTYPHBIX
WU3MEHEHUH, MPOUCXOAIINX B KAPJAUOMHUOIMTAX KPBIC, U HX
MOp(HOMETPUYCCKHI aHATH3 TPU ANIOKCAHOBOM auabeTe B
JUHAMUKe, B YaCTHOCTH cnycTs 1 U 3 Mecsua mnocjie Hadaja
IKCIEPUMEHTA.

OxcnepuMeHT mposegeH Ha 20 kpwicax jauHMM Bucrap
oboero mosia Maccoit 200-250 r. Y3 uux 10 kpsic ObLIH KOH-
TPOJbHBIMH, & 10 - HeaeBbIMH. DKCIICPUMEHTATBHBIN THA0CT
BBI3bIBAJIM [IOCPEICTA0BM BHYTPUBEHHOro BBeneHus 150 mr
10% pacTBOpa ajiokcaHa. B skcniepuMeHTe UCI0JIb30BAIUCH
THCTOJIOrMYEeCKUe, OMOXHMHUYECKHEe, MOopdoMeTpuuecKue u
CTAaTHCTHYECKHUE METO/IbI UCCIIEIOBAHNSI.

I'ucronornyeckre UCCIeNOBaHUS MOKa3aly, YTO MPH aj-
JIOKCAHOBOM aMabere HabOII0AaroTCs IUCTpOodHUUYSCKUE H3-
MCHEHUA, HECKPO3 M aIlolTo3 KapAHuOMHUOLIUTOB, Hapymel-me
MHUKPOLMPKYJISIIUU B MHOKapae (MOBPEXJICHHE SHAOTEIHs,
cTa3, arperauus 3pUTPOLMTOB, armioTuHaunus). Ha OGoiee
MO3HUX CPOKaX, B YaCTHOCTH CIyCTsS 3 Mecsia OT Hayaia
OKCIIEPUMEHTA BBILICIIECPEUYUCIICHHBIC UBMCHEHUSA B MUOKapAC
Obutn GoJiee BBIPaKCHHBIMHU, OTMEYajiach THHEPTPOdUs Kap-
JAUOMHOIITUTOB.

MopdomeTpruueckoe UCClie0BaHUE TOKA3aJI0 3HAYUTEIb-
HO€ YBEJIMYCHUE JHaMeTpa KapJAHOMHOLHUTOB, OCOOCHHO B
MPaBBIX OTACNAX Ceplla, YTO, OUCBUIHO, BHI3BAHO CIHECIU(H-
4eCKMMH (PyHKIIMOHAJIBHBIMH U CTPYKTYPHBIMH OCOOCHHO-
CTSIMU IIPaBbIX KaMep cepALa.

PesynbraThl IPOBEIECHHOTO HCCISIOBAHUS MO3BOJISIIOT 3a-
KIIFOYUTb, YTO BJIMUAHHUE Ha IpaBbI€ KaMEpbl ce€paua MeETa-
0O0JTMYCCKUX M3MCHCHHUH, BBI3BAHHBIX CaXapHBIM IHA0CTOM,
BC€CbhbMa 3HAYMUTCIIbHBI U 3aC.]'ly)KI/IBaIOT OCOGOFO BHUMAHU.
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DPAPMAKOJIOI'NYECKASA XAPAKTEPUCTUKA JIEBO®JTOKCAIUHA
N ETO KIMHUYECKOE IPUMEHEHHUE (OB30P)

ranok E.A., Kopanenko T.U., Kpacuukosa JI.B., Mumuna M.M., Bosk A.O.

Xapvrosckuil HAYUOHATLHBIT MEOUYUHCKULL YHUsepcumem, Ykpauna

C OTKpbITHEM aHTHOMOTHKOB TaKHE TSKEJIbIe MH(EKIIMOHHbBIE
MIPOLIECCHI, KaK CEINCUC, MEPUTOHUT, TAaHTPEHa, Ka3aloch, CTaIH
YIpaBIseMbIMH, OJHAKO IO CeH JEeHb MPOJOIKAIT YHOCUTH
JKU3HU MUJUIMOHOB Jitozied. IlpuumnHa 3Toro siBneHus - pacty-
1asi YCTOWYMBOCTh OaKTepuil K aHTUMHUKPOOHBIM Mpenaparam
[28,32,35].

Ha ceromusmnuii aeHb B Mupe paspabarbiBaeTCs BecbMa
HEOOJbIIOE KOJIMYECTBO HOBBIX aHTMOAKTEPHAIILHBIX IIperia-

© GMN

pAaToOB, MPUYEM C KaXKIBIM I'OZIOM HX MPOU3BOJCTBO BCE MEHb-
e U MEHbIIE, IPUYUHON YEro SBISETCs BbICOKas CTOMMOCTb
CO3JaHMA KaKAOTo Takoro mpemnapara (1o 1 mupa. nomniapos),
U (hapMalleBTHUECKUE KOHLIEPHBI, YYUTBIBask OBICTPOE pa3BUTHE
PE3UCTEHTHOCTH OO0JIE3HETBOPHBIX MHUKPOOOB K aHTHOHOTHKAM,
BCE C MEHBIIIEH 0XOTOM OepyTcs 3a Takue pa3padoTKu.
Pa3BuTHE PE3UCTEHTHOCTH K aHTUMUKPOOHBIM IIperaparam y
MHOTHX OaKTepUalbHBIX MMAaTOreHOB 00ycIoBIUBaeT Hed(hek-
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TUBHOCTb TPAJULIMOHHON Tepanuu, B pe3yjbTare JICUCHUEe HH-
(exuunii craHoBHUTCs 00JIee CIIOXKHBIM U TOPOTHM. B pasButhu
¥ PacHpOCTPaHEHUHU PE3UCTEHTHOCTH UTPAIOT POJIb TPU (PaKTo-
pa: MyTauuu B OOBIYHBIX I'€HAX, HPHBOJSIINE K PACIIUPEHUIO
CHEKTpa PE3UCTEHTHOCTH, Nepeiadya Pe3UCTEHTHOCTH I'€HOB OT
OJHUX MUKPOOPTaHU3MOB K APYI'UM U YCHJICHHUE CEJICKTUBHOIO
JIaBJICHHS YCJIOBHH CpeJibl B OONBHUIAX U 32 UX MPeJesIaMH, YTO
BEJICT K aKTUBU3ALUHU IPOLIecca pa3BUTUS PE3UCTEHTHBIX Opra-
HU3MOB [25,48]. HekoTtopble HOBblE MEXaHU3MBbl PE3UCTEHTHO-
CTH C TPYAOM IOJIAIOTCS BBISBICHHIO JTAOOPATOPHBIMU METO-
namu. Takum 06pa3oM, pe3UCTEHTHbIE MUKPOOPTraHU3MbI 4acTO
OCTAIOTCSl HEPACIO3HAHHBIMHU BIUIOTH IIMPOKOTO PaclpocTpa-
HeHUs B OOJILHUILIE.

MukpoOuonorudeckast akTHBHOCTB JieBodiokcauHa (Tpyri-
na (TOPXUHOJIOHOB) IPH JICUCHUN MHPEKLUH Pa3InIHOrO Mpo-
MCXOXKICHUS TIPEJICTABIISICT OCOObIM Hay4HbIN nHTEpeC. M3BecTHO,
YTO JIGBO(IOKCAIIMH OTHOCHUTCSI K aHTHOAKTepUaIbHBIM Cpell-
cTBaM rpymbl propxuHosaoHoB (DX), 061aalonMX BEIpaXKEHHOM
HPOTUBOMHUKPOOHOM aKTUBHOCTBIO M IIMPOKO INPUMEHSIOTCS B
MEIMIMHE KaK aHTHOHMOTHUK ITHPOKOTo crekTpa aeiictaus [5]. Tlo
IIMPOTE CIIEKTPa NMPOTUBOMUKPOOHOTO NEHCTBUS, aKTUBHOCTH M
MOKa3aHUsIM K npuMeHeHnto X OMH3KM K aHTHOMOTHKAM, OTHa-
KO OTJIMYAIOTCSI OT HUX IO XUMHUYECKOH CTPYKTYpe U IPOUCXOK-
JICHUIO, YKa3aHHbIE IIperaparbl He MMEIOT MPUPOIHOIO aHajora.
JleBodrokcann 00aaeT MPEMMYIECTBEHHO OaKTePULIUIHBIM
neiicTrieM. DTOPXHUHOIOHBI OKA3bIBAIOT OAKTCPUIIMAHBIN P dEKT,
THOZIABJISIS JKM3HEHHOBAXKHBIH (hepmeHT MukpobHo# kinetku JTHK-
rupasbl ¥ Hapyas ouocunres JIHK.

Benymue nosuuuy B apceHasge COBPEMEHHBIX aHTHOAKTe-
puanbHbIX cpeactB ®X 3aHuMaroT Onaromapsi CBOMM CBOM-
CTBaM: YHHKAQJIbHBIW UIsl aHTUMUKPOOHBIX CPE/ICTB MEXaHU3M
neiicTBusl MHruOupoBanue ¢GepMeHTa OakTepHaIbHON KIeT-
ku - JIHK-ruppaser; BbiCOKasi creneHb aHTHOAKTEpHATIbHOU
AKTUBHOCTH; LIMPOKHH CIEKTP aHTHMHKPOOHOTO NEUCTBUS,
BKJIIOYAsl TPAaMOTPULATEIbHBIE M TPaMIIONIOKUTEIbHbIE adpo0-
Hble OakTepuu, (HekoTopble mpenaparbl OX aKTUBHBI B OTHO-
HICHHH aHa’pOOOB), MUKOOAKTEPUH, XJIAMHIUH, MHKOILIA3MBbI
[21]; HeBbICOKas yacTOTa PE3UCTEHTHOCTH MHKPOOPIaHU3MOB
Kk ®X; BbICOKast OMOIOCTYITHOCTD IIPU MPUEME PEr 0S; BbICOKast
CTENEeHb IPOHUKHOBEHUSI B TKAHH M KJIETKH MaKpOOpraHu3Ma
[16]; mpomomKUTENbHBINA MEPUOJ] MOTYBBIBEACHUS U HaIU4He
MOCTaHAOMOTHYECKOTO 3B PeKTa onpeaessieT yIo0Hoe 103Upo-
BaHUE - 1-2 paza B CyTKH; BO3MOXHOCTb COUETAHHOTO IPUMEHE-
HHS C IPYTHMH IPyIIaMK aHTHOAKTepHaIbHbIX cpencTB (bera-
JIAKTaMSbl AMHHOIVIMKO3M/bI, MAaKpPOJIW/ABIL, [JIUKOMENTHIbI,
JIMHKO3aMU/Ibl, HUTPOWMHMIA30J1b); BBICOKasl 3()(PEKTHBHOCTH
IpH JICYCHUH BHEOONBHUYHBIX M TOCIHTAJIBHBIX HMHQEKIHi
NPAaKTUYECKU JTI000# JIokanu3auuu [15]; BO3SMOXKHOCTH MpUMe-
HEHUS [UIs SMIIMPUYECKON Tepaliy, B TOM YUCIIe MOHOTEpaIuHy,
B cilyuae TsoKenblX MHpeKuuil B craimonape [29]; ynosierBo-
pUTENbHAs NEPEHOCUMOCTh INpPEenaparoB, HEBBICOKAs 4acToTa
110004HBIX 3()(PEKTOB.

®X, B Tom unciie nesoduokcarun (JID), seistores npenapa-
TaMH C HIMPOKUMH MTOKA3aHUSIMHU K IPUMEHEHHIO ITPU HH KU~
SIX Pa3IMYHON STHONIOTHH U JIOKAIN3ALUH HHPEKIHOHHOTO IPO-
necca. braarogaps ontuManbHOM GpapMakOKMHETHKE C BHICOKOM
CTENEHBIO OMOOCTYITHOCTH, YCTOHYMBOCTH K TpaHC(hOpMaLK
B OpraHu3Me, JI0CTaTOYHO MEIUICHHBIM BBIBEACHHEM M3 Opra-
HHM3Ma, B OCHOBHOM, ITyT€M ITOYEUHOIl CeKpernu, o0ecreyeHnn
BBICOKOW KOHLICHTPALIMU B MOYE B HEU3MEHEHHOM BUJIE, OHH CO-
OTBETCTBYIOT IIPAKTUYECKU BCEM HEOOXOAMMBIM TPeOOBAaHUAM,
KOTOpBIE NPEIBIBIAIOTCA K Ipenaparam Ul Je4eHUs] HMEHHO
UH(QEKINI MOYEBBIBOASIINX ITyTel. B TKaHIX MOUYEII0n0Boii cH-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CTEMbI KOHLIEHTPAIMs JeBO(IIOKCALMHA [IPU TePareBTHIECKUX
J103aX COOTBETCTBYET MJIM MPEBBILIACT KOHI[CHTPALHUIO B CHIBO-
poTke KpoBu [34].

JI®, ananorn4yHo OQIIOKCAILMHY, XapaKTePU3yeTCs INPOKUM
aHTHOAKTEPHATIBHBIM CIIEKTPOM JICHCTBHUS, OXBATHIBAIOIIUM
OCHOBHO# CIIEKTp a’pOOHBIX BO30ymuTeNell OakTepHaibHBIX
3a00NeBaHMIl: TPaMIIOJIOKHUTEIbHBIE M TIPaMOTPULATEIbHbBIC
ycJIOBHO-TIaTOreHHble Oaktepun: N.gonorrhoeae, Chlamydia
trachomatis, U. urealyticum, M. hominis. 3Ha4MbIM CBOWCTBOM
npernapara sIBJIsS€TCS ero BBICOKash aKTHBHOCTb B OTHOIICHUH
BHYTPUKJIETOUYHBIX N1aTOTeHOB [6,22,23,41,46,49].

JI® otHocutes k 111 mokosnenuro 1UTOPXUHOIOHOB, 3TO CHH-
TETMYECKOEe XUMHOTEPANIeBTHIECKOE BEIIECTBO, (TOPHPOBAHHBIN
KapOOKCUXHUHOJINH, CBOOOIHBINA OT OCTATKOB S-SHAHTHOMEpa pa-
remigeckoro cooorenust - JIC odokcaruna, sieasiercst L-m3omep
o¢noxcarHoM. ITockoiabKy Ha JIGBO(IIOKCALMH TPUXOAUTCS
HPAKTUYECKH BCS NMPOTUBOMUKPOOHAsI aKTUBHOCTh B paLleMHYe-
CKOM CMeCH W30MEpOB, €ro aKTUBHOCTB i Vifro B JIBa pasa mpe-
BBILIIACT aKTHBHOCTH Oiokcarnua. MoJieKyia CyIecTByeT B BHIE
amuroHa 1py 3HadeHUsIX pH, COOTBETCTBYIOIIMX CPENe TOHKOIO
kuieyHrka. O0namaeT CBOWCTBOM K OOPa30BaHHIO CTAOMIBHBIX
COCIMHEHHI C HFOHAMU MHOTUX METaJLIOB.

W3 nanHBIX Hay4yHOIl IUTEPATyphl U3BECTHO, YTO OMONOCTYII-
HOCTb mpernapara cocrasisieT 99%, a 0cobeHHOCTH ero (papma-
KOKHHETUKHU TaKOBBI, 4yTO 87% Ipenapara BHIBOAUTCS C MOYOi
B HEM3MEHEHHOM BuJe. [0 JaHHBIM MUPOBOH M OTEYECTBEHHOMU
HAay4YHOH JIUTepaTypbl JIEBO(GIOKCALMH SBISIETCS BBICOKOAK-
THUBHBIM aHTHOWOTHKOM OTHOCHTEIIBHO CIICIYIOIINX MUKPOOP-
TaHU3MOB: CTPENTOKOKKOB (S. pneumoniae), cTadUIOKOKKOB,
XJIAMUIMI, MUKOILJIa3M, JISTHOHEIJ, UEPCUHUH, callbMOHeIT, H.
parainfluenzae, M. catarrhalis, K. pneumoniae, B. pertussis, ,
Citrobacter spp., E. coli, Enterobacter spp., Acinetobacter spp.,
P. spp., Neisseria spp., C. perfringens, B. urealyticus [4,20].

In vitro pe3sHCTEeHTHOCTh K JIeBO(UIOKCALMHY, KOTOpasi sB-
JSIETCS.  Pe3y/bTaTOM CIOHTAHHBIX MYyTalui, (GopMupyercs
penxo. HecMoTpst Ha MOsIBICHUE PE3UCTEHTHOCTH K HEMY Cpe-
oM S.pneumoniae, OHa OCTAeTCsi HAa CTAOWIIBHO HU3KOM YpOB-
He (1%). Hampumep, no manueiM uccienoBanus TRUST S.
pneumoniae MpOSIBISUIN YCTOWYMBOCTD K JIByM M Ooiiee aHTH-
OMOTHKAM Pa3HBIX KJIAcCOB, IPH 3TOM 99,1% U3 HUX COXpaHsUIU
4yBCTBHUTEIBHOCTD K JieBoiokcanuny (k nedypokcumy - Tob-
ko 18,3%, x asurpomuuny - 16,8%) [4].

HecMmotpst Ha TO, 4TO MEXIY JEBO(IOKCALNHOM U IPYTHMH
(dTOopxUHOIOHAMH HAOJIOAAETCS HEePEeKPEeCTHasl PEe3UCTECHT-
HOCTb, HEKOTOpble ycToiuuBble K ApyruM DX Mukpoopra-
HH3MBI MOTYT OBITh YYBCTBUTEIBHBIMH K JIEBO(IOKCALIUHY.
JleBoduiokcalH npenHa3Ha4YeH Uil MEAMKaMEHTO3HOM Tepa-
UM MHQEKINOHHO-BOCHAIUTEIBHBIX MIPOLECCOB, BBI3BAHHBIX
YyBCTBUTEJBHBIMH K HEMY Pa3JIMYHBIMHU IITAMMaMH MHKPO-
OpPraHM3MOB, B YAaCTHOCTH: TI'PAMIIOJIOKHUTEIIBHBIE a’pOOBI
- Enterococcus faecalis, Staphylococcus aureus (METHIIUII-
JIMHYYBCTBUTENbHBIE WITAaMMBI), Staphylococcus epidermidis
(MeTHLMJUIMHYYBCTBUTENIbHBIE  IUTaMMbl),  Staphylococcus
saprophyticus, Streptococcus pneumoniae (B T.4. MyJIBTHPE3H-
crenTHble mTaMMel - MDRSP), Streptococcus pyogenes, rpa-
MOTpHLATeNbHbIE ad3po0kl - Enterobacter cloacae, Escherichia
coli, Haemophilus influenzae, Haemophilus parainfluenzae,
Klebsiella pneumoniae, Legionella pneumophila, Moraxella
catarrhalis, Proteus mirabilis, Pseudomonas aeruginosa,
Serratia marcescens [19].

CrenyeT OTMETUTb, YTO B ONBITAX in Vitro 1eBOGIIOKCALUH
MMeJT BBICOKYIO aHTHOAKTepHAJIbHYIO aKTHBHOCTh B OTHOILICHUH
IPaMOTPHULATENILHBIX MHUKPOOPTaHW3MOB, BKJIIOYAsl IIpeicTa-
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BUTENCH cemeiicTBa Enterobacteriaceae  HeEPMEHTUPYIOIIMX
rpaMOTpHIATeNbHbIX OakTepuil. Tak, Ipy N3ydeHNH 4yBCTBHTEIIb-
HocTH 2980 KIMHMYECKUX WTaMMOB Escherichia coli, Klebsiella
pneumoniae, Proteus mirabilis, Enterobacter cloacae MuHuMaib-
Hasl TojaBisiiomas KoHueHtpauus s 90% wuccinenoBaHHbIX
mraMmmoB (MITK90) cocraBuna 0,5 Mxr/mit u Hinke [27].

[To oTHOmICHHIO K HE(DEPMEHTUPYIOUIUM TPAMOTPULIATEITh-
HbIM Oakrepusam JI® nmeer MeHee BBIPKCHHYIO aKTUBHOCTH. B
OTHOILICHUHM CUHCTHOWHOMW MMAaJIOYKH aKTUBHOCTH JID BhIIe, yem
y pannux ©X, 3a nckmouenuem nedasocnoputos (L[D). Pesu-
creHTHbIe K [{® mTaMMbl CHHETHOMHOM TAJIOYKH, BBIICICHHbBIC
U3 JbIXaTesIbHBIX MyTel OONBHBIX MH(EKIMAMU HIDKHUX OT/CIOB
PpecIMpaTopHOro TpakTa, ObUIN pe3ucTeHTHbIMU U K JID [26].

UYro kacaeTcsi KIMHUYECKUX INTAMMOB Acinetobacter spp.,
BBIICJICHHBIX Y MAl[MEHTOB OT/ACJICHNII MHTEHCUBHOM Teparuu
reMaroIoTuy U OHKojoruu, ompenesneHa 100% wyBCTBUTEINB-
HOCTh K JID. Tlpu neyeHn MalMEHTOB ¢ MHMEKIUSIMH JbIXa-
TENBHBIX MyTeH OTMe4eHO, 4To JID mposBiIsieT BBHICOKYIO aK-
TUBHOCTh B OTHOILICHHH YYyBCTBHUTEJIBHBIX M PE3UCTEHTHBIX K
aMITMIWUIMHY WtamMMoB Haemophilus influenzae, a Taxxe no
OTHOILCHHUIO K HPOAYLUPYIONMM U HE MPOAyLUpyIomuM Oera-
nakramasy wrammam Moraxella catarrhalis [43].

3HauuMbIM KauecTBOM JID, MpUHUMNHUAIBHO OTIMYAIOIIUM
ero ot panHux OX, sIBASCTCSA BBICOKAsi aKTUBHOCTh B OTHOIIIC-
HUU «IIPOOIEMHBIX» TPAMIIOIOKHUTEIBHBIX KOKKOB. Tak, JID BbI-
COKO aKTMBEH B OTHoOLIeHUU Streptococcus pneumoniae (MITK
cocrapisietr 0,25-0,2 mMr/i), BKIOUas MEHUIWLTMHOPE3UCTCHT-
HbI€, 1 OTHOCUTEIIBHO JIPYTUX CTPENTOKOKKOB (S. pyogenes, S.
agalactiae, S. viridans) [47].

Beicokass axtuBHOCT JI®  ycraHOBICHA OTHOCHUTENBHO
Staphylococcus aureus v npyrux ctapuiiokokkos (auanazoH MITK
0,06-64 mr/n pu MITK90 0,25-16 mr/n), JI®O HeCKONIbKO MEHEE aK-
THUBEH B OTHONICHUH SHTEPOKOKKOB, XOTSI B OTHOIIICHUH HEKOTOPBIX
mrrammoB Besmunabl MIIK cocrasssior 0,5-1 mr/im [19].

®X aKTHBHBI KaK B OTHOIICHHH OOJBIITHHCTBA TPAMOTPHIIA-
TEJbHBIX OakTepHii, B ToMm unciie E. coli (BKirouast SHTEPOTOKCH-
reHHbIe WTaMMBl), Shigella spp., Salmonella spp., Enterobacter
spp., Klebsiella spp., Proteus spp., Serratia spp., Providencia
spp., Citrobacter spp., M. morganii, Vibrio spp., Haemophilus
spp., Neisseria spp., Pasteurella spp., Pseudomonas spp.,
Legionella spp., Brucella spp., Listeria spp. Tax u rpaMIOJIOKH-
TEJBHBIX a9POOHBIX OaKTepHit, BKITtouast Staphylococcus spp., 3a
UCKJIFOYEHHEM METHLMIMHCTOMKUX ITaMMOB [2].

JI® aktusen B ortHomenuun Chlamydia spp., Mycoplasma
spp., M. tuberculosis, OBICTPOPACTYIIUX AaTUIHYHBIX MH-
koOakrepuit (M. avium), sHTepokokkoB, Corynebacterium
spp., Campylobacter spp., H.pylori, U. urealyticum. Ilpena-
par BBICOKOAKTUBHBIM B OTHOLIEHUM Listeria monocitogenes,
Corinebacterium diphtheriae [6,33].

JI® riMeeT MEHBIIYIO aKTHBHOCTD B OTHOIICHUN aHAYPOOHBIX
Oaxrepuil. OHM YCTOHYMBBI MJIM YMEPEHHO YyBCTBUTENIbHBI
K (TOPXMHOJIIOHAM, MOITOMY IPH JIeYeHUH OONBHBIX CO CMe-
IIAHHOW a’pOOHON M aHAdPOOHOM MH(EKInel, HarpuMep, HH-
TpaabIOMHUHAIBHON 1 THHEKoJIorndeckoi, ®X 1eraecoodpasHo
COoYeTaTh C METPOHU/IA30JI0M HJIH JIMHKO3amuaamu. Mccenenoa-
HHSL TTOCJIIHUX JIST TTOKa3aIl XOPOIIyIo 3G (EeKTHBHOCTh MPH-
MCHEHHUsI JICBOMIIOKCAIIMHA MPH JICUCHUU OCJIOKHCHHOW M He-
OCIIOKHEeHHOM yporenutansHoi nnpexunu (YI'U) [1,7,10,24].
Heocnoxuenunsie YI'U Gonee uem B 95% ciiydaeB BBI3BIBAIOT-
Csl OHUM MHKPOOPraHM3MOM, Hauboliee 4acTo M3 cemeiicTBa
Enterobacteriaceae. OCHOBHBIM BO30ynuTeseM sipisietcs E.coli
- 80-90%, ropasmo pexe S.saprophyticus (3-5%), Klebsiella
spp, Pmirabilis. ITpu ocnoxuenupix YI'U gactoTa BeIACICHUS
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E.coli cHwxaercsl, yalle BCTPEUAIOTCS ApPYyrue BO30YIUTEIH
- Proteus spp, Pseudomonas spp, Klebsiella spp, tpubsl (mipe-
umyecrserno C.albicans).

Bce XMHOJOHBI XOpOIIO BCACBHIBAIOTCS JKENTYI0YHO-KHIIEU-
HBIM TpakToM. lluia MoxeT 3amMe/UIATh BCAaChIBAHME XHUHO-
JIOHOB, OJIHAKO HE OKa3blBaeT CYIIECTBEHHOIO BIMAHHUS Ha
OMOIOCTYITHOCTh, KOTOpast cocTaBiaseT 99%. MakcumanbHble
KOHIIEHTPAllMK B KPOBH JIOCTUTAIOTCA, B CpenHeM, criycts 1-3
Jaca 1ocie rnpruema BHyTpb. Haumbonee BbICOKHME MaKCHMallb-
HbIe KOHIIEHTPALMM B KPOBU IOCJE OIHOKPATHOTO IIpHeMa
BHYTPb JOCTUTAIOTCS TP NpPUMEHEeHHH JieBoduokcaruHa (5,2
mr/im). OH TPOXOAWT IIALlCHTApHBIH Oapbep W B HEOONBIINX
KOJINYECTBAX NMPOHHUKAET B IPYAHOE MOJIOKO. BrIBoaUTCS U3 Op-
raHM3Ma [IPEUMYIIECTBEHHO TOYKAMHU U CO3AaeT BBICOKHUE KOH-
LIEHTPALMK B MOYE, YACTUYHO BBIBOAUTCS YEPE3 KEIUb.

®dapmakokrHeTnka JI® HOCHUT JTMHEHHBIH XapakTep U Mpej-
CKa3zyema MpH OJHOKPATHOM M TOBTOPHOM BBEIECHHM BHYTPB,
B/B M HE 3aBHCHT OT BO3pacTa, Mojia W pachl manueHrta [4].
IlocTosiHHAs KOHLEHTpauMs B Mja3Me KPOBHM JIOCTUIaeTcs
ciyctd 48 4 nocie npueme B 1o3e 500-750 mr 1 pa3 B cyTku
u coctasnseT 99%. lllupoko pacnpenensercs B TKaHIX opra-
Hu3Ma (00beM pacnpeneneHust 89112 ), Xopouio MpoHUKaeT
B TKaHb JIETKUX (KOHLEHTpALUs B JIETKUX B 25 pa3 BhILIE KOH-
LeHTpaluu B m1a3me). B uccnenosanu in vitro u in vivo ne-
BO(JIOKCAIIMH B Mpe/enax TepaneBTHYeCKUX KOHIEHTpaIui
HE OKa3blBaeT MHAYLHPYIOUIET0 MJIM HHTHOMPYIOIIEro Jei-
CTBUSI Ha ()EPMEHTHBIC CHCTEMbI, TAKUM 00pa3oM, He OXKH-
naetcs GepMEeHT-0I0CPEJOBAaHHOTO BIUSHUS Ha MeTabO0IH3M
JIpYTUX JEKapCTBEHHBIX cpencTB [42].

[Ton neiictBuem JID ormedeHo moBbIIIeHHE (QYHKIUH T10-
TUMOPQHOSIIEPHBIX JTUMQOIMTOB Y 310POBBIX J100POBOJIBIECB
u BUY-unduimpoBanHbix nanueHToB. [Toka3aHo ero mmMmy-
HOMOJIYJIMpPYIOLiee BIUSHUE HA TOH3WUILIPHBIC JTUM(OLHUTHI Y
OOJIBHBIX XPOHMYECKMM TOH3WJUIUTOM. [lomydeHHble AaHHBIE
MO3BOJISIIOT CYIUTh HE TOJBKO 00 aHTHOAKTepHAalIbHOI aKTHB-
HOCTH, HO U O CHHEPTHYECKOM IPOTHUBOBOCHIAIUTEIILHOM U IPO-
TUBOAIIIepruueckoM Jeiicteun JI®. YnoocTBo npumenenus JIO
OJIMH Pa3 B CYTKU SBISETCA €Ile OAHUM IIPEUMYIIECTBOM 3TOr0
AHTUMHUKPOOHOTO Mpemnapara.

DX onoOpeHbl KOMHCCHEH MO KOHTPOJIO KayecTBa MPOIYK-
ToB ¥ JekapcTB CLIA must nedeHnst HHPEKIUi MOUCBBIX ITyTei
(UMCTHUT, TMPOCTATUT, OCIOKHEHHbIE MH(EKIIMU MOUYCBBIBO/IS-
mux nyteil - UMII u ocTpblii nuenoHepuT) BKIIOYAIOT IH-
npodiokcanut, HopGhIOKCaIMH, 0O(IOKCaAINH, TEBO(IOKCAIIH
[14,42 47,48]. 3anarentoBanublii B 1987 1., ©MEBIIUI TIepBOE
KIMHUYEeCKoe npuMeHeHue B Snonuu B 1993 r., JI® nomyuun
nanbHelee onodpenre FDA s jiedeHust TSHKEIbIX M orac-
HBIX JUTS J)KU3HU OaKTepHaIbHBIX HHPEKIIHUH.

JI®, B mepByto ouepens, paccMaTpUBaeTCsl Kak aHTUMHUKPOO-
HOE€ CpEJCTBO, KOTOPOE JIyyllle BCErO MOAXOMUT AJS JCUCHUs
pa3IUYHBIX WHQEKIMH IBIXaTeNIbHBIX MyTeH, BHI3BAHHBIX YyB-
CTBUTEJIbHBIMA MUKPOOPTaHU3MaMH M MOJIyYHIT OI00peHUE ISt
MCIIOJIB30BaHUS B JICYCHUH MH(EKIMH KOXKU U KOXKHBIX CTPYK-
Typ. B pesynbrare pa3nuuHbIX KIMHHYECKUX UCHbITaHUH, JID
JI0Ka3aj cBOO AP (HEKTHBHOCTD TPH JICUSHUHU PA3THYHBIX GopM
WMII ¢ ncrionb30BaHUEM Pa3IUYHBIX /103 U JUIMTEIBHOCTH Jie-
YEeHUs] B Pa3HBIX Ipyniax nanueHTtoB. OH YHHUKaJICH TeM, YTO
IPUHATO €ro NPUMEHEHHE IS CXeM KOPOTKOro Kypca (5 aHeit)
pu ocnoxkHeHHbIX UMIT 1 muenonepuTe, 4T AEIaeT ero of-
HUM U3 Hauboliee 4acTO MPUMEHSIEMbIX aHTHOAKTepHAaTbHBIX
IpernaparoB JUIsl TOTO Ha3HAYCHHUS.

Pesynbrartel KnuHHueckux wuccienoanuit (KW) ssusrores
OCHOBAaHHEM JJIl PETUCTpallMU MOKa3aHUIl K HCIOJIb30BAHUIO
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antubuoTnkoB. B Hacrosimiee Bpems B CLIA, crpanax EBporsr
U A3uM 3aperucTpUpOBaHbI CIEAYIOLINE MTOKa3aHUSA K MpHUMe-
HeHuo JeBoduiokcannna [18]: uHpeKuun qpIXaTeabHbIX MyTeH
[17,36]: a) ocTpslii OakTepualbHBII CHHYCHUT; 0) OaKTepHasb-
HOe 000CTpEeHHE XPOHUYECKOro OPOHXHTA; B) BHEOOJIbHUYHAS
ITHEBMOHUS; I') HO30KOMHUAJIbHAs THEBMOHUS;

- OCJIOKHEHHBIE M HEOCIOKHEHHbIC MHPEKLMH KOKH ¥ MATKHX
TKaHeH, KOCTeH U CyCTaBOB;

- MHQEKLMK MOYernonoBbIx myteil [8-10]: a) HeoCI0KHEHHBIE 1
OCJIOKHEHHbIE MH(PEKLIUH MOUYCBBIBOSIIIMX yTel; 0) oCTpbIii
HHUEIOHEPPHT; B) XPOHUUICCKHUI IPOCTATHT;

- HHTPaabIOMHUHAIIbHbIC HHPEKIINH;

- KUIICYHbIC HH(EKIIUH;

- cerncuc, MeHUHrur [13]:

- IOCTHHTAJISILIMOHHAsI CHOUpCKas sI3Ba.

Peructpanus nepeyrciaeHHbIX [IOKAa3aHUM O3HAYAET, YTO pe-
syneratel KM moaTBepanin cpaBHUTENBHYIO 3(Q(EKTHUBHOCTD
win npexnouteHue JIO Haxg TpagULMOHHO HCIOJIB3YEMBIMH
QHTUOMOTHKAMU NIPU COXPAHCHUH MPUEMIIEMOH 0e3011acHOCTH
U XOpolLlIel NepeHOCUMOCTH.

OuenuBas 3nadenne OX B tepanun YI'U, Heobxonumo yuu-
TBIBaTh UX OTHOCHUTEJIBHO C1a0yI0 aKTUBHOCTB POTHB OaKTepo-
unoB. ®X He akTHBHBI B OTHOIICHUH BO3OYIUTEINs cudUinca,
TPUXOMOHAJ, BUPYCHBIX MH(EKMH 1 MUKo30B. [ToaTomy npu
cmemranubix YT HeoOxoaumo xomOuuupoBats @X ¢ aHTH-
MHUKPOOHBIMU IIpernapaTaMu ApyTrux KiaccoB. [lonoxuTenbHbIM
cBoiictBoM DX sBIAETCS X XOpOLIas COBMECTUMOCTb C aHTH-
aHadPOOHBIMM IIpernapaTaMy, aHTUMHKOTHKAMH, aHTHIPOTO-
30HHBIMU ¥ aHTUBUPYCHBIMHU Ipenaparamu [39].

TIpenaparamu BbIOOpa [T JICUCHHST WH(PEKIIUHA MOUYCBBHIBO-
JAIIUX MyTell BO BCEM MHpE SBISAIOTCA aHTHOAKTEpUaJIbHbIC
npenaparsl Tpynisl ©X. MccnenoBanus, KOTOpbIe IPOBEICHBI B
Kopee ¢ 2015 no 2018 rr. BeIABMIIN, YTO TIOKA3aTEJIN PE3UCTCHT-
HOCTH KHIIeyHOH nanouku K JID, nzonupoBaHHON OT GOIBHBIX
HIMII, xoTopbie HAXOIUINCH HAa aMOyJIaTOPHOM JICUCHUH, OBLTH
BBICOKHE U jocTuraiu oosnee 25%. dakropaMu pucka, BIHSIO-
MMM Ha 3TU IT0Ka3aTeld, SBUINCH HEHMPOreHHbI MOYeBOM
Iy3bIPb, IPUMEHEHHE HUIPOQIIOKCAIIMHA U JIeBO(IIOKCAlMHA B
HPOIIIOM, MOYEKaMeHHast 00JIe3Hb U cTapiuuii Bo3pact. Mraxk,
NIeBO(IIOKCAIIMH ClIelyeT Ha3HaYaTh C OCTOPOIKHOCTBIO Y Malli-
€HTOB C TAKUMH (aKTOpaMU PHCKA.

JanpHeiimme nccienoBanus papMakOKUHETHKU LUTPOQIIOK-
calyHa ¥ JIeBO(IIOKCAI[HA POAEMOHCTPUPOBAIIH HIPEUMYILIe-
ctBo JI® (Gonee BbICOKas KOHLEHTPALMsS B IPOCTATHYECKOM
CEKpeTe), YTO MO3BOJISIET IIpenapary cTaTb XOpoulel ajibTepHa-
THBOH B JICUCHUH XPOHUUECKOTO OAKTEPHAILHOTO IIPOCTATUTA.

Ha ocHoBe npoBeneHHBIX HCCICIOBAaHUN U aHAIM3a aHTH-
MHKpOOHOH aktuBHOCTH DX B yponoruu Ha 6aze MIMCY um.
H.A. Cemanixo nosyueHsl cieayromue BoiBojbl: @X coxpansi-
10T JIMJMPYIOLIEe TOJOKCHUE B JICUCHUH MHQPEKINA MOYEBBIX
nyteit. [To kianHIYeckoit 3 HEeKTUBHOCTH ITH MpenapaThl CXO/-
HbI C aMHHOIJIMKO3HJAaMH M 1earoCrnopuHaMi HOBOTO MOKO-
JICHUs], @ B HEKOTOPBIX CITydasx (IPU CMEIIaHHBIX HHQEKINSIX)
npeBocxondT ux. JleficTBue mpenaparoB HOCUT MpeuMylle-
CTBEHHO IIATOI€HETUYECKUH XapaKTep U HalpaBJIeHO Ha JTUMHU-
HAaLMIO U3 OpraHu3ma Bo30yauresneit Bocranenus [11].

PecniparopHble XUHOJIOHBI paccMaTpHUBAIOTCS LIEIBIM pA-
oM aBtopoB [17,20,42] B kauecTBe mpenapaToB BbOOpa I
JICYCHUS] ITHEBMOHUM, BbI3BAHHON OCH3WINCHULMUINH-PE3U-
cTeHTHBIME ITaMmMaMu HeBMOKokka (TIPIT). Llenmecoobpas-
HOCTh HazHadeHus DX rocnuraau3upoBaHHBIM MALUCHTaM C
BHEOOJILHUYHON MTHEBMOHUEH OYEBMHA: TPEACTABUTEIN ITOU
IPYIIIBl AHTUMHUKPOOHBIX CPEACTB MOATBEPAMIN CBOIO d(hek-
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THUBHOCTb Y JIaHHOW KaTeropuu OOJBHBIX C TSHKEJIBIM TeUCHUEM
ITHEBMOHUH M BBICOKUM pUcKoM cMmepTu. [Ipu 3tom ©X ocTaror-
Csl aKTUBHBIMH J1a)K€ B OTHOLICHHHU BO30yANTENCH, KOTOPBIC BbI-
paboTanu pe3UCTEeHTHOCTh K JIPYIMM MacCOBO HCIIOIb3yEeMbIM
AQHTUOMOTUKAM, B TO BpeMs Kak pe3ucTeHTHOCTh K ®X pa3Bu-
BAaeTCs MEIJICHHEE.

Xponunyeckue OakTepuaabHble HHQEKIUH JbIXaTeJIbHBIX
IyTeH UMEIOT IUPOKOE PACHPOCTPAHEHHE Y MAllUEHTOB C My-
xoBucuuno3oM (MB). Cpenu naroreHoB Hanbosee 4acTo Bble-
JISTIOLIMXCST M3 MOKPOTBI 00bHBIX MB, siBisitorest Pseudomonas
aeruginosa,  Stenotrophomonas — maltophilia,  Alcaligenes
xylosoxidans, Burkholderia cepacia complex, u Staphylococcus
aureus. BpICOKHE NHMKOBBIE YPOBHM IIOCIE IpUEMa adpo30-
751 ¢ JIeBO(IIOKCAIIMHOM, KaK OKHIAETCs, BEAYT K OBICTPOMY
HNPOTHBOOAKTEPHULITHOMY IEHCTBHIO U IIOJABSIOT MOSIBICHHE
YCTOIYHMBBIX MYTaHTOB (IIPOBEICHBI UCCIIEAOBAHMS B MPOOHUP-
ke). Taxum o6paszom, JID sBisieTcst 3HAYNMBIM areHToM B popme
a3po30Jist 7SI YIIPABJICHHS] XPOHUYECKUMHU HH(PEKIUSIMHU JISTKUX
y nanuenToB ¢ MB [17].

IMpu XUpyprudeckoM JIeUeHHH OOJIBHBIX MEPUTOHUTOM pas-
JIMYHOH 3THOJ0rUU fonroe BpeMs (nocieanue 10 ser) npume-
HsJIACh CXeMa aHTUOMOTHKOTEpANuM, B KOTOPYIO BXOIHMJIM Lie-
¢anocnopunsr 111 nokonenus (e TprakcoH) U METPOHUIA30.

C nosBieHueM Ha pelHKe YkpauHbs! JI® npu nedenun 60iib-
HBIX JICCTPYKTHBHOH ()OPMOM amnmeHIULUTa, XOJICHUCTHUTOM,
nephOpaTHBHOM S3BOI CTAI0 BO3SMOXHBIM ITPOBEICHUE MOHO-
Tepanuy IpernaparoM, NpUHUMas BO BHUMaHHE OCOOCHHOCTH
MH(EKIMH PU JAHHBIX MaTOJIOTMYECKUX cocTosTHUsIX [40].

B pesynbrare npuMeHeHus penapaTa OTMEUEHa ero BHICOKast
9 EeKTUBHOCTD NPH KOMILIEKCHOM JIedeHHN OOJNBHBIX ¢ abJ0-
MHUHaJIBHOW nHpekueil. [locieonepanmoHHBIX OCIOKHEHUH
HE BBIIBJICHO, XOpOLIasi EPEHOCUMOCTb, HE BBI3bIBACT HEra-
TUBHBIX PEaKUNil U MPUMEHSETCS B KaueCTBE MOHOTEPANUH JIJIs
OOJIBIIMHCTBA OOJIBHBIX C HEPUTOHUTOM.

AHanu3 HayyHbIX MyOIUKaLMi MOCICIHUX JIET OKa3all, YTo
JI® ucnonp3yeTcs B KaYECTBE OCHOBHOTO aHTUMHKPOOHOTO ITpe-
napata Juist gedernst IMII. O6nanas HCKIIOYNTENbHBIM (hapMa-
KOKHHETHYECKUM M (papMaKkoIMHAMUYECKUM JeHCTBUSIMH, ILIH-
POKHM CIEKTPOM aHTHMHKPOOHOI aKTHBHOCTH OTHOCHTEIBHO
OOJIBIIMHCTBA YpPONATOrCHOB M IIOKa3aTeseM Oe30IacHOCTH,
KOTOpBIE BbIJIEP)KAIM UCTIBITAHHE BpeMeHeM, JID, HeCOMHEHHO,
urpaer 3Hauumyro poib B jedeHun MIMII u umes craryc mpe-
napara «CTaHjapTa MOMOIIUY [IPU yKa3aHHBIX HHpeEKuusx [14].

[lo nanHBIM Hay4HOH JUTEpaTypHl 8], PE3UCTEHTHOCTD Ipa-
MOTpPHULATENIBHBIX YPOIIATOI€HOB CTABUT IO YTPO3y IPOAOIIKE-
HHUE SMIIUPUYCCKOTO Ucmob3oBanus JID ms mo0bix Gopmax
HIMII, BBUIY 4ero oTMe4aercsl BICOKAs CTOMMOCTD JICUCHUS U
7eBO(IOKCALIMH PEKOMEHYeTCsl OTHECTH K JICUCHUIO MH(EK-
LUH JIbIXaTeIbHbBIX MyTEH.

[Mupoxoe npumenenne ®X NpUBEIO K POCTYy PE3UCTEHTHO-
CTH, KOTOpasi B HACTOsIIee BpeMsi Habmronaercst cpeau E. coli,
Klebsiella pneumoniae u Proteus mirabilis. TpeBOXHBINA TpU-
POCT paCUIMPEHHOIO CHEKTpa KUIICYHOW MAaJOYKU C IHpPOLy-
LUpOBaHUEM OeTa-TaKramasbl M JIPYyruX I'paMOTPHLATEIbHBIX
OakTepuil urpaeT 3HauuMyI0 posib B pe3ucteHTHocT K DX. I1o-
JaBIIstoIee OOJBIIMHCTBO ITUX IITAMMOB UMEIOT YCTOHUNBBIC
JIETepPMUHAHTBI KO BCEM JOCTYITHBIM (DTOPXHUHOJIOHOBBIM ITpe-
naparam [27].

[Ipumenenne ®X umeeT CBOM OrpaHUYCHHUSA: HE PEKOMEHIY-
eTCsl IPUMEHATh y JeTel, BO BpeMsi OepeMEHHOCTH, POAOB U B
IIEpUOJ JIAKTalluU BBUAY YTPO3bl OCIOKHEHUH y Iuiofa (HOBO-
poskieHHOT0). [IpOTHBONOKA3aHUSMH SIBJISIFOTCS THIICPYYBCTBHU-
TEJIBHOCTh (B T.4. K APYI'MM XHMHOJOHaM), Bo3pacT 1o 18 ser
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(6e3omacHoCTh U AGPEKTUBHOCTH MPUMEHEHHSI HE OIpejielie-
HBI); CIIelyeT UMETh B BUAY, 4TO JID BEI3bIBAaET apTpONaTHIO U
OCTEOXOHAPO3 Yy MOJIOABIX PACTYLIUX JKUBOTHBIX Pa3HBIX BUJIOB
(He peKOMEHAyeTCsl UCIOIb30BaHue B eauarpun) [45].

C OCTOPOXKHOCTBIO CIIEJyeT MCIIOJNB30BaTh MPU JAUATHOCTH-
poBaHHBIX WM npennonaraembix 3abonesanusx [{HC, comnpo-
BOXKIAIOIIUXCSI CKJIOHHOCTBIO K CyJOpOraM WM CHH)KEHHEM
IIOpOra CyJOPOXKHOI TOTOBHOCTH (3MUJICHICHSA, TSXKEIbIH Liepe-
OpaJbHBII aTepOCKIIepo3); HAJIMYUU JPYruxX (akTopoB pUCKa
Pa3BUTHSA CYLOPOT WIHU NP CHIXKEHUU 110pOTa CYIOPOKHOMN To-
TOBHOCTH (OJHOBPEMEHHBII NIPHEM HEKOTOPBIX JICKAPCTBEHHBIX
CpPeNCTB, HapylIeHHe (YHKLUH MOYeK) OJHOBPEMEHHOM Jeue-
HUM KOPTHKOCTEPOMJaMHU (IOBBIIICHHBIH PUCK Pa3BUTHS TEH-
JUHUTA), HEAOCTATOYHOCTH TITFOK030-6-(hochaTaeruaporeHasbt
(BO3MOXKEH reMOJIH3).

ComracHO JaHHBIM Hay4yHOH nureparypsl, ®X Xopoiuo nepe-
HOCATCS OOJIbHBIMHU, YaCTOTA HEXKENATEIbHBIX PEAKLUH IPU UX
npUMeHeHUH KoJiebnercs B npeaenax ot 3 1o 20% [2,12,32].

HexxenarenpHble peakiMy, KOTOPbIE MOTYT BO3HHMKAaTh IPH
npumeHeHnu OX:

[. OO6mme mIst BCeX XHHOJIOHOB: IKEITYIOYHO-KHIICUHBIN
TPAKT - UKOra, OOJb B SMUracTPaIbHONW 00JIaCTH, HApYIICHHE
anneTuTa, TOUIHOTA, pBOTa, Auapes [40];

- IIHC - 0TOTOKCHYHOCTb, HAapyLICHUE CHA, TOJIOBHAs OO,
HapyLIeHUEe 3pPEHNs, TaPEeCTEe3UH, TPEMOP, CYIOPOTrH.

- AJUICPruYC€CKUC peakuuu - Chillb, 3yA, aHTUOHEBPOTUYEC-
CKHiT 0TeK, poToCceHCHOMTM3aIus, Hanboiee XapakTepHa s
nomeduokcanuHa u cnapdiaokcanuna. [lox BosmeicTBHEM
COJIHEYHBIX Jy4ed min yiabrpaduoneroBoro msnydenus OX
BBI3BIBAIOT (POTOTOKCHYECKHE PEAaKIMH, YTO CBsI3aHO ¢ (HoTO-
Jlerpajanei MOJeKyJbl XHHOJIMHA 10/ Bo3jelcTBueM YO-
nydel ¢ 00pa3oBaHHEM CBOOOIHBIX PATUKAJIOB KHCIOPOIA,
KOTOpbIE MOBPEXKIAIOT CTPYKTYphl KOku. OmnHCcCaHbl Cilydau
TsDKenoro ¢oroaepmaruta. BaxHo, uTo (oTOTOKCHUYECKHE
peaKkuu MOTYT pa3BUBATHCS B TCUCHUE HECKOJIBKUX )IHeﬁ I1o-
cJe OTMEHBI mpenapara. [IpakTHYecKu He BBI3BIBAIOT ITOTO
ocnoxkHeHus: HoBele OX - neBoduiokcanuH, raTudIoOKCaIiH,
Mokcuduoxcannt (<0,5%). Kourponupyemble KInHUYECKHE
HCCIICIOBAHUS [IOKA3aJi, YTO MOOOYHBIC PEAKLUHU TP MPH-
MeHeHuH JID BO3HUKAIOT PEKO U B OCHOBHOM HECEPhE3HBIE.

Kak co Bcemn ApyruMu aHTHOAKTepUaIbHBIMU Hperaparamu,
10004HbIe 3(DPEKTHI, 0 KOTOPBIX Hanbosee yacto coodimaeT FDA,
MPUIHCAHHBIE UCTIONB30BaHUIO JID, 0oTMEUaroTCsl CO CTOPOHBI JKe-
JIyZI0YHO-KHILIEYHOTO TPAKTa, B YACTHOCTH: aHOPEKCHSsI, TOLIHOTA,
PBOTA, H3XK0Ta, 00JIb B AMHUTACTPATLHON 00IAaCTH, THapes.

[MTo6ounsie 3ddextsr co ctopons! LII'C ormeyaroT npu 3a6o-
JIEBAHUSIX pa3IMuHON Jokanu3auuu ot 1% no 11% nauueHTos,
npuHuMaromux ®X - ymepeHHas M CUIbHas TojoBHas OOb,
rOJIOBOKPY)KEHHUE, HapyIICHHE MBIIUICHNS, OSCCOHHMIIA U KOJle-
0aHMsT HaCTPOCHUsI. AJUlepruueckas peakuusi B BUIAC ChIIU Ha
neuerne JID npoucxoauT ropasio pexe B CpaBHEHUH ¢ OeTamak-
TaMaMH, ero PeIKO CBSI3BIBAIOT ¢ aHA(HIAKTHYESCKOI peakiueil
(<1,2 ciiyuas Ha 100 000). Bo3moxnas peakius HOTOTOKCHYHO-
CTH, KOTOpas MPOABJIACTCA CUJIIbHBIM 3arapoM B HE3aIUILIEHHBIX
o0acTsIX, MOSBISIETCS] B TEUCHUE Yaca MOCIe HAXOXK/CHHS MOJT
JeUCTBUEM YIBTPa(UOIETOBOrO M3TyUeHHSI.

Coo01aercst 0 cepbe3HON TOKCHYHOCTH, YHUKAIBHOI JUIs ce-
MbH (TOPXMHOJIOHOBBIX aHTHOAKTEPHAIIbHBIX areHTOB, KOTOpast
IPOSABUIIACH IPH Hcnonb3oBaHuu JID [S]. D10 TeHauHONATHS B
BUJ€ TCHAUWHUTA WUJIK pa3pbiBa CYXOXKUJIMsS, B OCHOBHOM, 3aTpa-
r'uBas aXxuJJIOBO CYXOXMJIUE, a B HEKOTOPBIX ClydasX C IIPUBJIC-
YEHUEM U JPYTHX CYyXOKUIUH.

VYmunenue uarepsana QT va OKI' npuBoauT K apuT™MHuH, 4YTO
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SBJISIETCS TAKXKE CEPbE3HBIM NMPU3HAKOM TOKCHUYHOCTH, KOTOpast
MOKET BO3HUKHYTBH BO BpeMs npremMa (HTOPXUHOJIOHOBBIX Hpe-
11aparToB: OJIOKUPYS KaJHeBble KaHAJbI, TEM CaMbIM 3aepKUBas
XKEJTYJOUYKOBbIE PEHONIPU3aLUN, OHU MOTYT BBI3BaTh IOTEH-
[IMAJIBHO OTACHYIO JUIS J)KU3HU PEaKLHUI0, 0COOCHHO y ompese-
JICHHBIX TPYII HAlHEHTOB C IOBBIIICHHBIM PUCKOM DPa3BHTHS
cepaeunblx aputmuil. K ynnnnenunto untepsana QT npu snede-
Huu JIO Gosiee CKIIOHHBI JIHIA, KMEIOIINE 3a00IeBaHKs Ceplia,
HapyLIeHUss OOMEHa DJICKTPOJIUTOB (THIIOKAIUEMHUsI, THIIOMAr-
HHUEMHS) W/WIIM KOTOpPbIE IMONYYaloT APYTUe JICKapCTBa, YIUIU-
wsrone uatepBan QT - I wim 111 kmacesl aHTHApUTMUYECKUX
npenaparoB. JI® u nunpodiokcannH, Kak JT0Ka3aHO, MCHBIIIC
BJIMAIOT Ha yAiauHeHue unrepsaia QT B cpaBHEHUU C IpyrUMU
®X npenaparamu [38].

B ommune ot Hexotopbix ®X, SBIAIOMIMXCS MPUUUHON MOIb-
€Ma ypOBHSI INIFOKO3bI B KPOBH (THIIEPIVIMKEMHUS ), IpH JieueHuu JID
OTMEUAeTCsl HE3HAYUTEIIbHOE TOBBIIICHUE PUCKA TMIONIMKEMUH.
MexaHu3MOM JeHCTBUS, Kak nojarator [38], aBisercs yBeaudeHue
CEeKpeLH HMHCYIMHA TIOKEITYIOUHOM JKeNe30i IyTeM HHIHOUpO-
BaHusl AT®-4yBCTBUTEINIBHBIX KaJIHUEBbIX KAHAJIOB OETa-KIIETOK.

[Mpu nevenun 6osbHBIX ocnoxHeHHbIME VIMIT nobounbIe 3¢-
(dextsl oTMedeHb! y 4% naunenToB npu npumenennn JIO. Hau-
Gosiee yacTo BCTpevaroiuecs: modouHble PPEKThl - TOIIHOTA
(1,3%), nuapes (1,1%), ronoBokpy»xenue (0,4%) u 6eccoHHUIIA
(0,3%). Bermieykazanubie 3G QeKTsl 10303aBUCUMBI U OBICTPO
HICYE3al0T I10CJIC CHIDKEHMS 03Bl MM OTMEHBI Ipemnapara [37].

Yacrora moOOYHBIX peakuuii, cBI3aHHbIX ¢ npuemom JIO, B
KIMHAYECKUX MCHbITaHUsAX (a3bl 3, npoBeneHHbIX B CeBepHOU
Awmepuke, coctaBuia 6,3%. Tepamnust Obl1a mpekpaiieHa y 3,9%
MAIMEHTOB BBH/Y BO3HMKHOBEHUs MOOOYHBIX Y(P(EKTOB, CBsI-
3aHHBIX C IPHEMOM JICKapCTB.

Cpenu HeXeJaTeNbHBIX SBICHUM, HE3aBUCUMO OT TOTO, CBf-
3aHbl OHU WJIM HET C MCIOJIb30BaHUEM JIEBO(IIOKCALIMHA, Yalle
PErHCTPHPOBAINCH HEONIATONPHUSTHBIE PEAKLIMU CO CTOPOHBI XKe-
nynouno-kuireuHoro tpakra (JKKT). B memom, 6e3omacHOCTh
JI® oxa3zanach cOOCTaBUMOH € TAKOBOM NEHULIMJINHOB (aMOK-
CHLIWJUIMH/KJIaByJaHaT), MaKpOJIUAOB (Q3UTPOMULIMH, KIIapH-
TPOMHIIMH), TedanocnoprHoB (medaapokcui, uedypoKCuM
akceTw1, nepoTakcuMm), kapbanenemoB (nmurnenem) [31,44].

Hecmotps Ha T0, uTO pacTBOpUMOCTh JID BBIIIE OAPYTUX XU-
HOJIOHOB, HEOOXOJMMO IOJIeP)KUBATh aJeKBaTHYIO TI'HMJpara-
IIMO BO BPEMs JICUCHUS JIEBOMIIOKCAIIMHOM BO H30e)aHue oopa-
30BaHMs H30BITOYHO KOHIICHTPUPOBAHHON MOYN. AHTHOHOTUKH
rpynnsl @X cienyer ¢ 0CTOPOKHOCTBIO Ha3HAYaTh IPH I0Yey-
HOH HEI0CTaTOYHOCTH.

00600111ast TaHHBIC JTUT-PBI 00JICE YEM JBAIIATHICTHETO OITbI-
Ta ucnoib3oBanus JIO crenyer ormMeTuts, uto JleBoduiokcanun
UMEeT IIUPOKUH CIHEKTP ACUCTBUS, BKIIOUAIOUIMH OOJIBIIMH-
CTBO IPAMIIOJNIOKUTEIBHBIX U TPAMOTPULIATENIbHBIX BO30YIUTE-
JIel, B TOM 4HCJIe BHYTPUKIJICTOYHO PACHIOIOKECHHBIX, B OTIINYNE
ot npyrux ®X, BEICOKOAKTUBHBIM B OTHOLICHUHU I'PaMIIOIOKHU-
TEJILHBIX KOKKOB, B TOM 4YHCJIC ITHEBMOKOKKOB, YCTOWYMBBIX K
HNEeHULIUTNHY, dpuTpomutiHy. Kpome Toro, JIO Gonee akTuBen
B OTHOILLICHUM aTMIHMYHBIX BO30yauTenel, 00aagaeT yao0HbIMN
(hapMaKOKMHETHYCCKUMU CBOMCTBAMH: BBICOKOH OMOIOCTYITHO-
CTbIO, JUIUTEIbHBIM [IEPUOIOM HOTYBBIBEICHHS, UTO [IO3BOJISET
HICIIOIb30BaTh €ro pa3 B CYTKH, CO3AAeT BBICOKUE TKAHEBBIC U
BHYTpPUKJICTOUHbIC KOHIeHTparwu [5]. IIpemapar He merado-
JIM3UPYETCs B NEUEHH, HE UMEET HEe)KellaTeJIbHBIX JIEKapCTBEH-
HBIX B3aUMOJICHCTBUIA, HE TpeOyeT KOPPEKIMHU 03bl Y OOJIbHBIX
IO>KMJIOTO BO3pacTa, XOPOLIO NEPEHOCUTCS U SIBISIETCS OHUM
U3 CaMbIX Oe30MacHbIX aHTHOAaKTepualbHBIX mpernaparoB. Cy-
IIECTBOBaHUE ABYX (OpM mpemnapara - JJisi HapeHTepalbHOro
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U TIEPOPATIBLHOTO IPUMEHEHHS - IT03BOJIET HCIIOIb30BaTh €ro B
peKUME CTYIIEHYaTO! Teparuu, HapsiLy ¢ BO3MOXHOCTBIO OJIHO-
KPaTHOTO IpHeMa 3HaYUTeNIbHO 00JIeryaeT Tpya MearepcoHaa
U yA0OHO JJIS MAIUEHTa.

Takum oOpa3pm, BbICOKast KIIMHUYECKass © MUKPOOHOJIOTHYe-
ckast 9(GPEKTUBHOCTD MPU LIMPOKOM CIEKTPe MH(EKIHOHHBIX
3a0oJeBaHnil, HU3KUI YPOBEHb MPHUOOPETEHHOH pPE3UCTEHT-
HOCTH CpPEIM KIMHUYCCKH 3HAYUMBIX BO30OyauTeseii Oose3Hu,
OTHOCHTEIbHAsA 0E30IaCHOCTh MO3BOJIET pacCcMaTpuBaTh JaH-
HBIl aHTHOMOTHK B KAueCTBE MPUOPHUTETHOTO BhIOOpa Cpeu
«HOoBBIX» ©X 1 BaKHEHIIeH anbTepHaTHBON OeTaakTaMmam IpH
HEBO3MO)KHOCTH WMJIM HELIEIeCOO00Pa3HOCTH UX HCIIOJIb30BAHHS
B Tepanuy HHQEKIHUH IbIXaTeIbHBIX U MOYEBBIBOISIINX ITyTeH,
KOXKH U MSITKUX TKaHEeH, 1711 NpO(QHIaKTHKH OCIOKHEHUI B XU-
pypruu, a Takxke MH(EKIHMH MHOTHMX IPYrux Jokaiuzanui. B
TOXE BpeMs cieyeT NOAYEPKHYTh, YTO AJIS MPEoyNpEeKICHUSI
PE3UCTEHTHOCTH MUKPOOPraHu3mMoB K JI® HeoOxoaum 060CHO-
BaHHBIH, BHIOOP Mpernapara, aJeKBaTHbII PeXKUM €ro J03UpOoBa-
HHSl B KQKJOM KOHKPETHOM Clly4ae JIe4eHHs MH(EKIHOHHBIX
3a00J1€BaHNH, TOJIBKO pAllMOHATIBHOE U HAJIEXKalllee HCIOIb-
3oBanue JIO u Apyrux npenaparoB Ha PhIHKE (TOPXMHOIOHOB
CHHM3HT IOCTOSIHHO PacTyIIUH YPOBEHb PE3UCTEHTHOCTH BO30Y-
nuTesnei 3a00eBaHUM K HUM.

JIMTEPATYPA

1. Bopuc O. M., Cycnixosa JI. B., ITpsiako H. I'. Cyuachi migxoau
JI0 JIKYBaHHsI 3aMaJbHUX 3aXBOPIOBAaHb OPraHiB Majoro Tasy y
JKIHOK PEIPOILYKTUBHOIO BiKy. 30ipHHUK HAyKOBHX Iparib Acoriarii
axyuiepiB-rinekosoris Yipainu. 2016. Bur. 2 (38). C. 87-94.

2. I'mymuep @. C., [y6pos C. O., Kyuun 1O. JI. Ilonupesu-
CTEeHTHast HH(EKIHS: aKTyalbHOCTb, ONpe/IeTIeHIEe, MEXaHU3MBI,
HanboJiee pacpoCTPaHCHHBIC MMATOTCHBI, JICUCHHE, MPOHIIaK-
Tuka. Meauunuii xxypsai. 2014. Ne 1 (2). C. 129-149.

3. IIxopaesa C. K., Tonuapenko B. B., lllepb6akosa 0. B.,
IloroneBa O. B. BuBueHHs cTaHy BariHaJbHOI MiKpOOiOTH
IpH BYJIBBOBAriHITaX MOJTIMIKPOOHOT eTionorii 3 BU3HAUYCHHSIM
JIOMIHYIOUMX PiBHIB aHTHO10TUKOYYTIIMBOCTI. Jlepmaromnoris ta
Berepostoris. 2016. Ne 2 (72). C. 25-31.

4. Koznos P. C., Cyxopyxosa M. B., Cusas O. B. UyscTButens-
HOCTb K @aHTUMHUKPOOHBIM ITperapaTaM KIMHUYECKHX [ITaMMOB
Streptococcus pneumoniae, BBIICICHHBIX B PAa3IMYHBIX PEru-
oax P® B 2010—2013 rr. KinHnueckass MUKpOOHOJIOTHS U
aHTUMHUKpOOHast xumuoreanus. 2015. Ne 2. C. 31-42.

5. KynnenekoB A. I, Hepénos I1. B., Konsruera C. C. Jledox-
IUH B MEAMLUMHCKOW npakTuke. COBpeMEeHHbIE MpoOIeMbl Ha-
yku 1 obpaszoBanus. 2018. Ne 5. C. 15 -24.

6. Maspos I U., Haropusiii A. E. Konuenuus 60pbObI ¢
Herpes simplex, Chlamydia trachomatis, Trichomonas vaginalis
B KOHTeKcTe npoduinaktukn BUU-unpekunn n yaydiieHus pe-
HPOYKTHBHOTO U CEKCYaIbHOTO 310pOBbs HAlMy . Jlepmarosio-
rus 1 BeHeposorus. 2012. Ne 1 (55). C. 19-36.

7. Maspos I U., Haropusiii A. E. HoBble cpencrsa B seue-
HHUU U peabuiauTanuy OOJBHBIX ¢ XPOHHYECKUM BOCIHAICHUEM
reHuTanuid. Marepuanbl Hay4qHO-TIIPAKTHYECKO KoH(epeHIH
«HoBbIe TEeXHOJIOTUM IUATHOCTHYECKUX, JIeUeOHBIX U Mpodu-
JIAKTUYECKUX MEPOIPHATHI B JEPMATOBEHEPOJIOTHH a TaKKe
METO/IbI U COCTOSIHME MX BHEIApEHUs». XapbKoB, 11-12 HOsOps
2016. depmaronorus u Beneposorus. 2016. Ne 3 (73). C. 87-88.
8. Masgpos I. 1., Haropuuwii I1]. €., Mupostok B. 1. PeaGimitartist
XBOPHX 3 XPOHIYHUMH 3aMaIbHUMH MIPOLIECAMHU B CEUOCTATEBUX
opranax. Jlepmaromnoris Ta Beneposoris. 2016. Ne 4(74). C.
72-78.

178

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

9. MMaceunikoB C. II., CaiinakoBa H. O., Tne6oB A.C. Cyuac-
HHUHU cTaH mpoOiemMu iHdeKIii HUPOK Ta CEeUOBUBIIHMX IUIAXIB
B Ykpaini. Ypomoris (Marepianu 3’131y acouiamuii ypoJoriB
Vkpainn). 2010. C. 72-74.

10. Paxmarymuimna M. P. CoBpeMeHHbIe MOIXOMbI K TE€PAUU
ByﬂbBOBaFl/IHI/ITOB, BBI3BAHHBIX yCHOBHO—HaTOFeHHbIMI/l MHUKPO-
OpraHu3MaMy, C y4eTOM aHTHOAKTepHaIbHOH PEe3UCTEHTHOCTH
MH(EKIMOHHBIX areHTOB. BECTHUK IepMATOIOTHH U BEHEPOJIO-
run. 2013. Ne 2. C. 44-52.

11. Aydin S., Aydin M. E., Ulvi A et. al. Antibiotics in hospital
effluents: occurrence, contribution to urban wastewater, removal
in a wastewater treatment plant, and environmental risk assess-
ment. Environ Sci Pollut Res Int. Vol. 8. 2018: 1065-1073.

12. Calado J., Castro R., Lopes A. et.al. Antimicrobial resis-
tance and molecular characteristics of Neisseria gonorrhoeae
isolates from MSM. Int J Infect Dis. Vol. 6. 2018: S1201-
9712(18)34578-8.

13. Colon B. L., Rice C.A., Guy R.K. et.al. Phenotypic screens
reveal posaconazole as rapidly cidal combination partner for
treatment of Primary Amoebic Meningoencephalitis. J Infect
Dis. Vol. 4. 2018 : 65-77.

14. El Sherbiny D., Wahba MEK. J. Studying drug-drug interaction
through chromatographic analysis of two mixtures offering antimi-
crobial synergism. Technol Biomed Life Sci. Vol. 3. 2018: 90-117.
15. El-Sokkary R. H., Ramadan R. A., El-Shabrawy M. et.al.
Community acquired pneumonia among adult patients at an
Egyptian university hospital: bacterial etiology, susceptibility
profile and evaluation of the response to initial empiric antibi-
otic therapy. Infect Drug Resist. Vol. 4. 2018: 876-904.

16. Gharib S. A., McMahan R. S., Eddy W. E. et.al. Transcrip-
tional and Functional Diversity of Human Macrophage Repolar-
ization. J Allergy Clin Immunol. Vol. 13. 2018: 59-67.

17. Herath S. C., Normansell R., Maisey S. et.al. Prophy-
lactic antibiotic therapy for chronic obstructive pulmonary
disease (COPD). Cochrane Database Syst Rev. 2018 Oct
30;10:CD009764.

18. Horumpende P. G., Sonda T. B., van Zwetselaar M. et.al.
Prescription and non-prescription antibiotic dispensing practices
in part I and part II pharmacies in Moshi Municipality, Kiliman-
jaro Region in Tanzania: A simulated clients approach. PLoS
One. Vol. 21, N 13(11). 2018: 1011-1025.

19. Islam T., Kubra K., Hassan Chowdhury M. M. Prevalence
of Methicillin-Resistant Staphylococcus aureus in Hospitals in
Chittagong, Bangladesh: A Threat of Nosocomial Infection. J
Microsc Ultrastruct. Vol. 3, N 6(4). 2018: 188—191.

20. Izadi M., Dadsetan B., Najafi Z. et.al. Levofloxacin versus
Ceftriaxone and Azithromycin Combination in the Treatment of
Community Acquired Pneumonia in Hospitalized Patients. Re-
cent Pat Antiinfect Drug Discov. Vol. 24. 2018: 28-45.

21. Kawakami N. A., Namkoong H., Ohata T. et.al. Fulminant
Case of Acute Respiratory Distress Syndrome Associated with
Mycoplasma Pneumonia Treated with Nasal High-Flow Oxygen
Therapy. Case Rep Crit Care. Vol. 21. 2018: 1067593.

22. Kenyon C. R. Association between intensity of STI screen-
ing and development of antimicrobial resistance in N. gonor-
rhoeae in 12 cities in the USA: An ecological study. F1000Res.
Vol. 7.2018: 1237-1243.

23. Kubanov A.A., Runina A.V., Chestkov A.V. et. al. Whole-
Genome Sequencing of Russian Neisseria Gonorrhoeae Isolates
Related to ST 1407 Genogroup. Acta Naturae. Vol. 3, N 10(3).
2018: 68-76.

24. Magdaleno-Tapial J., Valenzuela-Onate C., Giacaman-von
der Weth M. M. et.al. Haemophilus Species Isolated in Urethral



GEORGIAN MEDICAL NEWS
No 10 (307) 2020

Exudates as a Possible Causative Agent in Acute Urethritis:
A Study of 38 Cases. Actas Dermosifiliogr. 2018 Oct 31. pii:
S0001-7310(18)30397-1

25. Mangal S., Xu R., Park H. et.al. Understanding the Impacts
of Surface Compositions on the In-Vitro Dissolution and Aero-
solization of Co-Spray-Dried Composite Powder Formulations
for Inhalation. Pharm Res. 2018 Vol. 7, N 36(1). 2018: 6-14.
26. Miravitlles M., Anzueto A. Antibiotics for acute and chronic
respiratory infection in patients with chronic obstructive pul-
monary disease. Amer. J. Respir. Crit. Care Med. Vol. 4. 2013:
1052-1057.

12. Mir R. A., Kudva L.T. Antibiotic-resistant Shiga toxin-pro-
ducing Escherichia coli: An overview of prevalence and inter-
vention strategies. Zoonoses Public Health. Vol. 3. 2018: 43—59.
28. Montazeri M., Sharif M., Sarvi S. et.al. Drug Resistance in
Toxoplasma gondii. Front Microbiol. Vol. 9. 2018: 2587.

29. Nayyar Ghauri H., Ijaz M., Farooqi S. H. et.al. A comprehen-
sive review on past, present and future aspects of canine theile-
riosis. Microb Pathog. Vol. 2. 2018: 116-122.

30. Noreddin A. M., Elkhatib W. F. Levofloxacin in the treat-
ment of community-acquired pneumonia. Expert RevAnti Infect
Ther. Vol. 8. 2010: 505-514.

31. Ozsvari B., Nuttall J. R., Sotgia F. et.al. Azithromycin and
Roxithromycin define a new family of «senolyticy drugs that
target senescent human fibroblasts. Aging (Albany NY). 2018
Vol. 14. 2018 : 69-88.

32. Panich J., Gooden A., Shirazi F.M. et.al. Warnings for drug-
drug interactions in consumer medication information provided by
community pharmacies. J Am Pharm Assoc. Vol. 8.2018: 177-188.
33. Pifieiro L., Idigoras P., de la Caba I. et.al. Guided antibi-
otic therapy for Mycoplasma genitalium infections: Analysis
of mutations associated with resistance to macrolides and flu-
oroquinolones. Enferm Infecc Microbiol Clin. Vol. 2. 2018:
1010-1040.

34. Rodriguez-Cala F., Suarez-Medina R., Venero-Fernandez S.
J. et.al. The prevalence, clinical status and genotype of cystic fi-
brosis patients living in Cuba using national registry data. J Cyst
Fibros. 2018 Oct 23. pii: S1569-1993(18)30859-2.

35. Schiaffino F., Colston J. M., Paredes Olortegui M. et.al. An-
tibiotic Resistance of Campylobacter spp. in a Pediatric Cohort
Study. Antimicrob Agents Chemother. Vol. 12. 2018: 100-158.
36. Seys S. F., Lokwani R., Simpson J. L. et.al. New insights in
neutrophilic asthma. Curr Opin Pulm Med. Vol. 4. 2018: 4-25.
37. Shrestha B., Dixit S. M. The Assessment of Drug Use Pat-
tern Using WHO Prescribing Indicators. J Nepal Health Res
Counc. Vol. 3, N 16(3). 2018: 279-284.

38. Sidhu H., O’Connor G., McAvoy D. Risk assessment
of biosolids-borne ciprofloxacin and azithromycin. Sci To-
tal Environ.15;651(Pt 2):3151-3160. DOI: 10.1016/j.scito-
tenv.2018.10.194.

39. Sirivongrangson P., Girdthep N., Sukwicha W. et. al. The
first year of the global Enhanced Gonococcal Antimicrobial
Surveillance Programme (EGASP) in Bangkok, Thailand, 2015-
2016. EGASP Thailand Workgroup.PLoS One. Vol. 9, N 13(11)
2018: 67-78.

40. Takano Y., Ishiro M., Kawakami N. et. al. Gallbladder agen-
esis with hepatic impairment: a case report. BMC Pediatr. N
18(1). 2018: 360.

41. Tanaka M., Hoshino M., Iriyama S. et. al. Antimicrobial re-
sistance and molecular characterization of Neisseria gonorrhoe-
ac isolates in Fukuoka, Japan, from 1996 to 2016. J Glob Antimi-
crob Resist. N 15. 2018: 143—152. pii: S2213-7165(18)30227-3.
DOI: 10.1016/j.jgar.2018.11.011.

© GMN

42. Torres A., Liapikou A. Levofloxacin for the treatment of re-
spiratory tract infections. Expert. Opin. Pharmacother. Vol. 13.
2012: 1203-1212.

43, Tuii-Picado J., Martinez-Palmer A., Fernandez-Sala X. et.
al. Infectious postoperative endophthalmitis after cataract sur-
gery performed over 7 years. The role of azithromycin versus
ciprofloxacin eye drops. Rev Esp Quimioter. N 31(6)2018:
499-505.

44. Wu E., Zhao X., Li X. et.al. Population Pharmacokinetic
Modeling of Azithromycin Eyedrops in Tears Following Sin-
gle-Dose Topical Administration in Healthy. Eur J Drug Metab
Pharmacokinet. Vol. 4. 2018: 5-13.

45. Wu Y.H., Tseng C.K., Lin C.K. et .al. ICR suckling mouse
model of Zika virus infection for disease modeling and drug
validation. PLoS Negl Trop Dis. N 12(10). 2018: 678-702.

46. Yéo A., Kouamé-Blavo B., Kouamé C. E. et. al. Estab-
lishment of a gonococcal antimicrobial surveillance pro-
gramme (GASP), in accordance with WHO standards, in
Cote d’Ivoire, Western Africa, 2014-2017. Sex Transm Dis.
Vol. 5. 2018: 47-53.

47.Yin LY., Zhang W., Yang D.J. et. al. Etiological character-
istics of Streptococcus pyogenes isolated from children with
scarlet fever in Tianjin from 2012 to 2016. Eur J Drug. Vol. 6, N
52(10). 2018: 1045-1049.

48.YiX.,Lin C.,Ong E. J. L. et. al. Occurrence and distribution
of trace levels of antibiotics in surface waters and soils driven
by non-point source pollution and anthropogenic pressure. Zhou
Z.Chemosphere. Vol. 5.2019: 213-223.

49. Zhang J., van der Veen S. J. Neisseria gonorrhoeae 23S
rRNA A2059G mutation is the only determinant necessary for
high-level azithromycin resistance and improves in vivo biolog-
ical fitness. Antimicrob Chemother. Vol. 2. 2018: 78-89.

SUMMARY

CHARACTERISTICS OF LEVOFLOXACIN AND ITS
CLINICAL APPLICATION (REVIEW)

Shtaniuk E., Kovalenko T., Krasnikova L., Mishyna M.,
Vovk O.

Kharkiv National Medical University, Ukraine

We analyzed of the effectiveness of levofloxacin in vari-
ous diseases, the sensitivity of microorganisms to it and side
effects.

LF does not show carcinogenic, mutagenic and teratogenic
activity. It is used effectively in the treatment of infections of
the respiratory and genitourinary tract, skin and soft tissues, for
the prevention of complications in surgical practice, as well as
infections of many other localizations. Levofloxacin has a wide
spectrum of action, including most gram-positive and gram-neg-
ative pathogens, including intracellularly located, unlike other
fluoroquinolones, highly active against gram-positive cocci, in-
cluding pneumococci which are resistant to penicillin, erythro-
mycin. In addition, levofloxacin is more active against atypical
pathogens.

Doctors should clearly justife the appointment of LF in an
adequate dose in each case, in order to avoid or reduce the oc-
currence of resistance of pathogens to it.

Keywords: levofloxacin, sensitivity of microorganisms,
treatment of infections, side effects.
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PE3IOME

®APMAKOJIOTHYECKASI XAPAKTEPUCTHUKA JIE-
BO®JIOKCALIMHA ¥ ET'O KJIMHAYECKOE IIPUME-
HEHMUE (OB30P)

rTaniok E.A., Kopaiaenko T.U., Kpacuukosa JI.B.,
Mumuna M.M., BoBk A.O.

XapvroGekuil  HayuoHanbHLIL  MeOUYUHCKULL  YHUSepcumen,
Vrpauna

IIpoBenen anamu3 3PpPEeKTUBHOCTH NPUMEHEHUS JIeBO(-
nokcanuHa (JID) mpu pa3nuuHBIX 3200JI€BaHUAX, TYBCTBU-
TEIBHOCTH K HEMY MHKPOOPTAaHH3MOB 1 MOOOTHBIX IeHCTBUI.

JI® He nposiBnsieT KaHLEPOT€HHOW, MyTareHHOW U TepaTo-
TeHHOH aKTUBHOCTH. DPPEKTUBHO HUCIOIB3YETCS B TEpAITHH
NHQEKIUH ABIXaTeTbHBIX M MOYENONOBBIX ITyTeH, KOXH H
MATKUX TKaHEH, a Takyke MHOTHX JAPYTHX JOKATH3alnuH, s
MPOQIIAKTHKH OCIIOKHEHNH B XUPYPTHUECKON MpaKTHKE.
JleBomokcanH UMeeT MUPOKHHA CHEKTP NEHCTBUS, BKIIO-
YJaloNi OOTBIIMHCTBO TPAMITOIOKHUTENBHBIX M TPAMOTPH-
[aTeIbHBIX BO30yAHWTENEH, B TOM YHCIE BHYTPHUKICTOUHO
PacCTIONIOKEHHBIX. B oTnmuame oT Apyrux (TOpXHHOIOHOB,
JI® BBICOKOAKTHBHBI B OTHOUIEHHWU T'PAMIIOIOKUTEIbHbBIX
KOKKOB, B TOM YHCJ€ MHEBMOKOKKOB, YCTOWYMBBIX K NEHH-
IITHRY, SpuTpoMununy. JI® Gonee akTHBEeH B OTHOIICHHH
ATUITUYHBIX BO30OyIUTENIeH.
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BAaTHOH /103€ B KayKI0M KOHKPETHOM CITydae C IIEJIbI0 H30eKa s
WITH YMEHBIICHNST BOZHUKHOBEHUS PE3UCTEHTHOCTH BO30Y/IHUTe-
nei 3a00eBaHnil K HEMY.
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MEDICINES: TECHNOLOGY TRANSFER TO PRODUCTION, CESSION OF OWNERSHIP RIGHTS
FOR REGISTRATION CERTIFICATES AND TRANSFER OF PRODUCTION IN CONDITIONS
OF MODERN CHALLENGES TO NATIONAL AND INTERNATIONAL SECURITY

"Deshko L., Bysaga Y., 'Vasylchenko O., 2Nechyporuk A., ?Pifko O., Berch V.

"Taras Shevchenko National University of Kyiv, *Uzhhorod National University, Ukraine

At present day, in the context of the SARS-CoV-2 corona-
virus, not just competition between countries for the sphere
of influence on the market of medicines, but also the struggle
for development of the vaccine to ensure the public interest in
health care has gained new strength. This requires increasing ef-
fectiveness of international cooperation between countries in the
field of technology transfer to production of medicines. Also, the
existing global production network of medicines is changing in
order to meet special type of public interests, that is international
and/or national security. Thus, the complication of relations be-
tween countries, conflicts (including armed ones) and their ag-
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gravation cause measures to be taken by one particular country
for securement of international and national security aimed at
suspending the entry and the circulation of medicines on its mar-
ket manufactured in another country.

In particular, the Ministry of Health of Ukraine (hereinafter —
MOH of Ukraine) has taken measures to withdraw from circula-
tion within Ukraine drugs manufactured in the Russian Federa-
tion, as well as in Ukrainian territories, which are not under the
control of the Government of Ukraine, motivated by inability
to ensure proper observation for the quality of drugs produc-
tion. The MOH of Ukraine posted a letter dated 04.07.2017
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Nel8.1-07/18369 on its official website addressed to applicants
for medicinal products, alternative and/or potential manufactur-
ers, applicants-holders of registration certificates of which there
are subjects of the Russian Federation, urgently take measures to
amend registration materials for medicines on purpose for with-
drawal of manufacturers/applicants being subjects of the Rus-
sian Federation. The MOH of Ukraine received a request from
Subsidiary Enterprise (hereinafter — SE) “Stada-Ukraine” being
the representative of joint stock company “Nizhpharm” as a
member of the STADA Group of Companies, dated 13.11.2017
Ne 313, in which the company informed about the decision of
the parent company STADA to take all legal and organizational
measures to transfer ownership rights to SE “Stada-Ukraine”
for registration certificates on all medicines of joint stock com-
pany “Nizhpharm” registered in Ukraine, and further to transfer
the production of these medicines to Ukraine and to Germany.
The enterprise provided arguments indicating the seriousness of
the company’s intentions to implement its decision, proposed
terms for the implementation of the plan to transfer production
to Ukrainian enterprises, also providing a letter of the joint stock
company “Technologist”, Ukraine, as for readiness to enter into
a long-term agreement with SE “Stada-Ukraine” concerning
medicines production on orders by SE “Stada-Ukraine” [2].

At the same time, taking into consideration the proposed
deadlines for the implementation of the plan to transfer produc-
tion of medicines from Russian enterprises, namely, 10 calendar
months for changing the applicant and 10 calendar months to
transfer production, all in all up to 2 years, regarding that during
this period of time the manufacture and the supply of medicines
mentioned in this business proposal is to be carried out by an
enterprise in the Russian Federation, the MOH of Ukraine an-
nounced about impossibility of including a number of medicines
into the order “On State Registration (Re-registration) of medi-
cines (medical immunobiological drugs) with amendments to
registration materials”, and thereby the release into circulation
and use of these drugs on the territory of Ukraine produced by
joint stock company “Nizhpharm”, Russian Federation. This fact
led to a dispute between the SE “STADA-UKRAINE” of “BE-
PHA BETAILIGUNGSGEZELSHAFT FUR PHARMAVERTE
MBH” (Ukraine) and Joint Stock Company “NIZHPHARM”
(Russian Federation) and the MOH of Ukraine [2]. We assume
that lawsuits to National Courts of Ukraine on declaration of
inaction as illegal one and the obligation to take actions by the
MOH of Ukraine are not be occasional.

The above mentioned indicates the relevance of the study on
technology transfer to the production of medicines, cession of own-
ership of registration certificates and transfer of production within
the current challenges to international and national security.

The purpose of this article is to identify areas of international
cooperation in the field of technology transfer to the produc-
tion of medicines and new approaches to the application of legal
rules governing legal relations by Ukrainian Courts in the field
of circulation of medicines related to the cession of ownership of
registration certificates for medicines and transferring the pro-
duction of medicines from one country to another.

Main part. International technology transfer to the produc-
tion of medicines is a systemic international activity aimed at
creating conditions for cross-border transfer of ownership of
knowledge on the organization of drug development with the ac-
tive interaction of developers and their potential buyers on paid
or free basis [6,7]. Developing investigations of T. Androsov, L.
Chernyshov, V. Kozub on «International technology transfer as a
factor of innovative development of Ukraine’s economy» [1] we
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note that the full process of international technology transfer in
the production of medicines has the following phases: research
and development (technology transfer is not carried out); utiliza-
tion (transfer in the form of export of medicines); technological
growth (transfer of technology into incompletely mastered form
to developed countries); technological maturity (mutual transfer
between developed countries and gradual transition of transfer
to developing countries) gradually developing countries replace
high-tech exports (technologies developed on the basis of the
latest scientific knowledge, which in their technological level
exceeds the best domestic and foreign counterparts being com-
petitive on the world market of knowledge-intensive products)
and their import); technological decline (transfer is limited to
developing countries).

International cooperation in the field of technology transfer
provides for the following: 1) conclusion of bilateral and mul-
tilateral international agreements of Ukraine on scientific and
technical, technological, investment cooperation; 2) attract-
ing investments into the scientific and technical complex of
Ukraine; 3) promoting the introduction of international stan-
dards in Ukraine, in particular the standards of quality manage-
ment system; 4) technology transfer within the framework of
scientific-technical and production cooperation and investment
cooperation; 5) ensuring for the participation of domestic enter-
prises, research institutions, organizations and higher education-
al institutions in international exhibitions and fairs of high-tech
products and technologies; 6) participation in the development
of domestic segments of international information and commu-
nication systems on intellectual property and technology trans-
fer [8,9].

Regulatory Bills of Ukraine partially govern the activity of
technology transfer to the production of medicines, although
the legislative and regulatory framework is harmonized with
the relevant directives and norms of the European Union [9,10].
Thus, only in the Guideline ST-N of the MOH of Ukraine 42-
4.3: 2011 “Medicines. Pharmaceutical Quality System (ICH
Q10) [5] transfer technology has been identified as a life cycle
stage for a drug. According to this Guideline, the product life
cycle includes such a stage of technical activity for new and ex-
isting drugs as technology transfer, which covers: 1) technol-
ogy transfers of new products from development to production,
and 2) technology transfers of products available on the market
within or between production and test sites. Also, according to
this Guideline, the purpose of technology transfer activities is to
transfer information about products and processes depending on
the goals of technology transfer. The Guidelines provide exam-
ples of the application of elements of the pharmaceutical quality
system, while there are no recommendations for the process of
technology transfer. Guideline ST-N of the MOH of Ukraine 42-
4.3: 2011 is included into the Part 3 of the Guideline “42-4.0:
2016 “Medicines. Good Manufacturing Practice”, harmonized
with the EU GMP Guidelines (EU Guidelines to Good Manu-
facturing Practice Medicinal Products for Human and Veterinary
Use). In the Guideline 42-4.0: 2016 there are no requirements
directly to the transfer, on the contrary to the technical transfer
(cession) of test methods, which is represented in the Section 6
«Quality control» of the Part 1, and for which general approach-
es are specified in particular [5].

In addition to the issue of technology transfer to the produc-
tion of medicines, one of the topical questions is the one con-
cerning transfer of medicines production.

The Law of Ukraine «On Fundamentals of National Security
of Ukraine» in the Article 1 defines national security, inter alia,
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as the protection of vital interests of people and citizens, which
ensures the timely detection, prevention and neutralization of
real and potential threats to national interests, in particular in the
field of health care [3]. Ensuring the quality of medicines at all
stages of their life cycle is the system-forming factor in achiev-
ing protection conditions of vital interests of people and citi-
zens in the field of health care, i. e. implementation of national
security in this area. In accordance with the provisions of the
Paragraph 2 «Procedure for state registration (re-registration) of
medicinal products and the amount of fee for their state registra-
tion (re-registration)», state registration of medicinal products
is carried out by the MOH of Ukraine on the basis of the ap-
plication and the results of examination on registration materi-
als, held by State Expert Center (hereinafter — the Center) in the
manner prescribed by the MOH of Ukraine. However, there is
no presumption that a medicinal product that has passed state
registration is eligible to be re-registered in the future. These
issues are particularly acute in the light of international and
national security. The example for this is the Court Case con-
sidered by the District Administrative Court of Kyiv which is
referred to above in the introduction to this article.

Having analyzed norms of the Law, examined and evaluated
the available written evidence on the inner conviction, based on
direct, comprehensive, complete and objective consideration of
all the circumstances of the Case in their entirety, taking into ac-
count that the plaintiff has not proved the assumption of power,
that is the MOH of Ukraine, the inaction in considering the letter
and the fact of violation of the plaintiff’s rights, the Court con-
cluded in this case that the allegations set forth in the statement
of claim did not find their confirmation during the trial, so they
have no foundations. Resolving the issue of the validity of the
claims on the obligation of the MOH of Ukraine in the man-
ner prescribed by the Law to make a decision on re-registering
and amending registration documents for medicines registered
by the Joint Stock Company “NIZHPHARM?”, the Court de-
noted that by its legal nature, in accordance with current legisla-
tion, the authority to decide on re-registration of medicines and
amendments to registration certificates for medicines manufac-
tured and distributed by STADA Group companies belongs ex-
clusively to the executive body of the MOH of Ukraine, which
in case of registration (re-registration) of medicines in such a
way of registration (re-registration), makes the appropriate deci-
sion, and therefore endowed with discretionary powers [2].

This conclusion of the Court of the first instance was found by
the Sixth Administrative Court of Appeal as erroneous, noting
that the defendant is not endowed with discretionary powers, i.
e. the right to act at its own discretion in making a decision on
registration of medicinal products, so the Court of Appeal pays
attention on making both the decision on registration and the
decision on re-registration of medicinal products clearly defined
by... regulatory documents, i. e. the defendant does not have the
discretion in this matter [2].

In addition, the Board of Judges emphasized that “... asking
the Court to oblige the defendant to decide on the re-registration
of the disputed drugs, the plaintiffs are in fact asking the court
to replace the defendant as the central executive body in mat-
ters within its exclusive competence” [2]. At the same time, the
Board of Judges draws attention to the fact that the norms of
the Code of Administrative Procedure of Ukraine (hereinafter
— CAP), really allow the Administrative Court in exceptional
cases to oblige the defendant being the subject of power to de-
cide in favor of the plaintiff. Thus, in accordance with the Para-
graph 4 of the second Part of the Article 245 of the CAP, that in
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case of satisfaction of the claim the Court may decide to declare
the inaction of the subject of power as illegal and to make the
obligation to take certain actions. According to the Fourth Part
of the Article 245 of the CAP in the case specified in the Para-
graph 4 of the Second Part of this Article, the Court may oblige
the defendant as the subject of authority to make a decision in
favor of the plaintiff, if all the conditions specified by the Law
and such a decision does not provide for the right of the subject
of power to act at its own discretion.

As it has been already mentioned, the decision on the re-regis-
tration of medicines does not provide for the right of the subject
of power to act at its discretion. At the same time, in this case the
Court is not entitled to establish the existence of all conditions
prescribed by the Law for the decision to re-register medicines,
since such conditions have not yet been established and verified
in the manner prescribed by the Law as for the public authority
defendant, which is responsible for resolving this issue. Accord-
ing to Part 2 of the Article 77 of the Code of Administrative
Procedure of Ukraine, in administrative cases on the illegality of
decisions, actions or inactions of the subject of power are in field
of improvement of the legality of its decision, where actions or
inactions are rested onto the defendant. Having assessed the evi-
dence in the case, according to its internal conviction, based on
their direct, comprehensive, complete and objective examina-
tion, the Court concluded that the plaintiff’s administrative claim
is not subject to satisfaction.

Conclusions. 1. The directions of international cooperation
of states in the field of technology transfer to the production of
medicines are as follows: 1) conclusion of bilateral and multilateral
international agreements on scientific and technical, technological,
investment collaboration and cooperation; 2) attraction of invest-
ments; 3) promoting the introduction of international standards for
proper manufacturing practice; 4) technology transfer within the
framework of scientific, technical and production cooperation and
investment collaboration; 5) organization and holding of interna-
tional exhibitions of equipment and technologies; 6) development
of international information and communication systems on intel-
lectual property and technology transfer.

2. The idea of the existing in domestic legal science of a spe-
cial kind of public interest, that is national security, has been im-
proved. It is argued that it is specified not only by the support of the
national manufacturer, but also by the central executive body, tak-
ing up measures to withdraw from circulation of drugs within one
country, that have been manufactured in another country or on the
territories not controlled by the Government, motivated by inability
to ensure proper quality control of medicines.

3. Decision-making on the issue of re-registration of medici-
nal products does not provide for the right of the subject of pow-
er to act at its own discretion. The Ministry of Health of Ukraine
is not endowed with discretionary powers, that is the right to
act at its discretion in making a decision on the registration of
medicines because the grounds for the decision on registration/
re-registration of medicines are clearly defined by Regulatory
Bills of Ukraine. By asking the Court to oblige the Ministry of
Health of Ukraine to take up the decision on re-registration of
the disputed drugs, the plaintiffs are actually asking the Court to
replace the Ministry of Health of Ukraine as the central execu-
tive body in matters within its exclusive competence.

4. The following new approaches to the application of legal
norms by the courts of Ukraine governing legal relations in the
field of circulation of medicinal products related to the cession of
ownership of registration certificates for medicinal products and
the transfer of production from one country to another have been
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revealed, they are as follows: 1) MOH of Ukraine may (the
term “may” is not synonymous with the term “liable”) take
up measures to withdraw from circulation on the territory of
Ukraine medicinal products manufactured on the territory of
the Russian Federation and on territories not controlled by
the Government of Ukraine temporarily, including the Au-
tonomous Republic of Crimea, motivated by the inability to
ensure proper quality control; 2) The Ministry of Health of
Ukraine may address to applicants for medicinal products, al-
ternative and/or potential manufacturers, applicants-holders
of registration certificates being subjects of another country
(Russian Federation), urgently take up measures to amend the
registration documents for medicines in order to withdraw
producers/applicants that are the entities of another country
(for example, the Russian Federation; 3) if during the exami-
nation of registration materials on the basis of expert assess-
ment of updated data on the benefit/risk ratio, no confirma-
tion of the positive ratio of expected benefits to possible risk
during use of the medicinal product, the Ministry of Health
of Ukraine has the right to make a decision on refusal of state
re-registration of the medicinal product. At the same time, if
the relevant conclusion of the expert assessment is positive,
the defendant is empowered to make a decision on re-regis-
tration of the medicinal product; 4) state policy in the field of
origination, production, quality control and sale of medicines
is aimed at the development of production of safe medicines,
ensuring the needs of the population with medicines of ap-
propriate quality.
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SUMMARY

MEDICINES: TECHNOLOGY TRANSFER TO PRODUC-
TION, CESSION OF OWNERSHIP RIGHTS FOR REG-
ISTRATION CERTIFICATES AND TRANSFER OF PRO-
DUCTION IN CONDITIONS OF MODERN CHALLENGES
TO NATIONAL AND INTERNATIONAL SECURITY

"Deshko L., Bysaga Y., 'Vasylchenko O., 2Nechyporuk A.,
Pifko O., 2Berch V.

"Taras Shevchenko National University of Kyiv, *Uzhhorod Na-
tional University, Ukraine

The issue of technology transfer to the production of medi-
cines, cession of ownership rights to registration certificates and
transfer of the production of medicines in the context of modern
challenges to international and national security are investigated
in the article. The attention is focused on ensuring the public
interest in health care. Emphasis is placed on the human right to
effective, safe, high-quality medicines, on ensuring the right to
entrepreneurial activity in the field of circulation of medicines.
The purpose of this article is to identify areas of international
cooperation in the field of technology transfer to the produc-
tion of medicines and new approaches to the application of legal
rules governing legal relations by Ukrainian Courts in the field
of circulation of medicines related to the cession of ownership of
registration certificates for medicines and transferring the pro-
duction of medicines from one country to another. The object
of the study is the public relations that arise during the transfer
of technology to the production of medicines and public rela-
tions in the field of circulation of medicines, associated with the
cession of ownership of registration certificates for medicines
and the transfer of production from one country to another. The
methodological basis of the research are general and special
methods of scientific knowledge (formal-logical method, com-
parative-legal, structural-logical).

As a result of the conducted research, the directions of in-
ternational cooperation of states in the field of technology trans-
fer to the production of medicines are defined. The idea of the
existing in domestic legal science of a special kind of public
interest, that is national security, has been improved. It is argued
that it is specified not only by the support of the national manu-
facturer, but also by the central executive body, taking up mea-
sures to withdraw from circulation of drugs within one country,
that have been manufactured in another country or on the terri-
tories not controlled by the Government, motivated by inability
to ensure proper quality control of medicines. It is emphasized
that decision-making on the issue of re-registration of medicinal
products does not provide for the right of the subject of power to
act at its own discretion. New approaches to the application of
legal norms by the courts of Ukraine governing legal relations
in the field of circulation of medicinal products related to the
cession of ownership of registration certificates for medicinal

183



products and the transfer of production from one country to an-
other have been revealed.

Keywords: human right to effective, safe, high-quality medi-
cines, international security, national security, medicines, tech-
nology transfer, production transfer, intellectual property, sub-
ject of power, administrative proceedings.

PE3IOME

JIEKAPCTBEHHBIE CPEJICTBA: TPAHC®EP TEX-
HOJIOTHI B IMPOU3BOJCTBO, MEPEJAYA ITPAB
COBCTBEHHOCTHU HA PETUCTPAIIMOHHBIE YJ1O-
CTOBEPEHUSI U TPAHC®EP IIPOU3BO/JCTBA B
YCJOBUAX COBPEMEHHBIX BbI3OBOB MEX/Y-
HAPOJIHOM U HAIIMOHAJIbHOM BE3OIMMACHOCTH

Temko JI.H., 2Beicara ¥0.M., 'Bacuibuenxo O.I1.,
’Heuunopyk A.1O., [Tudpxo A.A., ’bepu B.B.

'Kuesckutl nayuonanvuviil ynueepcumem um. Tapaca [llesuen-
Ko, 2 Varccopo0cKkull HayuonalbHblll yHusepcumem, Ykpauna

He.l'lb MCCJICNOBAHMs - BBIIBUTb HallPaBJICHUA Me)KZ[yHapOZ[—
HOTO COTpYyAHHYECTBAa rocynapcts B cepe TpaHchepa Tex-
HOJ'IOFI/Ii/'I B IIPOM3BOACTBO JICKAPCTBECHHBIX CPEACTB W HOBBIC
HOZXO/b! K IPUMEHEHHUIO CyaMH YKpauHbl HOPM IIpaBa, pery-
JIMPYIOLIMX IPABOOTHOILECHUS B chepe 0OpalleHus IeKapCTBEeH-
HBIX CPEJICTB, CBA3aHHBIX C Iepeaayeii npaBa COOCTBEHHOCTH Ha
perucTpaluoOHHbIE YIOCTOBEPEHHS Ha JISKAPCTBEHHbIE CPE/ICTBA
Y IIEPEHOCOM IPOM3BOJICTBA JICKAPCTBEHHBIX CPEICTB U3 OJHOM
cTpansl B Apyryo. OObEKTOM HCCIIEIOBaHUS SIBISTIOTCS 00IIe-
CTBCHHBIC OTHOIICHHUS, BO3HUKAIOIINEC IMpU TpaHchepe Tex-
HOJIOTHII B TPOU3BOJCTBO JICKAPCTBEHHBIX CPEACTB U B chepe
oOpalleHusl JTeKapCTBEHHBIX CPEICTB, CBSI3aHHBIC C Mepenadeii
npaBa COOCTBEHHOCTH Ha PErMCTPALIMOHHBIC YIOCTOBEPEHHS
Ha JICKapCTBEHHBIC CPEICTBA M MEPEHOCOM IPOM3BOJCTBA Jie-
KapCTBEHHBIX CPEJICTB M3 OJHON CTpaHbl B APYyryo. Merozmo-
JIOTHYECKOM OCHOBOM TPOBEIEHHOIO HCCIICIOBAHUS SIBIISTIOTCS
o011Ke 1 crienuaibHble METO/Ibl HAyYHOTO Mo3HaHUsI ((hopMalib-
HO-JIOTHYECKUH METOl, CPaBHUTEJILHO-IIPABOBOH, CTPYKTYpHO-
JIOTHYECKUH).

BoisiBneHbl HampaBieHHMs MEXIyHApOIHOTO COTPYIHHU-
YyecTBa rocynapcts B chepe TpaHcdepa TEXHOIOTHIT B Hpo-
U3BOJCTBO JICKAPCTBEHHBIX CpEACTB. I[IpoaHann3upoBaHO
CyILIECTBYIOIleE B YKPAaUHCKOW IOPUIMYECKONH HayKe Ipel-
cTaBiieHHe 00 0co00M BH/IE ITyOIIMYHBIX HHTEPECOB — 00ecIe-
YEHUH HAIMOHAJbHOM OE30MacHOCTH, YTO 3aKJII0YacTCs He
TOJIBKO B MOAJICPIKKE HALIMOHAJILHOTO TOBAPOIIPOU3BOIUTEII,
HO U B INPUHATHHU LHECHTPAJIBbHBIM OPraHOM I/ICl'lOJ'IHI/ITeJ'[]:Hoﬁ
BJIACTH Mep 110 BBIBOAY M3 OOpalleHus] Ha TEPPUTOPUH O-
HOT'0 rocygapcTBa JIEKApCTBEHHBIX CPEACTB, U3IOTOBJICHHBIX
Ha TEPPUTOPHUM APYrOro rOCyAapCTBA MU HEMOAKOHTPOIb-
HBIX HpaBI/ITeJ'[]:CTBy TEPPUTOPHUAX B CBA3U C HEBO3MOXKHO-
CThIO OOCCIEUCHHs HAJJIKAILIEro KOHTPOJS 3a KaueCTBOM
IPOU3BOACTBA TAKUX JIEKAPCTBEHHBIX cpelacTB. [IpuHuMas
TO WJIM HHOE peIIeHHEe [0 BONPOCY IepeperucTpaluu
JICKAPCTBECHHBIX CPEACTB Cy6'beKT]>I BJIACTHBIX HOHHOMOLIHI\/'I
HE HaACJICHBI JUCKPEMOHHBIMUA ITOJJHOMOYHUSIMU. BblﬂBJ’leHbI
HOBBIC MTOAXOAbI K IPUMEHCHHUIO Cy}laMI/l praI/IHbl HOpM I1pa-
Ba, PEryJIHPYIOLIMX IPaBOOTHOLICHHUS B cdepe oOpamieHus
JIEKapCTBEHHBIX CPEJCTB, YTO CBS3aHO C Iepenadeil mpasa
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COOCTBEHHOCTH Ha PErHCTPALMOHHBIC YIOCTOBEPEHUS Ha Jie-
KapCTBEHHBIC CPEJCTBA U IEPEHOCOM IIPOU3BOJCTBA JIEKap-
CTBEHHBIX CPEJCTB U3 OJHOM CTpaHbI B IPYIYIO.
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SEVERE PAIN AND SUFFERING AS EFFECTS OF TORTURE:
DETECTION IN MEDICAL AND LEGAL PRACTICE

'Tavolzhanska Yu., 'Grynchak S., 2Pcholkin V., 2Fedosova O.

Yaroslav Mudryi National Law University, Kharkiv, >Kharkiv National University of Internal Affairs, Ukraine

The correct determination of the effects of cruel treatment and
punishment is of great importance, since it is one of the main
factors influencing taking the decision by the law enforcer about
what type of ill-treatment and punishment took place. In particu-
lar, depending on severity of the effects the victim, the European
Court of Human Rights (ECHR) identifies the torture, inhuman
or degrading treatment and punishment', and the national inves-
tigative and judicial authorities qualify the offense as the said
torture, torment or other criminal offense.

Solving the issue of the effects has a medical load too. The
choice of the medical rehabilitation course (which means the
patient’s chances to return to a normal life) depends on detec-
tion of the said effects. At present, if not to take into account the
work of state (municipal) healthcare institutions focused on im-
plementation of the protocols rather than on taking into account
the patient’s peculiarities and his/ her real recovery, the rehabili-
tation, in the full sense of the word, is provided only by highly
specialized centers. The International Rehabilitation Council for
Torture Victims (IRCT) is the most famous of them. Its work has
a high demand, and its results are quite promising. Therefore,
the IRCT network is constantly growing, and today it includes
more than 150 centers in 75 countries [63]. Unfortunately, the
work of this center in Ukraine [71] is not characterized by the
successes achieved by the IRCT center in Georgia [89]. There
are also national rehabilitation centers that extend their activi-
ties over the territory of only one country. In particular, Freedom
from Torture is a British institution consisting of five centers
located at different points of the United Kingdom [92]. Ukraine
has no such national rehabilitation center. Every year, the United
Nations Voluntary Fund for Victims of Torture allocates tens of
thousands of dollars, in particular, to private clinics that provide
specialized support to victims of this crime [74]. The victims
themselves and their families seek to receive the assistance in
the specialized institutions.

The constant increase in the number of narrow-profile centers
and a high demand for medical care in them, the special signifi-
cance of the effects of cruel treatment and punishment for decid-
ing on the type of offense prohibited by Article 3 of the 1950
Convention for the Protection of Human Rights and Fundamen-
tal Freedoms [67], indicate that the torture effects are far from
typical and require a special attention. And that means that their
detection deserves to be the subject of a separate scientific work.

The aim of the study is to identify the features and to deter-
mine the relationship between medical and legal (investigative
& judicial) practice on detection of the torture effects.

Material and methods. This paper is based on a thesis study
devoted to the criminal law problems of the torture, prepared
by the Department of Criminal Law No. 1, Yaroslav Mudryi

'For completeness of the material presentation, we have to note
that not all scientists adhere to the point of view that it is the cri-
terion of effects severity that determines the distinction between
torture and inhuman or degrading treatment and punishment.
In particular, the United Nations Special Rapporteur on Torture
and Other Cruel, Inhuman and Degrading Treatment or Punish-
ment, Manfred Nowak, considers the goal of the perpetrator and

helplessness of the victim as such a criterion [72,79].
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National Law University, Kharkiv, Ukraine [43]. Due to par-
ticipation in seminars conducted by the prosecution and secu-
rity services of Ukraine, the author has understood that the re-
sults of the scientific work shall be of more applied nature. For
this reason, the subject of the study was expanded, and some
specialists from related legal sectors were attracted to prepara-
tion of this article. In this case, the publications of rehabilita-
tion centers for torture victims took center stage in the list of the
used literature. There were also used specialized medical journals,
manuals for physicians, publications of the International Associa-
tion for the Study of Pain (IASP) and the Ukrainian Association
for the Study of Pain. The picture of our knowledge in the field of
medicine is substantially supplemented by the answers prepared by
leading experts of Bogomolets National Medical University, Kyiv,
Ukraine and Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine. Enough attention has been paid to the latest scientific
achievements in the field of rehabilitation of torture survivors. The
United Nations reports on assistance to victims of tortures were also
taken into consideration, as well as official explanations of the Of-
fice of the United Nations High Commissioner for Human Rights
(OHCHR) on understanding the nature of tortures. The legal com-
ponent of the work is supported by the provisions of international
treaties, criminal codes of the post-Soviet countries. The empirical
basis for the study was provided by 41 final court decisions on the
following cases: 726/777/14-x [3], 647/507/14-x [7], 759/7180/14-
K [34], 579/952/14-k [25], 683/298/14-k [33], 686/23492/14-k
56], 11/796/9/2014 [2], 758/11330/14-x [29], 492/2080/14-
1, 208/10261/14-x [15], 154/1557/15 [10], 219/1584/15-
[4], 676/991/15-k [19], 445/563/15-x [17], 618/641/15-k
2], 163/225/15-x [1], 283/1495/15-x [27], 387/407/16-k
[14], 487/6385/16-x [16], 370/155/16-x [18], 400/77/17 [28],
473/620/17 [9], 369/4590/17 [21], 726/1160/17 [30], 635/6445/17
[35], 127/16930/17 [8], 473/1064/17 [44], 203/1165/17 [22],
609/210/17 [26], 484/1197/18 [36], 718/993/18 [23], 640/5131/18
[20], 753/17036/18 [11], 311/144/18 [57], 718/1755/18 [60],
759/19368/18 [32], 640/22678/18 [59], 310/9324/18 [58],
665/1529/18 [37], 426/24003/18 [31], 718/2744/19 [24]. These
cases were selected according to the following criteria: all court
decisions made under Article 127 “Torture” of the Criminal Code
of Ukraine since 2014 till 2019 inclusively, being in the public do-
main as of March 1, 2020, on the official website of the “United
State Register of Court Solutions” http:/reyestr.court.gov.ua/.
The article also uses 2 court decisions on cases 638/5928/18 [13],
610/3874/15-k [6], which have no legal force as of March 1, 2020,
but are of interest for the purposes of this study. These decisions
were not taken into account in determining the statistical indexes,
but were used in the article as examples of the application of Article
127 of the Criminal Code of Ukraine.

In the course of the study, the following methods were used:
analysis (when ascertaining the content of legal norms relating
to prohibition of the torture; studying scientific publications re-
lated to pain-identification problems, rehabilitation of torture
victims), induction, statistical method (when working with deci-
sions of national courts), systemic method (when determining
the relationship between medical and legal (investigative & ju-
dicial) practice on detection of the torture effects).
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Results and discussion. The starting point in determining of
what are really, in principle, the effects of the torture is provided
with provisions of Article 1 of the 1984 Convention against Tor-
ture and Other Cruel, Inhuman or Degrading Treatment or Pun-
ishment. The latter states that the torture should be understood
as any act by which severe pain or suffering, whether physical
or mental, is intentionally inflicted on a person [68]. Therefore,
in particular, severe pain and suffering are the effects of torture
and are the subject of assessment by the law enforcer at the stage
of qualification of the offense committed by the perpetrator. Un-
doubtedly, there is a certain conventionality in such a conclusion,
since pain, by its nature, is inseparably associated with the vio-
lence itself and is rather its companion than the result. Perhaps
that is why the OHCHR, while interpreting the torture, does not
distinguish pain and suffering as independent elements of this
definition [72]. At the same time, we see that OHCHR refers
to the ECHR practice, according to which, the European Court
evaluates the power of pain and suffering in each case [72]. The
ECHR position is quite justified. For the same cruel treatment or
punishment, quite different effects can occur (for example, for
a child and for an adult), which means that the types of offence
will be different. It is possible to take into account the difference
in cases, using some kind of formal element. In this case, this
element is the power of pain and suffering. In addition, only on
the background or as a result of strong negative reactions of the
body, can such “breakdown” of the body and personality occur,
which is described by the physicians working with victims of the
tortures [69]. Therefore, it is simply impossible not to single out
severe pain and suffering as self-sufficient effects. When com-
prehensed, the above convenality turns out to be truly justified.
However, this justification is possible only in the context of the
tortures. Not without reason, Metin Basoglu writes that pain and
suffering are an independent subject of proving only in the tor-
ture court proceedings [91].

In the criminal codes of the post-Soviet countries, we find
provisions on pain and suffering, which are similar to those
contained in Article 1 of the 1984 Convention. In particular,
these effects of the torture are indicated in Art. 113, 293 of the
Criminal Code of the Azerbaijan Republic [45], Art. 119 of the
Criminal Code of Armenia [46], Art. 144! of the Criminal Code
of Georgia [47], Art. 128 of the Criminal Code of the Republic
of Belarus [49], Art. 166" of the Criminal Code of the Republic
of Moldova [51], Art. 182" of the Criminal Code of the Republic
of Turkmenistan [53], Art. 127 of the Criminal Code of Ukraine
[39]. Only suffering is mentioned in Art. 143 of the Criminal
Code of the Kyrgyz Republic [48], Art. 117 of the Criminal
Code of the Russian Federation [55], Art. 146 of the Criminal
Code of the Republic of Kazakhstan [50], Art. 143" of the Crimi-
nal Code of the Republic of Tajikistan [52]. Only the legislator
of the Republic of Uzbekistan omitted the formalization of pain
and suffering - see Art. 235 of the Criminal Code of the Republic
of Uzbekistan [54]. The aforementioned means that the investi-
gative and judicial authorities of the post-Soviet space countries
shall have the same approach to the proving of torture as that of
the ECHR: in particular, the detection of severe pain and suffer-
ing shall be a mandatory part of the work in establishing of the
elements of the crime in question.

Below, we will present information that is basic and allows
medical workers (general practitioners and narrowly focused
practitioners, forensic experts) and the law enforcer (investiga-
tors, prosecutors, judges) to interact successfully with each other
in detection the torture effects. Until today, medicine has not
been able to study in the full scope the biopsychosocial phenom-
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enon of pain. The IASP defines it as an unpleasant sensory and
emotional experience associated with actual or potential tissue
damage, or described in terms of such damage [70]. The concept
of “suffering” is not used in neurological practice at all [40]. The
scientists state that the following points of view regarding the
pain shall be recognized as relevant: 1) an unpleasant sensory
feeling that is associated with a possible or existing tissue dam-
age; 2) an affective state of the body, which includes emotional,
somatic and vegetative reactions; 3) a motivating state that mod-
ifies all organs and body system, creating an appropriate model
of its reaction aimed at eliminating the causes of pain; 4) an
integral function that mobilizes different functional systems to
protect the body from the influence of harmful factors [61].

The classical diagnostics of pain is aimed at determining its
physical and psychoemotional components with subsequent
clarification of the features of their interaction [41]. To detect the
physical component of pain, the neurophysiological techniques
are, in particular, used, which by the mechanism of their imple-
mentation are reduced to mechanical, electrical and (or) thermal
actions on the body. And the psychoemotional component is de-
termined on the basis of the patient’s answers. Among the ques-
tionnaires that help the patient to characterize their pain, known
to us, it’s possible to call: McGill Pain Questionnaire (MPQ),
Visual Analogue Scale (VAS), Numeric Pain Scale (NPS), Cat-
egorical Pain Scale (CPS) [38], DN4 questionnaire, Leeds As-
sessment of Neuropathic Symptoms and Sings (LANSS), pain-
DETECT questionnaire [62], face images pain rating scale. The
principle of their use is quite simple - the patient is offered, ac-
cording to pre-established criteria, to characterize by themselves
the pain they experience. For example, according to MPQ, the
patient determines pain by 20 points, analyzing his sensory and
emotional sensations, assessing the intensity of pain and reflect-
ing the whole variety of pain syndrome. According to VAS, he
points on a 10 cm ruler the intensity of his pain sensation from
“0” (“no pain”) to “10” (“unbearable pain”). It is worth to note
that, when assessing their pain, the IRCT patients choose the
highest indicators “8-10”, marking a large number of pain areas
on the body [42].

The self-analysis carried out by the patient himself is at the
heart of pain diagnostics. A completely objective study of pain
turns out to be impossible [40]. Due to it, the question arises: is
it possible that a medical worker, on the basis of only the pa-
tient’s answers, can determine the intensity of the pain, and the
law enforcer, after him, can automatically transfer this to the
field of jurisprudence (in particular, taking the medical conclu-
sion to determine how serious are the effects that have occurred
and, accordingly, what type of cruel treatment and punishment is
there)? Of course not. Otherwise, the role of the medical worker
and law enforcer would be of a purely technical nature.

First of all, it is necessary to note that it is the medical worker
who determines the physical component of pain and its relation-
ship with the psychoemotional component. This allows him to
critically evaluate the patient’s conclusions on pain. In particu-
lar, a neurotic person can evaluate even a minor mechanical ef-
fect as the factor causing the maximum pain. And the medical
worker, realizing the inadequacy of the subjective assessment of
a particular patient, will never issue a medical conclusion that
there a severe pain took place. In addition, the medical worker
has in his arsenal indirect methods of determining the pain inten-
sity, namely: accounting the quantity of analgesics taken by the
patient; monitoring his behavior (for example, can he breathe
deeply or make active movements); monitoring the stress hor-
mones, etc. Therefore, he can always put into question the pa-
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tient’s answers, having the results of an objective examination.
For example, the assessments of the patient who performs physi-
cal exercises without obstruction, but at the same time assesses
the pain as unbearable, are unlikely to be taken as a basis when
the medical worker ascertains the intensity of pain. In turn, the
law enforcer identifies, in a sense, a “‘conventional” effects, and,
therefore, can give it a purely legal assessment. For example, to
identify a severe pain, the following assessment criteria are suit-
able: objective one (intensity, duration) and subjective one (in-
tolerance) [43]. Therefore, the work on detection of severe pain
on the part of the medical worker and the law enforcer is filled
with in-depth analysis and critical comprehension of its results.

Here the following important question arises: can the said
subjects independently, without interacting with each other, de-
tection the effects of the torture? Certainly not. The subject of
proving in the cases of torture is the effects identified by Ar-
ticle 1 of the 1984 Convention. The physician does not work
for the purpose of law enforcement. The forensic expert does
not always take into account the peculiarities of legal regulation.
For example, during the investigation of case 638/5928/18, the
expert stated that the disability certificate of the victim, a child
suffering from infantile cerebral paralysis, is not relevant to the
essence of the investigation [13]. We strongly disagree with this,
not least because the characteristics of the victim are directly
related to identification of the pain strength. The law enforcer,
even if he identifies the «conventional» effects, must state a re-
sult which, by its nature, tends towards the field of medicine.
Therefore, his conclusions themselves are also not self-suffi-
cient. That is why only the joint medical and legal detection of
the severe pain and suffering is the prerequisite of a correct solu-
tion to the issue of the presence or absence of the torture effects.

It should be noted that we have not met in the national judicial
practice a single case, in which a joint medical and legal detec-
tion of the effects of torture was carried out. This is connected:
firstly, with the deep-rooted traditions in the work of investiga-
tive and judicial authorities - to identify the gravity of bodily
injuries (in cases on crimes against life and health), but not the
degree of pain and suffering; secondly, with the lack of recom-
mendations on joint medical and legal identification of the inten-
sity of pain and suffering in the Manual on the Effective Investi-
gation and Documentation of Torture and Other Cruel, Inhuman
or Degrading Treatment or Punishment (Istanbul Protocol) [73].

With consideration of specific nature of the Istanbul Protocol
contents, as well as the fact that it is intended to serve as in-
ternational guidelines for the assessment of persons who allege
torture and ill-treatment, the lack in it of recommendations on
the joint medical and legal detection of the severe pain and suf-
fering does not deserve praise. However, the said omission itself
can be explained by the fact that, in the Istanbul Protocol, the
tortures are understood in the meaning of Article 1 of the 1984
Convention, the official interpretation of which does not provide
for separation of severe pain and suffering as an independent
element of the torture.

The absence of traditions and recommendations on identifica-
tion of severe pain and suffering as a effects of torture leads to
errors in the work of the investigative & judicial authorities. For
example, in case 676/991/15-k, the perpetrator was prosecuted
for intentional light bodily injury resulting in a short-term health
disorder (Part 2 of Article 125 of the Criminal Code of Ukraine)
and for torture (Part 1 of Article 127 of the Criminal Code
Ukraine) in connection with the infliction of three blows with
hand in the face during a five-minute domestic quarrel, one blow
with a kitchen knife in the hip and one burning the stab and slash
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wound with a cigarette [19]. In this case, the torture was identi-
fied only in relation to the last of the said episodes. Undoubtedly,
the pain from burning with a cigarette is not similar to the pain
of being hit. But in connection of what, did the law enforcer rec-
ognize a situational pain from burn as a severe pain mentioned
in Article 1 of the 1984 Convention? The answer is not given
by law enforce, and we have certain doubts about availability in
this case of the effects that are characteristic of the torture. It is
obviously that, in the future, in order to prevent such mistakes,
the law enforcer shall have the appropriate recommendations on
detect of severe pain and suffering. Therefore, the development
of such recommendations is one of the main tasks for the scien-
tific community.

We’d like to note that the ECHR, alongside with raising Eu-
ropean standards for the protection of human rights, has lowered
the bar for severity of the effects, upon the occurrence of which
the offence could be considered as a torture. At the same time,
the “upper limits” remained unchanged. In particular, there are
still tortures, which in their cruelty are not inferior to medieval
ones. Their effects are so serious that the victims require long
years of rehabilitation [77]. The victims themselves state that
they remain patients for their entire life [66]. The perpetrator
destroys their personality, self-respect, and sense of self-worth
[78]. After what they suffered, they are afraid to go further
and believe that no one can understand their suffering [83].
The physicians who work with such patients describe them as
“broken persons” [69]. What it takes to survive the drowning
torture, during which there are: breath holding, fighting, physi-
cal exhaustion, rising levels of carbon dioxide, inhalation and
ingestion of liquid, coughing, vomiting, loss of consciousness,
respiratory and heart failure with a possible climax in the form
of death [76]. During tortures, even the Near Death Experience
phenomenon is possible, which is associated with the “exit” of
consciousness from the body (a person “rises” to the ceiling and
watches what is happening around his physical body) [80]. The
studies prove that the effects of the crime in question arise at all
levels - physical, psychological, social, spiritual, cultural, etc.
Therefore, the treatment of such patients requires an integral ap-
proach [65], sometimes, with the use of non-standard methods
(for example, art therapy [65], music therapy [87], etc.).

Given the condition of the victim of torture, the scientific lit-
erature has expressed the opinion that there exists a “torture syn-
drome” [42, 86] and the “breakdown of the person’s autonomous
self-regulation program” [43]. A special psychophysiological
state appears with any torture. However, it manifests itself, to a
greater extent, in availability of the so-called “remote” effects of
this crime (that is, those ones that arise against the background
or as a result of severe pain and suffering - muscle dysfunction,
post-traumatic disorder, etc.). The Istanbul Protocol contains
recommendations focused exactly on identifying the “remote”
effects of torture. Wherein, studies conducted by the University
of Edinburgh prove that even with the developed protocols, de-
tecting these effects is not an easy task. And the more limited the
clinical and legal resources of the state are, and the lower the
level of its institutional potential is, the more difficulties arise
when doing this work [64].

The “remote” effects of torture can be divided into three
groups: physical, psychosomatic and mental. It is no mere
chance that Article 1 of the 1984 Convention describes the ef-
fects of torture as: severe pain (which is most closely associated
with physical changes), physical suffering (primarily related to
psychosomatic effects), and mental suffering (mainly related to
mental disorders).
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Since the torture itself is aimed at destroying the person as a
personality, the rehabilitation center physicians place the mental
deviations in the first place among the effects of torture (chron-
ic fear, depression, situational loss of connection with reality
(flashback), negative self-perception [42]). The literature also
describes psychosis, avoidance behavior, persistent personality
changes, irritability, hyperactivity [75] and others. Much atten-
tion is paid to depression (MDD) and Post-Traumatic Stress Dis-
order (PTSD) [75, 81, 86]. The latter are called in the Istanbul
Protocol the main mental effects of torture (Item 236) [73]. In
science, it has even been suggested that the torture is erroneously
associated with pain. For example, some Spanish scientists state
that the torture implies a process aimed at submission and obedi-
ence, humiliation and psychological breakdown, and, therefore,
a modern psychological torture displaces a pain-type one and
is a more effective tool aimed at achieving the desired result
in a short time [85]. Despite all this, we would not completely
discount the pain as a effects of torture. Until today, many forms
of this crime are associated with physical action on the human
body. In addition, historically, the torture has formed as a crime
aimed at destroying the personality through pain. Evidently, it
was a tribute to the history and nature of this crime that brought
a severe pain to the first place among the effects in Article 1 of
the 1984 Convention. And in the Istanbul Protocol, the physical
evidence of torture is described earlier than the psychological
evidence (sections V, VI) [73].

Diagnosing the mental health of the torture victim is a key
point in the work of physician since the impact on this type of
health during this crime is quite serious and has effects that go
far beyond physical changes [90]. The Istanbul Protocol states
that a psychological examination and assessment of the psycho-
logical state of the alleged torture victim are mandatory (para-
graph 104) [73]. In addition to examination for diagnostics of
mental disorders in case of craniocerebral injury, PTSD and re-
lated diagnoses, a neuropsychological assessment is also recom-
mended (Items 292, 298) [73].

Among physical effects of torture we may call pathological
pain, persistent change in hormone levels and body tempera-
ture, functional changes in the heart functioning, vasospasms,
fractures, torn ligaments, hemorrhages, and skin rashes. The
physicians of rehabilitation centers also note blurred and double
vision, diminished hearing, buzzing in ears, dizziness, loss of
balance, difficulty in nasal breathing, loss of teeth, reflex cough,
nausea, vomiting, disorder of gastrointestinal tract, weight
loss, convulsions, dysuria, pollakiuria, oligomenorrhea, ulcers,
wounds, dysfunction of joints and muscles, paresthesia, neural-
gia, neurogenic pain, etc. [42]. The Istanbul Protocol associates
identification of these effects with survey, medical anamnesis
and medical examination (Items 163, 168, 173) [73]. The recom-
mendations on conducting the medical examination are clearly
stated as for organs and systems (skin, eyes, ears, nose, mouth
and teeth, chest and abdominal cavity, musculoskeletal system,
genitourinary system, central and peripheral nervous systems,
Items 176-186) [73], as well as in connection with the form of
torture (beating and other types of blunt injuries, hitting the feet,
suspension, torture by position, electric shock, action on the
teeth, strangulation, rape and sexual violence, Items 189-232)
[73]. At the same time, the Istanbul Protocol does not contain
restrictions on the methods of diagnostic research, indicating
among the possible ones: x-ray visualization (x-ray images, ra-
dioisotope scintigraphy, computed tomography, nuclear magnet-
ic resonance imaging, ultrasound imaging), biopsy for electric
shock injury [73]. The latter is quite important. For example, in
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some cases, functional disorders may be more significant than

morphological ones. Accordingly, the functional visualization

can provide more insight into the extent of traumatic injuries and
their functional effects. In this case, a scintillation imaging will
be indispensable [88]. Besides, many forms of tortures do not

leave visible marks (such as, for example, musical torture [82]).

The changes that inevitably will come require to be detected.

And any medical achievements are suitable for this purpose.

We attribute to the psychosomatic effects the irritable bowel
syndrome (colon irritabile), psychomyogenic headache, etc. At
the same time, we emphasize that the torture is an extreme event
in human life and causes severe stress, which echoes are often
not associated with pathological changes, but always comprise
psychosomatic effects. That is why the patients often complain
of pain, the organic nature of which cannot be explained by the
physician. The Istanbul Protocol mentions identification of this
group of effects in the context of determination of psychological
deviations (Item 259) [73].

The physical, psychosomatic and mental effects of torture
are “taken off the table” for this crime. That is, they are not an
obligatory element of torture. But in most cases they inevita-
bly come. In this aspect, it suffices to pay attention to the na-
tional judicial practice. In particular, physical, psychosomatic
and mental changes are defined by the forensic expert as bodily
injuries. The results of analysis of the national judicial practice
show that among 41 cases of torture, bodily injuries occurred in
37 of them. That is, causing physical, psychosomatic and (or)
mental changes, determined by the forensic expert as causing
bodily injures, occurs in 9 out of 10 cases of torture. Below we
present diagrams showing percentage and quantitative incidence
of bodily injuries inflicted during torture.

@ Light bodily injuries
Medium-gravity bodily
injuries

@ Grave bodily injures

© Mo bodily injures

Fig. 1. Percentage of bodily injuries suffered during torture

Light bodily injuries

Light bodily injuries resulting in temporary
health disorder

16 @ Both kinds of light bodily injuries
Light and medium-gravity bodily injures
Medium-gravity bodily injuries
12 / ® !_ighp medium-gravity and grave bodily
injuries

Mo bodily injures

Fig. 2. Identification of infliction of bodily injuries during
tortures (with reference to quantity of cases)

The detection of the physical, psychosomatic and mental ef-
fects of torture is the prerogative of the physician. For the law
enforcer, the medical identification of the latter is another key to
detection of severe pain and suffering. The presence of physical,
psychosomatic and mental effects makes it possible to under-
stand whether the effects that are provided for in Article 1 of the
1984 Convention have occurred. For example, during examina-
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tion of case 492/2080/14-k by forensic expert, it was found that,
judging by the number of physical injuries, there were at least 48
points of application of traumatic force [5]. Only this indicates
that the pain should have been severe.

In the torture cases, bodily injuries and their gravity are de-
termined by the forensic expert or on the basis of medical docu-
mentation fixing the physical, psychosomatic and (or) mental
effects of torture (in particular, see case 718/1755/18 [60]), or
on the basis of the examination of the victim (for example, see
case 203/1165/17 [22]).

Conducting the forensic psychiatric examination in the tor-
ture cases is the exception rather than the standard procedure.
With consideration of the Istanbul Protocol recommendations
and the nature of the crime in question, this cannot be called
satisfactory. Among 41 court decisions, only in 2 of them, we
find an indication to conducting such an examination. According
to case 487/6385/16-k, the perpetrator forced the minor to stand
on salt for 16 hours, which led not only to bodily injures, but
also to post-traumatic stress disorder determined by a compre-
hensive psychological and psychiatric examination [16]. And in
the framework of the consideration of case 686/23492/14-k, the
subject of such an examination was determination of the possi-
bility of a minor victim to correctly perceive the circumstances
of'the case. In this case, his state of mind was not evaluated [56].
This raises a number of questions. In particular, according to
the case file, at about 10 pm, the perpetrator kicked the victim,
tied his hands and suspended him on the door. Then he stopped
his mouth with a cloth and hit him with a metal stick in differ-
ent parts of his body. The next day, having waked the child, the
perpetrator again suspended him in the same way, stopped his
mouth and hit him. In addition to the above, he hit the minor
with a brick in the back of his head. Leaving a brick on his head,
the perpetrator said that if the brick falls, he will hit the victim
still harder. After returning in a while and noticing that the brick
fell, the perpetrator continued hitting [56]. With consideration
of the case circumstances, it remains a mystery why the mental
state of the child who survived such a crime was not the subject
of evaluation by the experts.

In investigative & judicial practice on detection of severe
pain and suffering, a special attention is attracted by the tools
that are not associated with the use of medical conclusions. In
particular, to determine the effects of torture, the law enforcer
rather often takes into account the testimony of both the vic-
tim and the witnesses. For example, in case 387/407/16-k, the
court took into consideration the testimony of: a) the victim’s
son who indicated that he had found his mother tied to a tree,
completely naked and drenched in solution of brilliant green; b)
a medical assistant who explained that the victim complained
of pain throughout her entire body, so he did her an injection of
analgesic [14]. When examining case 610/3874/15-k, the court
identified appearance of severe physical pain from the use of an
electric shocker, paying attention to the protocol of search of the
house of the accused, in which there was found a flashlight with
electric shocker [6]. By the way, in view of the Istanbul Protocol
recommendations [73] and those of the physicians of rehabilita-
tion centers [84] on advisability of conducting the histological
studies in cases of use of electric current, the approaches of the
national law enforcer to this issue are inferior in their relevance.
In the framework of examination of case 283/1495/15-k, the
court found that the perpetrator forced the victim to be in a cold
river. In assessing the effects of this offence, the law enforcer
took into account the conclusion of the regional hydrometeorol-
ogy center regarding temporarily low air and water temperatures
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[27]. Thus, indirect evidence is also taken into account by the
law enforcer when detectioning the severe pain and suffering.
Summing up the results of the study, let’s define its main con-
clusions:

1) the statutory effects of torture are severe pain and suffering, both
physical and mental (Article 1 of the 1984 Convention, Article 127
of the Criminal Code of Ukraine), therefore, these effects are in-
cluded in the subject of evidence in the cases about torture. The
“torture syndrome”, “breakdown of the person’s autonomous self-
regulation program” are scientific developments, therefore, their
detection is not binding in the context of law enforcement;

2) only the joint medical and legal detection of severe pain and
suffering is the key to the correct solution for the issue of pres-
ence or absence of the effects of torture. A medical assessment is
not self-sufficient, since it does not work for the purpose of law
enforcement (it is aimed more at identifying the patient’s health
problems and assisting him, rather than creating the foundation
for qualifying the committed offence). The work of the expert
still remains the work of the medical worker; therefore, the con-
clusions are not always based on the take into account of the
peculiarities of legal regulation. In the legal assessment not sup-
ported by medical knowledge, the incompleteness and excessive
conventionality are always seen;

3) the Istanbul Protocol contains no recommendations regarding
the joint medical and legal detection of severe pain and suffer-
ing. With consideration of the constitutive nature of the effects
of torture, the development of these recommendations is one of
the main tasks facing the scientific community;

4) the peculiarity of medical practice on detecting the effects of
torture consist of is the need to establish both statutory (severe
pain and suffering) and “remote” (physical, psychosomatic and
mental) effects of this crime;

5) the specificity of investigative & judicial practice in detect-
ing severe pain and suffering (as effects of torture) lies in the
need to use a wide range of tools: a) scientific and legal meth-
ods for determination of severe pain and suffering (for example,
objective (intensity, duration) and subjective (intolerance) pain
assessment criteria); b) medical conclusions on the intensity of
pain and suffering; medical documentation on fixation the “re-
mote” effects of torture; ¢) the conclusions of forensic examina-
tions on identifying the gravity of bodily injuries, psychological
and psychiatric examinations on identifying the state of the vic-
tim after committing the crime against him; d) testimonies and
protocols of interrogation of the victim and witnesses, protocols
of inspection of the crime scene, those of search, investigative
experiment, examination of material evidence.
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SUMMARY

SEVERE PAIN AND SUFFERING AS EFFECTS OF
TORTURE: DETECTION IN MEDICAL AND LEGAL
PRACTICE

"Tavolzhanska Yu., 'Grynchak S., 2Pcholkin V., >’Fedosova O.

Yaroslav Mudryi National Law University, Kharkiv, Ukraine;
’Kharkiv National University of Internal Affairs, Ukraine

The aim of the study is to identify the features and to deter-
mine the relationship between medical and legal (investiga-
tive & judicial) practice on detection of the torture effects.

It is emphasized that the paper is a continuation of
the thesis study on the criminal law problems of torture,
which were prepared by the Department of Criminal Law
No. 1, Yaroslav Mudryi National Law University, Kharkiv,
Ukraine. During the preparation of this article, the fol-
lowing material were used: the publications issued by the
centers for rehabilitation of torture victims, specialized
medical journals, manuals for physicians, publications
by the IASP and the Ukrainian Association for the Study
of Pain, explanations by leading specialists of Bogomo-
lets National Medical University, Kyiv, Ukraine, Danylo
Halytsky Lviv National Medical University, Lviv, Ukraine,
UN reports, OHCHR official explanations, international trea-
ties on prohibition of torture, criminal codes of post-Soviet
countries. The empirical basis of the study was provided by
41 final decisions of the court on torture cases of taken since
2014 till 2019. To achieve the aim of the study the analysis
and induction methods, as well as statistical and systemic
methods were applied.

According to the results of the study, it is concluded that
only the joint medical and legal detection of severe pain and
suffering is the key to the correct solution of the issue of pres-
ence or absence of the torture effects. It is noted that neither
medical nor law enforcement assessments are self-sufficient
and require addition of the mutual contexts. Attention is
drawn to the fact that development of the guidelines on the
joint medical and legal detection of severe pain and suffering
is one of the main tasks for the scientific community.

It is proved that the peculiarity of medical practice on de-
tecting the effects of torture consist of is the need to deter-
mine both statutory (severe pain and suffering) and “remote”
(physical, psychosomatic and mental) effects of this crime.
The reasonable arguments are put forward that the specific-
ity of legal (investigative & judicial) practice in detection of
severe pain and suffering (as effects of torture) is associated
with the need to use a wide range of tools: scientific and legal
methods used for determination of severe pain and suffering,
medical reports on intensity of pain and suffering, medical
documentation on fixation of “remote” effects of torture,
reports on forensic, psychological and psychiatric examina-
tions, testimonies and protocols of interrogation of the victim
and witnesses, protocols of inspection of crime-committing
scene, search, investigative experiment, inspection of mate-
rial evidence, etc.

Keywords: severe pain, physical suffering, mental suffer-
ing, physical effects of the torture, psychosomatic effects of
the torture, mental effects of the torture, torture syndrome,
person’s autonomous self-regulation program.
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PE3IOME

CUJIbBHASI BOJIb U CTPAJAHHUSA KAK HNOCIIEI-
CTBHUSA IBITKU: MEJJUKO-ITPABOBASI ITPAKTHKA
YCTAHOBJIEHUS (OB30P)

ITaposkanckas FO.C., 'Tpunuak C.B., 2ITyenxun B. /.,
*Menocona E.B.

'Hayuonanvnolii opududeckuii ynusepcumem um. AHpocrasa
Myopoezo, kagedpa yeonosnozo npasa Nel, Xaperos, *Xapbros-
CKULl HAYUOHATbHBILL YHUBEpCUmMem eHympennux oei, Ykpauna

Llenb uccienoBaHust - ONPEIEUTh OCOOCHHOCTH U B3aUMO-
CBSI3b MEXJly MEIULIMHCKOH U IOPUINUECKOH - CIIeCTBEHHO-CY-
JICOHOM, TIPAKTUKOH 0 YCTAHOBJICHUIO CHIILHOM OOJTH U CTpajia-
HUH KaK MOCJICICTBUH MBITKH.

HccnenoBanre MOCBSICHO YroJIOBHO-IIPABOBOM IMpoliiema-
THKE IBITOK. B X0z1e rccnenoBanus HCI0JIb30BaHb! Ty OJINKalUN
[ICHTPOB PEAOMITUTAIINH JKEPTB TBITOK, MPOPHIHHBIC MEIUIIMH-
CKHe JKypHaJIbl, HOCOOUS [UIsl Bpaduei, myonukauun MexayHa-
POIHOM accouuanyy U YKPauHCKOW acCOIMALUU 10 U3YUYCHHUIO
0oJin, pa3bACHEHUS BeOyILIMX clieluaiucToB HanmonansHOrO
MEIUIMHCKOro yHuBepcureta uM. A.A. boromonsua (Kues,
YkpaunHa), JIbBOBCKOI'O HALIMOHAJIEHOTO MEULIMHCKOTO YHUBEP-
curera uM. lanuisl [anunkoro (JIbBoB, YkpanHa), cooOLIIeHHs
OOH u oduimanbHble pa3bsiCHEHHs YipasieHus BepxoBHoro
xomuccapa OOH mo mpaBam uenoBeka, MEXIyHapOIHbIE TO-
rOBOpa O 3aIlpeTe IbITOK, YTOJIOBHBIC KOAEKCHI CTpPaH MOCTCO-
BETCKOTO MPOCTPAHCTBA. DMIUPUUICCKON 0a30il HCCIIeTOBaHUS
SBUJICh OKOHYATEJIbHbIC CyJCOHbIC pEIICHHS IO JelaM O
IPUMEHEHUHU NBITOK (n=41), BeiHeceHHble B nepuox ¢ 2014
no 2019 rr. lnsg JOCTHXKEHUS MMOCTABJICHHOW LIEIH MpPUMEHE-
HBI METO/IbI aHAJIN3a, UHYKIIHH, CTATUCTHYCCKUN U CHCTEMHBIH
meroasl. Ilo pesynpraTaM ncciieoBaHus CAETAaH BBIBOZ O TOM,
4TO JIMIIb MEJUKO-TIPABOBOE YCTAHOBIICHHE CHJIBHOW OONH M
CTpa/laHUi ABJISETCS 3aJI0TOM IIPABUIBHOTO PELIEHHUS BOIIPOCa O
HAJIMYUM WK OTCYTCTBUU MOCIEACTBUH MBITKH. OTMEUEHO, Y4TO
HU MEIUIIMHCKAsI, HU MPABONPUMCHHUTENIbHASI OLICHKH HE SBIISI-
I0TCSI CAMOZIOCTATOUHBIMU U TPEOYIOT ONOJHEHUS B3aUMHBIMU
KoHTeKcTaMu. [loguepkuBaercs, 4To pa3paboTka METOJMIECKUX
PEKOMEH 1AM 110 MEIMKO-IIPABOBOMY YCTAHOBJICHHUIO CHIIBHON
0osin U cTpajlaHuil SIBIISIETCS OXHON M3 OCHOBHBIX 3a/lad Hayy-
HOTo coobiecTBa. Jloka3aHo, 4TO 0COOEHHOCTHIO MEAUIIMHCKOM
MPaKTUKK 10 KOHCTATAIlMX MOCJCACTBUI MBITKU SBISICTCS HE-
00XOAMMOCTb YCTAQHOBJICHHs Kak HOPMAaTHBHO OIPENENICHHBIX
(cunpHast 60Jb M CTpajaHus), TaKk ¥ «OTHAJCHHBIX» ((usuue-
CKHE, ICUXOCOMATUYECKUE U IICUXUUECKUE) ITOCICACTBHUIA 3TOTO
IPECTYIUICHUS.

ApryMeHTHpOBaHO, 4YTO chenuduka cieICTBEHHO-Cyneo-
HOM MPAaKTUKU 110 KOHCTATAI[HH CUJIBHOW OONHM M CTpagaHUil
KaK TOCJIEJICTBHI IBITKH CBsi3aHAa C HEOOXOAMMOCTBIO HC-
[I0JIb30BAaHUs IIMPOKOIO HMHCTPYMEHTapHs: Hay4HO-IPaBO-
BBIX METOJMK 10 YCTAaHOBJICHUIO CHJIbHOI OOJM M cTpajga-
HUH, MEIUIIMHCKHUX 3aKJIFOYCHHI O CHiie 00U U CTpalaHusX,
MEIULMHCKOW JTOKYMEHTALUHU M0 (UKCALUU «OTHAJICHHBIX)
MOCIEICTBUI NBITKHU, 3aKJIIOUYCHUH Cy1eOHO-MEANLINHCKUX U
IICUXOJIOTO-IICUXUATPUUECKUX IKCIIEPTU3, TOKA3aHUU U IPO-
TOKOJIOB J0IIpOCa MOTEPIEBLIET0, CBUIACTENIECH, IPOTOKOIOB
O0CMOTpa MECTa COBEPILIEHHs MPEeCTyIICHHs, 00bICKa, IIPOBE-
JICHUS CJIEICTBEHHOTO 3KCIEPUMEHTA, OCMOTpa BELIECTBEH-
HBIX J0Ka3aTeJbCTB.
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DISTRIBUTION OF SEX HORMONES AND LYMPHOCYTES IN REPRODUCTIVE WOMAN
WITH THYROID PAPILLARY CARCINOMA AND HASHIMOTO’S THYROIDITIS

Muzashvili T., Kepuladze Sh., Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

The incidence of papillary thyroid carcinoma is increas-
ing around the world [11]. During last years the incidence of
thyroid carcinoma has been increased to 16.3% per 100.000
women. It also represents the fifth most common cause of
cancer mortality amongst women [1]. In Georgia, thyroid
carcinoma moved from 20" place to 2™ place according to
the data of national cancer registry. It is recorded in all age
groups and unfortunately it represents the number one ma-
lignancy in puberty age girls [8]. The reason for increased
incidence is unknown.

Papillary thyroid cancer is the most common subtype of thy-
roid carcinoma [5]. Its incidence is markedly higher in women
compared to men and the female male ratio represents 4:1 [5].

© GMN

The causative factor of papillary thyroid carcinoma is unknown.
However, familial adenomatous polyposis [1], Gardner’s dis-
ease [9] Cowden disease [7] and Carney complex I [2] spotty
skin pigmentation, and endocrine overactivity (of the adrenal,
the pituitary, and the testis are considered as pathogenic fac-
tors. One of the causes of the development of papillary thyroid
carcinoma might be Hashimoto’s thyroiditis. However, this as-
sociation is not very well studied. Although, there are number
of pathologies associated with papillary thyroid carcinoma, the
most frequently the association with Hashimoto’s thyroiditis has
been seen [3]. Hashimoto’s thyroiditis represents the autoim-
mune disease, which is mediated by organ-specific T lympho-
cytes. It is characterised with the presence of lymphoid infiltrate,
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including germinal centre formation [6]. There are number of
cell groups in Hashimoto’s thyroiditis which are characterised
with hypochromasia and papillary cancer like features. They
express epithelial marker CK19 and mesothelial cell marker
HMBEI! similar to papillary thyroid carcinoma [6]. However,
the relationship between Hashimoto’s thyroiditis and papillary
thyroid cancer is still obscure. In addition, there is no informa-
tion about the role of sex hormone receptor expression or the
proliferative characteristics in Hashimoto’s thyroiditis and pap-
illary carcinoma.

Therefore, the aim of our study was to analyse the expression
of steroid sex hormone receptors, including oestrogen receptor
(ER) and progesterone receptors (PR), lymphocytic infiltration
and thyreocyte/lymphocyte proliferation index in different types
of papillary carcinoma, in Hashimoto’s thyroiditis and in co-
occurrence of Hashimoto’s thyroiditis and papillary carcinoma.

Material and methods. Study included 115 formalin-fixed
and paraffin-embedded tissue material from the teaching, re-
search and diagnostic laboratory of Tbilisi State Medical Uni-
versity. Study material was divided into following groups: nor-
mal thyroid gland (15 cases), Noninvasive Follicular Thyroid
Neoplasm with Papillary-Like Nuclear Features (NIFTP) (15
cases), classic papillary carcinoma (20 cases), follicular variant
of papillary carcinoma (17 cases), cylindric-cell variant of pap-
illary carcinoma (9 cases), Hashimoto’s thyroiditis (25 cases)
and the co-occurrence of Hashimoto’s thyroiditis and papillary
carcinoma (14 cases).

4u FFPE tissue sections were deparaffinized in xylene,
rehydrated by using serial dilutions of ethanol (96%, 80%,
70%) and heat mediated antigen retrieval has been per-
formed. Ready to use antibodies against the following an-
tigens were used: ER, PR, Ki67, CK19, CD56. Staining and
visualization has been performed using Bond polymer refine
detection system. The number of positive cells were counted
in 20HPF and the percentage of marker positive cells were
estimated. For ER and PR absence of staining considered as
negative, 1-10% of positively stained nuclei was considered
as weak expression and >10% positively stained nuclei was
considered as strong expression. Thyreocyte and lymphocyte
proliferation index was made based on the percentage of
Ki67 positive thyreocytes and lymphocytes in 20HPF respec-
tively. In addition thyreocyte/lymphocyte proliferation index
was made as the ratio of Ki67 positive thyreocytes to Ki67
positive lymphocytes.

Non-germinal centre lymphocytes were counted in standard
haematoxylin and eosin stained specimens as the percentage of
lymphocytes covering total area of the lesion. The absence of
lymphocytic infiltration considered as negative. Lymphocytic
infiltration <10% considered as low and lymphocytic infiltration
>10% considered as high.

Comparisons between groups were made using Kruskal-
Wallis test. The Kruskal-Wallis test is a nonparametric (dis-
tribution free) test, and is used when the assumptions of
one-way ANOVA are not met. The Kruskal-Wallis test can be
used for both continuous and ordinal-level dependent vari-
ables. Correlations were assessed using Spearman’s rank cor-
relation. The Spearman’s rank correlation is also used when
data is non-parametrically distributed. P values <0.05 were
considered as significant. All statistical tests were performed
using SPSS software V19.00.

Results and discussion. 9/15 (60%) cases of normal thy-
roid gland were negative for ER and there was weak ER ex-
pression present in 6/15 (40%) cases of normal thyroid gland.
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Strong ER expression was not detected in normal thyroid
gland. ER negativity was not detected in any of the NIFTP
cases, weak ER expression was detected in 10/15 (70%) of
the NIFTP cases and strong ER expression was detected in
5/15 (30%) of NIFTP cases. ER negativity was detected in
9/20 (45%) classic papillary carcinoma cases, weak ER ex-
pression was detected in 5/20 (25%) classic papillary carci-
noma cases and strong ER expression was detected in 6/20
(30%) classic papillary carcinoma cases. In follicular vari-
ant of papillary carcinoma ER negativity was detected in
7/17 (41.2%) cases, weak ER expression was detected in
3/17 (17.6%) cases and strong ER expression was detected
in 7/17 (41.2%) cases. In cylindric-cell variant of papillary
carcinoma 3/9 (33.3%) cases were negative for ER expres-
sion, 1/9 (11.1%) case revealed weak ER expression and 5/9
(55.6%) cases revealed strong ER expression. In Hashimoto’s
thyroiditis 12/25 (48%) cases were negative for ER and 13/25
cases showed weak ER (52%) expression. In cases with the
co-occurrence of Hashimoto’s thyroiditis and papillary carci-
noma, ER negativity was not detected when evaluated both
lesions together, weak expression was detected in 5/14 (35%)
cases and strong expression was detected in 9/14 (65%) cas-
es. When evaluated separately ER negativity was detected
in 6/14 (42.9%) cases of Hashimoto’s thyroiditis component
and 5/14 (35.7%) cases of Hashimoto’s thyroiditis component
revealed weak ER positivity and 3/14 (21.4%) Hashimoto’s
thyroiditis component revealed strong ER positivity. In papil-
lary carcinoma component weak expression was detected in
5/14 (35%) cases and strong expression was detected in 9/14
(65%) cases.

13/15 (86.7%) cases of normal thyroid gland were negative
for PR and there was weak ER expression present in 2/15
(13.3%) cases of normal thyroid gland. Strong PR expression
was not detected in normal thyroid gland. PR negativity was
not detected in any of the NIFTP cases, weak PR expression
was detected in 9/15 (60%) of the NIFTP cases and strong PR
expression was detected in 6/15 (40%) of NIFTP cases. PR
negativity was detected in 5/20 (25%) classic papillary carci-
noma cases, weak PR expression was detected in 6/20 (30%)
classic papillary carcinoma cases and strong PR expression
was detected in 9/20 (45%) classic papillary carcinoma cas-
es. In follicular variant of papillary carcinoma PR negativ-
ity was detected in 4/17 (23.5%) cases, weak PR expression
was detected in 4/17 (23.5%) cases and strong PR expression
was detected in 9/17 (52.9%) cases. In cylindric-cell variant
of papillary carcinoma 2/9 (22.2%) cases were negative for
PR expression, 1/9 (11.1%) case revealed weak PR expres-
sion and 6/9 (66.7%) cases revealed strong ER expression.
In Hashimoto’s thyroiditis 20/25 (80%) cases were negative
for PR and 5/25 (20%) cases showed weak PR expression.
In cases with the co-occurrence of Hashimoto’s thyroiditis
and papillary carcinoma, PR negativity was detected in 4/14
(28.6%) cases when evaluated both lesions together, weak
expression was detected in 3/14 (21.4%) cases and strong ex-
pression was detected in 7/14 (50%) cases. When evaluated
separately PR negativity was detected in 7/14 (50%) cases of
Hashimoto’s thyroiditis component, and 3/14 (21.4%) cases
of Hashimoto’s thyroiditis component revealed weak PR pos-
itivity and 4/14 (28.6%) Hashimoto’s thyroiditis component
revealed strong PR positivity. In papillary carcinoma compo-
nent weak negative expression was detected in 4/14 (28.6%)
cases, weak expression was detected in 3/14(21.4%) cases
and strong expression was detected in 7/14 (50%) cases.
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Table 1. Distribution of ER and PR percentage values in groups. Green cells represent highest percentage of cases and red cells
represent the lowest percentage of cases, yellow, orange and light green cells represent the moderate percentage of cases

ER PR

Negative Negative
Normal Thyroid Gland 60.0%
NIFTP 70.0% 30.0% 60.0% | 40.0%
Classic Papillary Carcinoma 45.0% 25.0% 30.0% 25.0% 30.0% | 45.0%
Follicular Variant of Papillary Carcinoma 41.2% 17.6% 41.2% 23.5% 23.5% | 52.9%
Cylindric-cell Variant of Papillary Carcinoma 33.3% 11.1% 55.6% 22.2% 11.1% | 66.7%
Hashimoto’s Thyroiditis 48.0% 52.0%
Hashimoto’s Thyroiditis + Papillary Carcinoma 35.0% 65.0% 28.6% 21.4% | 50.0%
Table 2. The distribution of lymphocytic infiltration in groups
Lymphocyte count
<10% N/% >10% N/%
Normal Thyroid Gland 15 100.0% 0 0.0%
NIFTP 8 53.3% 7 46.7%
Classic Papillary Carcinoma 12 60.0% 8 40.0%
Follicular Variant of Papillary Carcinoma 11 64.7% 6 35.3%
Cylindric-cell Variant of Papillary Carcinoma 77.8% 2 22.2%
Hashimoto’s Thyroiditis 0 0.0% 25 100.0%
Hashimoto’s Thyroiditis + Papillary Carcinoma 0.0% 14 100.0%

The study of lymphocyte distribution showed following
results: in normal thyroid gland all cases were characterised
with <10% lymphocytes. In NIFTP 8/15 (53.3%) of cases
were characterised with <10% lymphocytes and 7/15 (46.7%)
cases were characterised with >10% lymphocytes. In classic
papillary carcinoma 12/20 (60%) cases were characterised
with the presence of <10% lymphocytes and 8/20 (40%) of
cases were characterised with the presence of >10% lym-
phocytes. In follicular variant of papillary carcinoma 11/17
(64.7%) of cases were characterised with <10% lymphocytic
infiltrate and 6/17 (35.3%) of cases were characterised with
>10% lymphocytic infiltrate. In cylindric-cell variant of pap-
illary carcinoma 7/9 (77.8%) cases showed <10% lympho-
cytic infiltrate and 2/9 (22.2%) cases showed >10% lympho-
cytic infiltrate. When examined together none of the cases of
Hashimoto’s thyroiditis or combined Hashimoto’s thyroiditis
with papillary carcinoma showed <10% lymphocytic infil-
trate. When examined as separate components, Hashimoto’s
thyroiditis component does not show <10% lymphocytic in-
filtrate in any of the cases. In papillary carcinoma component
9/14 (64.3%) cases were characterised with <10% lympho-
cytic infiltrate and 6/14(35.7%) of cases were characterised
with >10% lymphocytic infiltrate.

The study of thyreocyte Ki67 proliferation index distribution
in groups showed the following results: in normal thyroid gland
Ki67 activity was not detected. In NIFTP average Ki67 prolif-
eration index was 240.3; In classic papillary carcinoma aver-
age Ki67 proliferation index was 3+0.7; In Follicular variant of
papillary carcinoma the average Ki67 proliferation index was
4+1.1; In Cylindric-cell variant of papillary carcinoma the aver-
age Ki67 proliferation index was 5+1.8; In epithelial component
of Hashimoto’s thyroiditis the average Ki67 proliferation index
was 7£2.4 and in combined Hashimoto’s thyroiditis and papil-
lary carcinoma cases the average Ki67 proliferation index was
10£3.1 when examined both components together. When each
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component examined separately the average Ki67 proliferation
index in Hashimoto’s thyroiditis component was 8+3.2 and in
papillary carcinoma component was 6+2.5.

The study of lymphocyte Ki67 proliferation index distribu-
tion in groups showed the following results: in normal thy-
roid gland Ki67 activity in lymphocytes was not detected. In
NIFTP average lymphocyte Ki67 proliferation index was 3 +
0.9; In classic papillary carcinoma average lymphocyte Ki67
proliferation index was 2.5+0.6; In Follicular variant of papil-
lary carcinoma the average lymphocyte Ki67 proliferation in-
dex was 2+0.4; In Cylindric-cell variant of papillary carcinoma
the average lymphocyte Ki67 proliferation index was 1.7+0.2;
In epithelial component of Hashimoto’s thyroiditis the average
lymphocyte Ki67 proliferation index was 4.5+1.7 and in com-
bined Hashimoto’s thyroiditis and papillary carcinoma cases the
average lymphocyte Ki67 proliferation index was 4+1.3 when
examined both components together. When each component
examined separately the average lymphocyte Ki67 proliferation
index in Hashimoto’s thyroiditis component was 4+2.2 and in
papillary carcinoma component was 2+0.8.

The study of thyreocite/lymphocyte proliferation index
(Ki67 thyr/lymph IND) in groups showed following results:
in normal thyroid gland the Ki67 thyr/lymph IND was 0.00;
In NIFTP the Ki67 thyr/lymph IND was 0.67+0.3; In classic
papillary carcinoma the average Ki67 thyr/lymph IND was
1.2+1.1; In follicular variant of papillary carcinoma the aver-
age Ki67 thyr/lymph IND was 2+1.75; In Cylindric-cell vari-
ant of papillary carcinoma the average Ki67 thyr/lymph IND
was 2.94+1.98; In Hashimoto’s thyroiditis the average Ki67
thyr/lymph IND was 1.56+0.94; In combined Hashimoto’s
thyroiditis and papillary carcinoma the average thyr/lymph
IND was 2.50+1.7 when examined together. When examined
separately, the average thyr/lymph IND was 2+1.9 in Hashi-
moto’s thyroiditis component and 3+2.1 in papillary carci-
noma component.

195



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Table 3. The distribution of Ki67 thyreocyte index, Ki67 lymphocyte index and Ki67 thyreocyte/lymphocyte index in groups

Ki67/Thyr. Ki67/Lymph. Ki67 Thyr/Lymph IND

Normal Thyroid Gland 0.00% 0.00% 0.00

NIFTP 2%=+0.3 3%=+0.9 0.67+0.3
Classic Papillary Carcinoma 3%+0.7 2.5%+0.6 1.20+1.1
Follicular Variant of Papillary Carcinoma 4%=+1.1 2%+0.4 2.00+1.75
Cylindric-cell Variant of Papillary Carcinoma 5%=+1.8 1.7%+0.2 2.94+1.98
Hashimoto’s Thyroiditis 7%+2.4 4.5%+1.7 1.56+0.94
Hashimoto’s Thyroiditis + Papillary Carcinoma 10%+3.1 4%=+1.3 2.50+1.7

Table 4. The distribution of CK19 and CD56 staining in groups.
Negative Positive Negative Positive

Normal Thyroid Gland
NIFTP

Classic Papillary Carcinoma

60.00% 40.00% 53.30% 46.70%

Follicular Variant of Papillary Carcinoma 29.50% 70.50%
Cylindric-cell Variant of Papillary Carcinoma 44.50% 55.50%
Hashimoto’s Thyroiditis 76.00% 24.00% 24.00% 74.00%
Hashimoto’s Thyroiditis + Papillary Carcinoma 42.90% 57.10% 57.10% 42.90%

Fig. 1. A. Papillary thyroid carcinoma, H&E, x100, B. CK19 expression, [HC, x200),
C. ER expression, IHC, x200 and D. PR expression, IHC, x200

The study of the distribution of CK19 in groups showed fol-
lowing results: in normal thyroid gland all 15/15 (100%) cases
were negative for CK19 expression. In NIFTP 9/15 (60%) cases
were negative for CK19 expression and 6/15 (40%) of cases
were positive for CK19 expression. In classic papillary carci-
noma 0/20 (0%) were negative and 20/20 (100%) of cases were
positive for CK19 expression. In follicular variant of papillary
carcinoma 5/17 (29.5%) cases were negative and 12/17 (70.5%)
cases were positive for CK19 expression. In cylindric-cell vari-
ant of papillary carcinoma 4/9 (44.5%) cases were negative
and 5/9 (55.5%) cases were positive for CK19 expression. In
Hashimoto’s thyroiditis 19/25 (76%) was negative for CK19
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expression and 6/25 (24%) was positive for CK19 expression.
In combined Hashimoto’s thyroiditis and papillary carcinoma
6/14 (42.9%) of cases were negative for CK19 expression and
8/14 (57.1%) of cases were positive for CK19 expression when
evaluated together.

The study of the distribution of CD56 in groups showed the
following results: in normal thyroid gland all 15/15 (100%) cas-
es were positive for CD56. In NIFTP 8/15 (53.3%) cases were
negative and 7/15 (46.7%) cases were positive for CD56. In clas-
sic papillary carcinoma 20/20 (100%) cases were negative for
CD56. Similarly, in follicular variant of papillary carcinoma and
cylindric-cell variant of papillary carcinoma all 17/17 (100%)
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and 9/9 (100%) of cases were negative for CD56 respectively. In
Hashimoto’s thyroiditis 6/25 (24%) of cases were negative and
19/25 (74%) of cases were positive for CD56 staining. In com-
bined cases of Hashimoto’s thyroiditis and papillary carcinoma
8/14 (57%) cases were negative and 6/14 (43%) of cases were
positive for CD56 staining.

The analysis of results showed that the lowest ER expression
is seen in normal thyroid gland and the highest ER expression is
seen in papillary carcinoma component of combined Hashimoto’s
thyroiditis and papillary carcinoma. Also, amongst three types of
papillary carcinoma, including: classic, follicular and cylindric-cell
variants, the expression of ER is gradually increased and reaches
it’s maximum in cylindric-cell variant, which is considered as the
most aggressive type of thyroid papillary carcinoma amongst oth-
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ers. The lowest rates of PR expression are seen in normal thyroid
gland and in Hashimoto’s thyroiditis. Similarly, to ER the PR ex-
pression is also gradually increased amongst classic, follicular and
cylindric-cell variant of papillary carcinoma and reaches it’s maxi-
mum in cylindric-cell variant.

The comparative analysis of lymphocyte counts in groups
showed that the highest amount of lymphocytic infiltrate was
present in Hashimoto’s thyroiditis and the lowest amount was
present in normal thyroid gland. In NIFTP there was an average
lymphocyte count present. Interestingly, lymphocyte count was
markedly decreased between classic, follicular and cylincric-
cell variant of papillary carcinoma, showing the lowest amount
of lymphocytic infiltration in cylindric-cell variant of papillary
carcinoma.

Follicular Cylindric-cell Hashimoto's Hashimoto's
Variant of Variant of Thyroiditis Thyroiditis +
Papillary Papillary Papillary
Carcinoma Carcinoma Carcinoma

PR Negative MPRWeak ®PRStrong

Graph 1. The distribution of ER and PR in groups
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Graph 2. The distribution of lymphocyte count in groups

The comparative analysis of Ki67 thyreocyte proliferation
index showed that it is gradually increased from NIFTP to pap-
illary carcinoma and its variants. The highest Ki67 thyreocyte
proliferation index was seen in Hashimoto’s thyroiditis and in
combined cases of Hashimoto’s thyroiditis and papillary car-
cinoma. The comparative analysis of lymphocyte Ki67 prolif-
eration index showed that the highest lymphocyte Ki67 prolif-
eration index is seen in Hashimoto’s thyroiditis, followed by
co-occurrence of Hashimoto’s thyroiditis and papillary carci-
noma cases. In cases of classic papillary carcinoma, folicullar

© GMN

and cylindric-cell variants it is gradually decreased, with the
minimal lymphocyte K167 proliferation index in cylindric-cell
variant of papillary carcinoma.

The comparative analysis of Ki67 thyreocyte/lymphocyte
proliferation index (Ki67 Thyr/lymph IND), showed that it is
gradually increased from NIFTP, to papillary carcinoma and it
variants, showing the maximum degree in cylincric-cell variant
of papillary carcinoma. In Hashimoto’s thyroiditis Ki67 Thyr/
lymph IND is relatively low compared to combined cases of
Hashimoto’s thyroiditis and papillary carcinoma.
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Graph 4. The distribution of CK19 and CD56 in groups

The analysis of CK19 and CD56 showed that CK19 is sig-
nificantly and negatively correlates with the expression of CD56
in all groups (p<0.001). Meaning that in cases with high CK19
expression CD56 shows lowest expression and in cases of low
CK19 expression or negativity CD56 shows highest expression.

Previously Rajoria et al. evaluated thyroid cells for the pres-
ence of ER and also cell response to estrogen, showing the im-
portant role of estrogen in cell division, migration and invasion
[10]. Kansakar et al. found that the expression of ER and PR in
thyroid neoplasms was higher in comparison with normal thy-
roid tissue and our study results are in line with the findings of
Kansakar et al., we have also found the marked increase of ER
and PR in carcinoma cases compared to normal thyroid tissue
[4]. To the best of our knowledge we are first who examined ER
and PR status in co-occurrence of Hashimoto’s thyroiditis and
papillary carcinoma. Also, to the best of our knowledge we are
first who examined thyreocite/lymphocyte proliferation index.

Conclusions. The expression level of ER and PR is even
higher in cases where Hashimoto’s thyroiditis and papillary car-
cinoma co-occur. Therefore, we can conclude that Hashimoto’s
thyroiditis may play an important role in the development of
papillary thyroid carcinoma.
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SUMMARY

DISTRIBUTION OF SEX HORMONES AND LYMPHO-
CYTES IN REPRODUCTIVE WOMAN WITH THYROID
PAPILLARY CARCINOMA AND HASHIMOTO’S THY-
ROIDITIS

Muzashvili T., Kepuladze Sh., Gachechiladze M.,
Burkadze G.

Thilisi State Medical University, Georgia

The incidence of papillary thyroid carcinoma is character-
ised with increasing tendency, with unknown reasons. Fre-
quently the co-occurrence of papillary thyroid carcinoma and
Hashimoto’s thyroiditis has been observed.

The aim of our study was to analyse the expression of hor-
mone receptors, lymphocytic infiltration and thyreocyte/lym-
phocyte proliferation index in thyroid papillary carcinoma
and in Hashimoto’s thyroiditis.

Study included 115 formalin-fixed and paraffin-embedded
tissue material from the teaching, research and diagnostic
laboratory of Tbilisi State Medical University. Study ma-
terial was divided into following groups: normal thyroid
gland (n=15), Non-invasive Follicular Thyroid Neoplasm
with Papillary-Like Nuclear Features (NIFTP) (n=15), clas-
sic papillary carcinoma (CPC)(n=20), follicular variant of
papillary carcinoma (FPC) (n=17), cylindric-cell variant of
papillary carcinoma (CCPC)(n=9), Hashimoto’s thyroiditis
(HT) (n=25) and the co-occurrence of Hashimoto’s thyroid-
itis and papillary carcinoma (HTPC) (n=14). Standard im-
munohistochemistry was used to detect ER, PR, Ki67, CK19,
CDS56. In addition, lymphocytic infiltration was evaluated in
H&E stained specimens. Study results showed that ER and
PR expression is higher in FPC, CCPC and HTPC compared
to CPC (p<0.001), whilst lymphocytic infiltrate is lower in
FPC and CCPC compared to CPC (p<0.05). In addition, ER
and PR expression is higher in HTPC compared to HT only
(p<0.001). The thyreocyte/lymphocyte proliferation index is
increased in FPC and CCPC compared to CPC and it is also
higher in HTPC compared to only HT and CPC (p<0.05). The
expression of sex steroid hormones plays an important role in
the pathogenesis of papillary thyroid carcinoma. The expression
level of ER and PR is even higher in cases where Hashimoto’s
thyroiditis and papillary carcinoma co-occur. Therefore, we can
conclude that Hashimoto’s thyroiditis may play an important
role in the development of papillary thyroid carcinoma.

Keywords: papillary-papillary thyroid carcinoma, Hashi-
motos's thyroiditis, sex hormones.
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PE3IOME

OCOBEHHOCTHU PACIIPEJIEJIEHUS T1OJIOBBIX I'OP-
MOHOB H JIMM®OILUTAPHON WH®WILTPALIAN
NP1 COCYHIECTBOBAHUU TUPEOUAUTA XACUMO-
TO U HAIWLISIPHOIO PAKA IIIMTOBUIHOM KEJIE-
3bl Y )KEHIIIMH PEITPOAYKTUBHOI'O BO3PACTA

MysamBuiu T.3., Kenynanase LI, I'ueuynaanze M./.,
Bypkanze I'M.

Tounucckuii 2ocyoapcmeeHHvlil MeOUYUHCKULL YHUBepcumen,
Ipysusn

MHUIMACHTHOCTh ManWIISIPHOM KapLUUHOMBI IIUTOBHUHON
JKeJTe3bl XapaKTepu3yeTcs TeHJCHIMeH K yBenmnueHuto. Yacto
OTMEUaeTCsl COCYIIECTBOBAHIE MAMMUIIPHOTO paka IIUTOBHI-
HOM >xene3bl U Tupeouanta Xacumorto. Llenbio uccnenoBanus
SIBUJIOCH M3ydeHHe TOPMOHATBHBIX PENeNTOPOB, TNM(OIHUTap-
HOU HHOUIBTPALUH ¥ THPEOIUT-TUM (o TapHOTO poudepa-
THUBHOTO MHJEKCA MPU MaNMUIIPHON KapIIMHOME IUTOBHIHOM
JKeJIe3bI M THPEOnANTe XacuMOTO.

HccnenoBanye nmpoBoAMiIoCs B “Y4eOHOW, HAydHOH W IHa-
THOCTHYECKOW Jaboparopun TOMIMCCKOTO TOCYNAapCTBEHHOTO
MEIUIIMHCKOTO yHHBepcuTeTa” Ha 115 TkaHeBHIX oOpasmax,
(huKCHpOBaHHBIX B (hOpMaANMHE W 3aJUTHIX B mapaduH. Mare-
pHuan pas3jenéH Ha CleIyIOIIHe TPYyNHbl: HOpPMaJdbHAas TKaHb
HIMTOBUIHOW ene3bl (n=15), HeMHBa3WBHAS HEOIUIA3Hs IIH-
TOBHUIHOH >Kee3bl C AApaMu, MOXOKIMHU Ha MaMMUIIPHBIA paKk
(NIFTP, n=15), xmaccuueckas nanmuisipHas kapruaoma (CPC,
n=20), GOITUKYISPHBI BapUaHT MANMWUIIPHONW KapIHHOMBI
(FPC, n=17), OWIUHIP-KIETOYHBIA BapHaHT NaNWLIIPHON
kapuuHoMbl (CCPC, n=9), tupeongut Xacumoro (HT, n=25) u
CITy9Jan COCYIIEeCTBOBAHMS THPEOHIUTA XaCUMOTO M TTATHIIISP-
Horo paka mutoBuaHOH xenes3bl (HTPC, n=14). CrangapTHeIM
MMMYHOTHCTOXUMHUYIECKIM METO/IOM H3ydeHBI CICTYIONIHEe MO-
nexynspasle Mmapkepsl: ER, PR, Ki67, CK19, CD56. B mpenapa-
TaX, OKPAIIEHHBIX CTAHJAPTHBIM T€MAaTOKCHIMHOM M S03HHOM,
olleHeHa TuMQonuTapHas HHGUIBTpanus. Pe3yasTaTsl uccie-
JTOBaHMS TOKa3anu, uto skcnpeccus ER u PR Bricokas B FPC,
CCPC u HTPC B cpaBrenun ¢ CPC (p<0,001), a mumdonmrap-
Has nHpuisTpanus Hu3kas B FPC, CCPC u HTPC B cpaBHeHUHN
¢ CPC (p<0.05). Okcnpeccus ER u PR Bricokast mpu HTPC B
cpaBaernn ¢ HT u CPC (p<0,05). Cnenyer 3akiIrO4HTh, YTO
MOBBIIICHHAsT AKCIPECCHsI TOPMOHAIBHBIX PEIENTOPOB HIpa-
€T 3HaYMMYIO PONIb B MATOTCHE3€ MAaNMLIIPHON KapIHOMBI 1
THpPEOHUTa XacUMOTO U MPEICTABISET OANH U3 TTIABHBIX PHUCK
(haxTOPOB PA3BUTHS MANMILIAPHON KapI[HOMBEI.

@9boydy

Loliglem 3m@dmbgdols s @odxmEodyg®o 0bgom@@s-
300l gobsfoagdols  megoligdy@gdgdo  Gg3@mwydio-
o sbogol Joggddo IsLodm@ml modgmopo@dom ©s
RoM0lgdA0 X0 330l 3s3o@ydo oM 30bmdon

0.39bsdgoao, d.3939msdg, d.aohghogsdy, .06 3odg

ndogolols Lobged{ogm Ladgooizobm  9bogg@lodgdo,
LoJodmggenm

R@0lgdMo xodggaols 3sdomy@o  o®Eobmdol ob-
(309bHMds balosmpgds Ibsdwo BHgbpgbzoom. bdod

199



Ygdobgggodo o@0b0dbgos Fomolgd®o «xo@ggmols 3o-
3oe@0  3oM30bmdols s JobodmBml mo@gmowo@ols
056550 gdmds.

330930L 30bobl  [oMmmoggbrs dm@Imbyeo @g-
(393O™Mgdol, @odxgmaodg®o  0bgom@@sizool s
000 gmE0H-@0dPmEoH YO0 3Gmmoggasiool  obwo-
9ol YgLFogams gomoligddo o zgemol 3s30@ 9@
350 30bmIsLs s Jobodm@Gml modgmowo@do.

330 g3> Imoieges 115 gm®ds@ob@o wogoJlo®gdyen
s 3oMmo306To  hogs@odgoygm  Jlmgogmgsb dolognsls
olly  Lobfsgmm, bsdgpbogdm ©s @osgbmbdoggdo
@ 0dM@SBMM00086. Logganggo dobsgs @ogmgogo ogm
V99098 Na9BRIOs©: BoMoligddo xo@zgeols bon@dsgn-
9@0  Jlmgogo (1=15), gomolgd@o xo0® g gem0ls s@o0b-
3obog@o bgm3gmabos 3s3oemy@ols Jbgaglbo dodmggdom
(NIFTP - n=15), 3enobo g0 3s3oemg@do jo@iEobmds (CPC
-1=20), 3530@9M0 3oM(306m30l oo e g@o go®osb-
Ao (FPC - n=17), 3s30@9g®o 300306030l 0@ 0bp@ygan
PO gogeo go@osbGo (CCPC - n=9), dobodm@ml mom-

200

*

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

gmoo@o (HT -n=25) s 99dnbggggoo dobodm@ml mom-
900©0A0L ©s 3s30@gdo JoME06mIol Mmebss®lgdmdom
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