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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.




REQUIREMENTS

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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Telangiectases are superficial visible dilated cutaneous ves-
sels, usually measuring 0.1 to 1.0 mm in diameter. Anatomically,
they represent dilated capillary, small venule or arteriole. Usu-
ally arteriolar telangiectases are red, small in diameter and not
elevated above the skin surface. Venule telangiectases are larger,
blue and often protruding above the skin. Telangiectases of cap-
illary origin are initially red, increasing in size and turning blue
or purple due to venous reflux and increase of hydrostatic pres-
sure (Table 1) [1-4].

Based on the clinical aspect, telangiectasia can be classified
into linear (or simple), arborizing, spider, and papular. Linear
and arborizing telangiectases are frequent on the face, especially
in the area of nose, chin and malar region. Spider telangiectases
are acquired vascular lesions. They have a small central feeding
arteriole that radiate several small superficial vessels. Its central
portion pales with digital pressure. Spider telangiectases occur
mainly in the area of nose and malar region. This type of vas-
cular manifestation usually appears in preschool and school age
children. Most of these lesions regress after childhood. Papular
telangiectasies may be related to some syndromes and collagen
vascular diseases [5-7]. It is believed that telangiectasia may be
related to the release of vasoactive substances.

Some factors that may be involved in this phenomenon in-
clude hormones, tissue anoxia, infections and exposure to chem-
icals. Facial telangiectases are most often seen in patients with
Fitzpatrick skin phototype I and II. The most commonly affected
areas are the alar, dorsum and tip of the nose, as well as the ma-
lar region. Among the causes related to telangiectases may be
the use of medications such as steroids leading to vascular wall
fragility. This fragility may predispose to persistent vasodilation
aggravated by connective tissue changes. In addition, chronic
skin exposure to the elements would also be a predisposing
factor for these vascular changes.

The persistence of telangiectases is an aesthetic drawback and
a frequent cause of seeking treatment. Minor trauma can lead to

bleeding of these small vascular lesions. The treatment of facial
telangiectases should be minimally invasive, present few risks
or complications, be safe, effective and must ensure a fast re-
covery.

We report on the use of long-pulsed 1,064 nm neodymium:
yttrium-aluminum-garnet (Nd:YAG) laser to treat nasal telan-
giectases.

Material and methods. The objective of this retrospective
study is to determine the safety and efficacy of long-pulsed
Nd:YAG laser in the treatment of telangiectases of the nose.
Informed consent was obtained from the participating patients
prior to the start of treatment. Ethical committee approval was
not required by the Brazilian jurisdiction. The study was per-
formed according to the principles of the World Medical Asso-
ciations Declaration of Helsinki — Ethical Principles for Medical
Research Involving Human Subjects (2018).

Treatments were conducted at Clinica Goldman, Porto
Alegre, Brazil. Laser treatment parameters were up to 135 ms
pulse duration, 2-4 Hz repetition rate, fluence of 100-175 J/cm?
and 2.5-4.0 mm spot size. The procedure was usually well-tol-
erated rendering anesthesia unnecessary in most cases. Pretreat-
ment cooling was achieved by ice packs. A spray cooling system
or topical anesthesia with eutectic lidocaine/prilocaine cream
(EMLA cream) was used in selected cases only. On average,
each patient received three treatments (minimum 1, maximum
5). The interval between each laser treatment was 3 to 4 weeks.
Photographs were taken before the initial treatment. Follow-up
photographs were taken at least 2 months to 5 years after the
final treatment session. In order to optimize laser application
result, excessive cooling of the skin was avoided due to vaso-
constriction effect and a consequent fading and decrease of the
chromophore (oxyhemoglobin). Mechanical vasoconstriction
was prevented avoiding excessive pressure of laser handpiece
against the skin. Overlapping shots were applied in some more
resistant cases.

Table 1. Differential diagnosis of facial telangiectasia

Diagnosis

Remarks

Rosacea

Centrofacial chronic inflammatory dermatosis with secondary facial telangiectases

Spider nevus

Characteristic pattern with a central feedervessel. Single lesions after trauma, mul-
tiple lesions in hepatic disease, systemic sclerosis

Essential facial telangiectasia

Symmetrical distribution, more common in Fitzpatrick type I. Asymptomatic.

Hereditary hemorrhagic telangiectasia

Multiple cutaneous and mucocutaneous papular lesions, tendency of hemorrhages.
Not limited to the face region

Telangiectasia macularis eruptive perstans

Multiple disseminated brown-reddish macules, not limited to the face region. A vari-

ant of cutaneous mastocytosis

Cutaneous collagenous vasculopathy

A rare disseminated telangiectasia. Diagnosis needs histopathologic confirmation

Ataxia-telangiectasia

Rare progressive neuro-degenerative disorder with oculocutaneous telangiectases
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Two independent specialists (a plastic surgeon and a dermatol-
ogist) were requested to evaluate the results based on the before
and after treatment photos. The photo images were presented to
the reviewers in random order for evaluation and ranking of the
degree of improvement of telangiectases in 3 categories: poor
(poor improvement), good (moderate improvement of at least
50% clearance), and excellent (complete clearing, no visible tel-
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angiectasia). Patients were asked to report subjective improve-
ment on the scale of poor, moderate and excellent outcome.
Results and discussion.Included were 52 patients with Fitz-
patrick skin type II-V who had cutaneous telangiectasia of the
nose. Patients’ age ranged from 7 to 85 years with a mean of
52.82 years old (Table 2).
Clinical results are presented by images in Figures 1-5

Table 2. Characteristics of patients with telangiectasia of the nose treated with Nd:YAG laser

No. of subjects 52
Age range 7-85 years
Mean age 52.82 years

Males 31 (59.61%)
Females

21 (40.39%)

Fitzpatrick skin photo type

11 (20), 111 (23), IV (6), V (3)

Follow-up

2 months — 5 years

Number of treatments

sessions 1 — 5 (interval 2.81 weeks)

A

A

Fig. 3 A: 42-year-old female patient with telangiectasia of the nose. B: After two Nd:YAG laser sessions
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A B
Fig. 4: A: 60-year-old man with telangiectasias. B Result after 3 Nd:YAG laser sessions

Fig. 5. A: Telangiectasia of the nose in a 57-year-old woman with rosacea. (b) Result after five Nd:YAG laser sessions
The leading underlying dermatologic diagnoses were spider nevi, tasia treatment. Assessment was rated as excellent in 39 patients
essential facial telangiectasia, and rosacea. Independent specialists’ (75%), good in 10 patients (19.2%) and poor in 3 patients (5.8%);
evaluation indicated an important improvement of the telangiec- this resulted in 94.2% of good or excellent outcome (Table 3).
Table 3. Improvement of telangiectasia according to the specialists’ assessment
Improvement n (%)
Poor (poor improvement) 3 (5.76%)
Good (limited improvement) 10 (19.23%)
Excellent (no visible telangiectasia) 39 (75%)
Table 4. Patient s assessment
Outcome Number (Percent)
Poor 4(7.7%)
Moderate 12 (23.1%)
Excellent 36 (69.2%)
Table 5. Adverse effects
Adverse event n
Edema 39
Persistent erythema 0
Purpura 0
Blistering 3
Pigmentary changes (hypo- or hyperpigmentation) 0
Burn 0
Scarring 0
Herpes simplex 1

© GMN 9
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Table 6. Published trials on facial & nasal telangiectasia treated by Nd:YAG laser, Nd:YAG laser

was long-pulsed unless otherwise specified

Author(s)

Number of pts treated

Outcome

Kwon et al. 2018

12 Koreans with telangiectatic rosa-
cea split-skin Tx Nd:YAG vs. IPL, 3x,
4weeks apart

Comparable results 12x good to excellent
outcome with Nd:YAG

Salem et al. 2013

15 Egyptians with erythemato-telangiec-
tatic rosacea, split-face Tx with Nd:YAG
vs. PDL, 3 x, 4 weeks apart

Excellent response in 73.3% (Nd:YAG)
vs. 53.3% (PDL)

Rose & Goldberg 2013

20 Caucasians skin type II-11I, micro-
pulses 0.65 ms, 2 x, 4 weeks apart

85% >75% clearing

Ozyurt et al. 2012

156 Turkish, skin type II-IV, up to 5 ses-

sions 4 weeks apart

97% facial lesions good or better, 100%
spider nevi good or better

Leeetal. 2012

12 Koreans who did not respond to IPL or

PDL with nasal telangiectasia, single Tx

Total clearance of 78.3% of vessels with
ND:YAG, 53.3% with IPL

Lai & Goldman 2007

20 Caucasians, facial reticular veins vari-

able spot size, most had 1 Tx

Nearly 100%response

Bevin et al. 2006

8 Caucasian males, facial telangiectasia,
20 ms and 60 ms pulses

50% achieved
51-75% clearance

Goldman et al. (current study)

52 Brazilians, skin type II-V, on average

3 sessions, 3-4 weeks apart

94.2% good or better

Abbreviations: IPL — intense pulsed light; Tx — treatment(s); PDL — pulsed-dye laser

Patients’ own responses to the assessment questionnaire ren-
dered the following results: 4 out of 52 patients (7.7%) stated
that they had poor improvement of their telangiectasia, 12 of 52
(23.1%) —moderate, and 36 of 52 patients (69.2%) evaluated the
treatment outcome as excellent (Table 4).

Erythema and mild and transient edema were observed in 39
patients. Three patients had small blisters that disappeared with-
out sequelae after topical treatment with clobetasol propionate
and local care. No complications such as transient or permanent
crusts, hyper- or hypopigmentation were observed. One patient
presented herpes simplex after treatment. He was medicated
with acyclovir cream and recovered without sequelae (Table 5).

Current methods of treating vascular alterations of the nose
include traditional sclerotherapy, laser therapy (CO, laser, diode
laser, pulsed-dye laser, Nd:YAG laser, intense pulsed light) and
electrosurgery [8-11]. Although pulsed-dye laser is considered
the gold standard for the treatment of superficial vascular lesions
including telangiectases, Nd:YAG laser has also been used suc-
cessfully to treat these and other vascular alterations of the nose
and face [12-14.

By the appropriate combination of energy, pulse duration and
cutaneous cooling, the laser energy is absorbed by oxyhemoglo-
bin resulting in selective photothermolysis. Other nevertheless
important factors are: lesion size, skin temperature and thermal
relaxation time [15,16]. Appropriate assessment of skin photo-
type, telangiectasia size and characteristics, history of previous
treatments, purpura, use of photosensitizing drugs ensure an ad-
equate treatment and prevention of side effects.

The present retrospective analysis of 52 cases treated over a
S-year period demonstrated that Nd:YAG laser is a safe, effec-
tive option with few side effects in the treatment of facial telan-
giectasia even in darker skin type. The percentage of individuals
with skin types IV and V included in this study and the low inci-
dence of complications argued for the safety of this type of laser

10

in dark skin. Most patients presented significant improvement
or complete disappearance of vascular alterations within a few
sessions. The longer wavelength allows energy penetration more
deeply and an effective thermal occlusion of small and medium
size vessels [17].

In a split face study on erythematous rosacea, Nd:YAG laser
significantly reduced substance P in skin — a neurotransmitter
involved in local facial blood flow contro [18].

Comparing our results with other published trials is summa-
rized in Table 6.

The earlier trials with short-pulsed Nd: YAG provided a lower
efficacy compared to the long-pulsed laser. The long-pulsed
Nd:YAG is safe and effective in Fitzpatrick skin types [-IV. The
average number of treatments needed is 3 four weeks apart.
Higher fluences are necessary for smaller vessels diameters [18-
22]. Our results are in the same range as those of Ozyurt et al.
(2012) in Turkish patients of Fitzpatrick skin type II to IV [13].

Proper use of local parameters and care is critical for adequate
energy absorption by the major hemoglobin target chromophore
in the treatment of vascular conditions.

Conclusions. Different sources of laser have been proven to
be safe and effective in the treatment of a variety of vascular
lesions.? In the present study long-pulsed Nd:YAG laser (1,064
nm) demonstrated its effectiveness in various types of vascular
changes. The profile of 1,064 nm wavelength is safe in the treat-
ment of patients of darker skin types since melanin absorption is
minimal. Using lasers with longer pulse durations offers greater
safety even at higher fluences. The use of this type of laser al-
lows deeper energy penetration leading to effective vascular
thermolysis. It had only a few transient side effects, demonstrat-
ing its safety.

Acknowledgement This study was financed in part by the
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SUMMARY

LONG-PULSED ND:YAG LASER TO TREAT TELAN-
GIECTASIA OF THE NOSE: A COMPREHENSIVE
5-YEAR SINGLE CENTER STUDY

!Goldman A., *Wollina U., *Machado D., *Marinowic D.

!Pontifical Catholic University of Rio Grande do Sul, Por-
to Alegre, Brazil; *Dresden Municipal Hospital, Academic
Teaching Hospital, Department of Dermatology and Allergol-
ogy, Dresden, Germany; 3Brain Institute of Rio Grande do Sul
(Bralns), Pontifical Catholic University of Rio Grande do Sul,
Porto Alegre, Brazil

Telangiectases of the nose are of esthetic concern and treat-
ment is warranted.

The study provides the results of 5 years of treatment of telan-
giectases of the nose region with the long-pulsed Nd:YAG 1,064
nm laser.

A retrospective analysis was conducted in patients of Fitzpat-
rick skin type II-V. Exclusion criteria were patients with a previ-
ous history of treatment of the nose region, pregnant or lactating
patients or patients with unrealistic expectations regarding the
treatment risks, limitations and results.

Standardized photographs were obtained before each session
and at least 2 months after the last treatment session. A long-
pulsed Nd:YAG 1,064 nm laser was used with a spot size of
2.5mm, fluence of 100 — 175 J/cm?, pulse duration of up to
135ms and repetition rate of 2-4 Hz. The follow-up ranged from
2 months to 5 years. The number of laser sessions varied from 1
to 5 monthly. Assessment was made by comparing pre-treatment
and post-treatment photographs by two independent specialists
and also by the patients’ own assessment.

All patients presented improvement of the vascular altera-
tions. Evaluation of independent specialists as well as the evalu-
ation of the patients themselves showed a high degree of sat-
isfaction with the treatment. The treatment presented only few
transitory side effects.

Treatment of telangiectasia on the nose skin with the long-
pulsed Nd:YAG 1,064 nm laser demonstrated to be safe and ef-
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fective even in darker pigmented skin. The major limitation of
this study is its retrospective nature.

Key words: laser, Nd:YAG, telangiectasia, spider vein, vas-
cular.

PE3IOME

JIEYEHUE TEJEAHI'N3KTA3UU OBJIACTH HOCA
JUIMHHOUMIIYJIbCHBIM JIABEPOM ND:YAG: AHA-
JIN3 S-JIETHETI'O OIIBITA JIEHEHUS

Tonaman A., 2Bosiinna Y., Mauajo /1., *Mapunosuy /I,

'Hancxuii Kamonuueckuii Ynusepcumem Puo Ipanoe Jo Cyn,
Ilopmo Aneepe, Bpasunus; *lopoockas 6Gomvnuya [Ipezoe-
Ha, omoenenue Oepmamono2uu u ainepzono2uu, Iepmanus;
SUncmumym Tonosnozo Mosea Puo Ipanode Jlo Cyn (Bralns),
Hanckuii Kamonuueckuti Ynusepcumem Puo Ipanoe /Jo Cyx,
Ilopmo Anecpe, bpasunus

TeneanrndKTa3uu 0ONACTH HOCA TPEACTABISIOT MPOOIEMY
JCTETUYECKOTO XapaKkTepa, TPEOYIOUIYIO Je4e0HOT0 BMEIIaTeb-
cTBa. B WccnenoBaHMM TpECTaBICHB! PE3YIBTATHl S-TE€THETO
OTIBITA JICUCHUS TEICaHTHIKTA3NH HOCOBOW OONIACTH ATHHHO-
uMITyabcHbIM JazepoM ND:YAG 1064 aMm.

[TpoBeneH peTPOCTIEKTHBHBIA aHANN3 PE3yIbTaTOB JICUCHHUS
nmanueHToB ¢ ¢porotunamu koxu 11-V no Ikane durnnarpuka.
KpuTepnu NCKITIOUeHHS: MAIMeHTHI, KOTOPBIM paHee ObIIH Ipo-
BE/ICHBI JieueOHBIE MPOIEAYpbl B 00JIacTH Hoca, OepeMEeHHBIE
WITH KOPMSIIIFE MaTepH Y TAIMEHTHI C HePeaTUCTUIHBIMU OXKH-
JAHUSIMH OTHOCHTENIFHO PHCKOB, OTPAaHWYEHHH M PE3yIbTaToB
JIeUCHMSI.

DOTOCHIMKHN TIPOM3BOAMINCE TEPea KaKAbIM CEaHcoM H,
KaKk MHHHMYM, 4depe3 2 MecsIa Iocie MOCIeTHEro ceaHca Jie-
yenust. CeaHchl JIEUeHHs MPOBOAMINCH JITHHHOMMITYIIBCHBIM
Heonnmosem Jlazepom ND:YAG ¢ mmmHO# BormHB 1064 HM ¢
pasMepoM MsTHA 2,5 MM, TIOTHOCTBIO sHeprun 100—175 Jhx/cm?,
JUTITENIFHOCTBIO UMITyIIbca 710 135 MC M 9acTOTOH MOBTOPEHUS
2-4 I'u. Cpox HaOTIOAEHUS COCTABUI OT 2 MECSIEB 10 5 JIET.
KonmyecTBo ne4e0HBIX ceaHCOB BapbHpOBasio OT 1 10 5 B Me-
cs1. OneHKa MPOU3BOIIIIACE ITyTeM cpaBHEHHS GoTorpaduii 10
U TIOCIIe JICIEeHUS IByMS He3aBUCUMBIMH CIICINAICTaMH, a TaK-
K€ Ha OCHOBAHHHU CyOBEKTHBHOI OIEHKHU MAIlMEeHTaMU.

VY Bcex ManMeHTOB OTMEYANIOCh YITydIIeHHe COCYIUCTBIX U3-
MeHeHnH. OIeHKa He3aBUCHMBIX CHEI[HAINCTOB, @ TAKKE CaMUX
MaIHEeHTOB IT0Ka3ana BBICOKYIO CTENECHB YIOBIETBOPEHHOCTH
nedenreM. JleueHne BBI3BAJIO HE3HAYMTEIBHOE KOIMYECTBO
MPEXOAAIINX MOOOYHBIX BO3/ICHCTBUIA.

Pe3ynbTaTsl aHamm3a BBIABIIIM, YTO JIEUEHHE TEICAHTHIK-
Ta3uM KOXKM HOCA C TIOMOIIBIO JUTMHHOMMITYJIBCHOTO JIa3epa
ND:YAG 1064 M sBisieTcs Oe3omacHbIM U 3()(EKTHBHBIM
Jaxke MpU Hanu4uHu Ooyee TeMHON MUTMEHTHPOBAHHOM KOXH.
OCHOBHBIM OTPAHMYECHHEM [AHHOTO HCCIEHOBAHHS SBIIETCS
€T0 PeTPOCTIEKTUBHBIN XapakTep.

12

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

Agboydy

3bgo@ol  Josdml  Ggangobyogd®obool  3zy@bsgom-
45 ND:YAG p@dgenod3gaoliyg@o  asbgdom: 5-Fanosbo
339Mbsgrmdols godmiogmgdol sbosgrobo

Ls.2m@ 3560, 29.500@006s, *0.35hsm, *©.ds@0bmgoho

13530l gommeogg®o 9bogg@lodgdo Gom a@sbog ©m
Lgan, 3mOE®m s gy®g, d@sbogos; 2mgbogbols bsds-
@odm  Losgodymaum, ©gdds@mamaools ©s  sangd-
2M@my00ls ©35O @960, 29Md5b0s; *Gom yMsboy ©m
Lo, mogol Bgobols 06LE0GYG0, Bom gMsbog ©m Ly
3030l gommeogg®o  960gg@Lodg@o, 3mOm@GM  sangydy,
d@sboanos

3bgo®ol  dosdmlb  Bgargebpogddobos  Fo@Imow-
396L  glogBoga® 3Gmdmgdsls, Gmdgaoi Imombmgl
0 gMs30gm Bodggol. LEs@osTo smfgmogmos 3bgo@ols
B9 b09dB>bool a@Mdgenoddgaligmo @sbg@om:  ND:
YAG 3390bsenmdols 5-anosbo gsdmiooagdols dgoggdo.

hoBo®ws Bo33s@®ogol bgsgols gs8mygbgdom ©ow-
39600 3560l II-V  g3m@m@0390000 ©osgo@gdyge  3o-
(309bHMS 3@bsgrmbols Yggagool MgBMmMmL3gddyero
obogmobo. 33930096  godm@oibgol  3@o@GgMoydgdo:
3530963900, MM goloi sy hoydodwsn 3bgodol
339Gbsamds, mAOLyao ob Igdgdy®o ©ggdo ©s 3o-
(3096 gd0, OMImgdoz  SOMgo@gMos  dJnamwobom
339Mbs@mdol Molggdby, gboyoggdls s Igogagodby.

ROAOLYOsmgdo  aosmgdygmos  ymggero  Lglbools
©5{ 4900909 o I3x@bogmmdols dmanm Lglboowsb dobo-
99 2 ogol 9gdpgy. I3xmbogmmdols Lglogdo ho@ods
3Mdge0d3ygebydo  ND:YAG bgmwpody@o  wsbgdom,
Bogomol Log@dom 1064 63, cosJols bmdoor 2,5 39, gbgd-
200l bodgg@ogg 100-175 J/GE, 3enliols boby@danogmds 135
-9y s o6dgm@gool Lobdotyg 2-4 333 ©o330M3900L
39M0mE0 0gm 2 mgosb 5 Jwmsdweyg; d390bognmdols Lg-
Logdol @Gomegbmds mggdo - l-sb 5-3wg. Jggslgds
boBodos mMo ©sdmyzogdgmo b3gaosgmolBols dogd
339Mbs@mdol ©s{ggdedwyg, d3@bogrmdols dgdwgy ©s
3530963900l bygdogd®g®o dgausbgdols Logydgganby.

4390 353096@ L 5@gb0dbs Lolbandsmmgms (3geroag-
900l aodxmdglgds. ©odmygzogdgamo  9Jl3gmEgo0l
Yguoligded, obggg Gmam® 3 mogoe 353096 gd0L  g-
dlgded, osEsldyds I3xMmbognmdomn  3dsgmgom gos.
339Gbs@mdod  godmofgos  @sdwgbody  aoMsdsgsano
3396000 dmge gbgdo.

sboaobol Jgogagods 3bowym, dm3 3bgodol 3obols
B9 956309]B>bools  I3y@bognmds  g@dgan0d3ymygdo
@sbg@om ND:YAG @Goemmol bop@doo 1064 63 goobg-
@Gom  glsgmnbe s gg89ddacos 3gdo  30adgb@ydo
3obol s@lgdmdols Igdmbgggsdoi go. 83 3geggol dme-
350 Jgboyogsl [omImowygbls dolo GgAMmmL3gddyero

bobosmo.



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

AHATOMO-KJIUHUYECKOE UCCJIEJOBAHUE HUKHEWM IMOJOM BEHbI
N BEHO3HOT' O BO3BPATA B YCJIOBUAX OITYXOJIEBOT'O BEHO3HOT'O TPOMBO3A

Boiiko C.111.C., Pycun B.U., Boiiko C.A., Pycun B.B., [TonoBuu 51.M.

Tocyoapcmeennoe svicuiee yuebnoe 3a6edenue « YoczopoocKkuil HayuoHaIbHbl yHUsepcumemy, Yxpauna

OmnyxoseBsiid TpoM003 HIKHEH monoit Bensl (HIIB) moxer
(hopMUPOBATECS TPU PA3TUYHBIX OHKOJIOTHYECKUX 3a0oie-
BaHUSX, HO HAanOOJee JYacTO BO3HHKAET MPH paKe MOYKU. Y
4-14% OGONBHBIX PAKOM IMOYKH HAOIIONAETCS BEHO3HOE pac-
MPOCTPAHEHHUE OIMYXOJIM IO MPOCBETY MOYEUYHON M HMXKHEH
I0JIOH BeH, M MHOT/Ia IOCTUTAET MpaBoro npexacepans [2,3,7].
B oTnuume oT reMopparndeckoro, OIyXOJIeBBIH TpoMO ume-
eT TOUKy (PMKCAIlUU B AUCTAIBHOM OTJEINe, HO TIPH ATOM €T0
KpaHuaJdbHas 4acTh OCTaeTcs cBoOOmHO (otupyromeii. B
HEKOTOPBIX CIIydasX BEHO3HOE PACIpPOCTPAHEHHE OIyXoJje-
BOTO TpOoMOa MPUBOIUT K MOJHOW OOTypamHuH MOYEHYHOH H
HUKHEH MOJ0M BEH, MOXKET NMPOUCXOAUTH B PETPOTPaTHOM
nnu OOKOBOM HAINPABICHUAX, OCIOKHACTCS pa3BUTHEM (iie-
6oTpoM0b03a nHppapeHadpHoro otaena HIIB, moa3gonrHbix
n OenpeHHBIX BeH [1]. B pesynprare 5TOro mpoMcXoAHT Ha-
pylieHrne HOPMAJIbHOTO BEHO3HOTrO 0oTTOKa KpoBu 1o HIIB u
OTKPBIBAIOTCSI HOBBIC ITyTH, KOTOPHIE YYacTBYIOT B HEpeHa-
MIPaBICHUN BEHO3HOTO BO3BpAaTa K MPaBBIM OTAETAaM CepiIa
oT 005acTH Tela — HadMHASA C HIDKHHUX KOHEYHOCTEH u 3a-
KaH4MBas ypoBHeM anadparmel. HecMoTps Ha coBpeMEeHHEIE
JOCTHKEHHUSI B OHKOJOTHH, TONBKO XUPYPTHUECKHUH METOX
MOKET 2P PEKTUBHO PEIIUTH MPOOIIEMY JICUCHHS paka MOYKH,
OCJIO)KHEHHOTO BEHO3HBIM OITYXOJIEBBIM TpomOo3oM. OmHa-
KO JUIsl YCTEUIHOTO JICYEHUS] HEOOXOAUMBI YeTKUE 3HAHHUS H
MpEJCTaBICHNSA O (POPMHUPOBAHNN BO3MOXKHBIX MyTeil Koma-
TepaTbHOTO BEHO3HOTO KPOBOTOKA, YTO MOOYKIAET K MPOBE-
JICHUIO UCCIIEIOBAHMS B JAHHOM HAlpaBICHHUH.

Iens nccnemoBaHMs — AT yTydIIEHUS PE3ylTbTaTOB XH-
PYPTUYECKOTO JIEUEHUS! OONBHBIX PAKOM MOYKH, OCIONKHEH-
HBIM BEHO3HBIM OITyXOJEBBIM TPOMOO30M, MPOBECTH AHATO-
MO-KJIMHHYECKOE HMCCIENO0BAaHUE HMKHEH I0JOH BEHBI U €€
MIPUTOKOB U OTPEJCIUTh IMyTH KOIJIATEePaTbHOTO BEHO3HOTO
KPOBOTOKA.

Matrepuaa u meroabl. B anHaTomuueckoe ucciaeroBaHue
HIIB u ee mpHUTOKOB BKIIOYEHBI PE3ybTaThl ayTONCHH 27
TPYIIOB, BHINOJHEHHbIE Ha 0Oa3e 3akapmarckoil oOmacTHOM
KJIMHUYecKol OonbHUIEI UM. AHApes HoBaka. Bpems mocie
cMepTH He npeBbimano 48 gacos. Cpean ymepmux O0bio 17
(63,0%) my>xunn u 10 (37,0%) sxenniua. Meanana Bo3pacrta
63,4 (40-76) ner. [lpuunHO# cMepTH OBUIH pa3IWYHBIC CO-
MaThdecKkue 3a00IeBaHNs, HE CBI3aHHBIC C OITyXOIEBBIM HIIH
reMOpparni4eckuM BEHO3HBIM TpomOo3oM. IIpoBogunnm n3me-
penus mmael u guamerpa HIIB B xaxkmom u3 6 ee cerMeH-
TOB: MH(pPapPEHATBHOM, HHTEPPEHATHHOM, CYIPapeHATbHOM,
peTrporedeHodHOM, HHppaarnapparmaibHOM, cynpanuadpar-
ManpHOM. V3yuanu aBackynsipubsie 30H6 HIIB, ocobennocT
BIIAJICHNS IEUCHOYHBIX, TIOUEUHBIX, IOSICHUIHBIX, HAIMOYed-
HUKOBBIX M IPYTHX BEH U aHATU3UPOBAIN ITyTH KOJIJIaTePalb-
HOTO BEHO3HOTO KPOBOTOKA.

Knuanueckas dacTh mccieoBaHUS OCHOBaHA Ha pe-
3yJibTaTax oOCJIeNOBaHUS W XHUPyprHueckoro jedeHus 147
OOJIBHBIX MOYEYHO-KIETOYHBEIM PAaKOM, OCIIOKHEHHOM OITy-
XOJIEBBIM BEHO3HBIM TpoM0030M. BonbHBIE HaxoguINCh Ha
JICYCHUN B IBYX 0a30BBIX JICYCOHBIX YUPEIKICHHUAX 00JIaCTH:
3akapmarckoil 001acTHON KIMHWYECKOW OonpHHIE UM. AH-
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npes HoBaka n 3akapmaTckoM MPOTHBOOITYXO0JIEBOM IIEHTPE B
nepuox ¢ 2005 mo 2020 rr. Bo3pacT manneHTOB BappupOBai
B mpenenax ot 27 go 79 nert, cpenHuii Bo3pact cocTaBuiI 58,2
roga. Myxuun 6s110 97 (66%), xenmmu — 50 (34%). Omy-
XOJIb TPaBOW MOYKH AHarHocTUpoBaHa y 96 (65,3%), neBoif
—y 51 (34,7%) mannenta. OmyXoneBblif BEHO3HBIH TPOMO J10-
KaJIM30BaJICS UCKIIOYUTEIHHO B ToueuHoi BeHe (0 ypoBeHb) B
55 (37,4%), Torna xax B pasHeix cermentax HIIB (I-IV ypos-
HH) — B 92 (62,6%) coyqasx. [Ipu atom, I ypoBeHs oTmeuancs
B 32 (21,8%), II yposens — B 30 (20,4%), III — B 22 (15,0%)
u IV yposens — B 8 (5,4%) cnyuasx. Pacnpoctpanenue omry-
XOJIEBOTO BEHO3HOTO TPOMOa B ITTaBHBIC MEUCHOUHBIE BEHEI
nuarHoctuposaso B 1 (0,7%), B 1eByio TOHaJHYIO BEeHY — B 4
(7,8%), B 1eBy10 HaAIOUEUHUKOBYIO BeHY — B 2 (3,9%), B KOH-
TpalaTepalbHyI0 Mo4euHyio BeHy — B 2 (1,4%) nabmionenu-
sx. OmyxoneBblii TpoM003 mHppapeHanpHOoro otnena HIIB,
COYETaHHBIN ¢ remopparmdecknm, ormedancs y 28 (19,0%)
nanueHToB (tabnuna 1). Bcem G6ompHBIM mpoBeneHO obcie-
J0BaHUE B 00beMe KIMHUYECKHX, Ta0OPaTOPHBIX, TyUEBBIX
u MOpP(OIOTHUECKUX METOJO0B, COTIACHO PEKOMEHIAIHSIM
EBponelickoii acconnanuu ypojoroB. boibHbIM BBIIIOJHEHA
(dneborpadus, pagunonsoronHas guedocunaTurpadus. Cra-
TUCTHUYECKUH aHAIIN3 TONyYEHHBIX PE3YNbTaTOB MPOBOAHIH
IIPY TOMOIIY METOJ0B MapaMeTpUUIEeCKOil M HemapaMeTpude-
CKOM CTaTUCTUKH.

Bce 6omnbHBIE MTPOOTIEPUPOBAHBI C TAITAPOTOMHOTO JOCTY-
ma B OJHOHM cO cIeAylomHX MOAH(HUKAIWI: pacmupeHHas
CpeIMHHAs JanapoToMus BbIMoNHEHA y 36 (24,5%), TpaHc-
a0IOMUHANBHBIA JBYCTOPOHHUI MOApeOEepHBId AOCTyl B
Moaudukanuu no Ty «mespon» —y 86 (58,5%), TpaHc-
a0IOMHHANBHBIHA JIByCTOPOHHUHN TOAPEOCPHBII TOCTYI B MO-
IudHUKannuu 1Mo Tumy «Mepceaecy —y 25 (17%) manueHTtos.
MeToap! BCIIOMOTATEIBHOTO M MCKYCCTBEHHOTO KPOBOOOpa-
MICHUS] HE UCTIONb30BaHBI.

Pesyabrarsl u ux odcyxaenue. Menuana niouasl HIIB B
nH(ppapeHaaTbHOM cerMeHTe coctasmia 107,6 mm (min 90 Mmm
— max 130 MM), B mHTEppeHaTbHOM — 23,4 MM (min 18 MM —
max 31 MM), B cynpapeHainbHOM — 26,2 MM (min 14 MM — max
43 MM), B peTpornedeHodHoM — 59,3 MM (min 31 mm — max 77
MM), B HHppaguapparmaibHoMm — 15,2 MM (min 13 MM — max
18 Mmm), B cynpagnadpparmanpaoM — 12,0 MM (min 8 MM — max
20 mm). HanGonwmrast pazanna B konedanun anuael HIIB Ha-
Omrofanack Ha OTPE3Ke OT MIaBHBIX MEYCHOUHBIX K TOYEIHBIM
BEHaM U cocTaBmiia 75 mm. OOmiast cpeiHssl [UTHHA BCCH MO~
nuadparmansaoi wactu HIIB coctaBmma 197,8+31,0 mm mist
WHANBUIOB CPEIHEr0 KOHCTUTYIIMOHHOTO COCTaBa.

Menunana nuametpa HIIB B nH(ppapeHaqTbHOM CETMEHTE CO-
crapmia 22,5 MM (min 20 MM — max 27 MM), B HHTEpPEHAIbHOM
—31,4 MM (min 26 MM — max 38 MM), B cynipapeHanbsHoM — 27,8
MM (min 24 MM — max 30 mm). HanGonpimas pazHuna B Koie-
OaHMM IUaMeTpa HaOmomanach B WHTEPPCHAJIBHOM CETMEHTE
HIIB u coctaBuna 12 Mm.

Perporneuenounsiit otnen HIIB Obu1 mpencTaBineH pasnnd-
HBIMHM BapuaHTaMU MPOCTPAaHCTBEHHOro okpyxenus HIIB me-
yeHplo. Hambomnee pacmpocTpaHeHHBIM OBUT BapHaHT OXBara
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Tabnuya 1. Xapaxmepucmuxa 601bHbIX PAKOM ROUKU C ONYXONEBbIM BEHO3ZHIM MPOMOO30M

XapaKkTepucTuka n | %
Bo3spacrt, meanana (min — max), Jet (27-79) 58,2
ITon
MYKCKOH 97 66,0
JKCHCKUI 50 34,0
CTopOHa JTOKATN3AINH OITyXOJIH TTOYKH
paBast 96 65,3
JIeBast 51 34,7
YpoBeHb BEHO3HOTO TpomMbO3a
0 55 37,4
[ 32 21,8
I 30 20,4
111 22 15,0
v 8 54
TpomO03 ITaBHBIX [IEYCHOYHBIX BEH 1 0,7
Tpom003 neBoit TOHAHOM BEHBI* 4 7,8
Tpom003 JeBO#T HAIITOYCUHUKOBOM BEHBI* 2 39
Tpom003 KOHTpaIaTepaIbHOI MOYEUHON BEHBI 2 1,4
Tpomb03 nappapenansHoro oraena HIIB coueTanHsIil ¢ reMopparndeckum 28 19,0

npumedarnue: *— NpoOYeHnHoe COOmMHouerue YKad3ano 6 nepepacqieme Ha 51 6onvHoco paxkom J1€601 NOYKU

Puc. 1. Cxemamuueckoe uzobpasicenue HuxCHel Nonoll eHvl
¢ pemponeyeHoyHbIM cecMeHmoMm (8uo cnepeou): 1 — HUKHCHAA
noaas éena; 2 — 2nagHvle NeYeHouHble 6eHbl;, 3 — a8ACKYIAPHDbIL
VYACMOK OO YCMbAMU 2NIA6HIX NEUEHOUHBIX 6eH,; 4 — MHOdCe-
cmeenHble 3a40HUe NeYeHOYHbLEe BEHbL

HIIB neuensio Ha 1/2 1JIHHBI €€ OKPY)KHOCTH, YTO OOHAPYIKEHO
B 13 (48,1%) naGmonenusax. Heckombko pexe BeTpeuascs Ba-
puant oxsara HIIB neueHsto Ha 2/3 1IMHBI €€ OKPYKHOCTH — B
11 (40,7%) cayuasx. Jluub B ogHoM (3,7%) Habmonennn HIIB
OblTa OXBayeHa MEYCHBIO MOJIHOCTHIO HA BCIO UTMHY €€ OKPYK-
HocTH, 1 B 2 (7,4%) ciy4asx — Ha 1/3 1iauHbI €€ OKPYKHOCTH.
ITeyeHOYHBIE BEHB! OTIIMYAINCH 3HAYUTENILHOI Bapualdelb-
HOCTBIO KojuuecTBa (0T 7 10 23) M pacmojOokKeHHs. YCTbs
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Puc. 2. Cxemamuueckoe uzobpasicernue 6nadenusi nOICHUY-
HbIX 6€H 6 HUJICHIOI NOAVIO 6eHy: 1 — HudiCHss nonas eena; 2
— NOACHUYHBIL NO360HOK, 3 — J1€6asl 6emeb NOSACHUYHOU GCHA,
4 — npasas 6emeb NOACHUYHOU 8eHbl; 5 — 0OWUL CMBOIL NPABOLL
u 1e6otl 6emeetl NOSICHUYHOU 6eHbl, 6 — J1edasi 60CX00sUds NO-
SACHUYHAsL 8eHA; T — Npasasi 60CX00AUAsL NOACHUYHAS 6EHA

pa3IMYHBIX MEYEHOUHBIX BEH JIOKAJIM30BaJINCh Ha BCEH Ie-
penuneii crenke HIIB. I'maBHble eueHOUYHbIE BEHBI B KOJIUYE-
ctBe — 3 Bnaganu B HIIB Ha mepexnneii ee crenke. Meaunana
JUaMeTpa ITaBHbBIX IEYEHOYHBIX BEH B 00JaCTH YCThs COCTa-
Buna 12,3 mm (min 10 Mmm — max 15 mm). Menuana nuame-
Tpa Ipyrux NeYCHOYHBIX BEH (3aHUX) B 00JaCTH yCThs Obla
3HAUYMTEJIBHO MEHbIIE U cocTaBuia 4,8 MM (min 2 MM — max
8 mm). B 17 (63,0%) ciydasx MexIy IMIaBHBIMH U 3aTHH-
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MU [I€YEHOUHBIMHM BEHAMH HaXOJWJICS aBACKYJISAPHbIA yuyacTOK
HIIB ¢ mequanoii qimrauO0# 13,1 MM (min 10 MM — max 18 mm),
puc. 1.

B undpapenansnom otnene HITB naxomunocs ot 2 1o 8 map
HOSICHUYHBIX BEH, KOTOpble B 25 (92,6%) ciydasx oObequHs-
JHCh Mex Iy coboii n Braganu B HIIB oguum o0mmum cTBosIoM
no ee jgeBomy kpato (puc. 2). Tonbko B 2 (7,4%) HabnroneHusIx
oOHapy)KeH IMapHbIl XapakTep BIAJCHUS MOSCHUYHBIX BEH B
HIIB.

B un¢papenansaom otnene HIIB BbisiBiieH aBacKysipHBIii
Y4aCTOK MEXAY YCThsIMHU IIPAaBOH MOYCUHOI U 1epBoi (Bepx-
Hel) oOuiel MOSICHUYHOM BEHOW ¢ JUIMHHOW MeauaHbl 17,8
MM (min 13 MM — max 25 MM), KOTOPBI B CBSI3U C aHATOMUYE-
CKHMHU OCOOCHHOCTSIMH MOYCUHBIX BEH ObUI JJTMHHEE MEXIY
YCTBSIMH JICBOW IOYEUHON U NepBOH (BepxHeil) obmeil mosic-
HUYHON BeHOH (MeamaHa ATUHBI 23,6 MM, min 23 MM — max

35 mMm), puc. 3.

Puc. 3. Cxemamuueckoe uzobpadicenue asacKyisapHo20
yuacmra 8 uH@papeHarbHoM ce2Menme HUMCHel NONOl GeHbl
(610 c3aou): 1 — nudicHss nonas éena; 2 — iedasi NOYeHHAsl 6eHA,
3 — npasas noueunas eena, 4 — nesvle NOACHUUHbBIE GEHbI, 5 —
npasvle NOACHUYHbIE 6eHbl;, 6 — 06uUyas NOSICHUYHAs 6eHd; T —
J1e6asi 60CX00AUAs NOACHUYHASL 8eHA; 8 — NPagas 80CX00suyast
nosicCHuYHAs 6end; 9 — a8acKyIsAPHbILL YUACMOK MENCOY YCMbIMU
J1e601l NoYeyHoU U nepeou obwetl nosichuunoul eer, 10— asacky-
JSIPHBLI YUACTOK MeNCOY YCMbIMU NPABOL HOYEYHOU U Nepeoll
00wy etl NOSICHUYHOL 6eH

Benosnslii Bo3spar no HIIB ocymiecTBisgercs 3a cuet nocry-
IUICHHA KPOBU C €€ MapyUeTAJIbHBIX U BUCLHEPAJIIbHBIX ITPUTOKOB.
K nmapueranbubiM iputokam HIIB oTHOCsTCS HIkHME quadpar-
MaJIbHbIC U ITOSICHUYHBIC BCHBI.

Hwxuue nuadparMasibHble BEHbI — MApHbBIEC TOCICAHUE MPHU-
Toku HIIB 1 BnagatoT B Hee HEMOCPEACTBEHHO TIEpe/l MPOXOXK-
nenreMm HIIB B nnadparme. [TogpoOHast aHaToMuueckas Kiac-
cudukanus BaprabeNbHOCTH HIDKHHUX JAnadparMaibHBIX BeH
npemioxena M. Loukas et al [8]. Onu ycTaHoBUIIH, YTO IpaBast
HIDKHsI quadparmanbsHas BeHa B 90% ciyqaes Brasaer B HIIB
HIke anadparMel, B 8% — APEHUPYETCsl B MPaBYIO BEPXHIOKO
HEYCHOUHYIO BeHY, a B 2% — B HIIB Bbime quadparmer. Jlesas

© GMN

HIDKHSIS TMadparmMaibHas BeHa JeMOHCTPUPYET 3HAYUTEIbHYIO
AQHATOMMYECKYI0 BapHadeIbHOCTh: B 37% cilydaeB OHa BIIaJaeT
B HIIB Hmxe nuadparmel, B 25% — B JI€BYIO HaIIIOYSUHUKOBYIO
BeHy, B 15% — B JIeBy10 IIEUCHOUYHYIO BeHY, B 14% — B j1eBYI0 10-
4yeqHy1o BeHy, B 1% — coequnsercs ¢ HIIB u neBoii Hagnoyeunu-
KOBOI BEHOM. 3a/IHE-HUKHSASA YaCTh AuapparMsl ¢ 00CHX CTOPOH
COZICP)KUT TaK Ha3bIBAEMbIC «OOHAKCHHBIC YUACTKH», KOTOPbIE
SIBJISIFOTCSL YYacTKaMH He IOKPBLITHIMU OpromnHoi. ViMeHHO B
ITHX ydyacTKax JuadparMa HEermoCPeACTBEHHO KOHTAKTHPYET C
JTHOM JKeNy/Ka U 3aJHel MOBEPXHOCTHIO medeHu. «OOHaKeH-
HbI€ YYaCTKWU» SABJISIIOTCS MECTOM JIOKQJIN3AL[MKU MOIIHBIX IIOp-
TO-KaBaJIbHBIX aHACTOMO30B ITPHU OJIOKa/ie BEHO3HOTO OTTOKA OT
IIEYCHN Ha YPOBHE MEYCHOYHBIX BeH WM MH(ppaanadparmaib-
Horo otaena HITB. MobOunu3anus nmpaBoit 101u MEYCHHU C Iie-
JIbIO BBIJIETIEHHs peTporiedeHouHoro otnena HITB obs3arenbHO
COIIPOBOXKIAETCS] PACKPBITHEM IIPABOT0 «OOHA)KEHHOTO y4yacT-
Ka», 4YTO MOXKET NPUBECTH K MOBPEKACHHUIO KOJLIATEPalIbHOIO
BEHO3HOTI'O ITyTH U MACCUBHOMY KPOBOTEUECHHMIO.

[Tosicununble BeHBI — (OT 2 10 8 ¢ KKIOH CTOPOHBI), UME-
10T TOPU30HTAJIBLHOE HANpaBieHUE U 10 OOKaM OT IO3BOHOY-
HHMKa COCIUHSIOTCS BEPTUKAIbHBIMH aHACTOMO3AaMH, KOTODBIC
(OpPMHPYIOT IPaBYIO ¥ JIEBYIO BOCXO/SIIHE TTOSICHUYHBIC BEHBI.
IIpaBas u sieBast BETBU MOSICHUYHOM BEHBI CIIMBAIOTCA U BIIAja-
1ot B HIIB oguum o6mumm ctBosioM B 92,6% ciyuaes. [TosicHud-
HbIE BEHbI 00pa3ylOTCsl U3 MEePEAHUX CTBOJIOB, KOTOPbIE COOM-
paroT KpoBb U3 OOKOBBIX CTCHOK >KHBOTA, U 3aJHUX, KOTOpBIC
COOMPAIOT KPOBB OT KOXKH M MBI CIIMHBI, @ TAK)KE IPUHUMAIOT
BETBU OT BEHO3HOTO CIUICTEHUs I03BOHOYHUKA. [IpaBas Bocxo-
JIAIIas MTOSCHUYHAs BEHA MPOIOJDKACTCS B HEMApHYo, a JeBas
— B nonyHenapHyto. OTMedeHa 3HauUTeNbHAs aHATOMUYeCKas
BapHabelbHOCT B TOMOrpaduu M KOJIMYECTBE IMOSICHUYHBIX
BEH, CIIEYeT OTMETHTh, YTO PabOT, MOCBSIICHHBIX H3YYECHHIO
9TOro Bompoca odeHb Maso. Tak, B 1995 rony J. Baniel et al.
[6] coobumim 0 3HAYUTETHLHON BapuadeIbHOCTH JIOKATU3AIUH
IOSICHUYHBIX BEH C IIPABOH U JIEBOI CTOPOHBI U TAK)KE KAK U MBI
yKa3aJli Ha IPeBaJUPYIOLINI JIEBOCTOPOHHUI THUI BIIAJICHUS UX
B HIIB. Kpome Toro, onu obnapyxuiau B 40,0% ciy4yaeB Hau-
Y1e KOMMYHUKAHTHOH CBS3U MEXIY BOCXOAAIIEH MOSCHUYHOM
U JICBOM NOYECYHON BEHOMW. 3acily)KMBaeT BHHUMAaHUS €lIe OJIHA
0COOEHHOCTb — 3TO HAJIMYUE WM OTCYTCTBHE BAPHMAHTHOM IO-
SICHUYHOW BEHBI. MBI B CBOEM HCCIEIOBAHMN HE OOHAPYKHUIH
ee HamMuMs. B To ke BpeMsi CyLIeCTBYIOT paOOThI, KOTOpbIE
YKa3blBalOT Ha HAJINYME BAPUAHTHOM MOSCHUYHOM BEHBI. A.
Abbasi et al. [5] m3yunnn aHaromuro 3aaaux otaeiaos HIIB Ha
49 Tpynax ¥ BbISIBUIM BapUaHTHYIO MOSICHUYHYIO BeHy B 38,8%
cilydaeB, KOTOpas BIajiana B perponedeHounslii oraen HIIB. B
cBoto ouepens, J.B. lllykun [4] mpoBen uccieqoBaHUE MIPUTO-
xoB HIIB na 35 Tpynax M BbISIBUJI BapHAHTHYIO IHOSCHUYHYIO
BeHy B 30,0% ciyuaeB [4]. IlosicHuuHbIe BeHbI IPUHUMAIOT aK-
THUBHOE yuyacTHe B orToke KpoBu ot HIIB B ycnoBusx Tpom6o-
3a MOCJICAHEH M, HECMOTPsI HA UX HEOOJBIIOW aHATOMUYECKUH
quaMeTp (5,2 MM), MOTYT OBITh HOTEHIHAJIBHBIM UCTOYHUKOM
MHTPAONEPALUOHHOIO KPOBOTEUEHHMsI BO BpeMs OIEpaLuu.
Hamm fanHbIe OTHOCUTENBHO 3TOTO BOIPOCA AOMOJIHAIOT CXOI-
HO€ MHEHHUE APYI'UX aBTOPOB, KOTOPBIE U3y4alu KIMHUYECKYIO
AQHATOMMIO MOSICHUYHBIX BeH [4-60]. [ToaToMy, BbIsBICHHBIC aHA-
TOMHYECKHE OCOOCHHOCTH IOSCHUYHBIX BEH U HAJMYHE aBaCKy-
JSIpHOTO y4acTka B uHdpapenansHom otaesne HIIB neobxomumo
YUUTBIBaTh U aKTUBHO UCIIOJIB30BaTh pu TpomOskTomMun HIIB.
[TpokcumanbHbIil yuyacTok uHppapeHasbHoro cermenta HIIB
Ha oTpe3ke 13-25 MM 1mox ycTheM IpaBoii IOYEUHON BEHBI JIU-
IIeH KaKUX-JIM0O MPUTOKOB, [IOITOMY Ha ITOM y4YacTKe MOXKHO
JIeTKO ¥ 0€30MacHO HAKJIaAbIBAaTh COCYIUCTBII 3aXKUM.
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K Bucuepansueim nputoxkam HIIB oTHoOcsTCs crnepyromue
BCHBI:

- NeYCHOYHbIE BeHbI, KoTopble BragatoT B HIIB, korma mo-
CIIeNHsII MPOXOAUT I033JU TeUeHH. Bpinernsior Oojblune u
Majible IeYCHOYHbIC BEHBI. lJ1aBHbIe (OOJbIINE) MECUYCHOYHbBIE
BEHBI, Yallle BCEr0 B KOJIMYECTBE TpeX (1pasas, JieBast U IpoMe-
xytouHast), Bnazator B HIIB B obnactu Benosnoii cymxn HIIB
Ha MeYeHH U 00eCHeYrBaIOT OCHOBHOM BEHO3HBIH OTTOK OT Op-
rasa, yto cocraniser 25,0% Bcero BeHozHoro Bo3para k HI1B.
BeHo3HBI OTTOK OT NPaBOi L0 NEYEHU TPOUCXOIUT IPEUMY-
IIECTBEHHO 4Yepe3 IpaByl0 BEPXHIOI0 (IIABHYIO) MEYEHOYHYIO
BEHY. AHaTOMUsI BEpXHEW NpaBoii IEYEHOYHON BEHBI 10CTATOU-
HO BapuaOenbHa. BaxkHoe 3HaueHne UMeeT JUIMHa CBOOOIHOIO
OT IIPUTOKOB OTPE3Ka IPaBOii BepXHEH neueHouHo! BeHbl. Eciin
oHa cocraBisierT 6oxee 1 cM, TO MMEETCS BO3MOXXHOCTD JIETKO
BBINOJIHUTG piggyback MOOHIM3ALMIO NIEYEHH U NEPEeXaTh Iie-
4yeHOouHyto BeHy. Ho momoGHas cutyanusi HabII0aeTCsl TOIBKO
B 2/3 cinydaeB. B perponeuenounsiii otnen HIIB Bnagator ma-
JIble ¥ JIOIOJHUTEJbHbIE IIEYCHOYHbIE BEHbI C MPUCYIIUMH UM
3HAYUTEIBHBIMU OTJIMYHSIMH B TOMOrpaduu, KOIHYECTBE U pas-
Mepe. YpOBEHb KPOBOTOKA B 3THX COCYAaX HE UMEET 3HaUUMOI0
KJIMHUYECKOTO 3Ha4eHusl, 103ToMy 1pu Moounusauu HIIB nx
MO>KHO HEpEBSI3bIBATh U IIEPECEKATh;

- Io4eyHble BeHbl, KoTopele BrmanaioT B HIIB Ha ypoBHe
mMexay | n Il mosCHUYHBIMH NO3BOHKAMHU C NPHCYLIMMU UM
pasnnuusamu. [IpaBas nodeuHast BeHa umeeT IJIUHY 2-4 cM; Je-
Basi — 3HAYMUTENIBHO JUIMHHEE, KaK MpaBuio, B Tpu pasza (6-10
CM), U IPOXOAUT BIEpeau OT aopThl. BecbMa MOILHBIC BETBH,
obecnieunBaromue mputok kposu k HIIB Ha yuacTke mexiy
OoOIMMH TOIB3IOIIHBIMU M I1€4EHOUHBIMM BeHamu. [IpaBas
U JieBas IIOYEYHbIE BEHbI MMEIOT CYIIECTBCHHBIC PA3IM4Msl B
KOJLIaTepabHOW BEHO3HOH CETH, 3a CUET KOTOPOH B yCIOBHAX
TpoMOO3a TPOUCXOTUT KOJUTATCPATbHBIM BEHO3HBIH OTTOK OT
nouku. [IpaBas modyeuHas BeHa, B [OABIISIIOLIEM OOJIBIINHCTBE
clly4aeB JIMIIeHA KaKUX-T100 MPHUTOKOB. MCKitoueHne cocras-
JIIOT MEJIKHE BETBUM MOYCTOYHMKOBBIX M KalCYyJISPHBIX BeH. B
OTINYKE OT NPABOH, JIeBasi IOYeYHAsl BeHa UMEET BBIPAKCHHYIO
CUCTEMY KoJulaTepalieid, KoTopast IpeiCTaBlIeHa Hall0YeYHUKO-
BOU, HIDKHEH JauadparMaibHON, TOHAIHOW, MOYCTOUHHKOBOM 1
B HEKOTOPBIX CIIy4asX MOSICHUYHOM BeHaMu (puc. 4);

Puc. 4. Cxemamuueckoe uzoopasicenue 6eno3noco 6038pama
om npaegoti u 1esoli novex: 1 —kancynapuvie 6envl; 2 —Mouemou-
HUKOBAS 6eHA; 3 — HUMNCHSS Juagpasmanvras eena, 4 — nesas
20OHAOHAS 6EHA; 5 — J1e6asl HAONOYEUHUKOB8As 6eHa; 6 — npasas
HAONOYEUHUKOBASL 6EHA,; 7 — JIe6asl NOSICHUYHAS 6eHA; 8 — Npasas
20HAOHAs 6eHa
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- HAJIIOYEYHHUKOBBIC BEHBI, TAKXKE KAK M IOYCYHbIC, UMECIOT
CYIIECTBEHHBIC pa3yinyusi B OOECIIEUEHUH BEHO3HOIO OTTOKA
OT HaJIOYEYHHKOB U mouek. IIpaBas HaalO4euHHKOBAs BEHA
Brazaer Hernocpenacrsenno B HIIB u npencrasiena oqHuM Ko-
POTKHMM CTBOJIOM, YTO HaOJIIONAETCsl MOYTH BO BCEX CIIydasx.
OnHako, BOBMOXKHBI peJIKHE aHAaTOMUYECKHUE BapUaHThI, KOTIa
IpaBasi HAJIIOYCYHHUKOBAsl BEHA BMAJAET B IIPABYIO MOYCUHYIO
WIN NICYCHOUYHYIO BeHbI. JIeBas HaAMOueyHUKOBas BEHa Ipel-
CTaBJIeHA OAHUM OOLIMM CTBOJIOM U, B OTJIMUME OT MPABOM Ha-
MOYCYHUKOBOW BEHBI, 00BbEANHSCTCS C HWKHEW auadparmaib-
HOI BEHOI 1 BIIaJIaeT B JIEBYIO IOYEUHYIO BEHY. B cBsi3u ¢ aTNM,
OITyXOJIEBbIC BEHO3HBIEC TPOMOBI C JICBO ITOYEUHOI BEHbI MOTYT
PacpoCTpaHATLCS PETPOrPagHO B JIEBYIO HAANIOYECHHHUKOBYIO
U HIDKHIOIO JHadparMaibHyI0 BEHbI, YTO ¥ JHAarHOCTHPOBAHO
Hamu B 2 (3,9%) cinyudasx;

- TOHAJIHbIE BEHBI TAK)KE€ UMEIOT CBOU pa3iuyus B odecrede-
HUM BEHO3HOT'O OTTOKa CIIpaBa M cieBa. JleBas roHajgHas BeHa
BIIAJIa€T B JICBYIO IOYCUHYIO BEHY IOZ HPSMBIM YIJIOM, TOLAA
Kak Ipasas — HenocpeactseHHo B HIIB nox ocTpeim yriom Ha
YPOBHE MHTEp- WM MH(ppapeHaILHOro cerMeHTa. Pasnoobpas-
HbIC BapuallK COCAMHEHUH U KOMMYHHUKAIMN OoJiee MpUCyu
JIEBOU TOHAJIHOM BEHE, KOTOPAsi MOXKET COCTUHSATHCS C IPUTOKA-
MU HIWKHEH OpbDKeeuHON BEHbI, 00pa3ys MpU ITOM €CTECTBEH-
HBI MOPTO-KaBAJIbHBIM aHACTOMO3. B cBoro ovepenb, mpaas
U JIeBasi TOHAHbIC BEHbl UMEIOT KOMMYHMKAI[IOHHbIE CBS3U C
BHYTPEHHMMHU 1OJB3I0IIHBIMYA BeHaMu. PeTporpanHoe pacnpo-
CTpaHEHHE OIyXOJEBOr0 BEHO3HOIO TPOMOA B TOHAJHYIO BEHY
JIarHocTupoBaHo B 4 (7,8%) ciyuasx, MCKIIOYMTEIBHO HPU
JICBOCTOPOHHEM paKe MOUKH.

M.U. daBe1oB U coaBT. [1] npeacTaBuin pe3ynbTaThl 00-
CIICIOBAHUS M XUPYpPTrUUEcKoro JiedeHust 49 GOJIbHBIX pakoM
MOYKH C OITyXOJIeBBIM BeHO3HBIM Tpombo30om II-1V yposueii u
JIUArHOCTUPOBAIN TPpoMO03 nHppapenansHoro otaena HIIB
y 28 (57,1%), o6munx noas3nowHeix BeH —y 19 (38,8%), Ben
HIDKHUX KOHeuHocTel —y 11 (22,4%), raBHBIX NEYCHOYHBIX
BeH — y 9 (18,4%), pacnpocTpaHeHne TpomOa B KOHTpaja-
TepajbHYIO IIOYCUHYIO BeHy — Y 14 (28,6%), B npuToku Je-
BOI moueyHoi BeHbl — y 2 (4,1%) manueHToB, YTO MO3BOJISIET
CYIUTbh O TOM, YTO IO MEpe pOCTa OIYyX0JIEBOI'O BEHO3HOIO
TpoMOa B NMOYEYHON M HWKHEH I0JIOHl BeHaX, MPOUCXOAUT
€ro pacnpocTpaHEHHE B CAaMbIX Pa3HbIX HAlPaBICHUIX, B TOM
quCclie ¥ PETPOrpasHoO, IPUYEM y 3HAUUTEIBHOIO KOJIHMYECTBA
OOJIBHBIX, YTO TPUBOANT K PA3BUTHIO PA3HOOOPA3HBIX KOJIIA-
TepajbHBIX BEHO3HBIX IIyTEH I KOMIIEHCALIUU HApYLICHHO-
ro WM NPEPBAHHOIO OCHOBHOIO IIyTH BEHO3HOI'O BO3Bpara
K Cep/iy.

Taxkum o6pazom, HIIB ¢ ee OCHOBHBIMM HPUTOKAMHU SIBIISI-
€TCSl OCHOBHBIM KOJUIEKTOPOM, OOECIIeYMBAIOLIMM BEHO3HBIH
BO3BpaT OT HWXKHEH IOJIOBUHBI TYJIOBHILA B CUCTEMY BEpXHEH
107101 BeHsl U cepauy. OnHaKo, CyLIecTBYeT U BTOPOH, AOMOJI-
HUTEJBHBIN KOJIJIGKTOP, KOTOPBIM aKTHBHO HauMHAeT paboTaTh
B ycioBusix Tpom6o3a HIIB u, Tem cambiM, KOMIEHCHPYET Be-
HO3HBIM BO3BpAT OT HMKHEH IOJIOBHHBI TYJIOBHIIA B CUCTEMY
BEpXHEH I0JION BeHBI U K cepaly. B aTom cimydae camblil MoIi-
HBI BEHO3HBIN KOJJIEKTOp (GopMupyeT BepTeOpoiroMOanbHast
BEHO3Has cucrtema. Ee peasbHble BO3MOXKHOCTH TpPaHCIIOPTA
KPOBH 3HAYUTEIBHO IPEBBIIIAIOT 00BEM, KOTOPBIH HEOOXOIUM
JUIsl TOW 00J1aCTH, KOTOPYIO OHH JpeHUPYIOT. OHA HE CONePIKUT
KJIallaHOB, HANpaBJCHUE KPOBOTOKA B HEH MOXKET HMOCTOSHHO
nu3MeHsAThes [9]. Takum oO6pa3om, OHa CITy’KUT LIYHTOM VIS Ka-
BaJILHOW ¥ MOPTabHOU cucTeM. BeprepOpomtombabHbie crute-
TEHMSI HAUMHAIOT (YHKLIHOHNPOBATh KaK LIYHT cpasy e Hoclie
okkiro3uu HIIB.
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Puc. 3. Cxemamuuecxoe uzobpasicenue anacmomosos 8epmedpoNIOMOAIbHOU 6eHO3HOU CUCEMbL. ) 6epmedpaIbHAs 6eHO3HAA
cucmema: 1 — HudICHAA nonas éena, 2 — ceeMenmapHas NOACHUYHAs 6eHa, 3 — 80CX00AUAs NOACHUYHAS 6ena, 4 — bazueepmedpab-
Has 6ena; 5 — nepeoHue HympenHue sepmebpanbivle 6envl, 6 — 3a0HUe 6HympeHnue epmedpaivHble eHbl; 7 — 3a0HUe HAPYICHbLE
6epmebpanvhbvle envl; 8 — unmepeepmedpanvHule 6eHbl, 6) 60CX00AUUE NOACHUUNBLE BEHbL U BePMEOPONIOMOANbHBIL 6eHO3HBIL NYMb.!

1 — gepxuss nonas eena; 2 — nonyHenapnas eena; 3 — nenapHas éena, 4 — 1e6ds 60cxo0Awds NOACHUYHAS 6eHa; 5 — Npasds 60c-
X00AWasn NOACHUYHAS 8eHd; 6 — cecMeHMapHas NOACHUYHAS 8eHd; 7 — HUJICHAA nonas eena; 8 — nesas noueynas eena, 9 — npasas

noyeyHas e6eHa

Beprebpomtombanpayto cucteMy (OpPMUPYIOT JABa THIA
JIPEHaKHBIX BEHO3HBIX KAHAJIOB: ILEHTpPAJIbHBIE U IIPOME-
KyTo4HbIe. LleHTpambHBIC KaHATBI NMPEICTABICHBI BOCXOS-
VMU TIOSICHUYHBIMH, HEMapHOW M MOJTyHETapHOH BEeHaMH,
BHYTPEHHHM U Hapy>KHBIM BepTeOpaNbHBIM BEHO3HBIM CILIE-
TeHHsIMH. [IpomexyTouHble KaHAmIbl (pOPMUPYIOTCA TOHA-
HBIMHU, HAJMOYE€YHUKOBBIMHU, HIDKHHMHU AHMa(parMaabHBIMH,
KalCyIspHBIMA M MOYETOYHHKOBBIMH BeHaMu. OTAETbHBIH
KOJUIaTePaNbHBIH ITyTh BEHO3HOTO OTTOKA OCYIIECTBISETCS
3a CYET BEH MepeHel OPIONIHON CTEHKU U OPTO-KaBaTbHBIX
aHaCTOMO30B.

HIIB u BepreOpomrombanbHas cucTeMa HMEIOT HECKOJIBKO
YPOBHEH aHACTOMO3UPOBAHUS:

- CBSI3U MEXAY YeTHIPbMS CerMEHTapHBIMU IPUTOKAMH JIa-
TepaJIbHBIX KPECTIOBBIX BEH H BHYTPEHHUMH MO3BOHOYHBIMH
COCTUHECHUSAMH 4epe3 MepeHHe KPECTIOBbIE OTBEPCTHS;

- CBSI3M BOCXOASAIINX MOSCHUYHBIX BEH, a KPaHUAJIbHEE —
HeMapHO! ¥ MOTyHETIapHOH BEH C HApy>KHBIMHU U BHYTPEHHHU-
MU MO3BOHOYHBIMH CIIJIETEHUSIMH C IIOMOIIBIO TOTEPEUHBIX
BETBEI, KOTOpPBIE MPOXOAAT B MEKIO3BOHOYHBIX OTBEPCTHSIX;
13 YeThIPeX CIUIETeHHH MO3BOHOYHMKA HAMOONbIIee 3Hade-
HUE B KOJJIATEPAIbHOM KPOBOTOKE HMEET MepeiHee BHYTPEH-
Hee CTUICTeHNe TO3BOHOYHOTO KaHaj a Kak HanboJee MOIIHOE;
OCHOBHBIMHU SIBJIIOTCS J[Ba TapajlIeIbHO PACIOIO0KEHHBIX
cocyaa, KOTOpbIe MPOXOAAT B SMHUIYPATbHOM HMPOCTPAHCTBE
MO3BOHOYHOTO KaHaJa ¥ UMEIOT CeTMEHTAPHBIE U3THOBI B CO-
OTBETCTBUH Ka)JI0TO MO3BOHKA (pHC. 3 a,0).

- CBSI3U HEMapHOW M IOJyHENapHOHl BEH MEX1y BOCXOJs-
LIMMHU TOSICHUYHBIMU BEHaMHU U BepXHeH mosoi BeHou. Mc-
TOKAMU HEMapHOU BEHBI SIBJISETCS BOCXOAAIINE MOSICHUIHEIE
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u moapebepHbIe BeHbl. DyHKIIMOHATBHBIE BO3MOKHOCTH 3TO-
TO IMyTH MOTYT KoeOaThCsl B IMUPOKUX Mpeaenax. B cmydasx
KpaiiHell peayKIuu MEepBUYHONW BEHO3HOM CETH MOYKET Ha-
OII0aThCSl MPEPBHIBUCTOCTh CTBOJIOB BOCXOSIINX TOSICHUY-
HBIX BEH, OJHAKO OHM MOTYT U OTCYTCTBOBaTb. B mogo0HBIX
ClTydasx HeTlapHas BeHa H30IMPOBaHa OT IO/B3O0IIHOIN BEHBI
u ee cBsA3u ¢ HIIB npu Takom aHaTOMHUY€CKOM BapUaHTE 4acToO
OTCYTCTBYIOT. MICTOKOM IOJTyHEIapHO! BEHBI B 3TUX yCIIOBH-
AX Yalle sBIACTCS JieBas MOYEYHAs BEHA WM JaTepaTbHBIH
MPUTOK MOoApeOepHOl BeHbI. Yalie BCero pa3BUTHE CHCTEMbI
HEMapHON BEHbI JOCTATOYHO XOpOIlEe U €€ yINelbHbII BeC B
KOMIIEHCAllMM BEHO3HOI'0 KpOBOTOKa Ipu okkitozun HIIB
JOCTAaTOYHO 3HAYUTENbHBIN.

Takum obpazom, BepreOpomroMOaabHas BEHO3HAs CHCTE-
Ma 00BeIUHSET MPUTOKW HWKHEH M BEpXHEH MOIBIX BEH
MEXIy CO0OH, MMeeT MHCKIIOYHTEIbHO BaKHOE 3HAUCHHE
B KOMIIEHCAIlMU KOJUIATEPAIbHOTO KPOBOTOKA, OOECTedH-
Bas OTTOK BEHO3HOW KPOBHU OT HIDKHEH MOJIOBUHBI Tela MpHU
TpoMmOboTHyeckoil okkiro3un HIIB. Cucrema HemapHBIX BEH
1 TI03BOHOYHBIE BEHO3HBIE CIIJICTEHUS, yUUTHIBAsI UX MHOTO-
YHCIICHHBIE CBSI3H, IPEACTABIAIOT CO00H e TUHCTBEHHBII KOM-
TIEHCATOPHBIN MEXaHU3M, KOTOPBIH MIpaeT BEAYIIyI0 POIb B
obecreyeHNH OTTOKa BEHO3HOH KpoBHU mpu okkimrozun HIIB.
OTOT MyTh HAYMHAET (QYHKIIMOHUPOBATH CPa3y ke Mocie pas3-
BUTHSI OKKITIO3HH.

CucremMa TOHAAHBIX BEH — IMOCTOSHHO (DyHKIIMOHHPYIOMIUH
MEXaHHU3M, KOTOPBIH B ONPEAENEHHBIX CIydasx 00ecrednBaeT
BCHO3HBIN IMyTh OTTOKA KPOBH. McTOKaMU TOHAJHBIX BEH SIBIIS-
IOTCS TPO3JECBUAHBIC CIIETEHUs, KOTOPBIE CBS3aHBI CO CILIETe-
HUSIMH MOYEBOTO Iy3bIps. KpoMe Toro, roHagHbIe BEHBI aHa-
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CTOMO3UPYIOT C BEHAMH MOUYETOYHMKOB U COOTBETCTBYIOLIMX
OTZEJIOB TOJICTOTO KHUILIEYHMKA, HA CBOEM IIyTH MOTYT MMETb
AQHACTOMO3bI C CHUCTEMAaMHU HIJKHEH IOJIOW M BOPOTHOW BEH.
OyHKIMOHATIBHOE 3HAYEHNE TOHAIHBIX BEH B 00€CIIEUCHNH KOJI-
JaTepajJbHOr0 KPOBOTOKA Y JKSHIIMH 3HAYMTEIILHO OOJIbIIIE, YeM
y MYX4HMH. Y JKEHIIUH TOK KPOBH C TA30BbIX BEH IPOUCXOIUT
0 SIMYHUKOBBIM BEHAM 3a CYET UMEIOIIHXCS MOIIHBIX CBA3EH C
MaTOYHOH BEHO3HOH cHCTEMOM. Y My)KUUH BHYTPEHHHE CEMEH-
HbIC BEHbI CBA3aHBI C MOYEIY3bIPHOM CHCTEMOM NpH MOMOLIH
TOHKHX U JUIMHHBIX BEH CEMSIBBIHOCSILETO IPOTOKA.

CylIecTBYIOT NOBEPXHOCTHBIE IYTH BEHO3HOIO BO3Bpara,
KOTOPBIE COCAMHSIOT CHUCTEMYy OCIPEHHOM M Hapy)XXHOH IOJ-
B3JIOLITHOW BEH C BEPXHEH MOJI0W BEHOM, YTO B HEKOTOPOM COOT-
HOILICHUH 00ECIeunBaeT KOMIICHCAIMIO BEHO3HOTO OTTOKA IPH
okkmo3un HIIB. K Hum oTHOCAT:

— IOBEPXHOCTHBIE 3IUracTpajbHbIe, OKOJIOIMYIIOUHbIC, TOPA-
KOCIIMHAJIBbHYIO ¥ OOKOBYIO IPYHYIO BEHBI;

— HIDKHIOIO M BEPXHIOIO 3IIUracTpalibHble, BHYTPEHHIOK
I'PYIHYIO BEHBI;

— [IOBEPXHOCTHYIO BEHY, OKPYKAIOLIY0 O/IB3IOIIHYO KOCTb,
MEXpeOepHY10, BEPXHIOIO IOSICHUYHYIO U HEIIAPHYIO BEHBI;

— BHYTPEHHIOIO U Hapy’KHYIO I10JIOBbIE BEHbI, BEHBI IepeaHEH
OPIOIIHOW CTCHKH.

B obuem, ciemayer OTMETUTh, YTO (DYHKIMOHAIBHOE 3HAYe-
HHE [TOBEPXHOCTHBIX IyTeH BEHO3HOTO OTTOKA HEBEIMKO. DTH
IYTH aKTUBU3UPYIOTCS B HEOOJIBIIOM KOJIMYECTBE CIIyyaeB MpH
YCJIOBHH OJHOBPEMEHHOM OKKIIIO3UM OOIIel IMOAB3I0NIIHOM
BEHBI, KOIJIa K OITyX0JeBOMY BeHO3HOMY TpomOo3y HIIB mpu-
COCMHACTCS TEMOPPArnuecKuii mieodGeMopaabHbIi TPOMOO03.

YcnoBus BEHO3HOTO OTTOKA OT HIDKHEH IIOJIOBHHBI Teja 3a-
BUCST OT ypOBHs pacnpocTpanenus Tpomba no HIIB, Hamnuus
TPOMOOTHYECKOH 00CTPYKIIMH KOJUIaTepaseil U COMyTCTBYOLIe-
r0 reMOpparuyeckoro TpomOo3a MOJB3/IOUIHBIX M OSIPEHHBIX
BEH.

Ipu nokanuzaunu Tpomba B uHTEppeHanbHoM otaene HIIB u
B II0YEYHOI BEHE MOXKHO BBIICIHUTH CIICIYIOIINE BEHO3HBIE KOJI-
JIaTepali, o KOTOPbIM IPOUCXOAUT OTTOK KPOBU:

- BEHBI BepxHero nosmtoca modku. Ciesa 3ToT myTh GopMu-
pyeTcs C HaJlOYEYHHKOBBIX BEH, KOTOPbIE aHACTOMO3UPYIOT
¢ nuadparManibHbIMU BeHamu, BragarouMu B HITB. Cropasa
HAaJIIIOYEUHUKOBbIC BEHBI SIBIISIOTCA CaMOCTOSTEIbHBIMU ITyTs-
MU OTTOKA, NIOCKOJIbKY OHH BriajatoT HerocpeacrsenHo B HITB.
Kpome Toro, Hailo4e4HNKOBBIC BEHBI CBA3aHbl aHATOMUUYECKH C
II03BOHOYHBIMU U HEIIAPHBIMU BEHAMH;

- BEHbI OKOJIOITYTIOYHOM 1 3a0pIOIINHHOM KJIeTYaTKH CBSI3aHbI
¢ BEHaMH IPaBoii U JIeBOi IIOJIOBHH TOJCTOrO KMIIEYHUKA U, CO-
OTBETCTBEHHO, KPOBb ITOCTYINAET B HOPTAJIbHYIO CUCTEMY;

- CrpaBa OTTOK IMPOMCXOIHUT U3 BEH MPaBOH napaHeppaibHOM
KJIETYATKH B BEHbI IBCHAALATUIICPCTHON KUILIKH.

OpnHaxko, cliefyeT OTMETUTh YTO TPOMOOTHYecKas OOCTpyK-
115 JICBOM IOUEUHOH BEHbI IPUBOAUT K UCKIJIIOUEHHIO C KOJUIa-
TEPAIILHOM LIUPKYJISLMNA CUCTEMbI BOCXOISIICH MOSICHUYHON U
TOJTyHETIapHOH BEH.

IIpu pacnpoctpaneHun TpoMOa Ha cynpapeHajbHbIH OTIeN
HIIB, xonnarepanbHbiMu myTsiMu otToka s HIIB ciyxar ee
AQHACTOMO3BI C BEpXHEH I0JI0H BEHOI:

- BOCXOJSIIME IOSCHUYHBIC, HEMapHas U MOJyHelapHas
BCHBI;

- HIDKHHUE U BEpXHHE HaJUPECBHBIC BEHBI;

- MOBEPXHOCTHbIE HAIYPEBHBIC NPUTOKU BHYTPEHHEH BEHBI
IPYIHOM KeJe3bl;

- MOAYPEBHO-TPY/IHAST BEHA, COSAUHSIONAs OSAPSHHYIO U aK-
CHWJISIPHYIO BEHBI.
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IMpu nokanu3anuy BepXyIIKH TPOMOOTHYECKMX Macc Ha
ypoBHE cynpanuadparMaibHOr0 W HHTPAKapJHalIbHOTO OT-
nenos HIIB x cuMnTomMam nopakeHHs BHYTPEHHHMX OPraHOB
JOOABIISIIOTCSI TIPU3HAKK MTPABOXKEIY0UYKOBOH CepAeuHOil He-
JocraroyHocTd. KommeHcauus KoJjlaTepaJbHOIO BEHO3HOTO
KPOBOTOKA ITPOMCXOIMT 3a CYET MEXK/IYIIO3BOHKOBBIX, HEIIAPHOH
U TIOJIyHETIapHOM, HIDKHUX U BepXHHMX auadparMajibHbIX BEH,
MOPTO-KaBaJbHBIX AHACTOMO30B, OpaxuouedaabHbIX BETBEH
BEPXHEH 0JIOI BEHBI.

Takum o0pa3om, B (HOPMHUPOBAHUH KaBaJILHOIO BEHO3HOIO
KOJIJIEKTOpa MPUHUMAIOT y4acTHE CIECAYIOIIHE aHAaTOMUYECKUe
CTPYKTYpBHI (pHUc. 5):

1. «I[IpuHOCsIIMEe MarucTpanu»: OOLIMe MOAB3AOIIHbIC, 110~
SCHUYHbIC, TOHAIHbIE, I0YEUHbIE, HAATIOYEYHUKOBBIE, 1EUCHOU-
HbIE U IHadparMaibHble BEHbI;

2. Komnnarepanu («eCTeCTBEHHBIH LIYHT»): BOCXOAAIINE IIO-
SICHUYHBIE, HIDKHUE MeKXpeOepHble, HellapHas U MoJTyHernapHast
BEHBI, Ta30BblC (BEHO3HOE CIUIETCHHE CEMEHHOIO0 KaHATHKa,
nepeiHee KPEecTLOBOE BEHO3HOE CIUICTEHHE) U IOSACHUYHbIC
BEHO3HBIC CIICTCHMS, BETBU BHYTPEHHEH MOJB3IOIIHON BEHBI
(IMOIB3AOIIHO-TIOSICHUYHBIE, BEPXHUE U HIKHUE SITOANYHBIE, 3a-
[MparesibHble, BHYTPEHHUE I10JIOBBIE, ITy3bIPHbIC, MATOUHBIC U
CpeiHUE FeMOPPOUIATIbHbIC BEHBI);

3. «BeiHocHas maructpaib»: HIIB;

4. NudpapeHanbHbIi KaBaJIbHBIN KOUICKTOP, KOTOPBIH (op-
MHPYETCS B MECTE CIMSIHUSA OOIIMX MOAB3IOIIHBIX BEH U BIIajie-
HUU TOHAHBIX U MOsCHUYHBIX BeH B HIIB;

5. VuTeppeHanbHbli KaBalbHbIH KOJUIEKTOP — GopMUpyeTcs
B MECTE BIIAJICHUs [T0YEUHBIX U HaJIO4YeyHUKOBBIX BeH B HIIB;

6. CynpapeHabHbli KaBaJbHBII KOJUIEKTOP — (OPMHUPYETCSI B
MecTe BIaJeHHs IIeYCHOYHBIX U JuadparmansHbix Bed B HITB.
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Puc. 5. Cxema KoulamepajlbHOc0 6€HO3HO20 OmmoKa 6 Ka-
BAIbHOM KOJUleKmope

HecMoTpst Ha TO, YTO COBOKYNHAas MNPOIYCKHas CHOCO0-
HOCTb BCEX LIYHTOB HE BJIEYET K BHIPAKCHHOMY BCHO3HOMY
3aCTOI0 B MOKOE, B YCIOBUSAX (PU3MUYECKON HArpy3KH MOXKHO
CYAMTH JIUIIb O YACTUYHON KOMIIEHCALIMY BEHO3HOT'0 BO3BparTa
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K cepaiy ot uHdpaaunadparmanbHoit yvactu tena. [pu Tpom-
OOTHUYECKON OKKIIIO3UH JUCTaIbHOTO PYCila, YTO B OCHOBHOM
CBSI3aHO ¢ HamuyueMm (puedoTpoMb03a, 00BEMHBII KPOBOTOK
CTaHOBUTCSI HEJOCTATOYHBIM B I10OKOE, TaK KaK U3 KPOBOTOKA
MCKJIIOYAC€TCA YaCTh IIYHTOB: I1OJIOBbIE BEHBI U BEHBI IIEPEI-
Heil OpIOIIHOM CTEHKH — KOMIICHCATOPHBIE BO3MOXKHOCTH
CHMIXKAIOTCsI HAIIOJIOBUHY. HeCMOTpS[ Ha 3HAYUTCJIBHYIO Ba-
puadenbHOCTh aHATOMHUK BEHO3HBIX Kojutatepaneid HIIB, onu
HE MOTYT KOMIIEHCHPOBATh HapyIIEHUH BEHO3HOTO OTTOKA OT
HIDKHUX KOHEUHOCTEH BCIIEACTBHUE OKKIIFO3UHU HIOKHEH MOJIOM
u o0u1e MoxB3A0IIHON BEH.

BeiBoasbl. 1. HecMoTps Ha mHpoOKHEe aHATOMUYECKUE BO3-
MOYKHOCTH JUJIsi KOMIIGHCALMM BEHO3HOIO KPOBOTOKA IIPH
okkio3un HIIB omyxoneBoro u reMopparuueckoro resesa,
TOJIBKO XHPYPrHUECKOe JICYCHHE MOXET 00eCHeYUTb XOpo-
mril QYHKIHNOHAJIBHBIA pe3ysibTar JUisi BEHO3HOTO BO3Bpara
no HIIB x cepauy.

2. TpoMOOTHYECKasT OKKITIO3HS TMOYCYHON M HIDKHEH MO0
BEH CHOCOOCTBYET PETPOrpajHOMY PACIPOCTPAHEHHIO OITyXO-
JICBBIX BEHO3HBIX TPOMOOB C BOBJICUCHHEM B IPOLIECC COCYIOB,
00€eCreunBaloINX KOJUIATEPAIbHBIA IIyTh OTTOKA BEHO3HOM
KPOBH.

3. Jlns ycneurHoro BbInojiHeHus: TpomOdktomun HIIB He-
06X0)II/IMO AKTUBHO HCIIOJIb30BAaTh aBACKYJISIPHBLIC YYAaCTKU B
peTpOINeueHOYHOM U MH(PapEeHaIbHOM €€ CerMEeHTaxX, YUHThI-
Basl CYILECTBYIOIIYIO0 BapHaOeIbHOCTD JIOKAIU3ALUH 33HUX U
nepeauux nputoxkos HIIB.
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SUMMARY

ANATOMICAL AND CLINICAL EXAMINATION OF
THE INFERIOR VENA CAVA AND VENOUS RETURN
IN CONDITIONS OF TUMOR VENOUS THROMBOSIS

Boyko S.Sh., Rusin V., Boyko S., Rusin V., Popovich Ya.

State Higher Educational Establishment “Uzhhorod National
University”, Ukraine

The aim of the study was to conduct an anatomical and clini-
cal study of IVC and its tributaries, and to determine the path-
ways of collateral venous blood flow to improve the results of
surgical treatment of patients with kidney cancer complicated by
venous tumor thrombosis.

The anatomical examination of the IVC and its tributaries
included the results of autopsy of 27 corpses. The clinical
part of the study is based on the results of examination and
surgical treatment of 147 patients with renal cell carcinoma
complicated by venous tumor thrombosis. Tumor of the right
kidney was diagnosed in 96 (65.3%) patients, left - in 51
(34.7%) patients. Venous tumor thrombus was localized ex-
clusively in the renal vein (level 0) in 55 (37.4%) cases, while
in different IVC segments (levels I-IV) - in 92 (62.6%) cases.
At the same time, level I took place in 32 (21.8%), level II - in
30 (20.4%), III - in 22 (15.0%) and IV level - in 8 (5.4%) pa-
tients. The spread of a venous tumor thrombus into the main
hepatic veins was diagnosed in 1 (0.7%), in the left gonadal
vein - in 4 (7.8%), in the left adrenal vein - in 2 (3.9%), into
the contralateral renal vein - in 2 (1.4%) cases. Tumor throm-
bosis of the infrarenal IVC, combined with hemorrhagic
thrombosis occurred in 28 (19.0%) patients.

Avascular IVC parts were found in the retrohepatic segment
under the main hepatic veins with a median length of 13.1 mm
and in the infrarenal segment under the right renal vein with
a median length of 17.8 mm. 6 basic anatomical structures in-
volved in the formation of the caval venous collector were iden-
tified.

Despite the broad anatomical possibilities for compensating
venous blood flow during IVC occlusion of tumor and hem-
orrhagic genesis, only surgical treatment can provide a good
functional result for venous return through the IVC to the heart.
Thrombotic occlusion of the renal and inferior vena cava con-
tributes to the retrograde spread of venous tumor thrombi with
the involvement of the vessels in the process, providing a col-
lateral pathway for the outflow of venous blood. To successfully
perform thrombectomy from IVC, it is necessary to actively use
avascular parts in its retrohepatic and infrarenal segments, tak-
ing into account the existing variability in the localization of the
posterior and anterior IVC inflows.

Keywords: inferior vena cava, anatomy, tumor thrombosis,
venous return.

19



PE3IOME

AHATOMO-KJIUMHUYECKOE HUCCJIEJOBAHUE
HU)KHEM I10JIOM BEHBI U BEHO3HOI'O BO3BPA-
TA B YCIOBHUAX OIIYXOJEBOI'O BEHO3HOI'O
TPOMBO3A

Boiiko C.11.C., Pycun B.U., Boiiko C.A., Pycun B.B.,
IMonoBuy 51.M.

Tocyoapcmeennoe svicuiee yuedHoe 3asederue « Yaceopoockuil
HAYUOHATbHBIU YHUSEpCUmemy, Ykpaura

Lens nccaenoBanus — I YIydIIeHHUs PE3yIbTaTOB XHPYp-
THYIECKOTO JIEUEHHS OONBHBIX PAKOM MOYKH, OCIOKHEHHBIM
BEHO3HBIM OITyXONIEBBIM TPOMOO30M, MPOBECTH aHATOMO-KIIH-
HHYECKOE NCCIIE0BAHIE HIDKHEH ITOI0H BEHBI U €€ PUTOKOB U
OTIPEIENUTS ITyTH KOJIIaTePaIbHOTO BEHO3HOTO KPOBOTOKA.

B anaromuueckoe uccnenoBanue HikHEH onoii Bens! (HIIB)
U ee NMPUTOKOB BKIIIOUCHBI PE3YNbTaThl ayTONCHH 27 TPYIOB.
Knmandeckast 9acTh MCCIIEIOBaHUS OCHOBAHA Ha pe3ynbTarax
00cCIeIoBaHus. U XUPYPrUUecKoro yieueHus 147 GONBHBIX TO-
YEYHO-KJIETOYHBIM PAKOM, OCIIO)KHEHHBIM OITyXOJIEBBIM BEHO3-
HBIM TpoMO030M. OIyX0nb MPaBoif TMOYKH THATHOCTHPOBAHA Y
96 (65,3%), neBoit —y 51 (34,7%) marmenTa. OmyXoneBblii Be-
HO3HBIH TPOMO JTOKAIN30BaH HCKIIOYUTENIHHO B TIOYETHOH BEHE
(0 yposens) B 55 (37,4%), Torna kak B pa3HbIx cermeHTax HIIB
(I-IV ypoBHm) — B 92 (62,6%) cimydasx. | ypoBeHb oT™Meqancs
B 32 (21,8%), 11 yposens — B 30 (20,4%), III — B 22 (15,0%) u
IV yposens — B 8 (5,4%) ciydasx. PactpocTpanenue omyxoue-
BOTO BEHO3HOTO TPoMOa B TJIABHBIC TIEUCHOYHBIC BEHBI AUATHO-
ctuposano B 1 (0,7%), B neByto roHagHy10 BeHy — B 4 (7,8%),
B JICBYIO HA/IMOYETHUKOBYIO BeHy — B 2 (3,9%), B KOHTpanare-
panbHyI0 modednHyro BeHy — B 2 (1,4%) mabmiogenusx. Omyxo-
TIeBBIH TpoM003 HHppapeHansHoro oTnena HIIB, coueTanHslii ¢
reMopparndeckuM, ormedancs y 28 (19,0%) marmenTos.

ABackynsapuble ydactku HIIB BbIIBIEHBI B peTporneueHou-
HOM CETMEHTE T10/] TNIaBHBIMH TT€UCHOYHBIMH BEHAMH C MEAna-
HOU umHB! 13,1 MM 1 B HH(papeHaTbHOM CETMEHTE TIOJ Ipa-
BOIf TIOUEYHOH BEHOH ¢ MeanaHoi amuHbI 17,8 Mm. OnpeneneHo
6 0a30BBIX AHATOMHYECKUX CTPYKTYp, MIPUHUMAIOMNX yJacTHe
B ()OpPMHPOBAHUN KaBAJLHOTO BEHO3HOTO KOJIIEKTOPA.

Hecmortpst Ha mmpoK#e aHATOMUYECKHE BO3MOXKHOCTH JUISI KOM-
MeHCAIMK BEHO3HOTO KpoBOTOKa IpH okkito3uu HIIB omyxoneso-
IO ¥ TeMOpPPAarniecKoro TeHesa, TOIBKO XUPYPTHIecKoe JIeIeHHe
MOJKET 00€CTIEUNTh XOPOIIHii (PYHKIMOHAIBHBIA Pe3yIIBTAaT IS Be-
HO3HOTO Bo3Bpara 1o HIIB k cepmiry. TpomOoTHYECKas OKKITIO3US
MOYEYHON W HIDKHEW TIONOW BEH CIIOCOOCTBYET PETPOTPagTHOMY
PAacCTIPOCTPAHEHHIO OIyXOJIEBBIX BEHO3HBIX TPOMOOB C BOBIICUCHH-
€M B MPOIIECC COCYAOB, 00ECTICUMBAIOIINX KOJIATePaTbHEIH ITyTh
OTTOKA BEHO3HON KPOBH. /71 yCHEIIHOTO BBIMONHEHHS TPOMO-
skromuH ¢ HITB HeoOXomiMo aKTHBHO HCTIONB30BATh aBACKYJIIAP-
HBIE YYACTKH B PETPOIEICHOTHOM U MH(PPAPEHATEHOM €€ CeTMEH-
Tax, y4IUTBIBAsl CYIIECTBYIOIIYI0 BapHAOETHLHOCTD JIOKATM3AI[HI
3aHUX U iepeanux mnputoxos HIIB.
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NONSPECIFIC DYSPLASIA OF THE CONNECTIVE TISSUE —
A FACTOR IN VENOUS THROMBOEMBOLIC COMPLICATIONS OF HIP JOINTS’ ENDOPROSTHETICS

'Venher 1., 'Kostiv S., 2ZKolotylo O.,'Herasymiuk N., 2Nechytailo O.

'[. Horbachevskyi Ternopil National Medical University,; *Bukovinian State Medical University, Ukraine

Significant occurrence of diseases of the joints of the lower
extremities leads to the search for effective methods of treat-
ment. Among them endoprosthetics of the joints have leading
position. It allows to eliminate pain syndrome, to restore the
amplitude of movements and support ability of the lower limb
[1]. During endoprosthetics, a number of complications often
occurs, among which venous thromboembolic complications
(VTEC) remain relevant [2]. To prevent venous thromboembol-
ic complications, direct anticoagulants are used predominantly.
The factors that predispose a high risk of venous thromboem-
bolism in patients at endoprosthetics of the joints are taken into
account [3]. But there is no significant decrease of frequency of
development of VTEC [4].

The aim - Clinical manifestations and treatment of non-specif-
ic dysplasia of the connective tissue in patients with osteoarthro-
sis of the hip joint and the femoral neck fracture.

Materials and methods. 219 patients with a mean age of
64.7+3.8 years were operated. In 137 (62.1%) observations, to-
tal cement hip replacement for osteoarthritis was performed. 82
(37.4%) patients received total and unipolar cement hip replace-
ment for cervical femoral neck fractures. Operative intervention
was carried out under subdural anesthesia with the use of bupi-
vacaine.

Clinical manifestations of non-specific connective tissue dys-
plasia (NCTD) were detected in 83 (37.9%) patients. This was
confirmed by laboratory determinations of the level of general,
bound and free oxyproline. The method of P.N. Sharaev for a
calibrated curve was used.

In all observations mechanical prophylaxis of VTEC by elas-
tic compression of the lower extremities was used. Pharma-
cological prevention of VTEC was performed using LMWH
(LMWH) (enoxaparin).

In the postoperative period, the thrombotic process in the ve-
nous system of inferior vena cava (IVC) was diagnosed in 23
(10.5%) observations. Operative intervention on the hip joint in
patients with NCTD in 11 (13.3%) cases was complicated by the
development of venous thrombosis. In patients without NCTD,
postoperative thrombosis in the venous system of IVC was di-
agnosed in 12 (8.8%) observations. In 21 patients, postoperative
thrombosis was detected in the deep venous system of IVC and
only in two observations in the superficial venous system.

Monitoring of the thrombotic process in the venous system of
the inferior vena cava was performed by duplex ultrasound scans
of the vessels of the lower extremities by Sonoscape S8exp with
a frequency of 5-12 MHz and 2.5-4 MHz from the first day of
the postoperative period. In the first day of the postoperative pe-
riod, in two patients we diagnosed the thrombotic processes in
the deep veins of the IVC system, on day 2 - in 5 observations,
on the 3rd day - in one patient, on 6, 7 and 8 days —in 3, 5 and 2
cases, respectively, and on 11 and 12 days - in one and two pa-
tients, respectively. In the superficial venous system of the lower
limb, the thrombotic process was detected in two observations at
6 and 10 days of the postoperative period.

8 (34.9%) cases of the venous thrombotic processes were di-
agnosed in the first three days of the early postoperative period
in patients with NCTD.
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To choose the treatment tactics for venous thrombosis of the
IVC system, the determination of thrombogenicity of throm-
botic masses was performed. The elastographic properties of the
venous thrombus were studied by the ultrasonic system Siemens
Acuson S2000 (Germany). At the shear wave expansion speed
of 2.5 - 2.6 m/s — there is a high risk of embologenity of the
thromb, at the shear wave expansion speed of 2.7 - 2.9 m/s —
there is a moderate risk of embologenity of the thromb, at the
shear wave expansion speed of 3.0 m/s and more there is no

threat of embolism.
thromb elasto 12:31 PM 8/4/2016

MIi: 1.7

Vs=3.13 m/s
Depth=1.7 cm

Fig. 1. Thromboelastography of thrombosis of the right pop-
liteal vein

9:03 AM 8/2/2016

Vs 4 m/s
Depth=2.9 cm

Fig. 2. Thrombooelastography of the thrombosis of the right
common femoral vein

In two observations on the second day of the postoperative pe-
riod using the ultrasonic system Siemens Acuson S2000 (Germany)
we established the propagation of the shear wave at 2.5 - 2.6 m/s in
the thrombotic mass of the vein, which is a significant threat to the
development of pulmonary embolism. This was an indication for
the urgent surgical intervention to eliminate the threat of TPA. In all
other cases anticoagulant therapy was performed.
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The determination of indexes of the coagulation and fibri-
nolytic system was performed: fibrinogen was determined by
gravimetric method according to R.A. Rutberg; activity of the
fibrin stabilizing factor (F XIII) — by means of the “set for de-
termination of FBA-XIII” of the scientific-production firm
“SIMKO Ltd” (Lviv); thromboplastic activity of blood - by B.
A. Kudryashov and P. D. Ulytina method; Plasma recalciration
time - by Bergerhof and Rock method; plasmin, plasminogen,
total fibrinolytic activity (TFA) - by V.A. Monastyrska et al.
method (1988); time of lysis of euglobin clots - using the “Set
for the determination of fibrinolytic blood plasma activity” of
the scientific and production firm SIMKO Ltd (Lviv). D-dimer
was determined by immunoanalitic method using a coagulom-
eter. The determination of soluble fibrin-monomer complexes
was performed using the Tablet method.

The state of the endothelial system was evaluated by determining
the level of endothelial dysfunction markers: the concentration of P-
selectin, E-selectin, tissue plasminogen activator (t-PA), type 1 vas-
cular endothelium adhesion molecule (sVCA M-1) was determined
using the “Bender MedSystems” (Austria) for immune-enzyme
analysis. Endothelin-1 concentration was determined using the
Biomedica (Canada) kits for immune-enzyme analysis. The reac-
tion was evaluated on a SUNRISE microplate semimetric photom-
eter (“Tecan Austria”) using the Hydroflex washing station (“Tecan
Austria”). To determine CEC (CEC) we used J.Hiadovec and
N.N.Pertishchev et al. method (2001). The level of nitrogen oxide
(NO) metabolites, vascular endothelial growth factor (VEGF) was
determined by the immune enzyme method using the KHGO111-
VTGF analyzer and the Griess reagent.

Due to the surgical trauma and the fact that changes in he-
mocoagulation begin to occur during the operation [8], indices
were determined in the preoperative period, 6 and 12 h after
surgery, and in patients with NCTD also at the traumatic stage
of the intervention. There was no control group in the study. The
results of laboratory testing of patients were compared with the
standard normal values for each index.
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Statistical processing of digital data was performed by Excel
and STATISTICA software and using parametric and non-para-
metric methods of estimating the obtained data. The values of
the arithmetic mean of the sample (M), its variance and the error
of the mean (m) were calculated for all indices. The significance
of the difference of values between the independent quantitative
values was determined at normal distribution by the Student’s
t-test, in other cases - by the Mann-Whitney U-test (differences
at p<0.05 were considered significant).

Results and discussion. The study included 136 patients
(group I) with hip joint osteoarthrosis and femoral neck fracture
and 83 patients (group II) with osteoarthrosis of the hip joint and
femoral neck fracture and associated NCTD.

The state of the endothelial system reflects the pathology of
the organism. In patients with osteoarthrosis of the hip joint and
femoral neck fracture we noted elevated level of all endothe-
lial system markers. At the same time, the level of indicators of
endothelium status was more expressed in patients (group II)
with pathology of hip joint in the presence of NCDT (Table 1).
Thus, at the preoperative stage of treatment, the blood level of
CEC was 1.8 times higher (P<0.001), endothelin-1 level was 2.2
times increased (P<0.001), P-selectin and E-selectin levels arose
1.5 (P<0.001) and 1.2 (P<0.05) times comparing to indicators
of healthy persons, respectively. There was 1.8 times (P<0.001)
increase of blood NO levels and a slight 1.2 times (P<0.05) in-
crease of the VEGF blood contents.

Operative intervention in patients of group II contributes to
the formation of severe endothelial dysfunction. This is espe-
cially noticeable at twelfth hour of the postoperative period. The
latter occurs due to a 1.5 times increase (P<0.05) of the contents
of CEC in blood and a 1.5 times increase (P<0.05) in endothe-
lin-1, a 1.2 times (P<0.05) and 1.5 times decrease (P<0.05) of
P-selective and E-selectin levels, respectively, in comparison
with the preoperative period. There was also a slight increase of
NO contents in blood and 1.3 times (P<0.05) increase of VEGF
contents in blood.

Table 1. Characteristics of the endothelial system in patients with pathology of the hip joint

CEC, sVCAMI, P-selectin, E-selectin, t-PA, En,d othe- No, VEGF,
Index of cells ne/ml ne/ml no/ml ng/ml lin-1, umol/l K/ml
x10%/1 g g g fmol/ml P
Standard values fl'o(;‘g 2294343531 | 154.82419.54 | 40.79+10.13 | 3.68+0.73 | 4.1240.35 | 21.39+4.71 | 51.43+5.59
Pre- 5.56
. 257.83£26.61 | 175.10£23.35 | 49.6548.17% | 3.10£0.30 | 5.53£0.37 | 34.16+5.54 | 57.055.35
operative +1.23%
— | Post- 787 | 357.68+29.85
S | operative, | ) tous O 173.21£17.94 | 42274832 | 2.53£0.38 | 7.51£0.41 | 34.29+5.65 | 59.12+5.76
2 | 6hrs. '
5
Post- 8.13 363.61431.27 35.69+6.14 6.77+0.45
operative, | o5, R 179.18+18.69 R 225:047 | ' 37.13%5.13 | 58.75+8.54
12 hrs '
Preopera- 735 293.57428.62 | 235.16£25.72 2.58+0.35 | 9.11£0.45 | 39.21+5.43
) s . " 48.43+6.46 . N . 60.1146.85
= | Post- 9.15 30.6747.16 12.58£0.56
o | operative, | .5, | 397.14434.18 | 199.16+71.59 o 245:028 | 770070 | 43.6245.17 | 62.27+6.61
2 | 6hrs. ;
5
Postop- 10.81 415.17445.23 | 194.58+67.27 | 32.74%6.36 13.41+0.54
eragve, 361k T RS T 2312025 | 7077 | 45.87£5.39 | 68.21+6.97
12 hrs. ’

note: * - a significant difference between the indicators of norm and indicators before the operation of patients of [ and Il groups;
** _ a significant difference between the indicators of patients of goups I and 11
before the operation and the indicators 6 hrs and 12 hrs after the surgery
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Table 2. The state of hemostasis in patients with pathology of the hip joint

Frapenie | et [ som

Fibrinogen, g/1 4.16+0.18 5.07+0.35* 3.52+0.34
Soluble complexes of fibrin monomers (SCFM), units.extr.. 0.48+0.06 0.57+0.11* 0.42+0.04
Fibrinopeptide A, ng/ml 2.04+0.28 2.61+0.23* 1.82+0.24
Fibrin degradation product, mcg/ml 5.26+2.14 6.92+2.09* 4.71+1.58
Fibrinolytic blood activity, % 50.63+0.54 54.49+0.53 50.63+0.46
Antithrombin 1T, % 93.83+7.56 89.77+8.09 96.72+6.22
Plasma recalcification time, ¢ 104.42+9.68 91.67+10.31 110.15+8.57

note: * - a significant difference between the norm and levels in patients in groups I and I1

Table 3. The intraoperative state of hemostasis in patients with hip arthritis and NCTD
Index Preoperative Traumatic stage 3hr. p/o 6hr. p/o 12 hr. p/o
Fibringen, g/ 5.07+0.35 5.59+0.46 5.82+0.49 6.54+0.48% 6.43+0.47*
SCFM, units.extr. 0.57+0.11 0.81+0.11* 1.2340.19%* 1.24+0.18** 0.97+£0.21**
FPA, ng/ml 2.61+0.23 4.51+0.36* 7.05+0.35% 6.94+0.43* 6.39+0.48%*
FDP, mcg/ml 6.92+2.09 13.47+3.56* 18.25+4.41% 19.12+4.38%* 14.89+4.78%*
FBA, % 54.49+3.53 43.75+4.13 42.194+4.16* 43.41+4.23* 45.724+4.27*
AT 11, % 89. 77+6.09 84.12+6.55 81.24+5.49 84.54+5.75 85.56+5.68
PRT, sec 91.67+7.31 80.57+7.33 82.65+7.72 84.59+7.37 89.28+8.19

* p<0.05 in comparison with preoperative values; ** p<0.001 in comparison with preoperative values

At the stage of preoperative preparation of patients, activa-
tion of the hemostasis system was observed (Table 2). This is
more expressed among patients of the second group. Indicators
that characterize the condition of the coagulation system of pa-
tients with NCTD were 1.2 times higher than those of the pa-
tients without NCTD. In patients with NCTD in the preoperative
period, the content of fibrinogen was 5.07+0.35 g/, (indices in
healthy patients were 3.52 + 0.34 g/l (p<0.05). At the same time,
increase of the contents of SCFM in blood was determined to
0.57£0.11 units.extr. (P<0.05). Monomers that appear as a re-
sult of the separation of fibrinopeptides A and B from fibrinogen
under the influence of thrombin, form macromolecular degrada-
tion products of fibrin with it. Trombinemia was comfirmed by
the increase up to 2.61+0.23 ng/l (p<0.05) of FPA content. At
the same time, elevated to 6.92+2.09 pg/l (norm 4.71£1.58 pg/
ml) content of the FDP was detected. It took place on the back-
ground of minimal changes of the FBA and in the absence of any
changes of level of AT III and PRT.

Significant changes of coagulation system occur during the
intraoperative period of surgical treatment of the patient. At
the traumatic stage of surgical intervention the formation of a
hypercoagulative condition of blood occurs. During this pe-
riod, the fibrinogen level in the blood exceeded the preopera-
tive level by only 10.2%, then the blood contents of SCFM
wasl.4 times (p<0.05) increased, the contents of FPA was 1.7
times (P<0.001) increased, the contents of FDP was 1.9 times
increased (P<0.001). It took place on the background of re-
duced fibrinolytic activity of blood, reduced contents of AT III
in blood, decrease of PRT (Table 3).

The maximum level of hypercoagulation was reached at 6 hrs
of early postoperative period. At this time, the blood fibrinogen
level 1.3 times (p<0.05) exceeded the preoperative rate, and the
contents of SCFM in blood was 2.1 (P<0.001) times increased,
the content of FPA and FDP — 2.7 and 2.8 (P<0.001) times, re-
spectively. It happened at the 1.3 times decrease (p<0.05) of fi-
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brinolytic activity of blood, the decrease of the contents of AT
111, and a slight decrease of PRT.

Operative intervention significantly influenced the aggregation
state of patients’ blood. So at the traumatic stage of surgical inter-
vention and up to 6 hrs of early postoperative period, the platelet
aggregation rate significantly increased with a slight decrease in
platelet aggregation time. In the same period, there was a decrease
in the activity of the fibrinolytic blood system. The indicated level
of anticoagulant system with a tendency to exacerbation was main-
tained until 3 hrs of early postoperative period. From 6th hour of
carly postoperative period, a gradual increase in the activity of the
fibrinolytic blood system was observed.

The results of the study of hemostasis in patients with NCTD
at the intraoperative stage of surgical intervention at the increase
of hypercoagulative properties of blood, strengthening its ag-
gregation ability with a depressed state of the fibrinolytic blood
system indicate the development of conditions for the formation
of thrombotic process in the venous system. It can be promoted
by a high level of endothelial dysfunction, which increases in
the conditions of surgical intervention.

A number of complications often occurs at endoproathetics.
VTEC among them remain relevant [1]. Patients with surgical
interventions on the large joints of the lower extremities require
anticoagulant prophylaxis [2]. Both the classical factors of the
Virhoff triad, and the specific factors, which are specific for the
endoprosthetics of the hip joint [3], as well as individual factors
of the patient’s risk and pathology of large joints are taken into
account [4]. However, in the use of thromboprophylaxis, the in-
cidence of thrombosis of deep veins after the hip replacement is
0.8 to 9.0%, pulmonary embolism - from 1.4 to 6.0% [5]. The
latter gives the right to suppose that during the thromboprophy-
laxis Factors with different etiopathogenetic origin are not taken
into account, but there is a direct or indirect activation of proco-
agulant FBAs in their presence. Thus, much attention should be
paid to nonspecific dysplasia of the connective tissue [6].
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Patients with hip osteoarthrosis, femoral neck fracture with
NCTD are characterized by an elevated degree of endothelial
dysfunction, a greater activity of the haemocoagulation system
compared to patients without NCTD. Thus, in the preoperative
stage, the blood level of markers of endothelial dysfunction in
patients with NCTD is 1.5-2.2 times (P<0.001) higher compar-
ing with patients without NCTD. This causes 1.2 times higher
activity of the hemocoagulation system of blood of patients.

Patients with pathology of the hip joint with NCTD develop
an elevated degree of endothelial dysfunction at the intraopera-
tive stage which leads to hypercoagulation. These changes of
the endothelial system and the hematocoagulation system create
conditions for VTEC.

Endoprosthetics of the hip joint belongs to a high-risk group
of VTEC and requires anticoagulation prophylaxis. A number
of modern recommendations offer pharmacological prophylax-
is for the prevention of VTEC at the endoprosthetics of large
joints. The use of low molecular heparins, synthetic inhibitors
of Xa and Ila factors of blood coagulation or antagonists of vi-
tamin K is recommended for this aim [7]. However, the rate of
development of VTEC in the postoperative period remains at the
previous level.

In order to reduce the postoperative DVT, attention should be
paid to intraoperative changes in the haemocoagulation state of
operated patients. [8] There are reports [9] about the diagnosis
of the thrombotic process in the IVC system after the end of the
surgical intervention.

During the surgical intervention for the pathology of the hip
joint from the second half of the traumatic phase and in the first
2-3 hours of the early postoperative period, an increase of the
level of hypercoagulation due to fibrin-monomeric complexes is
observed. It is the unfractionated heparin that has a predominant
influence on the Ila factor (thrombin - fibrinogen) of the hemo-
coagulation cascade. And thromboprophylaxis should be started
straight after the end of the surgical intervention with the pre-
scription of non-fractional heparin and should be continued until
the first injection of LMWH, which has a predominant influence
on the Xa factor of the blood coagulation system [10].

The use of oral form of unfractionated heparin is promising
[11]. This has become possible due to the combination of un-
fractionated heparin and the molecule N [8 (2-hydroxybenzene)
amine] carrier — sodium caprylate. The third phase of coagula-
tion cascade study showed that oral heparin reduces the inci-
dence of postoperative thrombotic formation.

Conclusions. 1. Patients with osteoarthrosis of the hip joint
and femoral neck fracture and non-specific dysplasia of the con-
nective tissue are characterized by expressed levels of endothe-
lial dysfunction and increased activity of the hematocoagulation
system.

2. In the postoperative period after endoprosthetics of hip
joints in patients with osteoarthrosis of the hip joint and femoral
neck fracture and non-specific dysplasia of the connective tis-
sue, VTEC were diagnosed in 13.3% of observations, in patients
with osteoarthrosis of the hip joint and femoral neck fracture
in the absence of nonspecific dysplasia of the connective tissue
VTEC were detected in 8.8% of cases.

3. The thromboprophylaxis of VTEC in patients with endo-
prosthetics of hip joints should be started right after the onset
of surgical intervention with the prescription of non-fractional
heparin, which has predominant effect on the Ila FBA of the
hemocoagulation cascade and should be continued until the first
injection of LMWH, which has a dominant influence on Ila-
factor of haemocoagulation system.
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SUMMARY

NONSPECIFIC DYSPLASIA OF THE CONNECTIVE
TISSUE — A FACTOR IN VENOUS THROMBOEMBOLIC
COMPLICATIONS OF HIP JOINTS’ ENDOPROSTHET-
ICS

'Venher 1., 'Kostiv S., 2Kolotylo O., 'Herasymiuk N.,
ZNechytailo O.

'I. Horbachevskyi Ternopil National Medical University, *Buko-
vinian State Medical University, Ukraine

Important part of orthopedic surgery is endoprosthetics of hip
joints, which eliminates pain syndrome, restores the amplitude
of movements and the support ability of the lower limb. But
there is a number of complications; venous thromboembolism
among them occupies a leading place.

219 patients with a mean age of 64.7+3.8 years were operated.
In 137 (62.1%) observations, total cement hip replacement was
performed for osteoarthritis. 82 (37.4%) patients received total
and unipolar cement hip replacement for cervical femoral neck
fractures.
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Clinical manifestations of non-specific connective tissue
dysplasia were detected in 83 (37.9%) patients, which were
confirmed by the laboratory determination of the level of general,
bound and free oxyproline. In the postoperative period, the throm-
botic process in the venous system of the inferior vena cava was
diagnosed in 23 (10.5%) observations. Operative intervention on
the hip joint in patients with nonspecific dysplasia of connective
tissue in 11 (13.3%) cases was complicated by the development of
venous thrombosis. In patients without non-specific connective tis-
sue dysplasia, postoperative thrombosis in the system of the inferior
vena cava was diagnosed in 12 (8.8%) observations.

Patients with osteoarthrosis of the hip joint and the femoral
neck fracture accompanied by the non-specific dysplasia of the
connective tissue are characterized by expressed levels of endo-
thelial dysfunction and increased activity of the blood-coagula-
tion system.

Keywords: thromboembolism, endoprosthetics, dysplasia.

PE3IOME

HECIHHEHUD®UYECKASA JUCIIJVIABUA COEJUHU-
TEJBHOM TKAHHU - ®PAKTOP BEHO3HBIX TPOMBO-
SMBOJMYECKHAX OCJOKHEHHUM MPU SHIOIPO-
TE3UPOBAHHUU TASOBEJIPEHHBIX CYCTABOB

'Benrep U.K., 'Kocrus C.51., ZKosroruiao O.B.,
Tepacumiok H.W., Heunraiisno E.1O.

Teprnononvckuii  20¢y0apcmeenmbitl. MEOUYUHCKULL  YHUBEDCU-
mem um. UA. Topbauesckozo, >Bykoeunckuil 20cyoapcmeen-
HbLLL MEOUYUHCKUL YHUBepcumem, Yxkpauna

3HauuMOll NpOoOIEeMON OPTONEIUUYECKON XUPYPruM sBISET-
Csl JHJIONPOTE3UPOBAHUE Ta300EAPESHHBIX CYCTaBOB, KOTOPOE
ycTpaHseT O0JeBOM CHHAPOM, BOCCTAHABIMBACT aMILIUTYLY
JBI)KCHUH M OIOPHYIO CIIOCOOHOCTb HIDKHEH KoHeuHOoCcTH. OT-
Me4aeTcsl ps OCJIOKHEHUM, Cpein KOTOPBIX BEHO3HAsk TPOMOO-
3MO0JIMs 3aHUMAET JIUAUPYIOILEe MECTO.

Lenp nccnenoBanus — onpeaecHUE KIMHUYECKUX TPOsBIIC-
HUI ¥ JICUCHHUE HECTICU(PHUCCKOM TUCTIIIA3HH COCTUHUTEIBHOM
TKaH{ y MAlMEHTOB C OCTE0apTPO30M Ta300eIPEHHOr0 CyCTaBa
U [IepEeIoMOM IIeiKu Oenpa.

[Ipoonepupoano 219 naiueHToB, cpeHuid Bo3pacT 64+3,8 .
B 137 (62,1%) ciny4asx npu ocTeoapTpo3€e BHIIOJIHEHA [OIHAS
3ameHa 6ezpa, 82 (37,4%) nauueHTam - 1ojHas U yHUIIOJIpHAs
3aMeHa Oezipa Mpu mepeaoMax melkn OeIpeHHON KOCTH.

Krnandeckne mposiBICHUST HECTICIM(PUICCKON UCITIIA3HU CO-
eIIMHUTEIbHOM TKaHU BbIABIECHB Y 83 (37,9%) maiueHToB, 4To
HOJTBEP)K/ICHO J1a00PATOPHBIM OINpEEICHHEM YPOBHs OOLIEro,
CBSI3aHHOTO 1 CBOOOIHOIO OKCHUITPOJIMHA. B mocie-ornepaoHHOM
nepuoe TPOMOOTHYCCKHUIT MPOIECC B BEHO3HOM CHCTEME HIKHEH
1oJI0i BeHsl auarHoctuposad y 23 (10,5%) mammentos. Onepa-
THUBHOE BMEIIIATeIbCTBO HA Ta300€PEHHOM CyCTaBe Yy MallMeHTOB
¢ HecremprIecKor JUCIUIa3uel COCAMHUTEILHOW TKaHu B 11
(13,3%) citydasix OCI0KHIIOCH Pa3BUTHEM BEHO3ZHOTO TPOMOO3a.
V narpieHToB 6e3 Hecnen(UUeCKOi TUCILIa3UK COCANHUTEILHON
TKaHU TOCJICONCPAHOHHBII TPOMOO3 B CHCTEME HIDKHEH IMOJION
BEHBI uarHoctuposat B 12 (8,8%) ciyyasx.
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OcteoapTpo3 Ta300eApEeHHOro CycTaBa M IEPEIoM MLICHKH
Oe/pa, COMPOBOXKIAFOIINECS HECTCHU(PUUCCKON TUCIITa3uei
COCIMHUTEIBHON TKaHH, XapaKTEPU3YIOTCS BBIPAKCHHBIMU
YPOBHSIMH JHIOTEIHANbHON TUCHYHKIIMU ¥ MOBBIIICHHOW aK-
TUBHOCTBIO CUCTEMbI CBEPTBIBAHUA KPOBU.
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STUDY OF INTRAOPERATIVE INDOCYANINE GREEN ANGIOGRAPHY EFFECTIVENESS FOR
IDENTIFICATION OF PARATHYROID GLANDS DURING TOTAL THYROIDECTOMY

"Parfentiev R., 'Grubnik V., 'Grubnik V., 'Bugridze Z., *Giuashvili S., ’Beselia L.

!Odessa National Medical University, Ukraine, *Ivane Javakhishvili Thilisi State University, Georgia

The most common complications during thyroidectomy are
hypocalcemia and recurrent nerve palsy. According to recent
studies, postoperative hypocalcemia rates around 15% to
30% for transient hypocalcemia, and 1% to 7% for defini-
tive [1,2]. Hypocalcemia develops due to accidental damage
to the parathyroid glands (PG) or their devascularization [2].
Such factors like small size and variable location of the PG
significantly complicate their visualization and can lead to
their injury, even with careful dissection by an experienced
surgeon [2-4]. Although most authors believe that one intact
gland is sufficient to maintain normal levels of serum calcium
and hormones in the blood, preserving as many parathyroid
glands as possible minimizes the incidence of postoperative
hypoparathyroidism [1-3] Autotransplantation of devascular-
ized parathyroid glands is a good method of restoring their
function. But a visual assessment of their blood supply is sub-
jective and may differ from the present situation.

Recently, one of the most popular methods for the detection
PG and assess their vascularization has become near-infrared
(NIR) fluorescence imaging with indocyanine green (ICG) angi-
ography [3-9]. The PG are more vascularized than the surround-
ing tissues and, due to this, they exhibit strong fluorescence on
indocyanine green angiography [3].

This study was conducted to determine whether intraoperative
ICG angiography with NIR fluorescent imaging should be used
routinely in total thyroidectomy.

Aim was study NIR fluorescent imaging with intraoperative
parathyroid gland ICG angiography to help identify and pre-
serve parathyroid glands during total thyroidectomy in order to
avoid postoperative hypocalcemia.

Material and methods. For period from 1 April 2017 to 10
September 2019, 58 patients were underwent total thyroidec-
tomy in Odessa regional hospital.

By randomization all patients were divided into two groups:
in the first group (control group), 28 patients underwent stan-
dard total thyroidectomy, in the second group (ICG group) 30
patients underwent NIR-assisted total thyroidectomy with ICG
angiography.

The indications for surgery were following: 1) thyroid cancer;
2) multinodular goiter 3) Graves disease.

Parathyroid autofluorescence was detected using a near
infrared/indocyanine green endoscopic system (Karl Storz,
Tuttlingen, Germany). The system comprises a high-end full
high-definition camera system (H3-Z 3-Chip Full HD cam-
era, Karl Storz;) connected to a 10-mm 0-degree indocyanine
green laparoscope (Hopkins™ II, Karl Storz).

ICG angiography were applied during the surgical proce-
dure for all participants of the first group. General anesthesia
with endotracheal intubation was administered to all patients.
A 4 to 5 cm length Kocher transverse collar incision, was made
1 cm below the cricoid cartilage. The strap muscles were divid-
ed in the midline along the entire length until the thyroid gland
was exposed. The sternohyoid muscles were separated from the
underlying sternothyroid muscle by dissection until the internal
jugular vein and nerves are identified.
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The inferior thyroid vessels were dissected and divided as
close to the surface of the thyroid gland as possible to minimize
devascularization of the parathyroids or injury to the recurrent
laryngeal nerves.

ICG preparation was injected intravenously by the anesthe-
siologist with a standard dose of 15 mg. The parathyroid glands
took up the dye within 2 minutes and remained fluorescent up to
15 minutes. After injection ICG, the video was recording by the
assistant of surgeon in real time.

In the ICG angiography, the parathyroid fluorescence in-
tensity (FI) depends on the amount of ICG took up by the
parathyroid. The mechanism for the parathyroid to take up
the dye should be related to the abundant blood supply of
endocrine organs. Thereby, FI of the parathyroid reflects
vascularization of the parathyroid. In ICG angiography ap-
plications, the different grades of grey can be applied as the
standard of different levels of the parathyroid function. The
parathyroid glands were scored from score 0 to score 2 ac-
cording to the FI after ICG angiography. Score 0, score 1
and score 2 represents weak FI, moderate FI and strong FI
respectively. For the parathyroid glands which were visually
evaluated as well vascularized, but were valued as devascu-
larized in ICG angiography, the surgeons will conduct the
parathyroid autotransplantation.

Serum calcium and parathyroid hormone (PTH) levels were
compared between the two groups of patients in 1, 3 -10 days
after surgery and then 1, 3, 6 months later.

Results and discussion. Patient demographics were similar
between both groups. No differences existed in comorbidities,
including cardiac, pulmonary, vascular, or renal disease (Table
1). In the first group, on based of a visual assessment of the PG,
autotransplantation the PG were conduct in only 4 cases (in 3
cases - one gland, in one case - 2 glands). In the second group,
autotransplantation was performed in 11 patients (in 8 cases -
one gland, in 2 cases - two, in one case - 3).

Hypocalcaemia (calcium level below 200 mmol/l) was
observed in either group. The transient postoperative hy-
pocalcemia was observed in 5 patients of the control group
(17,86 %) and in the 2 patients of ICG group (6,67 %) on
5-10 postoperative days. There was no statistical difference in
calcium or PTH levels between the groups on POD 30 (Table
2). But in the first group 1 patient at 3 months after surgery
had hypoparathyroidism. Two patients in the control group
experienced typical symptoms of hypocalcaemia but had
PTH levels in the normal range on POD 30, without calcium
supplementation. One had a calcium level of 2-:05 mmol/l,
PTH level of 3-7 pmol/l and mild finger paraesthesia, which
rapidly improved after oral calcium supplementation (dose
1 g). The other patient also experienced finger paraesthesia,
with calcium and PTH values of 2:29 mmol/l and 5-2 pmol/l
respectively. The symptoms improved a few minutes after
oral calcium supplementation (1 g). For patients in the con-
trol group, standard oral supplementation kept calcium levels
within normal limits; higher doses or additional active vita-
min D were never needed.
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Table 1. Demographic and Clinical Features of Patients

Demographic and Clinical Features of Patients
Control group (n=28) ICG group (n=30)
Age (years)a 43.24 (12.15) 44.38 (11.22)
Gender ratio (M:F) 10:18 12:16
ASA score 1.88 (0.33) 1.87 (0.42)
Indication for surgery
Multinodular goiter 23 19
Thyroid cancer 7 4
Graves disease 2 3
Duration of hospital stay (days)a 2.93 (1.47) 2.71 (1.32)

ASA = American Society of Anesthesiologists; F = female; M = male. Numerical values in parentheses are percentages or specifi-

cally indicated. aValues are mean (SD)

Table 2. Postoperative results

Cor(lrlrilzg;)oup I(zfzg;?;)lp Difference b P valued
Calcium (mmol/L)a
POD 1 2.218(0.011) 2.22(0.013) —0.0032 (—0.0132, 0.0071) 562
POD 30 2214 (0.026) ¢ 2.332(0.024) —0.0046 (—0.0175, 0.0082) 463
PTH (pmol/L)a
POD 1 3.224 (1.281) 3.198 (1.267) —0.01613 (—0.03972, 0.01213) 529
POD 30 4.331(1.291)c 4317 (1.282) —0.01714 (—0.04975, 0.01547) 246

POD = postoperative day. aValues are mean (SD). bValues in parentheses are 95% confidence intervals.
cCalcium and parathyroid hormone (PTH) levels were significantly higher on POD 30 than POD 1 in the ICG and control groups
(mean difference in calcium 0.0967 [95% CI 0.0924 to 0.1008] mmol/L, P<.001; mean difference in PTH 1.088 [0.984 to 1.192]

pmol/L, P<.001). dPaired t test.

Thyroid and parathyroid surgery has become very safe during
the last century [1-3]. However, hypoparathyroidism remains a
current concern, with significant, 1-30% rates of post-thyroid-
ectomy hypoparathyroidism [1,2]. There is currently no gold
standard on how to detect and preserve parathyroid glands and
their vascularization during thyroidectomy [5,6]. Both the blood
supply and the localization of parathyroid glands are crucial fac-
tors for the preservation during surgery but anatomical variabil-
ity in this area is high demanding great experience and flexibility
in the surgeon. Some parathyroids receive their blood supply
directly from the thyroid gland (8,2 %), which makes it very
difficult to preserve [2].

New optical-based techniques, without radiation, have
been developed to help detect parathyroid glands (in par-
ticular autofluorescence) and confirm their vascularization
(in particular ICG angiography) [10,11]. The angiography
imaging system is essential for a wide range of surgeries
[8,10,11]. An initial objective of the study was to identify
that ICG angiography has emerged as powerful platforms for
predicting the function of the parathyroid immediately after
thyroidectomy and at the same time, the fluorescence imag-
ing system is fast becoming a key instrument in the thyroid
and the parathyroid surgeries [12]. The combination of NIR-
AF with ICG can highlight not only the anatomy, but also the
vascularization and, consequently, functioning of the glands.
In fact, injecting ICG at the end of the procedure allows veri-
fying the vitality of PGs and can be considered a valid predic-
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tor of postoperative calcium level as highlighted by different
authors. In particular, Vidal Fortuny et al. highlighted that at
least one well vascularized PG at the end of the surgical pro-
cedure is predictive of a normal postoperative PTH levels [3].

Data from several studies suggest that ICG administration
may have some complications [13]. Recent work by research-
ers has established that some rare reactions like anaphylactic
or urticarial reactions may occur. During the past 34 years,
only 17 adverse reactions has been reported and no more in-
formation has become available on the ICG dye allergic reac-
tions [14] What we know about ICG dye allergic reactions is
largely based upon the fact that the ICG substance contains
5% of sodium iodine for solubility and the patients allergic to
ICG were all iodine allergic and renal insufficient. But these
reactions were reported to be 0.00167% and mostly occur in
patients with history of allergy to iodides [14]. Accompanied
with the anaesthesia team who are ready to treat allergic reac-
tions, the ICG angiography possesses safety of a rather high
degree.

With regard to autotransplantation of the parathyroid
glands, on the one hand, what is considered ischemic PG re-
quires replantation. But, on the other hand, replantation does
not guarantee that it is accustomed to the new location and
will function normally. Therefore, the best use of the system
to ensure safe blood flow to the parathyroid gland is when
dissecting the surrounding tissue. Therefore, ICG visualiza-
tion not only of the identification of PG, but also for a more

27



reliable determination of the viability of the glands. This study
has shown that intraoperative angiography with ICG is simple
and reproducible. Although the laparoscopic imaging camera
system is currently expensive, it produces high-quality images
and can also be used in other surgical procedures, making the
equipment more cost-effective.

Conclusion. Near-infrared fluorescent imaging with intraop-
erative parathyroid gland indocyanine green angiography is a
safe and an easily repeatable method. This technique provides
improved detecting and assessment of the perfusion of the PG.
The need for autotransplantation of the PG can be determined
more objectively using ICG imaging than simple visualization.
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SUMMARY

STUDY OF INTRAOPERATIVE INDOCYANINE GREEN
ANGIOGRAPHY EFFECTIVENESS FOR IDENTIFICA-
TION OF PARATHYROID GLANDS DURING TOTAL
THYROIDECTOMY

'Parfentiev R., 'Grubnik V., 'Grubnik V., 'Bugridze Z.,
*Giuashvili S., *Beselia L.

!Odessa National Medical University, Ukraine; *Ivane Javakh-
ishvili Thilisi State University, Georgia

Postoperative hypocalcemia is a common complication of thy-
roidectomy. This problem is most often associated with accidental
devascularisation or excision of the parathyroid glands (PG).

Aim was study near-infrared fluorescent imaging with intra-
operative parathyroid gland indocyanine green angiography to
help identify and preserve parathyroid glands during total thy-
roidectomy in order to avoid postoperative hypocalcemia.

For period from 2017 to 2019 years, 58 patients in Odessa re-
gional hospital were underwent total thyroidectomy. Indications
for surgery were multinodular goiter (n=42), thyroid cancer
(n=11) and Graves’ disease (n=>5). By randomization all patients
were divided into two groups: in the first group, 28 patients un-
derwent standard total thyroidectomy, in the second group 30
patients underwent near-infrared-assisted total thyroidectomy
with indocyanine green (ICG) angiography. Parathyroid autoflu-
orescence was detected using a near infrared/indocyanine green
endoscopic system (Karl Storz, Germany). Serum calcium and
parathyroid hormone levels were compared between the two
groups of patients in 1, 7 -15 days after surgery and then 3, 6
months later.

In the first group, on based of a visual assessment of the PG,
autotransplantation the PG were conduct in only 4 cases (in 3
cases - one gland, in one case - 2 glands). In the second group,
autotransplantation was performed in 11 patients (in 8 cases -
one gland, in 2 cases - two, in one case - 3). The transient post-
operative hypocalcemia was observed in 5 patients of the first
group (17,86%) and in the 2 patients of second group (6,67%)
on 5-10 postoperative days. In the first group 1 patient at 3
months after surgery had permanent hypocalcemia.

Near-infrared fluorescent imaging with intraoperative para-
thyroid gland indocyanine green angiography is a safe and an
easily repeatable method. This technique provides improved
detecting and assessment of the perfusion of the PG. The need
for autotransplantation of the PG can be determined more objec-
tively using ICG imaging than simple visualization.

Keywords: Total thyroidectomy, parathyroid glands, ICG an-
giography.
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3®PEKTUBHOCTh HWHTPAOIMEPAIIMOHHOM AH-
I'nOIrPA®UU C UHAOLUUAHUHOM 3EJIEHBIM JJIS1
OBHAPYXXEHUS IMAPALHIMTOBUJIHBIX KEJIE3 BO
BPEMSI TOTAJIBHOI TUPEOUI-9KTOMUU

Mapgentnes P.C., 'Tpyouux B.B., 'Tpyonuk B.B.,
"Byrpuaze 3.1., I'nyamsuan LI T., *Becenns JI.D.

!00eccruil nayuonanvbhblil MeOuyunckull yHusepcumenm, Ykpa-
una, *Tounucckuil 2ocyoapemeennviil yrueepcumem um. U. [ica-
saxuweunu, I pysus

[MocneonepaionHas TMHIOKAIBIUEMHUs - 4acTOE OCJIOXKHE-
HHUE THPEOWPKTOMHH. JTa mpobiema daile CBsi3aHa CO CIy-
YaliHOM IeBacKyJsIpH3alieil WK yaJeHHeM NapalnTOBHIHBIX
xkenes (ITK).

Llenbio wccnenoBaHus SIBUJIOCH ONpesieieHne (GuryopecieHT-
HOI BU3yai3ainu B OMKHEM HH(PAKPACHOM JHana30He C Mo-
MOIIBIO0 HHTPAOIIEPALMOHHON aHTHOrpaguy MaparuTOBHIHBIX
JKeJIe3 ¢ MHIOIMaHMHOBBIM 3€JICHBIM ISl HIACHTH(QHUKALIMT U CO-
XpaHEeHHUs! apaIUTOBUIHBIX JKeJe3 IPU TOTaIbHOM THPEOU IIK-
TOMHH U UCKJTIOYESHUSI IOCJICONePAIMOHHOI THIOKaIbIIMEMHH.

3a nepuox ¢ 2017 mo 2019 rr. 58 maumentam Opecckoit 00-
JIACTHOM OOJILHUIIBI BBINOJHEHA TOTAJbHAS THPEOHIKTOMMSI.
ITokazaHusiMu K orepanuu ObLTH MHOTOY3JI0BOM 300 (n=42),
pak mumToBHIHOW jkene3bl (n=11) u Gone3ns IpeiiBca (n=5).
[Tytem paHIOMH3aIMU BCE MALMEHTHI pa3/ielieHbl Ha JIBE TPYII-
IIBI: B MEpBOM rpymre 28 mamyeHTaM BBINOJHEeHAa CTaHIapTHast
TOTaJNbHAs TUPEOUIKTOMUSI, BO BTOpoi rpymme 30 manpeHTam
BBITIOJIHEHA TOTAJIbHASI TUPEOMIDKTOMUS C MPUMEHEHHeM (iyo-
PECLICHTHOH BU3yalM3aly B OIIMKHEM HH(PAKPACHOM Anaria3oHe
1 BBEJICHUEM MHJIOLMAaHHHOBOTO 3€JIeHOT0. AyTO(IyOpECHeHIINIO
TNapaNMTOBHIHBIX JKeJIe3 ONMPEEIISUTN C TOMOIIBIO SHIOCKOINYeC-
KO cHCTeMBI OMKHEero MH(paKpacHOTro JHarna3oHa/MHI0IHaHN-
HoBoro 3enenoro (Karl Storz, ['epmanust). YpoBHH CBIBOPOTOUHOTO
KaJIBLHSl U TIapaTHPOMIHOTO TOPMOHA CPAaBHHUBAIN MEXKIY JBYMs
rpynIaMy NaUeHToB ciycTd 1, 7-15 nueit nocie onepauuy, a 3a-
TeM CIycTs 3 ¥ 6 MecIEeB.

B nepsoii rpynne Ha ocHOBaHMU BH3yaibHOH oueHkn [DK
ayTOTpaHCIUIaHTalMsl poBeieHa B 4 ciydasx (B 3 cioydasx -
OJIHA )KeJie3a, B OJIHOM ciydae - 2 »kene3sl). Bo Bropoit rpymnme
ayToTpaHCIIaHTaluUs BeImoiaHeHa 11 manuenTam (B 8 ciyda-
X - OJIHA JKeye3a, B 2 ciydasx - JBe, B OJIHOM ciydae - 3).
BpemeHHas mocneornepanuoHHas THIIOKaJIbIeMusl HalIro-
nanack y 5 (17,86%) manueHToB nepBoi rpymmsl 1y 2 (6,67%)
MAIMEHTOB BTOPOi rpynisl ciycTs 5-10 aHel mocie oneparuu.
B nepBoii rpynne y 1 nanuenra ciycts 3 Mecsila mocie onepa-
LUK Pa3BHIIACH IEPMAaHEHTHAs TUITOKAJIbIIHEMHSI.

OnyopeciieHTHas BU3yalu3alys B ONMMKHEM HH(ppaKpacHOM
JIara3oHe C IIOMOIIBI0 HWHTPAONEPallMOHHONW aHTrHorpaduu
MapaniuTOBU/IHBIX JKeJe3 C BBEICHHEM MH/IOLMAHIHA 3eJIEHOTO
SIBJISIETCSl OE30TacCHBIM M JIETKO BOCIIPOM3BOJMMBIM METOIOM.
JlanHblii MeTox o0ecrneunBaeT yIydlIeHHOE OOHapyKeHHe W
onenky nepdysnu IIDK. Heo6xonnmMocTs ayToTpaHCIUIaHTAlUH
IDK moxer ObITH omnpereneHa 6ojiee 0OBEKTHBHO C MOMOIIBIO
BU3yaJIM3allMi MHIOLUMAHHHOM 3€JEHBIM, YeM MPOCTOil Bh3ya-
nu3anuen.
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SEARCH FOR NEW CRITERIA AMONG THE BLOOD HEMOGRAM INDICES TO ASSESS
THE CONDITION OF PATIENTS WITH CHRONIC WOUNDS AND EFFICACY OF THEIR TREATMENT

'Kasrashvili H., 2’Ksonz I., 'Hiulmamedov P., 'Sliusarev O., 'Raksha-Sliusareva O.

!Donetsk National Medical University MOH of Ukraine, Lyman,
2Ukrainian Medical Stomatological Academy MOH of Ukraine, Poltava, Ukraine

Chronic wounds (CW)A represent a serious global health care
problem. The prevalence of lower extremities trophic ulcers in
civilized countries is 4-5 patients per 1000 population. There is
a steady tendency in this group of patients to increase [12]. A
timely clarification of the CW causes is necessary to accelerate
wound healing and prevent further complications. All traditional
methods of treatment and diagnosis of such wounds do not allow
achieving optimal results.

Therefore, there is a need to develop diagnostic and therapeu-
tic innovations in treatment of chronic wounds [16].

Pathophysiology of wounds that do not heal for a long time
is complicated and diverse, but they all have the only feature in
common: it is a long course of inflammation. CW are charac-
terized by increased activity of tissue enzymes that destroy the
matrix, impaired vascularization and reduced ability of tissues
to regenerate due to activation of tissue proinflammatory cyto-
kines. Due to these factors, plastic closure of chronic wounds, as
a rule, results in implants lysis [1].

To date, the main criterion for diagnosing the course of wound
healing is the clinical characteristics of the wound process (gen-
eral condition of the patient, signs of perifocal inflammation,
necrolysis, presence of granulations, wound contraction, mar-
ginal epithelialization), supplemented by various instrumental
and laboratory study methods (general blood test (number of
leukocytes, percentage of cellular elements in the leukocyte
formula, ESR), biochemical, microbiological and cytological
examination), most of which are unsuitable for dynamic moni-
toring of the wound process, do not permit to clearly establish
the stage of the wound process and are frequently subjective [S].

Predictors are necessary prognostic elements of the condition
and monitoring of physiological and pathological processes in
the body. Their determination and selection are important for as-
sessing the state of immunity in various pathologies and, in par-
ticular, for monitoring the course of the disease and the efficacy
of chronic wounds treatment, in the development and healing of
which immunopathogenetic mechanisms play a significant role.

Donetsk region is an old industrial region with multibranch
industry, whose activities have led and is leading to accumula-
tion of large amounts of toxic industrial waste, including xeno-
biotics [2]. The region’s territory is subject to constant exposure
to low-intensity ionizing radiation. [13, 7].

Aggression of the Russian Federation has been going on in the
region since 2014, which has led to the partial occupation of the
region’s territory, significant destruction of the infrastructure in
Donbass, deepening environmental and economic crisis [3]. To
deter Russian aggression in the region, Joint Forces Operations
(JFO) are being carried out, i. e. military operations.

Under these conditions, the psychoneuroimmune system and
its compartment - the immune system is subjected to significant
and prolonged versatile stress, which can lead to disruption of
its adaptation. In this regard, there is a need to study the features
of the immune system’s status in patients with CW living in the
Donetsk region during the period of JFO and to identify the pre-
dictors of changes in the immune system and assess the efficacy
of treatment regimens.
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The purpose of the work was to establish the features of the
immune system in patients with CW living in the Donetsk re-
gion, to determine the predictors (parameters) of monitoring and
treatment efficacy.

Material and methods. The total of 75 patients aged 21 to 92
years with CW of various etiologies were examined before and
after treatment, at the in-patient department of Kramatorsk city
hospital No. 3. Among patients there were 36 (48.0%) men and 39
(52.0%) women, with mean age of 60.5+1.7 years. Treatment of
patients with CW was performed according to standard approaches,
with additional local application of local negative pressure and hy-
aluronic acid. The hyaluronic acid preparation was injected into the
perifocal area of ulcers (at a distance of 1 cm from the edges and
deep under the skin, into subcutaneous fat), 6 and 3 days before
surgery and intraoperatively. At the same time therapy of wounds
with negative pressure was applied. Before and after treatment, the
content of hemoglobin, erythrocytes, peripheral blood leukocytes
and the relative content of peripheral blood leukogram elements
were determined using conventional methods [4,6]. The obtained
results were expressed in absolute numbers (g/1) and compared to
the norm for a relatively healthy population [8,10].

Cytomorphological changes in the blood hemogram were ana-
lyzed by the total number of cell disintegrations, the content of gi-
ant platelets as a sign of increased lipid peroxidation, the percent-
age of cytomorphologically altered cells in individual leukocyte
pools [15,17,19]. Changes in the cytomorphology of such major
pools of leukocytes as neutrophilic leukocytes (microphages) and
lymphocytes were studied. In the study of neutrophils’ cytomor-
phological changes, the content of microphages with fragmented
(FN), hypo (HN) - and hypersegmented (HrN) nucleus, the number
of cells with ruptures in the cytoplasmic membrane and swelling
of the nucleus (SN), with villous chromatin in the nucleus, cells
with toxic cytoplasmic granularity (TG), neutrophil adhesion (NA)
content were determined. When studying the cytomorphological
changes of lymphocytes, the number of Botkin-Gumprecht decays,
the content of aberrant lymphocytes (AbL), lymphocytes shaped as
a mirror with a handle (MHL), young forms of lymphocytes (YFL),
villous lymphocytes (VL), elongated lymphocytes (EL), spindle-
shaped lymphocytes (SpL) and Ridder’s lymphocytes (RL), cells
with a bean-shaped nucleus (BShN) and a dry leaf shaped nucleus
(DLN), plasmacytes (PIC), as well as large granular lymphocytes
(LGL) were determined. In the analysis of cytomorphological
changes of leukocytes and lymphocytes, their number per 100 cells
of a particular pool was taken into account.

The obtained results were expressed as a percentage (%) and
compared to the norm for a relatively healthy population [8].
The latent immunocompromise was determined by the indices
of functionally capable and atypical lymphocytes [11,14]. Ex-
amination of blood smears was performed using an immersion
trinocular MICROmed XS-4130 microscope on the basis of
Donetsk National Medical University of the MOH of Ukraine
(Kramatorsk). The obtained results were processed by methods
of variation statistics and rank correlation using PCL. Statistica
Windows software and a package of appropriate measurement
software were used.
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Results and discussion. Hemogram examination showed that
red blood cells indices remained almost unchanged before and af-
ter the chronic wound treatment. The mean content of hemoglo-
bin in patients with CW before treatment was 108.7+6.7 g/l and
was reliably lower than the regional norm (RN) — 138.10+3.00
g/1 (P<0.05). In the dynamics of the study, the hemoglobin con-
tent had a slight tendency to decrease and averaged 106+7.9 g/l.
In all patients before and after treatment, a decrease in hemoglo-
bin was determined in the range of 25 — 35%.

The content of erythrocytes before treatment in patients with
CW was 3.85+0.36 T/l and had no significant differences from
the RN indices — 4.30+£0.06 T/l (P>0.05). After treatment, this
figure in patients with CW did not change and was 3.9+0.3 T/L.
Hemogram studies showed that red blood cells remained almost
unchanged before and after treatment of the chronic wound, and
indices such as hemoglobin and erythrocytes could not be pre-
dictors for monitoring the condition of patients with CW.

The performed studies of immunity indices by methods of
level I testified to their features in patients with CW and to con-
siderable and natural change in the course of treatment.

Fig. 1 shows data on the content of leukocytes, neutrophils
and peripheral wound lymphocytes in patients with CW before
and after treatment.
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Fig. 1. Content of leukocytes, granulocytes and lymphocytes
of the peripheral wound in patients with CW before and after
treatment

As it can be seen from the above data, the content of leuko-
cytes tended to increase compared to normal. At the same time
in 57.1% of patients increase in the content of leukocytes was
registered, and in 14.2% - their decrease. The mean content of
leukocytes in CW before treatment was 7.0+1.6 g/l and was sig-
nificantly, but not reliaby higher than the RN indices — 5.3+0.1
g/l (P> 0.05). After treatment, the content of leukocytes in pa-
tients significantly, but not reliably, increased compared to the
baseline and made 8.8+1.3, but was significantly and reliably
higher than the RN (P <0.05).

The results obtained showed an increase in the content of leu-
kocytes mainly due to granulocytes. Their total content signifi-
cantly exceeded the RN values before treatment and increased
even more after it.

Fig. 2. shows data on changes in the content of granulocyte
populations in patients with CW before and after treatment.

Metamyelocytes were registered in 14.2% of patients at the be-
ginning of the treatment. The summarized content of neutrophilic
granulocytes increased in total in 71.4% of patients with CW.

The content of stab neutophils before treatment was 0.3+0.06
g/l and was probably increased compared to RN — 0.12+0.01
g/l (P <0.05). After treatment, the content of stab neutrophils
decreased slightly, but remained more than twice and reliably
higher than the RN indices and was 0.25+0.1 g/ (P <0.05). The
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dynamics of the segmented neutrophils content was slightly dif-
ferent from that of stab neutrophils. Before treatment, the con-
tent of segmented neutrophils was elevated in 42.8% of patients.
The mean content of segmented neutrophils in patients with CW
was 4.2+1.14 g/l with almost twice lower RN — 2.62+0.06 g/1
(P>0.05).
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@Segmented neutrophils
OStab neutrophils
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Before treatment

After treatment Indices of the norm

Fig. 2. The content of stab neutrophils, segmented neutro-
phils, eosinophils and basophils in patients with CW before and
after treatmen

After treatment, an increase in the segmented neutrophils con-
tent was registered in 71.4% of patients. Their content increased
even more and amounted to 5.4+0.65 g/1. Significant differences
in this index, compared to the original data, were not registered,
but it was reliably higher than the RN (P <0.05). The ratio of stab
neutrophilocytes to segmented neutrophils before treatment was
1:14 and decreased after treatment as 1: 21.6 at a regional rate of
1:21. It was noteworthy that this index changed in this way in 100%
of patients with high efficacy and did not change or increased in
patients with unsatisfactory efficacy of treatment. That is, this factor
was indicative for monitoring of patients with CW.

Before treatment, 28.6% of patients with CW had values of
cosinophils that exceeded theRN. After treatment, the number
of patients with CW who had elevated eosinophils decreased to
14.2%, i. e. reduced almost by half. The content of eosinophils
before treatment was 0.17+0.04 g/l and was significantly, but
not reliably higher than the RN — 0.08+0.01 g/l (P> 0.05). Af-
ter therapy, the content of eosinophils did not change and was
0.16+0.05 g/1.

Basophils, which are not frequently registered in the periph-
eral blood, were detected in small numbers in 28.6% of patients
with CW before treatment. Their mean content was 0.01+0.006
g/l. After treatment, basophils were detected in 71.4% of pa-
tients, and their content significantly and reliably increased to
0.06+0.02 g/1, compared to the baseline (P <0.05). Although
the increase in basophil content usually indicates the activation
of allergic processes, but in this case, given the process of CW
healing, they rather play a role in regulating the permeability
of the vascular wall and therefore increase in their content can
be regarded as a positive predictor of treatment efficacy. But,
unfortunately, these elements of nonspecific resistance are not
detected constantly.

The content of leukogram elements associated with the sys-
tem of immunocompetent cells cooperation underwent changes
that permitted to identify them as selectable monitoring and ef-
ficacy predictors of CW treatment.

Fig. 3 presents the study results data on the content of mono-
cytes, lymphocytes and natural killers (NK-cells) in the periph-
eral blood of patients with CW.

Before treatment, patients with CW had a significant tendency
to increase the content of monocytes, which was 0.42+0.31 g/l
and was significantly, but not reliably, greater than the RN in-
dices — 0.11£0.01 g/1 (P> 0.05). The content of monocytes in-
creased in all examined patients, but exceeded the norm only
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in 14.2%. Against the background of recovery, the percentage
of persons with monocyte content that exceeded the norm in-
creased to 42.9%. The mean content of monocytes after treat-
ment increased significantly compared to the baseline and was
0.55+0.1 g/1, but had no significant differences from the base-
line. The content of monocytes after treatment was significantly
and reliably higher than the RN. Unfortunately, monocytes, like
basophils, are not a constant element of the leukogram, particu-
larly in the study by means of level I immunological methods,
although an increase in their content can be regarded as an in-
dicative predictor of recovery in CW.

s

Fig. 3. Content of monocytes, lymphocytes, natural killers
(NK) in patients with CW before and after treatment

Changes in the immune system were manifested by a ten-
dency to decrease the content of lymphocytes in patients with
CW. The mean content of lymphocytes in CW before treatment
was 1.9+0.13 g/l and was reliably lower than the RN indices —
2.240.08 g/1 (P <0.05). A decrease in the content of lymphocytes
compared to the lower limits of RN was registered in 28.6% in
patients with CW.

Before treatment, taking into account the sum of young and
dysfunctional cells in the pool of lymphocytes, latent immu-
nocompromise was found in 85.7% of patients with CW. After
treatment, 71.4% of patients had an increase in lymphocytes,
in 42.8% this increase exceeded the RN, which indicated the
activation of the immune system and was confirmed by the ac-
tivation of monocytes that are part of the immunocompetent
cells cooperation system. The mean content of lymphocytes
amounted 2.23+0.25 g/1, i. e. almost equalled to the RN indices.
However, 57.14% of patients continued to have a latent immu-
nocompromise, which requires further study and selection of
adequate methods for correction of the immune system in these
individuals. That is, indices such as lymphocyte content and la-
tent immunocompromise respond more subtly and to changes in
homeostasis and more clearly than other indices reflect the over-
all state of the immune system, which plays an important role in
the pathogenesis of CW, and therefore they can be selected as
predictors of monitoring the patients’ condition and the efficacy
of treatment in this pathology.

Before starting treatment, in 42.8% of patients natural kill-
ers (NK) were registered. Their content was insignificant and
made 0.02+0,009 g/1. These cells are not necessarily present in
the peripheral blood, their mean content was reliably lower than
the mean RN indices 06+0.01 g/1. (P <0.05). After treatment, NK
were also detected in 42% of patients. Only 14.2% of those, in
whom NKs were detected in the peripheral blood before treat-
ment, they were registered after treatment. But the mean content
of NK after therapy increased more than by 4 times and was
0.09+0.009 g/1 and reliably exceeded the baseline and the RN
values (P <0.05).
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Changes in NK content fit perfectly to the picture of positive
changes in activating the immune system and restoring control
of the body’s genetic homeostasis, but, unfortunately, these cells
can not always be registered in immunological testing by level I
methods and therefore their occurrence and increase in the pro-
cess of monitoring can only be considered as indicative predic-
tors of the positive dynamics in the CW patient’s condition.

Conclusion. Thus, the studies performed have shown no
sense in using of such elements of the hemogram as red blood
cells as predictors of monitoring and treatment efficacy. As a
result of the analysis on the features of changes in the content of
other blood cells in patients with chronic wounds living in eco-
crisis conditions during joint forces operations (JFO), the con-
stant elements of the leukogram and their ratios were selected as
predictors of monitoring and treatment efficacy.

Predictors of monitoring the status and efficacy of treatment
in patients with chronic wounds can be the ratio of the stab and
segmented neutrophils absolute content with increasing pro-
portion of segmented neutrophils, and indicative predictors of
monitoring and treatment efficacy in patients with CW — the
occurrence and increase of basophilic granulocytes, monocytes
and natural killers. The obtained results indicate the need to con-
tinue the search for predictors of monitoring the condition and
efficacy of treatment in patients with chronic wounds at a more
subtle level of cytomorphological studies of the peripheral blood
leukogram elements.
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SUMMARY

SEARCH FOR NEW CRITERIA AMONG THE BLOOD
HEMOGRAM INDICES TO ASSESS THE CONDITION
OF PATIENTS WITH CHRONIC WOUNDS AND EFFI-
CACY OF THEIR TREATMENT

'Kasrashvili H., 2Ksonz I., 'Hiulmamedov P., !Sliusarev O.,
'Raksha-Sliusareva O.

!Donetsk National Medical University MOH of Ukraine, Lyman,
2Ukrainian Medical Stomatological Academy MOH of Ukraine,
Poltava, Ukraine

In order to identify the predictors for improving the moni-
toring and efficacy of treating patients with chronic wounds, a
study was performed in 75 patients aged 21 to 92 years with
chronic wounds of various etiology and living in an ecocrisis
region during joint forces operations (JFO) in the dynamics of
treatment. Studies have shown that predictors of monitoring the
status and efficacy of treatment in patients with chronic wounds
can be the ratio of the absolute content of stab and segmented
neutrophils, lymphocytes and latent immunocompromise, and

© GMN

as indicative indices of recovery and treatment efficacy the con-
tent of basophilic granulocytes, monocytes and natural killers
was selected.

The obtained results indicate the need to continue the search
for predictors of monitoring the condition and efficacy of treat-
ment in patients with chronic wounds at a more subtle level of
cytomorphological studies of the peripheral blood leukogram
elements.

Keywords: chronic wounds, immunity, immunological pa-
rameters, predictors, treatment efficacy.

PE3IOME

IIOUCK HOBbLIX KPUTEPUEB JIUIs1 OHEHKH CO-
CTOsIHUSA U DOPPEKTUBHOCTHU JIEYEHUS ITA-
HUEHTOB C XPOHUYECKUMHU PAHAMM 110 I10-
KA3ATEJISIM TEMOI'PAMMBI KPOBU

'KacpamBwin IL.I., 2Kcens HU.B., Twabmameros I1.D.,
ICarocapes A.A.,'Pakma-Cirocapesa E.A.

Toneykuti nayuonanvnolii meouyunckuil ynusepcumem MO3
Vkpaunot, Jluman, >Yxpaunckas meouyunckas cmomamono2u-
yeckas akademusi MO3 Ykpaunwl, [Tonmasa, Ykpauna

C 11e71610 BHIOOPA MPEAUKTOPOB JUTS YIIYUIICHHS MOHUTOPHH-
ra coCTosiHUS U Y()(HEKTUBHOCTH JICYCHHS MAIIUSHTOB C XPOHH-
YEeCKUMH PaHaMH PA3IMIHON ITHOJIOTUH IPOBEACHO HUCCIIeI0Ba-
HHE 75 manueHToB B Bo3pacte oT 21 110 92 jet, npoxuBaroImux B
30HE YKOKPU3UCHOIO paiioHa.

Pesynbratel NpOBENCHHBIX MCCICOBAHUN TIOKa3alld, 4YTO
IPEIMKTOpAaMH MOHHUTOPHHIA COCTOSIHUSL U A (EKTHBHOCTH
JedeHHs: OONBHBIX C XPOHMYECKUMU paHAMU SBISIOTCS COOT-
HOILICHHE a0COJIOTHOTO COZEPIKAHMS MAOYKOSICPHBIX U Cer-
MCHTOSIICPHBIX HEUTPO(HIIOB, COACPKAHUE JIUMQPOIUTOB H
CKpBITasl HEJIOCTATOYHOCTh CUCTEMbl IMMYHHUTETA, @ B KAY€CTBE
OPHEHTUPOBOYHBIX MOKa3aTelNiel BBI3IOPOBICHUS 1 Y(PPEeKTUB-
HOCTHU JICUCHHUS - CoAepkaHue 0a30(HIBbHBIX TPAHYIOLHUTOB,
MOHOLIUTOB U €CTECTBEHHBIX KUJLIEPOB.

[Mony4yenHble pe3ynbTaThl YKas3bIBalOT Ha HEOOXOJMMOCTD
IPOJIODKEHHSI TOUCKA TPEAUKTOPOB MOHUTOPUHIA COCTOSHUS 1
2 PeKTUBHOCTH JIeueHHsI OOIBHBIX C XPOHUUECKHUMH paHAMHU Ha
GoJsiee TOHKOM ypOBHE LUTOMOP(OIOTHUSCKHX HCCIICIOBAHUM
2JIEMEHTOB JISHKOrpaMMbl epH(epHUIECKON KPOBH.
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noaXxoAbl K JJEHEHHWIO BOJIEBBIX CUHAPOMOB, BBI3BAHHBIX
JEI'EHEPATUBHO-JUCTPO®HUYECKUM ITOPA’KEHHUEM ITO3BOHOYHHUKA (OB30P)

KBacuuukuii H.B.

Tocyoapcmeennoe nayunoe yupexcoenue « Hayuno-npaxmuyeckuii yenmp npoguiakmuyeckoll u KIuHU4eckou MeouyuHbly
Tocyoapcmeennozo ynpasnenus oenamu, Hayunviii omoen manounsazusnoil xupypeuu, Kues, Ykpauna

B apcenane coBpeMEHHOW MEAUIMHBI HET JOCTATOYHO 3()-
(DEeKTUBHBIX, YHUBEPCATBbHBIX M O€30MACHBIX METO/IOB JICUCHHS
JIeTeHEePaTHBHO-TUCTPO(GUIECKHUX 3a00I€BaHNI MO3BOHOUHHKA.
[TonHOTO BBI3AOPOBIEHMS HE TAPAHTUPYET HU OAUH M3 CyIIe-
CTBYIOIIMX METOI0B KOHCEPBATUBHOTO MM OIIEPATUBHOTO JIeue-
Hus [1-3]. Het Hu yHUBepCaIbHOTO TEPANIEBTUYECKOTO JICUCHHUS,
HH YHUBEPCAIBHOTO XUPYPIHIECKOTO BMEIIATENbCTBA, KOTOPOE
MOTIIO OBl 00ECTIEYUTh CTOHKOE HUBETMPOBAHHE CHMITOMOB He-
cneuudunyueckoit 6omu B crune [1,2,4]. OTCYTCTBYIOT €IMHBII
KIMHUYECKUI TIOAXOA M ONpEAeNICHHAs IOCIEI0BATENbHOCTD
MPUMEHEHHU MEIMKAMEHTO3HBIX M HEMEAMKAMEHTO3HBIX Me-
TOZIOB JIEYEHHs IET€HEPATUBHO-AUCTPOPHIECKUX 3a00IeBaHMiT
103BOHOYHMKA. OCHOBHAs MPOOIeMa aleKBaTHOTO JTEUSHNS KaK
OCTpOH, TaK ¥ XPOHUYECKOW OONM B HMKHEH YaCTH CIUHBI U
KOPEIIKOBOTO CHHJIPOMa COCTOMT B MPOTHBOPEUMBOH MHDOP-
MaliH OTHOCHTEIBHO KIMHHYECKUX MPEUMYIIECTB PA3TUIHBIX
MEUIIHCKUX MPEnapaToB U METOAMK, a TAKXKe Pa3HOTO Poia
OTIEPaTHBHBIX BMEIIATEIbCTB, HET OOMIECH KOHLEMIINH JICICHHS
TaKUX TAIMEHTOB, U OTCYTCTBYeT NMPEEMCTBEHHOCTh B pabo-
Te Bpaueil pa3HbIX crenuaibHocTell. JleueHnem Oonu B crivHE
3aHUMAIOTCSl TEpaleBThbl, CEMEWHbIE Bpauu, HEHUPOXUPYPIH,
HEBPOJIOTH, PEBMATOJIOTH, OPTONEbI, peabmiInTonory, hpu3no-
TepaneBThl [5]. Kaxaplii U3 Ha3BaHHBIX CIICIMATHCTOB HEU3-
6€XKHO OTCTaMBAET CBOW MOAXOM M CBOM JIEUEOHBIE TPHHIIUIIBI.
IMomxome! Kk TedeHnIo 00N B CIIMHE y MPEACTABUTENEH Pa3HBIX
CHEIHANbHOCTEH, Pa3HBIX HAyYHBIX IIKOJI YacTO OTJIMYAIOTCS,
HEpeJKo cymecTBeHHO. OHM Bpaun OCHOBBIBAIOT JICUCHHE HA
KOMIUICKCHOW (hapMaKoTepanuu U PeKOMEHAYIOT KOMOUHALIUIO
aHaJbIeTHKOB, MUOPENAKCAHTOB, COCYAMCTHIX IIPENapaToB H
BUTaMHHOB Tpynmsl B. J[pyrue crenuamucTsl AenaroT aKIeHT
Ha IMarHOCTHKE, CPa3y HAMPABIIsA MAI[EHTOB HAa PEHTICHOrpa-
(U0, KOMIBIOTEPHYIO TOMOTpaHi0, MarHUTHO-PE30HAHCHYIO
TOMOTpaHIo, Ha KOHCYABTALMIO K PA3IUYHBIM CHELHATNCTAM,
HAJEACh MOTYyYUTh HH(POPMALHIO, «KITIOW» K BBIOOPY HAMITyd-
meit Tepanun. TpeTbn yOeXAeHBI, YTO TaKMM MAI[HEHTaM II0-
MOXKET UCKITIOUUTENHO aKTHBHOE MCHONIB30BaHUE MAHYyalIbHOM
Tepanuy, aKymyHKTYpbl, (HU3MOTEPANEBTUYECKUX IPOLEAYP.
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UYro kacaercs Bpaueil XUpyprudecKoro npoduis, OHU KOHEYHO,
3a pa3NUYHbIE ONEPAaTUBHbIE HHTEPBEHIIUH — OT PYTHHHBIX OJ10-
KaJl 10 OTKPBITBIX OTIEPATUBHBIX BMEMIATENILCTB.

s yenemrHoro jedeHust 00 B CIIMHE HEOOXOIMMO OIpe-
JEeTUTh €€ MaTOTeHe3, MaTOMOP(OIOrHIECKHE N3MEHEHHs, KO-
TOpBIE SBISIOTCS MCTOYHUKOM 3Toil Oomm [6,7]. Tonpko mocme
OTIpe/IeNICHUs] HICTOYHUKOB OOIH M BO3MOXKHBIX MEXaHU3MOB €€
pa3BHUTHA, BOSMOXKHO aJ€KBATHO IOMOYb ManueHTy. VmMeHHO
TaKHe MOJIXO/bI OMPEIESIIOT METOBI JICUSHHS], 4 HE CIEIHallb-
HOCTh Bpaua, MOCKONBKY B HAIIMX YCIOBHSX YacTO MAllHEHT,
OTIPE/IENTUBIINCH C BPAUOM, CaM K€ U ONPEEIISIET METO] CBOETO
JIe4eHHMs], TAK KaK MIPU OTCYTCTBUU KOMIUIEKCHOTO, MYIBTHIHC-
LUMIMHAPHOTO TOAX0/a KOHKPETHBIN Bpad MpeJiaraeT MeToAU-
KM JICYEHH, KOTOPBIMH OH BIIaJIEeT.

Beigensem 1Ba o0IUX BEKTOpA B JICYEHUH JET€HEPATHBHO-
JUCTPOHUECKUX 3a00IE€BaHUI TO3BOHOYHUKA — KOHCEPBATHB-
HBII 1 Xupyprudeckuii. CyIecTBEHHBIM HEJOCTATKOM KOHCEP-
BaTUBHOTO METOJA SIBISIETCS] OTCYTCTBHE MPSAMOTO BO3ACHCTBHS
HAa MATOJOTUYECKUH CyOCTpaT, 4TO CHIDKAeT d(PQPEKTUBHOCTH
TaKOTO JIEUCHUS] U CIIOCOOCTBYET XPOHHYECKOMY NPOTEKAHHIO
3aboneBanus. XUPyprudeckue BMEIIaTeIbCTBA KOMIIEHCUPYIOT
9TOT HEAOCTATOK, OHAKO HECET B ce0e PHUCK MOCIEeONnepauoH-
HBIX OCJIO)KHEHUH, PEUINBOB 3a001€BaHUS U HEOOXOIUMOCTD
TIOBTOPHBIX BMEIIATENbCTB, yXyALICHHS TEUeHNs 3a00I€BaHUS 1
Ja’ke MHBATUAHOCTH [8-12]. [maBHOE B BEIOOpE METOMKH JIede-
HUSI HAXOANTCS B INIOCKOCTH MTATOr€He3a Pa3BUTHS KOHKPETHBIX
KIIMHUYECKUX MPOSBICHUH 3a00/1€BaHNs U B COOTHOLIEHUH KIIU-
HUUYECKUX MPOSBICHUH ¢ MaTOMOP(HONIOrHIeCKUMI H3MEHEHHUS-
MH B TIO3BOHOYHHUKE, STAITHOCTU TAKOTO JICUCHHUSI.

B nccnenoBaHun NpUMEHSINCh METOABI: OMOIHOCEMaHTHU-
HBIM, CpaBHUTENBHBINA, CUCTEMHbIN aHanu3. IIpoBenen ananus
PaHHUX U OTAAJICHHBIX PE3YIbTATOB JIEUCHUS PA3HBIMU METOIM-
KaMH (0T KJIACCHYECKOTO KOHCEPBATUBHOTO JI0 XUPYPrHIECKO-
TO) Pa3INYHBIMU aBTOPAMHM, HCHONIB30BaH COOCTBEHHBINH OMBIT
aBTOPA, KAK XUPYPTrUUECKOTO, TAK U KOHCEPBATHBHOTO JIEUECHUS
nareHToB (6onee 1000) ¢ mereHepaTuBHO-IUCTPOGUUECKUM
MOPaKEHNEM TTO3BOHOUHHUKA.
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Pesynbrarsl n obcyxaenue. OOmuMe MPUHIMIIBL JICUCHUS He-
M3MEHHBI: TIOCKOJIBbKY JeTeHEePaTHBHbBIC MOPAKEHHUS T03BOHOY-
HHMKa POBOLUPYIOTCS CTATOJMHAMUYCCKHMH IIeperpy3KaMu,
Hanbosiee BaKHOC B OCTPOM MepHOnE 3a00JCBaHHs — CHITHE
neperpy3ok, ¢usuueckoe crokoiictBue. s OonbIIMHCTBA
HalMEeHTOB IOCTENILHBIA PeXKUM He TpeOyeTcsi, a IPH HAIUYUH
PaIUKyJIUTHBIX CUMIITOMOB, IOCTEIBHOTO PEKHUMa MOYXKHO TIPH-
Jep)KUBaThCst 2-4 JHS — JIeKAHHE HA JKECTKOM/IOIYKECTKOM
Marpace, OrpaHUYCHHUE ABUIATEIbHON aKTUBHOCTH, IOCKOJIb-
Ky 4Ype3MepHbIe IBH)KCHHUSI MPOBOLMPYIOT TPAaBMAaTHU3M, OTEK
HEpBHBIX, COCIUHUTEIbHOTKAHHBIX OOpa30BaHMI IO3BOHOY-
Huka. HeoOXoquMo BpeMEHHO OrpaHUYHMThH IMOAHSITHE Ipy3a,
JUINTEIIbHOE CUJICHUE, PE3KUE HAKJIOHbI U IIOBOPOTHI TYJIOBHUILIA.
Kopcer MOXHO IPUMEHATH TOJIBKO B HAHO0JIee OCTPOM IEPUOJIE
3a0oseBanus. B Toxke Bpemsi HEOOXoMMa CTUMYJISILIUSI MBILIL]
MO3BOHOYHHKA, YTO OOECIeYrBaeT 3alIUTHYIO (UKCALUIO TIO-
paKEHHOTO IO3BOHOYHOTO CerMeHTa. biokama 0OJEBBIX HM-
MyJbCOB HEOOXOIMMa Ha BCeX CTaamsx 3aboieBaHusi. Bmecte
C TeM, yMepeHHas OoJyieBas MATOJOIUYECKas HMITYJIbCALHS
SBJISIETCS. HCTOYHMKOM CHUTHAJIOB JUIS OCYILECTBIICHMS 3alllUT-
HBIX U KOMIICHCATOPHbIX peakiuil. TakuMm o0pa3zoM, B KaKIOM
KOHKPETHOM Cllydae HeOOXOIMMO KOMOWHHMpPOBATh (hu3nueckoe
CIIOKOWCTBHUE, aHAIIBICTUKHU U JIBUIATEIbHYIO aKTHBHOCTh B CO-
OTBETCTBYIOIINX CAHOTCHHBIX ITPOIOPIIMSIX.

JleueOHO-PU3KYIBTYPHBIH KOMIUIEKC CIIOCOOCTBYIOT YKpe-
IUICHUIO MBI, YITYYIISHHIO KPOBO-, TMoodpatienus u Gop-
MHPOBAaHHIO KOMIIEHCATOPHO-NPUCIIOCOOUTEIBHBIX MEXaHU3-
MOB PaBHOBECHS B IIOPaXEHHOM I103BOHOYHO-IBHUIATEILHOM
CErMEHTE, YTO CBUAETEILCTBYET O IaTOI€HETUYHOCTH TaKOTro
nedenus. [T1aBHast 1enp jge4eOHOi (GU3KYIBTYpBI y MAlMeHTOB,
KOTOpbIE CTPaaloT OT IPOSBICHUH OCTEOXOHAPO3a MO3BOHOU-
HHKA, COCTOUT B CO3/1aHUU MBILIEYHOTO KOPCETa, HOpMaIu3a-
[[MM TOHYCA MBIIII] CIIUHBI U YBEJIMUCHHH MTOJBHKHOCTHU Cer-
MEHTOB MO3BOHOUYHHUKA [13], Torna kak MaHyaJibHa Tepamnus
— CHoco0 BIHMSHHS Ha MEKIIO3BOHKOBBIE CYCTaBbl, CIIOCOO
BOCCTAHOBJICHUSI CYCTaBHOW IOJBMXKHOCTU (IOCPEICTBOM
MEXaHUYEeCKOro AeHCTBUs). A IpHU TpaJAULUOHHON Tepanuu
(JleueHre pacTsHKEHHEM) peMHCCHsl JOCTUraercst Oiaroma-
pa 1e0JIOKHPOBAHUIO MEXKIIO3BOHKOBOIO CycCTaBa (BoccTa-
HOBJICHUE HOPMAaJbHOI'O IOJIOKCHUS MEHHCKOUIa), a Tak-
ke Onaronapsi yBEJIMYCHHUIO MEXIIO3BOHKOBBIX OTBEPCTHUH,
YBEJIMUYEHUIO MEXIIO3BOHKOBOTO NMPOCTPAHCTBA I JUCKA U
pediiekTopHOMY MeXaHH3MY (MEXaHOPELENTOPHI IUCKOB, CY-
CTaBOB, CBSI30K, MBIIII). PacTsoykeHUs POBOJST HA TOPU30H-
TaJbHOI WIIM HAKJIOHHOW IMOBEPXHOCTH, B BOJE, IPUMEHSIOT
pyuHyto Tpakuuio. banbHeo-pusnorepanus — Quznyeckue
CpezcTBa JieueHus IUIoc OanbHeoJornueckue (rpsse-, BOJIO-
JIGYEHUE - PAJIOHOBBIC U CEPOBOJOPOIHBIC BaHHBI) — TEILIO-
Bble, MEXaHHYecKkue (BHOpalMOHHBIC BaHHBI), JIa3€pHBIC,
JJIEKTPUYECKHE, YIbTPa3BYKOBbIe, Oapuueckue. Pusuo-
TEpaneBTUYECKUE METOAbl YMEHBIIAIOT BOCHAIUTEIbHYIO
peaklMio, CHUMAIOT CHa3M COCYIOB U HANpsKEHHE MBbIIIILL,
yIydLIaroT KpoBooOpaieHue, ociaadsor 60ib. JlokazaHa ux
Hu3Kkas dpdexruBHOCTD [14].

B nureparype mmpoko 00CY)KHAIOTCS Pa3IMdHbIE METOBI
Tepanuy Hecneuuduueckoil 00JIM B CIIMHE, COEp)Kallye pe-
KOMEHJALUK JIBUTATEIbHOIO PEeXHUMa, MEAUKAMEHTO3HYIO, JIO-
KaJIbHYI0, (PU3HO-, MaHyaJbHYIO TEpPalUi0 U XHPYpPraueckoe
JICUCHHUE NIPU HEYCIICIIHON Beel npeapiayei Tepanuu [15,16].
[TpuMeHsIOT, B OCHOBHOM, HECTEPOMIHBIC MPOTHBOBOCIIAIH-
tenbHble npenaparbl (HIIBII), HeHapkoTHueckre aHaJIbreTHUKH
u muopenakcantel [17,18]. Haubonee npaBuibHeIM B J1edroTe
Teparnuu HeCenupHIeCcKoi 00 B CIIMHE U JTFOMOOUIIIHAITUN
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cienyer cuutarh HasHaueHue HIIBII B momnoil TepaneBTuue-
CKOM 7103€ Ha MpoTshKeHuU He MeHee 10—14 nHeit.

He Bri3biBaer comuenuii, yro HIIBII siBisitorcst nHaunbosee
3G GEKTUBHBIMU TSI CHATHSI MOSICHUYHON 00, OCHOBHBIM
HenocrarkoM HIIBII, xoTopelii cHMKaeT UX TepaneBTHYECKHUE
IPEUMYILECTBa, SBIAETCA ONACHOCTb Pa3BUTUS IPO3UM, Kpo-
BOTEUCHMI U naxke nepdopaiuii BEpXHUX OTACIOB JKETyHd04-
Ho-kumeyHoro Tpakrta (HIIBII-racrponarus). Puck pa3zButus
TaKuX OCJIOXKHEHUH y aui, koTopsle npunumaroT HIIBII, B 4
pasa Bblllie B cpaBHeHHH ¢ nomyssiuueii [9,10]. CoracHo pexo-
MeHJauusaM HalmoHanpHOro MHCTUTYTA UcciaeqoBaHui MuHu-
CTepCTBa 3APaBOOXpaHEHMs U couuaybHbIX cinyx0 CILA, nms
00e300IMBAHNS MOYKHO HCIIOJIB30BaTh Mapareramo, a adhdek-
TUBHOCTb MHOPEJIAKCAHTOB HE JJOKA3aHa.

Beipaborannas rojamu JieueOHass TakTHKa — (HU3MYECKOe
CIIOKOWCTBUE, HA3HAUYCHHE HECTEPOHMIHBIX MPOTHBOBOCIAIIH-
TEJIBHBIX [IPENaparoB, 4acTo TpedyeT JUIMTEIbHON roCHUTaIn-
3a1uK OOJILHOTO U HE TapaHTHpyeT 3(p(EKTUBHOTO BOCCTAHOB-
senus. TlosiBJieHHe HOBBIX TEXHOJIOTUH, JIe4eOHBIX ITpernaparoB
U CHELHAIbHBIX CPEACTB HUX IOCTaBKH IO3BOJICT IEPECMO-
TPETh IPHHIMIIBI JISYCHUST OCTPBIX OOJIEBBIX CHHAPOMOB. YacTo
IPUXOANUTCS CTAJIKUBATBCSI C CUTYallMel, KOrma BO3MOXKHOCTH
TPaANILMOHHBIX KOHCEPBATUBHBIX METO/IOB JICUCHUSI OYTH HC-
YepIiaHel, a OT ONepaluy MalUeHT OTKa3biBaercs. Eiie Gonee
CIIO)KHOH SIBJISIETCS Mpo0OiemMa JeYeHHs] TMalHeHTOB C KOpell-
KOBBIM OOJICBBIM CHHIPOMOM, KOTOpBIE IEPEHECIN HEyIaqHOe
OIlepaTHBHOE BMeIIaTenbCTBO. CTaTHCTHKA IMOCIEONepalioH-
HBIX OCJIO)KHEHHMH CBHUICTEIbCTBYET O 3HAUUTEIBHOM none (0T
4 no 67%) peuuauBoB 0O0JEBOr0 CHHAPOMA IOCJE YAaJCHUS
I'PBDK MEKITO3BOHKOBOTO Jtucka [19].

Bbosnb B crinHe HE0OX0AMMO paccMaTpUBaTh KaK KOMILICKCHYIO
npobieMy, KoTopas TpeOyeT MyJIbTHANCHUILIMHAPHOTO MOIX0-
Jla, OCHOBAaHHOI'O Ha 3HAHUSX MaTOr€HETHYECKUX MEXaHH3MOB
ee (OpMHUPOBaHMS M BO3MOXKHBIX METOJOB JieueHus. EBporeii-
ckue sxcreptsl (2010 1) orpaHuYKBaOT (GapMaKOIOrHIECKYIO
Tepanuio 1pyu OONM B CIIMHE aHAJbIeTHKAMHM, IJIe OCHOBHOE
mecto 3anumaror HIIBII. VX mpumeHeHne mpu OCTpoi 6oiu
B CIIMHE B OOJBLIMHCTBE CIy4aeB MO3BOJISET JOCTUYb IOJIHOIO
WM 4aCTUYHOTIO TeparneBrudeckoro ycunexa. [Ipu nogoctpoii u
XpoHnueckoii 6o B crinHe ¢ pexruBrocts HIIBIT Heckoabko
Hiwke. LlenecoobpasHoCTh X Ha3HAYCHUS Oa3UpyeTCs Ha JOKa-
3aTesibHOI 6a3e, KOTOPOH HET B Ipyrux Kiaccax aHalbl'eTHKOB
— rapaieramosa ¥ OIMUOUJIOB, a Takke MuopenakcantoB [20].
Hcnonb3oBaHne MUOPEIAKCAHTOB ONPaBAaHO 3HAYMMOHN POJIBIO
MBILIIEYHOTO THIIEPTOHYCA B MATOreHe3e 00NN B HW)KHEW 4acTh
CIIMHBI, XOTS YPOBEHb JOKa3aTeNbHON 0a3bl Ul 3TUX Iperna-
paroB HeBbIcokui [21, 22]. MuopenakcaHTbl B 3HAYUTEIbHON
CTEHEHH SIBIISIIOTCS JIOMOJIHUTEIBHBIM CPEICTBOM, HX IpHMe-
HEHHE B KOMIUIEKCHOW TepPalMu MOXKET ObITh MOJIE3HbIM, HO HE
noBbIaeT APHEKTUBHOCTH JIeUeHUs] Hecrenupuieckoir 6oam
B criiHe. OCOOCHHO 3HAYMTEILHBIMU SBIISIOTCS PEKOMEHIAIUH
IO BBITIOJIHCHHIO IBUTATEIILHOTO PEXUMa U PU3HUECKUX HATPY-
30K — HE0OXOIMMO M30eraTh/OrpaHN4UBaTh MOCTEIbHBIN PEKUM
¥ n30erath Harpy304HbIX yHpakHeHui [23].

B ciryuae xpoHuueckoii Hecrieruduueckoii 60 B CIIMHE 3KC-
IEPThl HE PEKOMEHIYIOT HCIOJB30BaTh (pU3MOTEparieBTHYCCKUE
METO/Ibl, MHOTHE U3 KOTOPBIX UMEIOT HEIOCTATOUHYIO JOKA3aTeb-
Hy!0 6a3y. MoryT ObITh TIOJIE3HBIMU KpaTKue Kypcbl 00e30011Ba-
IOLIMX CPEICTB U MPOLENYp, (PU3HMISCKUE YIIPAKHEHHSI U KOTHHU-
THBHasl TIoBeJieHYecKast Tepanust. [Ipu 0TCyTCTBUY 3HAYUTEILHOTO
YIy4LIEHHUs I0CNIE UCIOJIB30BAaHUSA ITHUX METOIOB HEOOXOAUMO
HEPEXOUTh K MYJIETHIMCIUIUTMHAPHON TEPAITHU C NPHUBICUCHUEM
CIICIMAJIMCTOB T10 JICYCHNIO XPOHUUECKO# Oou [23].
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OpnHako, Korna NPUBEICHHBIC BBILIE CPEICTBA TEpaluud He
00€CIEUNBAIOT YITyUIICHHS U 00JIb B CIIMHE BO3HHKACT Ha (hOHE
JIMCKPAAUKYISIPHOTO KOH(IMKTA M COIPOBOXKAACTCSI CTOMKUM
KOPEILIKOBBIM CHHPOMOM, HEOOXOMMO IIPUMEHSTh O0Jee akTHB-
Hble (MHTEPBEHIIMOHHBIC) METO/IbI JICUEHHS — Pa3HOOOpa3HbIE CIIO-
COOBI JIOKAJILHOTO BBeJICHNsI (PapMaKOIOrHUEeCKHX HPEnapaToB — OT
0aHAJILHOTO TIOAKOKHOTO OOKAJIBIBAHUS OOJIE3HEHHBIX TOUEK 10
VY3U- u MPT- KOHTpOIMPOBaHHBIX MHBEKLUH HEMOCPEICTBEHHO
B 00J1aCTh TIOBPEKJICHHOTO HEPBHOIO KOPEILKa, B AMUIYpPAIbHOES
HPOCTPaHCTBO, B (haceTouHslil cycraB [24]. MHTepBeHIIMOHHbIE
METO/IbI JICUCHUS JIOJDKHBI HaXOIUTHCS B PyKaxX OIBITHOIO CIIe-
IMAJIMCTA, a TIPOBOIUTH MX HEOOXOIMMO B XOPOIIO OCHAICHHOM
KaOuHeTe, MPY TIIATeILHOM MPHACPKHUBAHUH IPABHIT ACSIITUKU 1
aHTHcenTUKY. [IpuHIMIIanbHOE 3HaUeHHE UMEeT UCIIONIb30BaHNe
JIy4eBBIX M YJIBTPa3BYKOBBIX METONIOB, KOTOpBIE OOECICUMBAIOT
TOYHOCTb BBEICHUS IIPETIapaToB.

MHTepBeHLIMOHHbBIE METOIUKH, KOTOpbIe 0a3upyroTCs Ha CO-
BPEMECHHBIX TEXHOJIOTHX, Ha4aal OypHO pa3BUBAThCS HA MPO-
TSDKCHUH TIOCIIEHUX JIeCATHICTHH. Pa3BUTHE HOBBIX BHIOB
JICYCHHs] JIereHepaTHBHO-IUCTpOduUecKux 3abojeBaHuil mo-
3BOHOYHHKA CBSA3aHO, C OJHOI CTOPOHBI, C AKTUBHBIM ITOMCKOM
9 EeKTUBHBIX MaJOTPaBMATHYECKUX (MAJIOWHBA3UBHBIX) CIIO-
c00O0B JICYEHUs], C APYTOi — C POCTOM TEXHUUECKUX U TEXHOJIO-
I'HYecKUX BO3MOKHOCTeH. [Ipormioe cronerre 03HaMEHOBAHO
pa3BUTHEM IYHKIMOHHBIX METOIMK - INpPEIJIoKEHa METOAMKA
XEMOHYKJIeonu3uca. BHeqpeHne coBpeMEHHBIX ITyHKIMOHHBIX
TEXHOJIOTUH B Jie4eHUE BEpPTEOPOreHHBIX OOJNEBBIX CHHIPOMOB
IIO3BOJIMJIO 3HAYUTEJILHO YMEHBIIUTh CPOKHU JICUEHUs, IpUMe-
HSTh METOAMKY B aMOYJIaTOPHBIX YCIOBHUSX (XUPYPTHs OIXHOIO
JIHSI) M YIYYIIMTh KAa4eCTBO JKU3HU OOJNBHBIX IPH OCTEOXOH-
JIpo3¢ MOSICHUYHOIO OTZEJa IT03BOHOYHUKA, OCJIOKHEHHOIO, B
IEpPBYIO OYepellb, TPbDKaMK MEKIIO3BOHKOBBIX IHUCKOB [25,26].
OpfHaKo B CHIIy TEXHOJOI'MYECKOH CIIOKHOCTU NPUMEHEHHUS,
BBICOKOW IIEHBI OOOPYZOBAHUS 3TH METOAUKHM IPUMEHSIOT Yy
OTPaHUYEHHOIO KOHTHHIEHTa OO0JbHBIX. OTAENIbHO CclexyeT
OTMETUTh 3MUAYPAIBHYI0 HHBEKLHUIO, KOTOPYIO B OAMHAKOBOH
Mepe MOXKHO OTHECTH KaK K KOHCEPBAaTUBHBIM, TaK M K XHUPYp-
IHYECKUM ITyHKUHOHHBIM MeToankaM. C  XHPyprudecKuMH
IYHKIMOHHBIMA METOIUKaMHU €€ OObEAMHSET BO3MOXKHOCTb
HETMOCPE/ICTBEHHOTO BIIMSHUS Ha I1aTOJOTHYECKUI 0OBEKT, a ¢
KOHCEPBATHUBHBIMH — 10 CYTH, HHBEKLMOHHBII XapaKkTep BIUs-
HUs Ha O0sIe3Hb (METO/] aKTHBHOM Teparun).

B cneunanusupoBanbix kauHukax Esponel u CLIA s se-
YEHUsI OCTPOro U XPOHHUYECKOTo OO0JIEBOrO CHHApPOMA LIMPOKO
OPUMCHSIOT JieueOHbIe OoKambl [27], KOTOpBIC MPH OCTEOXOH-
JIpo3¢ MO3BOHOYHMKA AENAT Ha OJIOKagbl B 30HE MHHEpPBALUU
3aJIHUX BETOK CIIMHHOMO3IOBBIX HEpBOB (T1apaBepTeOpasbHbIC
0JI0Ka bl MBILILI, CYXOKUIIUI; BHYTPUCYCTaBHBIC, IEPHAPTHKY-
JSIpHBIE OJIOKA/IbI (PACETOUHBIX - JYTOOTPOCTKOBBIX CYCTaBOB)
0JI0KaIbI B 30HE MHHEPBAIIUK 00PATHOI BETKH CITMHHOMO3TOBO-
ro HepBa (ANUAYpabHbIC OJIOKA/IbI, ITyHKIHH AUCKOB, OJIOKA/IbI
CIIMHHOMO3TOBBIX HepBOB). JIpyrue Buibl OJIOKaj, CBSI3aHBI C
BBE/JCHHEM 00e300JIMBAIOLIMX MIPENapaToB B pedieKCOreHHbIS
30HBI — IapaBepTeOpabHble, 0JI0Kabl MBIIICUHBIX YIUIOTHE-
HUN 1 OE3MHBEKIMOHHBIC OJIOKaAbI (ANIIMKAIMK JUMEKCUAA,
XJopaTIIIoBbIe Onokanel). I. Mananra, D. Bonbsd [28] onucanu
HO3UTUBHBINA OMNBIT CHATHS MUO(pACHHaIbHOIO OOJIEBOr0 CHH-
JIpoMa IyTeM JIOKaJbHOI'O BBEACHHUS MEAMKAaMEHTO3HBIX IIpe-
napaToB B TPUITEPHBIC TOUKHU 3aCHCTBEHHOW MbIIILbL. Jljis
JIOKQJIHOTO BBEJICHHSI OOBIYHO HCIIOJIB3YIOT CMECh aHECTETHKA
(umokanH, OynuBaKanH) ¢ HEOOJIBLIMMH JJ03aMHU TIIFOKOKOPTH-
xouna. B.1. Kpemuc [29] yrBepxnaet, uto peruoHapHbie 6J10-
KaJbl (AnuaypanbHas GapMakoTepanus U rnapaBepreOpaibHbIe
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KOPELIKOBbIE OJI0Ka/bl INIIOKOKOPTUKOCTEPOUIAMH) MTOBBIILIAIOT
3G PEKTUBHOCTD JICUCHHS TMOSICHUYHON OOJNM M Jar0T BO3MOXK-
HOCTb ITPOBOJUTH IIATOTCHETUUECKYIO TEPAINIO Pa3HOOOPa3HBIX
BEpTEOPOreHHBIX HEBPOJIOTMYECKUX CHHIPOMOB, BKIIOYasi ped-
JICKTOPHBIC, KOMIIPECCHOHHBIC, MBbIIICYHO-AUCTOHUYCCKHUE CHUH-
JIPOMBI, HEHPOAUCTPOPUUCCKHE U3MCHCHHSI B MBIIIIIIAX, CBA3KAX,
KOCTHO-CYCTaBHOM aIapare, JUKBUIUPYIOT O0JIEBOH CHHIPOM C
BOCCTAHOBJIEHHEM OOBIYHOM KU3HEIEATEIbHOCTH. ABTOP OTMEYa-
eT, uTo 2(p(PEKTUBHOCTH PETHOHAPHBIX JIedeOHBIX OOKas y O0Ib-
HBIX C peICKTOPHBIMK CHH/IPOMAMH BBILIE, YEM Yy MALMEHTOB C
KOMITPECCUOHHBIMH pa}lI/IKyﬂﬂprlMl/l CUHApPOMaMU.

B narorenese KopeukoBoi 0071 OCHOBHYIO POJIb UTPAET CO-
YyeTaHHe MEXaHM4YeCcKoro (axkropa (IIpojamnc WM IpbhKa Mex-
MO3BOHKOBOTO [IMCKA, KOCTHO-JICTCHEPATHBHBIC W3MEHEHUS B
MO3BOHOYHUKE) C JaJIbHEHIIEH BOCHAIUTEIBLHONW peaKiuen
HEepBHOTo Kopemika. JlokazaHo, 4TO pa3Mep IpbDKHU JUCKA U
CTCIICHb KOMIIPECCHUU KOPEIIKa HE ABJISAIOTCA TaKMMU 3HA4YU-
TEJIbHBIMH B Te€He3e O0JIEBOIO CHHIPOMA, KaK HaJMuUe COIyT-
ctBytomiero Bocnaigenus. [30,31]. MiMeHHo BocmaseHue sBIsi-
eTCsl TUHAMHUYECKUM (HaKTOpPOM MAaTOJIOTHYECKOro mporecca,
mo3ToMy 060opbba ¢ HUM JOJKHA OBITh HA MEPBOM MECTE U B
OOJIBIIMHCTBE CIy4aeB HCIIOJIb30BAThCS KaK ajbTepHATHBA XU-
PYPrUYeCKOMYy BMELIATEIbCTBY IPH OTCYTCTBUU aOCOJIOTHBIX
HOKaSaHHi’I K Ol'lepaTI/IBHOMy BMEIIATCJIbCTBY.

PasBuTre 0OIECBBIX ONIYIIICHUI HE3aBUCUMO OT TPUUUH (Hop-
MHPOBaHHsI 3TOr0 OOJICBOr0 CHHAPOMA (ITOPAKCHUE SJICMEHTOB
CBA30YHOIO alrapara 103BOHOYHHKA UJIK MBIIICYHBIX BOJIOKOH,
CHUHOBHHUT d)aceTqube CyCTaBOB WJIM KOMITPECCHUSA HEPBHBIX
KOPEIIKOB), BCETrla CONPOBOMKIAETCS MECTHOM BOCTIAIUTEIILHON
peakuueii [32,33]. BolisicHeHHEe MEXaHU3MOB CAaHOT€HE3a XPOHHU-
4ecKoro 00JIeBOro CHHAPOMA IPH OCTEOXOHAPO3€E MO3BOHOUHH-
Ka Hayarto euie BHadaie XX Beka. [Io MHEHHIO MHOXeCTBa aB-
Topos [9,10], pewaromias poib B perpecce 60J1eBOro cuHIpomMa
NPUHAJIC)KUT YMEHBIICHUIO CTCIICHNU OTEKAa U HanyaHm[ MCX-
II03BOHKOBOTIO Jucka. [lpyrue uccienosarenu [34,35] cuurator,
4TO OOJIEBOI CHHAPOM BBI3BaH OTEKOM KOPEIIKA CIIMHHOMO3-
TOBOI'0 HEpBa M COOTBETCTBEHHO perpecc 00JIEBOr0 CHHAPOMA
00ycCJIOBJIeH JMKBUAALMEH OTeka Kopelika. B coBpeMeHHBIX
HCCIICIOBAHUAX q)aKT yMeHbLUeHI/IH 061>ema BBIIIITUYMBAHUS U
CTEIEHH 'MApaTaliK MOPAKEHHOTO MEKII03BOHKOBOIO JNCKA B
porecce peMuccuy 60JIeBOro CHHAPOMa IOATBEP K IaeTCs qaH-
HBIMH JTHHAMHYCCKON MAarHUTHO-PE30HAHCHOW ToMorpaduu.
CreneHb pa3apaxeHHs: KOPEIIKa 3aBUCHT HE TOJILKO OT BEJIUUH-
HBI BBIIITYMBAHWA, HO U OT IIJIOTHOCTHU AMCKA.

MecTHBIH aHECTETHK HMPEUMYILECTBEHHO BIMsET HA Oe3MU-
CJIMHOBBIEC MCIJICHHBIC ITPOBOAHHUKH, KPOME 6J'[OKa)1bI 6OJ'[eBbIX
ahpepeHTHBIX BOJOKOH, BJICUCT K OJOKaJe W BETCTATHBHBIX
BOJIOKOH. [To3TOMY OTMEuaeTcs yMEHbLICHUE MaTOJIOIMYEeCKUX
BEIeTaTHBHBIX PEaKIMi Kak BO BpeMs ICHCTBUS aHECTETHKA,
TaK U JUINTEJIbHOE BPeMsl IIOCJIE MIOJHOTO BBIBEACHUS €ro ¢ Op-
ranu3ma [36]. Onnaxo naHHbI 3GdeKT y OONBHBIX C IPhDKAMH
MCIXKITO3BOHKOBBIX JHCKOB HOCHUT BpeMeHHblﬁ XapakTep, 4To
MOATBEPXKIAeTCs BO30OHOBICHHEM OOJM Yy HAlMEHTOB, KOTO-
PBIM U1 CHUXKCHUA 60.]'[1/1 BBO/JIMJIM WCKJIFOUUTCIIBHO MECTHBIC
AHCCTCTUKU. KpOMe TOro, NPUMEHCHUE MECTHBIX aHECTECTUKOB
npeaonpeacisgeT CHUKCHUE MMPOHULATEIIbHOCTH MHKpOCOCy)lOB
W YTHETCHUE aKTUBHOCTH SKTOIIMYECKHX O4YaroB Jaxe B Cy6Te-
paneBTHYEeCKUX KOHLEHTpauusax [36,37]. B Hacrosiee Bpems
HanboJjee MUPOKO MPUMEHSIOT JiedeOHbIe OI0KaIbI ¢ o0aBie-
HHEM KOPTHKOCTEPOHMJOB K MECTHBIM aHecTeThukaM. [IpoTuBo-
BOCMAJIUTEIILHOE JCUCTBHE KOPTUKOCTEPOUIOB (B OOJBINCH
CTENEHH CYCIEH3HMOHHBIX ()OPM) SIBISETCS HPSIMBIM M BbIpa-
JKCHHBIM IIPpU JIOKAJIbHOM BBCIACHUU. l_[pl/l OTOM TEpaneBTUYC-
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CKast KOHIIGHTPALHS COXPaHsETCsl Ha MPOTSHKSHUHU JIBYX HeJelb
nociie uabekuuu [30].

MecTHbIE aHECTETUKH KpOME BPEMEHHOI'O YMEHbUICHUS 00-
JIEBOTO CHHJIPOMA, CIIOCOOCTBYIOT Pa3BEICHUI0 XUMHUYECKHX
U UMMYHHBIX areHTOB, KOTOPbIE, B CBOIO OuYepe/ib, MPUBOIAT K
BO3HUKHOBEHHMIO U MOACPKAHHIO BOCHAIUTEIBHON peakiuu
B SMMIYpaJIbHOM IIpOCTpaHcTBe. BBeneHne nedeOHbIX CpeicTB
B OMUAYpajbHOE MPOCTPAHCTBO IMO3BOJSIET COCPEIOTOYHTH M
JICTIOHUPOBATh MX HEKOTOPOE KOJIMYECTBO B KOHKPETHOM Cer-
MEHTe, B YaCTHOCTH HAa YYacTKe BO3HMKHOBEHUs, BIUTH Ha
HEPBHBIC BOJIOKHA HAa IPOTSDKCHUM JJIMTEIBHOTO BPEMEHH,
yYMEHbILIAsi OTEK, BOCIAJIEHHE M, COOTBETCTBEHHO, 00ib. Ilpn
9TOM KOPTHUKOCTEPOU/IHBIE Mpernaparsl, OyayuH KHUPOPacTBOPH-
MBIMHU, JOCTUTAIOT BBICOKOW MECTHOW KOHLIGHTPALHUU B KHUPO-
BOM KJIETYATKE AIUAYPaIbHOIO IPOCTPAHCTBA, [1€ U HAXOAATCS
B TEUEHHE JUIUTEJILHOTO nepuosa [38].

KoHeuHbIM 3B€HOM B NAaTOr€HETHYECKOW LEMOYKE Pa3sBUTHS
©0JICBOrO CHH/IPOMA, BBI3BAHHOT'O JIeTeHEPaTHBHO-TUCTpOdHYe-
CKUM ITOPaKEHHEM MO3BOHOYHHKA, SIBJSIETCS HEPBHOE OKOHYA-
HHE WM KOPEUIOK He3aBUCHMO OT MPUYUH Pa3BUTHsI OOJICBOTO
cunapoma. Perpecc 6oiu rociie anuaypaabHON HHBEKIMU 00y-
CJIOBJICH HEIOCPECTBEHHBIM JCHCTBUEM MECTHOTO aHAIIbIeTH-
Ka U CBs3aH ¢ pOpMUPOBAHUEM CEHCOPHOM OJIOKabl, YTO yrHE-
TaeT apPpepeHTaIMIo C COOTBETCTBYOLICH peslakCaliel MBI
U CBSI30K IMOSICHUYHOIO OT/ENA MO3BOHOYHMKA M IPOTHBOBOC-
HaJUTEIBHBIM JCHCTBHEM TOPMOHOB, YTO Pa3pbIBACT «3aMKHY-
TBIN Kpyr»: 00JIb — MbIIIEUHBI cria3m — 6016 [39]. B.M. OnbxoB
U coaBt [40] yTOYHSIOT, YTO KIMHUYECKHUH d()PEKT cTepOrI0B
HPH SMHYPAIBHOM BBEICHUH 00YCIOBICH TOPMOKCHHEM CHH-
Te3a WM BBICBOOOX/CHUS TPOTUBOBOCIIAIUTEIBHBIX BELIECTB
— mpocTtaranauHoB U (ocdonumnassl A2. [TIOKOKOPTHKOHIbI
YMEHBIIAIOT BOCMAJICHUE, YTHeTas Kak CHHTE3, TaK U BBICBO-
OO0JKJIeHHE MPOTHBOBOCHIAIUTENIBHBIX HUTOKMHOB, YTO MPHUBO-
JUT K BTOPUYHOMY MeCTHOMY oOe30oimBaroniemMy 3¢dexry
[41,42]. I'MOKOKOPTHKOMIBI — MOIIHOE IPOTHBOBOCHIAINTEIb-
HOE CpPEJCTBO, CO3[aBasi BBICOKYIO KOHLEHTPAIMIO TaKOro
npernapara Ha y4acTKe IaTOJIOIMYECKOro Iporecca, obecrie-
YMBAIOT BBIPAXKCHHBIH KIIMHUYECKUH pe3ysabTar. O000IeHHbIH
HPOTHBOBOCIIAIUTENILHBI MEXaHU3M JICHCTBHS [ITIOKOKOPTHKO-
UJI0B COCTOUT [43] B cTaOMIM3aIHK JTH30COMATBHBIX MEMOpaH
JICWKOLIMTOB M MPEIOTBPAILCHNH BBIXOAA KHUCIOT M THApOJa3
U3 JICHKOLMTOB; MHIMOMPOBAHMHM aKKyMYISIIMH Makpodaro
B Y4acTKe BOCHAJICHUS; CHI)KCHUH aJI'€3UH JICHKOILMTOB K JH-
JOTENUIO KalWUIIPOB; YMEHBIICHUH MPOHUIAEMOCTH CTECHKH
KalUBIPOB M 00pa30BaHUM OTEKa; CHI)KCHUH YPOBHS KOMIIO-
HEHTOB KOMIUIEMEHTA; aHTArOHN3Ma OTHOCHTEIIbHO aKTHBHOCTH
rUCTaMHMHA M 0CBOOOXKICHUH KHHHHA U3 CYyOCTPATOB; CHI)KCHUH
nponudepanun GudpodIacTOB, OTIIOKEHNH KoJutareHa u ¢op-
MHPOBAaHHHU PyOIIOBOH TKaHU; yrHETeHHH (HEpMEHTOB Jerpajia-
[[U{, B TOM YHCJIC KOJUIAreHO3a M aKTUBATOpa IIa3MHHOICHA;
yTHETEeHUsI BBIPAOOTKHU BOCHIAIUTEIILHBIX JTUM(POKHHOB 1 MOHO-
KUHOB, BKJIIOYasi HHTEPJICHKUH-1 1 pakTop HEKpO3a OIMyXOJIH.

Co BpeMeHH Hadasa 3MUIypajJbHOrO BBEACHHS TITIOKOKOPTH-
KOM/JIOB HAalllM 3HAHUSI 0 MEXaHU3MaX MX JICHCTBUS CYILIECTBEHHO
pacIIMpUINCh, KaK ¥ TIOHUMaHHE MEXaHU3MOB Pa3BUTHUs OOJIH
Ha (YHKIHOHAIBHOM M MOJICKYJISIPHOM YDPOBHSX. MexaHu3m
JNEUCTBUSI SIMIYPAIbHOTO BBEACHHS DIIIOKOKOPTUKOMIOB H
MECTHBIX aHECTETHKOB /10 KOHI[A HE PACKpBIT, CIEAyeT Hpe[-
HOJIOXKUTD, YTO OH CBSI3aH C U3MEHEHHEM HOLMLICIITUBHBIX CHT-
HaJIOB, Pe(ICKTOPHBIX MEXaHH3MOB LEHTPOOCIKHBIX BOJIOKOH,
(YHKLIHMOHAJIBHOTO COCTOSIHUS HeiipoHOB. [IpuMeHeHHe roKo-
KOPTHKOHJIOB TIPH HecTienn(puIeckoii 00N B CIIMHE OCHOBBIBA-
eTCsl Ha TPE/NOJIOKEHHH, YTO OHU HEHTPaIN3yIOT BBIJCICHHE
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(hocdonumnasel A, ¢ TOBPEXKICHHOTO JET€HEPATHBHOIO IMCKA 1
6nokupyoT C-BOJIOKHA HOLIMLIEIITOPOB [44].

DnuaypanbHble HHBEKIMN CTEPOUIOB ISl JICUSHHUS OCTPOH U
XPOHUUECKOH 00JIM HIMPOKO MCIIONb3YIOTCA BO BceM Mupe [45].
ViMeHHO SmuaypanbHbIe CTEPOHMIHbIE HWHBEKIUHU IO3BOJISIOT
JOCTHYb BOCIAINTENbHBIX TKaHEH — MOC/ie BBEICHUs Hpera-
para B 3MUAYPAIBHOE NPOCTPAHCTBO CO3MAIOTCS OIaronpusT-
HbIe yCIIoBHs I JU(PY3UH TTIOKOKOPTUKOMIOB MM JPYTUX
(hapMaKoJIOrH4eCKUX CPECTB B OKPYIKAIOIINE TKaHH, BKIIIOUAsI
HEPBHBII KOPEIIOK, HE3aBUCHMO OT IIPUYMH €ro KOMIIPECCHU
Wi paszapakeHus. He Bce skcrmepThl MOAAEPKUBAIOT LIEIECO-
00pa3HOCTh TaKOrO METOZA JICUEHHs], OJHAKO OH, IO cell JeHb
0CTaeTcsl JOCTaTOYHO BOCTpeOOBaHHBIM [46]. MeToa akTHBHO
IPUMEHSIOT 1JIS JICYCHUS! KOPELIKOBON OO0JIM, BHI3BAaHHOW I'PbI-
J)KaMH ME)KIO3BOHKOBBIX JUCKOB; OOJIM B CIIMHE, BBI3BAaHHOU
CIIMHAJIBHBIM CTEHO30M M aKCHAJIbHOM 0OJIBIO B CIIMHE. DMHY-
pajibHbIe HHBEKIIMH BBIMIONHSIOT BO BCEX OT/AENAX O3BOHOYHH-
Ka: MIEHHOM, TPYIHOM ¥ HOSICHUYHOM.

DOnuaypanbHO BBEACHHBIE KOPTUKOCTEPOUBI (32 HCKIIOYE-
HHMEM I'MJPOKOPTU30HA) He 00J1aJat0T OBPEKIAIOLINM UK pa3-
JPaKAOLINM JIeHCTBHEM Ha HEPBHYIO TKaHb, YTO MOATBEPIK/IC-
HO DKCIIEPUMEHTAJBbHBIMA U KIMHUYECKUMHU HCCIIEIOBAHUSIMU
[47]. Onnako He cienyer 3a0bIBAaTh, YTO PAa3PhIB «3aMKHYTOIO
Kpyra», HapajieJbHO C MPOTUBOBOCIAIUTEIBHBIM P dherTom
KOPTHKOCTEPOUIOB, CHIKAET KOMIIPECCHIO MEXKII03BOHKOBOIO
JICKa, a 9TO, B CBOIO OUepe/lb, YMEHBIIAET €ro pasmep 3a cueT
CHIDKEHHSI BHYTPHUJIMCKOBOTO JIABJICHUS M HOTEPU KHUAKOCTH
MOBPESKACHHBIMH TKaHSMH JIMCKA, YTO MPUBOIUT K €ro «II0J-
ceixanuio» [37]. [IOKOKOPTHKOUIBI OTHOCUTEIBHO O€301acHBI
IPH BBEJICHUH B DIUIYPaJbHOE IIPOCTPAHCTBO, OJHAKO MOTYT
BBI3BaTh OCJIOKHEHHs HPH IONAJaHUM B CyOIypaibHOE IMpo-
cTpaHcTBo [48].

Wzyuyena He TONBKO S(P(PEKTHBHOCTH COOCTBEHHO OSIHIY-
paJbHBIX MHBEKLUI, HO U UX dPPEKTHBHOCTb B CPABHEHHH C
JIPyTUMU NyHKUHOHHBIMM Meroaukamu. Tak, M.B. XwxHsk,
E.B. Ilpuiimak [49] oneHmnn Onwkaiiiine ¥ OTAalEHHBIE pe-
3yJIBTaThl JICYCHUsI OOJEBBIX CHHIPOMOB y HAlIEHTOB C IIPO-
TPY3HUSIMH MEXKII03BOHKOBBIX JUCKOB ITOSCHUYHOIO OT/eNa MO-
3BOHOYHHKA CHOCOOOM An(depeHINPOBAaHHOIO MPUMEHEHHUS
IYHKIIMOHHOM J1a3epHONH MHUKPOJMCKIKTOMHU U JUIUTEIbHOU
MHTEpJIaMUHAPHOI snuaypaibHoil (apmakorepanuu (MED)
(munpocnan M aHectetuku). IIpoBeneHo peTpocneKTUBHOE
JIMHaMHMYecKoe HaOmroneHue 3a 125 OonbHBIMH. AHanu3 Oau-
KaWIIMX U OTHAJCHHBIX PE3yJbTaToB JU(GdEpeHIHPOBAHHOTO
XUPYPTrHYECKOTO JICYCHHs BBISIBUJI, YTO JUIMTENIbHASI MHTEpIIa-
MHHapHasi JIuaypaibHas dapmakorepanust Oosee 3dpexTuBHa
B PaHHEM MepHoje HAOMIONCHUs, a B IPOMEKYTOYHOM U OT/a-
JICHHOM I1eproiax 6oJiee ONTUMAIIBHOM SIBISIETCS Ty HKIHOHHAST
Jla3epHasi MUKPOJUCKIKTOMUS [25,26].

A. Kaye u coast. B 2015 . ony6iukoBanu mera aHanu3 52
KOHTPOJMPOBAHHBIX HMCCIEIOBAHMI, B KOTOPHIX CPaBHHBAIOCH
JEWCTBUE MHBEKLHUH DIIOKOKOPTUKOWIOB, MECTHBIX aHajbre-
THKOB M IIIale00 MPU XPOHUYECKOW OOJIM B CIHMHE, CBSI3aHHOM
C TPBDKAMHM MEKIIO3BOHKOBBIX [HCKOB B IICHHOM, TPYIHOM
¥ TOSICHUYHOM YPOBHSIX TO3BOHOYHHKA, a TaKXKe CTEHO3¢ I10-
3BOHOYHOTO KaHaja. JTO MacIiiTabHOE HCCIISJOBAHUE B LEJIOM
HOJATBEPANIIO TIPEUMYILECTBA HHTEPBEHIIMOHHBIX METO/IOB: TIPH
BCEX JIOKAIN3ALUSIX MMOBPEXKCHHUS OTMEUCH BBICOKMH YPOBEHb
nokasarenbHocTH (1), B koTopoM 3 heKTHBHOCTE aKTHBHOIA Te-
pary MnpeBsblIana JeiCTBUE «ITYCTHILICK).

IMocne neadppexruBroctn HIIBIT u myHKIMOHHBIX METO-
JIOB JICUEHUSI, @ TAKKE NIPOBEICHUS AUAYPATbHON CTEPOUIHON
UHBEKIIMM M B ClIyyae CTOMKOM MEXaHHYECKOH KOMIIPECCHH
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HEPBHBIX OKOHYAHUH B COOTHOIICHUH C KIMHUYECKUMHU IIPO-
SIBIICHUSIMA HEOOXOIMMO MEPEeXOAUTh K COOTBETCTBYIOIIUM
XUPYPrHYECKUM METOfIaM JICUCHUs. XUPYPrudecKue BMella-
TEJILCTBA MPH JETeHePATHBHO-IUCTPOPHICCKUX 3a00IeBaHHSIX
MO3BOHOYHHMKA MOXKHO YCJIOBHO Pa3[eiHTh Ha KJIACCHUECKHE
OTKPBITBIE U MyHKLIHOHHBIE. OCHOBHAsI Macca CpeIy OTKPBITHIX
OIEPaTHBHBIX BMEIIATEJILCTB — 3TO MUKPOIAMCKIKTOMUH. Bce
OTKPBITBIE XMPYPTrUUECKHE BMELIATEIbCTBA MIPU TPhDKAX MEXK-
MI03BOHKOBBIX JMCKOB, B TOM YHMCJIE C IPUMEHEHUEM MHUKPOXH-
PYpPrUYecKoil TEeXHUKH, MMEIOT PsiJi HEJOCTATKOB: HEOOXoauMa
o01asi aHecTe3ns, BO3MOXKHO Pa3BUTHE KPOBOIIOTEPH M PUCKA
MOBPEXKICHHST TBEPAO MO3rOBOi 000JIOYKH, KOPCIIKOB CITHUH-
HOTO MO3ra, apTePHATIbHBIX ¥ BEHO3HBIX COCY/I0B, HH(PEKIIMOHHbIS
OCJIOKHEHUsI, (POPMHUPOBAHKE PYOLIOBO-CIIACYHOIO HpoLecca B 00-
JIACTH ONepaTHBHOro BMernaresnbeTBa [8-10], ocobeHHo GombIoit
PHCK OCIIOXKHEHHS B BUJIE TTOCIICONEPALIHOHHOTO SNy PaIbHOTO
¢udpo3a [9]. [TosToMy HEOOXOIMMO HPOIOIKUTE Pa3paboTKy IMO-
Ka3aHUH K IyHKIHOHHBIM METOIMKAM JICYCHHUsI JIeTeHepaTUBHO-
JUCTPOPHUISCKUX MOPAXKEHUI TTO3BOHOYHHKA C LISJbBIO TTOBBILIC-
HUst 9Q(HEKTUBHOCTH JIeYeHHs], MPEIOTBPAILCHNS] HHBAINIHOCTH
y HalEeHTOB, SKOHOMUH CPEJCTB U BPEMEHH.

HeobxomumMo yunTbiBaTh haKTOphI pUCKa BOSHUKHOBEHUS He-
crerduyueckoll 60 B CIIHMHE: MPEKJIOHHBIN BO3PACT, 3aHSTHE
TSDKEITBIM (PU3HUECKUM TPYAOM, KOTOPBIH COIPOBOKAASTCS TN~
TEJIbHBIMHU CTaTHYECKHMH HAarpy3KaMu, TIOJHATHE Ipy3a C HOBO-
poOTamMu TYJNOBHINA ¥ BHOpaLUel, TICUXOCOLMAIBHbIC ACIICKThI
(MOHOTOHHAsT (u3MUccKas paboTa, HEYIOBICTBOPUTEIHLHOCTH
YCIOBHSIMH TPY/a), ACHPECCHs, OKHPEHHE, TabaKOKypeHue,
HApKOMaHWUsl, BBIPQKEHHBIH CKOIMO03. PHCK BOSHUKHOBCHHUS He-
crienn(UUecKoil 00K B CIIUHE 3aBUCHUT TAKXKE OT aHTPOIOME-
TPHUYECKOr0o cTaryca (POcCT, TeIOCTPOCHHUE), Pa3HULBI B JJIMHE
HOT, U3MEHeHHs1 ocaHku (ycwieHue knudosa, JIopao3a, yMepeH-
HBII CKOJINO3), OT 110J1a (3KeHLIMHBI 0O0JICIOT Yallle), OJHAKO POJb
9THX (HAKTOPOB MO Ceil JACHb OCTaeTCs AUCKyTabenpHOU [51].
Heo0XxoauMo He TONBKO OCMBICIUTD (PaKTOpbI pUCKA, HO U IIH-
POKO TpomnaraHaAupoBath NPOGHUIAKTHYSCKAE MEPONPUSITHSI.
[Mpodunaktuueckue MeponpHITHS (GOPMUPYIOTCS C YUIETOM
JIBYyX OCHOBHBIX (DaKTOPOB IPH Pa3BUTHH OCTEOXOHIpO3a: Ha-
CJIC/ICTBEHHOT'O M CTaTOAMHAMUYECKUX Ieperpy3ok. [lepBuuHas
npoHIaKTHKA COCTOUT B (JOPMUPOBAHNH MTPABMILHONW OCAHKH
TYJIOBHUIIA U (OPMHUPOBAHHUHU JIOPAOTUUESCKON MO3BI CUJISI; BTO-
puuHas npoduiakTrka (IpeaynpexaeHue ooocTpenus oones-
HHM) — B ()OPMHPOBAHUM MBILIEYHOTO KOPCETa IO3BOHOYHHMKA,
HEZOMYLICHHH YPE3MEPHBIX PHIBKOBBIX U JJIMTEIbHBIX CTaTH-
YECKUX Harpy3ok, nepeoxiaxiaeHus. OntumanbHOU (opmoit
(U3MYECKUX HArpy30K sIBIISICTCS IUIABaHKE.

BeiBozpl. [{iist obecrnieuenns 3pPpEeKTHBHOCTH U IPEEMCTBEH-
HOCTH B paboTe Bpaueil pa3HbIX CIELUAIbHOCTEH, KacaTelbHO
JIe4eOHON TAKTUKH MPH HATUYUU OOJH B HHYKHEH YacTH CIIHHBI
U KOPELIKOBOTO CHHIPOMa, O0YCIOBJIEHHOIO JEreHepaTHBHO-
JTUCTPODUUCCKUM TTOPAKCHUEM TO3BOHOYHHKA, HEOOXOIHUMBI
9TAaNHOCTh U aJICKBATHBIA BBIOOP METOJMKH JICYCHHs B COOT-
HOILCHUH C KJIMHUYECKUMH IIPOSIBICHUSIMU U TTATOMOP(OIIOTH-
YeCKUMH H3MEHEeHUsIMU. Peraroiast posib B perpecce 601eBoro
CHHPOMA NPUHAUIOKUT YMEHBIICHHUIO CTENIEHH OTeKa W Ha-
OyXaHHs MEKII03BOHKOBOTO JIMCKa, KOpEILIKa CIIMHHOMO3IOBO-
ro HepBa, HEPBHBIX OKOHYaHUH. He BhI3bIBa€T COMHEHUH, YTO
HECTEePOH/IHbIC TPOTUBOBOCIIAIUTENBHBIC TIpenaparTsl Hanbosee
3G PEKTUBHBI [JIs1 CHATHS TIOSICHUYHOW U KOPEIIKOBOM O0JH B
Hayaje JyieueHusd. ClenyrolmyM 3TaloM B JICYEHUHM OO0JIeBOIo
CHHJPOMA SIBJISTIOTCSI DITUJYpallbHbIE CTEPOMIHbIC WHBEKIINH,
KaK B BUJIC MOHOTEPAIHNH, TaK U COCTABIISIONIEH KOMIUIEKCHOTO
JIeYCHHs] XPOHUYECKOW HIKHEITOICHUYHON 00N M KOPEIIKOBO-
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ro CHHJIpOMa. DNUAYpaIbHbIC CTEPOUIHbIC HHBEKLUH [I0Ka3a-
HBI [IPU IPBIKaX MEKIIO3BOHKOBBIX IUCKOB, CIIOHIMIIOAPTPO3ax,
CTEHO3aX CIMHHOMO3IOBOIO KaHaja, CHOHAMIONUCTE3aX, 4YTO
00yCJIOBIMBAECT XPOHUYECKYIO HIDKHEHOSICHUYHYIO OOJb W/WiH
KOPEIIKOBBIA CHHIPOM.

B cinyuae nmeapdexrusHocTr HIIBII, myHKIHOHHBIX MeETO-
JIOB JICUCHUS] M SMUIYpabHON CTEPOMIHON MHBEKLUUH, a TaK-
K€ CTOMKON MEXaHMYECKOM KOMIPECCHM HEPBHBIX OKOHYaHUMN
HE00XOIMMO IEePEXOUTh K XUPYPTrHISCKUM METO/IAM JICUCHHUSL.
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SUMMARY

PAIN SYNDROMES CAUSED BY DEGENERATIVE-DYSTROPHIC SPINE DAMAGE (REVIEW)

Kvasnitskyi M.

State Institution of Science «Research and Practical Center of Preventive and Clinical Medicine»
State Administrative Department, Department of Miniinvasive Surgery Kyiv, Ukraine

The aim of the study was to explore different treatment ap-
proaches for degenerative-dystrophic damage of the spine and
define the most effective treatment methods, their stages regard-
ing the pathogenetic basis of pain syndromes.

Diverse treatments for degenerative-dystrophic damage of the
spine do not facilitate but even complicate general practitioner’s
work due to the fact that information on clinical benefits of vari-
ous drugs and techniques as well as various types of surgery is
too contradictory; there is no single method of consistent com-
bined therapy for vertebrogenic pain. There is no universal ther-
apy or surgery that would provide sustainable relief of symp-
toms of nonspecific back pain and/or radicular syndrome. The
pathogenesis of specific clinical manifestations of the disease
and the ratio of clinical manifestations and pathomorphological
changes are crucial in choosing the treatment. The general prin-
ciples of treatment are unchanged: rest, analgesics and move-
ment should be combined in appropriate sanogenic proportions
in each case. Reduction of oedema and swelling of the interver-
tebral disc and the spinal nerve root, nerve endings are crucial in
relief of pain syndrome. There is no doubt that nonsteroidal anti-
inflammatory drugs (NSAIDs) are the most effective in relieving
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lumbar and radicular pain at the beginning of treatment. In the
absence of significant improvement after the use of NSAIDs
and the essential sanogenic movement loads, a more dynamic
treatment should be used. First of all, different methods of lo-
cal administration of pharmacological drugs should be used:
starting with the simple subcutaneous injection of painful ar-
eas and finishing with ultrasound and MRI-controlled injec-
tions directly into the area around the damaged nerve root,
the epidural space, or the facet joint. In most cases, epidural
injections can reach areas of disc-radicular conflict — injec-
tion of the drug into the epidural space facilitates diffusion
of glucocorticoids (or other pharmacological agents) into
surrounding tissues as well as the nerve root regardless of its
compression or irritation.

Only after the ineffectiveness of NSAIDs and puncture treat-
ments as well as epidural injection and in cases of persistent
mechanical compression of the nerve roots taking into account
the clinical manifestations, appropriate surgical treatments, both
minimally invasive and open, are necessary.

Keywords: degenerative-dystrophic spine damage, pain syn-
dromes, treatment, epidural injections.
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PE3IOME

noaAxXoAbl K JJEHEHHIO BOJIEBBIX CUHJAPOMOB,
BbI3BBAHHBIX JETEHEPATUBHO-JUCTPO®UYE-
CKHUM IOPAKEHHUEM IIO3BOHOYHHUKA (OB30P)

KBacuunkuii H.B.

Tocyoapcmeennoe Hayunoe yupescoenue «Hayuno-npakmuuec-
Kull YeHmp npohuiakmuieckoll u KiuHuyeckou meouyunvly I o-
cyoapcmeenHo2o ynpasienus oenamu, Hayunwvlii omoen mano-
unsasusHoll xupypeuu, Kues, Yxpauna

Ilens nccnenoBannsg — OMPEACINUTh PA3HOIUIAHOBBIE O~
XOABI K JIEUCHHIO AETeHEepPaTHBHO-AMCTPO(PUIECKOTO MO-
pakeHHs MMO3BOHOYHHKA U CHOPMYIUPOBATH Hamboee -
(eKTHBHBIE METOJBI U CPEJCTBA JEUEHHUS, UX ITAMHOCTDH C
YIETOM MaTOTEHETHYECKOH OCHOBBI 0OJNIEBBIX CHHIPOMOB.

Nudopmanuss OTHOCHUTENBHO KIMHHYECKHX IIPEUMY-
IMIECTB Pa3sHOOOPA3HBIX MEAMNHMHCKUX MpenapatoB W
METOAMK M pPa3HOTO pPOAa OMEPATHBHBIX BMEIIATEIHCTB
CIUIIKOM TTPOTHBOPEUYNBA; OTCYTCTBYET €UHAs METOINKA
MoCJIe0BAaTEeIbHOM, KOMOMHUPOBAHHONW Tepamuu OO0JIeBO-
ro CHHApPOMa BepTEeOpOTeHHOTO Xapakrepa. OTCYTCTBY-
10T yHHUBEpCalbHBIE TEPANeBTHUYECKHE M XHPYPrHUYEeCKHE
BMEIIATENbCTBA, OOECIEUMBAIOIINE CTOWKOE HHBEIUPOBA-
HUE CHMIITOMOB Hecmenupuyeckoil Ooim B CIHHE HW/UIH
KOPEIIKOBOTO CHHApoMa. BeIOOp MeTonuku jnedeHus Ha-
XOAWTCS B IJIOCKOCTH TATOT€HE3a Pa3BUTHS KOHKPETHBIX
KIMHUYECKUX MPOABICHHH 3a0oneBaHUS M B COOTHOIIE-
HUAN KJIWHUYECKUX TPOSBICHUI ¢ maToMop(dororndyecku-
MHu n3MeHeHusMu. Pemaromast pons B perpecce 60neBoro
CHHIpPOMA NPHHAMICKHUT YMEHBIICHHIO CTEIEHH OTeKa
1 HaOyXaHHS MEXIIO3BOHKOBOTO AWCKA M KOPEIIKA CITHH-
HOMO3rOBOTO HEpBa, HEPBHBIX OkKoHuaHuM. Ilpm orcyr-
CTBUM 3HAYUTEIHHOTO YIYYIIEHUS MOCJIE HCIOIb30BAHUS
HECTEPOUIHBIX MPOTHBOBOCHANUTEIBHEIX IpENapaToB
(HIIBII) m pexoMeHJOBaHHBIX CAHOTEHHBIX JBHUTATEINb-
HBIX Harpy3ok HEOOXOJUMO NPHUMEHHTH 0oJiee aKTHBHBIC
METOJBI JEUYCHHUS - pa3HOOOpa3HbIE CIMOCOOHBI JTOKAaJIbHOTO
BBeJCHHS (papMaKoNOTHYECKUX MpenapaToB — OT OaHab-
HOTO TOJKOXHOTO OOKanabIBaHUS O0NEeBBIX TOoUek 10 Y3U-
1 MPT-KOHTPOJIMPOBAHHBIX MHBEKIMN HEMOCPEICTBEHHO
B 007aCTh BOKPYT MOBPEXJEHHOTO HEPBHOTO KOPEIIKa, B
SMHUTypantbHOE POCTPAHCTBO, (hACETOUHBIH CyCTaB.

B cnyuasx meapdextupHoctn npuema HIIBII m myHK-
IMOHHBIX METOJOB JICICHUS, a TAKyKe MPOBEICHUS IIUTY-
panbHOM CTEpOUTHON UHBEKIIMU U HATUYHNSI CTOMKON Mexa-
HAYECKON KOMIIPECCHN HEPBHBIX KOPEIIKOB, HEOOXOTUMO
MEePEeXOIUTh K XHPYyPTUISCKOMY BMEIIATEIbCTRY.
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OTOACOUSTIC EMISSION AND AUDITORY BRAINSTEM RESPONSE
IN PATIENTS WITH AUTOIMMUNE THYROIDITIS

Tarasenko M., Dieieva Yu., Naumenko A.

Bogomolets National Medical University, Department of Otorhinolaryngology, Kiev, Ukraine

In the process of getting acquainted with the data of the world
literature, it becomes clear that the human inner ear is not only
a hypersensitive structure to oxygenation factors, but also has a
high degree of immunoreactivity. The hematolabyrinth barrier
has been described in detail in many studies [9,12,13]. Harris et
al in 1985 described an experimental model of immune-induced
sensorineural hearing loss (SNHL) in animals that had been pre-
sensitized with an antigen [10]. In our opinion, the main idea of
research of this kind is to confirm the multifaceted effect on the
body, both of a systemic (organ-specific) autoimmune process
and an organ-specific autoimmune process. Our study examines
the effect of a specific autoimmune process in the thyroid gland
on the functional state of the body’s auditory system.

The prevalence of autoimmune thyroiditis (AIT) is difficult
to assess, since in the euthyroid phase it has almost no precise
clinical manifestations and corresponding diagnostic signs. Ac-
cording to the WHO, the carriage of antibodies to thyroglobu-
lin (TGADb) and thyroperoxidase (TPAb) and hypothyroidism is
about 10 times higher in women than in men. AIT in 70-80% is
the cause of cases of primary hypothyroidism. Its prevalence is
2% in the general population [1,14].

AIT makes up 20-30% of thyroid pathology in Ukraine. The
prevalence of thyroiditis in Ukraine over the past 10 years has
increased by 68%, and in terms of 100 thousand population - by
82%. The prevalence of AIT ranges from 0.1 to 1.2% in children
and 6-11% in women over 60 years of age. AIT is 4-8 times more
common in women of working age than in men, and recently there
has been a tendency towards morbidity at a younger age. Subclini-
cal thyroiditis and circulating antibodies are found in 10-15% of
apparently healthy individuals in a euthyroid stage [2].

The current stage of development of otorhinolaryngology re-
quires timely and comprehensive examination of patients who
are at risk of developing progressive hearing impairment. Time-
ly application of objective methods of audiometry will allow in
the future to prevent severe and irreversible hearing impairment
and will allow to correct the identified problems with drug ther-
apy without using hearing aids.

Gawron et al, after conducting electrophysiological tests to
study auditory function in patients with AIT, established the
presence of subclinical hearing impairment, that is, patients with
AIT had hearing impairment, but this problem had no obvious
clinical manifestations [6].

In order to understand the mechanisms of development of
such a complex polyetiological disease as SNHL, a deep knowl-
edge of the subtle mechanisms of the functioning of the auditory
analyzer under normal physiological conditions and in pathol-
ogy is required. This applies primarily to the study of complex
biochemical and electrophysiological processes occurring in the
auditory system, the study of the ultrastructure of the inner ear
and auditory pathways, metabolic processes, etc. SNHL can be
secondary in diseases that first cause conductive or mixed hear-
ing loss, and eventually lead to functional and organic chang-
es in the receptor cells of the spiral organ. This happens with
chronic purulent otitis media, adhesive otitis media, otosclero-
sis and Meniere’s disease. (V.I. Usachev, 2000; Timen, Kuzyk,
2000) [3].
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Many authors of scientific articles that investigated the re-
lationship between organ-specific autoimmune diseases and
SNHL, write about the presence of a statistically significant re-
lationship between the underlying pathology and hearing loss or
impairment.

Veldman (1984) describes the presence of the hematolaby-
rinth barrier, which is a kind of analogy to the blood-brain bar-
rier. Due to this, the structures of the inner ear have a special
immunological reactivity, when the regulation is disturbed, the
mechanisms of auto aggression towards cells and ultrastructures
are triggered [18].

Levent Renda (2015), in a study of hearing in children with
AIT in the euthyroid phase, describes the presence of a statisti-
cally significant relationship between an increase in TPAb and
TGAD levels and an increase in the thresholds of auditory sen-
sitivity during tone audiometry. The author describes the lack of
reliability when studying the influence of gender and age factors
on hearing. Researchers believe that the so-called “bystander”
effect, decreased immunotolerance of structures, cross-reac-
tions, and genetic factors may explain the occurrence of bilateral
LUTS in AIT [15].

W. Gawron et al (2004) describes the results of electro-
physiological studies of auditory function in children with
AIT without thyroid dysfunction. The studies were carried
out using the registration of ABRs. The author found a sta-
tistically significant relationship between an increase in auto-
immune activity in the thyroid gland and an increase in the
latency of wave I and the duration of the peak intervals III
— V. He explains this by the fact that receptors for alpha-
thyroxine are present in the inner ear, which takes an active
part in the normal formation of the inner ear. Another theory
of the relationship between AIT and SNHL of these authors
is the emergence of a specific autoimmune vasculitis and, as
a consequence, a gradual deterioration of metabolism in the
cells of the inner ear [8].

A. Arduc et al (2015), conducting tone audiometry in patients
with AIT in the euthyroid phase, found a reliable direct correla-
tion between an increase in TGAb concentration and an increase
in the thresholds of auditory sensitivity. Neuronal degeneration,
hyperproduction of endolymph, fibrous tissue proliferation,
compression of the perilymphatic space and atrophy of the organ
of Corti are some of the most likely etiological factors that cause
hearing impairment in AIT in their opinion [4].

Changes in the length of the OHC up to 5% of the total are
directly determined by the magnitude of the transmembrane
voltage, and not by changes in ionic equilibrium, according
to JoAnn McGee (2015). In addition, the relationship between
stress and mobility observed among OHCs is highly non-linear.
In contrast to the inner hair cells, the side wall of the OHC is
densely saturated with particles, which are integral components
of the cell membrane, and it is believed that these particles are
protein oligomers [16].

Changes in the position and shape of the OHC are accom-
panied by currents that reflect non-linear capacitance. It is the
movement of charged particles within the plasma membrane
that is the driving force of contractility.



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

The electrically sensitive motor protein underlying this pro-
cess was identified in 2000 and named prestin (SLC26A5), a
modified anionic transport protein belonging to the family of
proteins containing the soluble carrier SLC, 26 families, 5 rows.
Antibodies to prestin, which were localized in the membranes of
the OHC, induced the development of immunoreactivity, which
inhibits the development of electromotility [5,6].

I would like to briefly describe the process of formation of
electromobility. Recent studies indicate that intracellular Cl ions
act as external sensors for charge voltage. In this model, CI ions
occupy a position in the intracellular region of the membrane
protein prestin and move along an electrical gradient towards
the extracellular region during depolarization. This movement
of charge creates a corresponding change in the protein, reduces
its surface area and shrinks the cell. During hyperpolarization,
the opposite action occurs when Cl ions move to the extracel-
lular space within the protein region, although the anion never
moves to the extracellular space [7,17,18].

Violation of transcription of the gene encoding the protein
prestin, which occurs due to the activation of organ-specific au-
toimmune diseases, such as AIT, may be the cause of hearing
impairment. This theory can explain the unevenness and selec-
tivity of impaired function of the OHC.

The aim of this study was to determine the OHC disturbance
in patients with euthyroid AIT. Our task was to investigate AIT
factors influence on hearing function in patients with no subjec-
tive sensations of hearing loss.

We studied hearing in patients with euthyroid AIT to assess
the function of sound perception and determine the impact of
elevated levels of TGADb and TPADb on the spiral organ cells.

Materials and methods. We selected patients with euthyroid
AIT for this study. The main group consisted of 59 people
with AIT. The control group was presented by 29 healthy
individuals. Before the study patients were examined by an
endocrinologist. In all patients the levels of thyroid stimulat-
ing hormone (TSH), free thyroxine (T4), free triiodothyro-
nine (T3), TGAb, TPAb were determined. The function of the
outer hair cells (OHC) was assessed by DPOAE registration.
We estimated dependency of DPOAE data (signal/noise ratio
(S/N)) on TPAb and TGAD levels. We registered DPOAE at
frequencies of 1000 Hz, 1429 Hz, 2000 Hz, 2857 Hz, 4000
Hz, 5714 Hz and 8000 Hz. Then auditory brainstrem respons-
es (ABR) were evaluated. We used program Statistical Pack-
age for the Social Sciences 17 for statistical data. In addition,
we perform correlation analysis between autoimmune activ-
ity in thyroid gland and OHC function.

Table 1. DPOAE data in the main group with AIT and control group at frequency range
from 1000 Hz to 8000 Hz in the right (R) and left (L) ears (S/N ratio, dB)

Area (side) of registration/frequency (Hz) AIT (n=59) Control (n=29) P
R1000 9,39+0,46 10,28+0,75 0,318
L1000 9,224+0,43 10,62+0,59 0,064
R1429 10,97+0,51 12,34+0,78 0,152
L1429 10,27+0,57 11,96+0,75 0,088
R2000 11,98+0,79 13,55+1,07 0,252
L2000 10,97+0,61 12,65+1,03 0,146
R2857 13,2340,68 13<29+0,98 0,960
L2857 10,00+0,51 10,92+0,86 0,339
R4000 11,27+0,56 10,87+0,85 0,688
L4000 12,4040,60 12,19+1,09 0,857
R5714 9,32+0,51 10,57+0,69 0,160
L5714 9,16+0,48 10,72+0,75 0,076
R8000 6,38+0,42 9,98+0,42 <0,001
L8000 7,43+0,51 9,10+0,63 0,045
Table 2. ABR data in the main group with AIT and control group, stimulation with 80 dB HL (peak latency, msec)
Left side of registration AIT (n=59) Control (n=29) p
I peak 2,11+0,23 1,68+0,34 <0,001
11 peak 3,81+0,26 3,23+0,29 0,719
V peak 5,81+0,34 5,79+0,27 0,807
interpeaks interval I-111 1,69+0,33 2,15+0,44 <0,001
interpeaks interval II1-V 2,00+0,37 1,96+0,37 0,638
interpeaks interval [-V 3,70+0,39 4,11+0,44 <0,001
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Results and discussion. The age of patients in the study
ranged from 22 to 48 years and averaged on 33,254+6,32
years. Examination of thyroid gland function in patients of
both groups showed that the average level of TSH in the main
group was 2,74+0,83 mlU/ml, the average level of free T3 -
3,28+0,47 pg/ml, the average free T4 - 1,20+0,195 ng/dL,
which corresponded to normal levels. TGAD average content
in main group was 226,56+1,84 mIU/ml, in the control group
- 76,21+£11,04 mIU/ml. Levels of TPAb in the main group
were on average at 64+2.31 IU/mL, in the control group -
14,8341,39 IU/ml. The data show a significant increase in
autoimmune activity indicators in the main group in compari-
son with the control group.

The data in table 1 showed that measuring of S/N index at
a frequency of 8000 Hz in the right and left ears in the main
group with AIT was decreasing significantly (6,38+0,42 dB and
7,43+£0,51 dB) in comparison with control group (9,98+0,42 dB
and 9,10+0,63 dB). S/N index at frequency of 5714 Hz in the
right and left ears in the main group with AIT was no significant
difference comparing with the control group.

The data is shown that patients with AIT have a violation of
OHC function at frequencies of 5714 and 8000 Hz, damages
at these frequencies do not always feel and they can proceed
latently, before manifestation of more violent disorders.

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

The data in table 2 shows a statistically significant (p<0,001)
increase of the latency of the peak I in the group of patients with
AIT (2,11+0,23 msec) compared to the control group (1,68+0,34
msec). This indicate a delay of the signal transmission to the au-
ditory nerve due to the damage in the OHC of patients with AIT.

The electric impulse transmission is not interrupted in the
brain stem part of auditory pathway according to the inter-peak
intervals registration. This is evidenced by the shortening of the
inter-peak intervals I-II1, I-V.

In order to show the relationship and to determine the de-
pendence of the decrease in the function of OHC and increase
the level of antibodies to the thyroid metabolism products, we
conducted a correlation analysis. The type of interconnection
between the two processes was reverse using the Pearson cor-
relation coefficient, statistics were also established.

In figure 1, the right side is considered, at the frequency of
8000 Hz, in the diagram A of the seronegative persons (absence
of elevated TPAD level in AIT), the correlation coefficient shows
the feedback (r=-0.164) and statistically unreliable (p=0.396).
Diagram B presents the link between TPAb and the function of
the OHC in seropositive individuals. The Pearson coefficient is
-0.688 (p<0.001), which characterizes this interconnection as
inverse and statistically significant. That is, when increasing the
TPAD levels the function of the OHC will be reduced.

A 150+ B
1204 r= - 0,164 (p=0,396) r= - 0,688 (p<0,001)
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Fig.1. Correlation between the TPAb titles and the function of the right side OHC
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Fig.2. Correlation between the TGAb levels and the function of the right side OHC
at a frequency of 8000 Hz (A4 is seronegative, B is seropositive)
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Fig.4. Correlation between the TGAb level and the function of the lefi ear OHC
at a frequency of 8000 Hz (4 is seronegative, B is seropositive)

Figure 2 in diagram A shows the correlation between the TGAb
level and the S/N index, r=-0.227 at p=0.366. In seropositive for the
level of TGAD individuals (Diagram B), a reverse and statistically
significant correlation was found (r=-0.611, p<0.001). The results
obtained in the analysis of Chart B indicate that, with increasing
level of the TGADb leads to decreasing of the OHC function.

In figure 3, in the diagram A is the seronegative persons, the
correlation coefficient shows a direct relation (r = 0,157), which
is statistically unreliable (p = 0,415). Diagram B presents the link
between TPAD and the function of the OHC in seropositive indi-
viduals. The Pearson coefficient is -0.611 (p <0.001), which char-
acterizes this interconnection as inverse and statistically significant.

Figure 4 shows the left ear, at a frequency of 8000 Hz, in dia-
gram A, a correlation between the TGAb level and the S/N index
is depicted, r=-0,061, p=0,753 - feedback, no statistically sig-
nificant. In seropositive for the level of TGAD individuals (Dia-
gram B), a reverse and statistically significant correlation was
found (r =-0.547, p <0.001). It means that raising of antibodies
to thyroglobulin levels leads to decreasing of OHC function on
the left ear of patients with AIT.
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The registration of DPOAE and ABR revealed an increase in
the frequency (number of cases) of dysfunction of the OHC in
the main group. The lack of response when registering DPOAE
in the frequency range 5714-8000 Hz is 37.3-40.7%, which is
significantly (three times) and statistically significantly higher
than this indicator in healthy individuals (13.8%). According
to the results of registration of ABRs on both sides, there is an
increase in the latency of the peak I in the subjects of the main
group in relation to the control group. There is no lengthening
of the peak intervals I-III and I-V in patients with AIT compared
with healthy individuals on both sides of the study, which con-
firms the absence of dysfunction at the retrocochlear level.

Our results confirm and accomplish the existing data [7,8,9]
on sensorineural hearing impairment in patients with euthyroid
AIT. This suggests that it is advisable to study the function of
the OHC by the DPOAE even in the case when patients with
AIT do not complain of hearing impairment, since this will help
to identify possible early changes in the function of the auditory
receptor in such patients.

The results of the study confirm the existing ideas about the
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relationship between hearing impairment and the activity of the
autoimmune process in the thyroid gland. In addition, the cor-
relation analysis showed that the deterioration of the OHC func-
tion in these patients is associated with an increase the levels of
TPADb and TGAD in the blood. The ideas about the pathogenesis
of euthyroid AIT are supplemented, a significant connection be-
tween the autoimmune process and the function of the outer hair
cells is shown, when analyzing their function at a frequency of
8000 Hz.

Thus, in patients with AIT, the OHC function is characterized
by different relationships with the indicators of the autoimmune
process. With an increase in the frequency during the registra-
tion of DPOAE, the number of connections of the OHC function
increases (at a frequency of 5714 Hz and at a frequency of 8000
Hz), which indicates an expansion of the pathogenetic mecha-
nisms of the formation of hearing impairment, especially in the
frequency range of 8000 Hz. In general, the deterioration of the
OHC function in patients with AIT is associated with an increase
in the blood levels of TPAb and TGAb.

The main pathogenetic essence of the pathological process in
cuthyroid AIT is the predominance of the function of the im-
mune system in the form of the production of specific compo-
nents of immunity (autoantibodies). The state and regulation of
the thyroid gland function play a secondary role in the formation
of the pathological process in these patients. The function of the
OHC at a frequency of 8000 Hz is significantly associated with
the autoimmune process; this is the leading mechanism in the
pathogenesis of hearing impairment in euthyroid AIT.

We study the pathogenetic mechanism of the auditory system
dysfunctions in patients with chronic autoimmune organ-specif-
ic disease. In the literature we did not find articles that would
consider the possible mechanism of the development of senso-
rineural hearing loss in patients with autoimmune thyroiditis.
Basically, the authors present information about the presence of
hearing impairment in patients with thyroiditis in the form of
simple facts, without conducting a correlation analysis, which
shows the relationship of two pathogenetic processes.

Considering and analyzing the process of autoimmune dam-
age to the thyroid gland and the process of outer hair cells dys-
function, the results show that patients have outer hair cells dys-
function in the frequency range 6000-8000 Hz at otoacoustic
emission registration. This frequency range is higher than the
speech frequency. Therefore, patients with functional disorders
in the inner ear do not subjectively feel them.

Investigating the mechanisms of hearing impairments in pa-
tients with autoimmune thyroiditis, who don't have complaints
from the auditory function, but have functional impairments, we
are developing an algorithm for early diagnosis and thereby im-
prove the early diagnosis of sensorineural hearing impairments.
We will discover a problem at an early stage, the specialist has
in his reserve time, which allows to approach the solution of
the problem with lower financial costs and improve the patient’s
quality of life.

Conclusions. Study of dependency between DPOAE and
ABR data and TPAb, TGAD levels indicated a statistically sig-
nificant correlation between increased activity of autoimmune
process seropositive persons of main group and decrease OHC
function in the frequency range of 5714 - 8000 Hz.

The correlation analysis conducted between increasing the
levels of TPAb, TGAb and the OHC function at a frequency of
8000 Hz showed that with increasing antibodies levels the func-
tion of the OHC degrades from both sides of the study.
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SUMMARY

OTOACOUSTIC EMISSION AND AUDITORY BRAIN-
STEM RESPONSE IN PATIENTS WITH AUTOIMMUNE
THYROIDITIS

Tarasenko M., Dieieva Yu., Naumenko A.

Bogomolets National Medical University, Department of
Otorhinolaryngology, Kiev, Ukraine

The function of the outer hair cells (OHC) in patients with
euthyroid autoimmune thyroiditis (AIT) was investigated in
frequency range of 1000 - 8000 Hz. Our aim was to measured
of AIT factors influence on auditory function in patients with
no subjective sensations of hearing loss. For this study we
selected patients with euthyroid AIT. Patients average age on
33,25+6,32 years. The main group consisted of 59 people.
The control group was presented by 29 relatively healthy
individuals, without AIT and normal hearing function. Each
patient was determined the levels of thyroid stimulating hor-
mone (TSH), free thyroxine (T4), free triiodothyronine (T3),
thyroid peroxidase antibodies (TPAD), thyroglobulin antibod-
ies (TGAD). The function of OHC of the inner ear was as-
sessed by the registration of distortion product otoacoustic
emission (DPOAE) and auditory brainstrem response (ABR)
evaluation. We estimated dependency of DPOAE data on
TPAb and TGAD levels in the patients’ blood tests. We used
program Statistical Package for the Social Sciences 17 for
statistical data. In the study of dependency between DPOAE
and ABR's data and TPAb, TGAD levels we indicated a sta-
tistically significant correlation between increased activity of
autoimmune process and decrease OHC function in the fre-
quency range of 5714 - 8000 Hz.

Keyworlds: autoimmune thyroiditis, sensorineural hearing
loss, otoacoustic emission, auditory brainstrem response, sta-
tistical analisis.

PE3IOME

OTOAKYCTHUYECKAS DMUCCHUSA U PEAKIUS CJ1Y-
XOBOI'O IIOTOKA MO3I'A Y IAHMEHTOB C AYTO-
UMMYHHBIM TUPEOUIUTOM

Tapacenko M.B., Haymenko A.H., /leea 10.B.

Hayuonaneuwiti meouyunckuii ynusepcumem um. A.A. boco-
monvya, kageopa omopunonapunzonozuu, Kues, Yrpauna

Llenb nccrienoBaHus - aHAIU3 BIUSHUS (HAKTOPOB ayTOMM-
MYHHOT'O THPEOUINTA HA CIYXOBYIO (YHKIHIO Y MalMEHTOB
0e3 cyObeKTHBHBIX OIIYIICHUN MOTEPHU CllyXa.

HccnenoBana (yHKIMS HapyXHBIX BOJOCKOBBIX KIIETOK
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(HBK) y nanueHToB ¢ 3y THPEOUJHBIM ayTOUMMYHHBIM THPE-
ounuroM (ANT) B nuanazone yacror 1000-8000 I'm.

Hab6nronanucs 59 nanuentos ¢ sytupeongusiv AUT (oc-
HOBHasl IpyIla), cpeaHuit Bo3pact - 33,25+6,32 roga. Kon-
TPOJIbHYIO Ipymniy coctaBmwin 29 310poBeix jun 6e3 AUT u
¢ HOpMabHOH (yHKIMEH ciiyxa. Y HalueHTOB ONpeaelIsin
ypoBHu THpeorpornHoro ropmoHa (TTI'), cBoGomHoro Tu-
poxcuna (T4), cBobonnoro tpuitonrtuponnna (T3), anturen
K TupounHoi nepokcunasze (ATIIO), anturten k THpeOrnooy-
muny (ATTI). ®@yuxnuio HBK BHyTpenHero yxa oneHuBanu
IyTEM perucTpaluy IpoayKTa HCKaXKEHHUsS] OTOAKYCTHYECKON
smuccun (IIMOAD) u ciyxoBOro oTBeTa Mo3ra IpH peru-
CTpallMM CIYXOBBIX BbI3BaHHBIX moTeHuuanos (CIIB). Ilpo-
BeJleHa olleHKa 3aBucumocTu faHHeIX [TMOAD ot yposHeit
ATIIO u ATTI B ananu3ax KpoBW nauumeHtoB. Craructuye-
ckasg 00paboTKa JaHHBIX MPOBEACHA MOCPEICTBOM IpOrpam-
mbl Statistical Package for the Social Sciences 17.

B pe3synbrare uccienoBaHus 3aBUCUMOCTH MEKAY JaHHBIMU
ITMOAD u CBII u yposusamu ATIIO, ATTT ycraHoBieHa cra-
TUCTUYECKH 3HauuMas KOppeJsAlMs MEXIy IOBBIIICHHOW ak-
THUBHOCTBIO ayTOMMMYHHOT'O HpoIiecca U CHIKEHHEM (QYyHKIUH
HBK B nnanazone uacror 5714-8000 I'm.
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KOMIIJIEKCHASA OHEHKA BUIOBOI'O COCTABA U YHYBCTBUTEJIBHOCTH MUKPO®JIOPHI
Y HAIIMEHTOB C OJOHTOI'EHHbBIM BEPXHEYEJIOCTHBIM CUHYCUTOM

"Pemu3zoBa E.A., 'AmxagoBa M.A., 'PycanoBa E.B., ’Kaprou E.A., 23apeuxasi J.T., *Muxaiijios A.B.

'I'BY3 MO "Mockosckuii obnacmmoil hayuno-ucciedosamenbckutl uncmumym um. M.@. Bradumupcrozo;
’Mockosckuil 2ocyoapcmeentvlii Meouko-cmomamonozudeckuti yuusepcumem um. A.1M. Eedokumosa Munzopasa Poccuu;
Tepeviti MTMY um. .M. Ceuenosa, Mockea, Poccust

OIOHTOT€HHBIE BOCHAJIHMTEIbHBIE 3a00NIeBaHHS IPHIATOU-
HBIX I1a3yX HOCA ABJISIFOTCS 4aCTO BCTPEUArOLICHCS AaTOI0Iuei
B IPAKTUKE YEIIOCTHO-TULEBOIO XHUPYpra, OTOPUHOJIAPUHIO-
Jora W Xupypra-cromaroiora. PHCK-(akTopoM HX pa3BUTHS
SIBISICTCS.  HaJM4YMe OKOJIOBEPXYIIEUHOIO BOCIAIMTEIBHOIO
Ipolecca MOJIIPOB U IPeMOoIIsipoB BepxHeil uentoctu [1,2]. B
o0IIeM KOJIMYEeCTBE OJOHTOT€HHBIX BEPXHEUETIOCTHBIX CHHY-
CHUTOB BBICOKA JOJISI CIIydaeB, BBI3BAHHBIX TPHOKOBOH (hrropoii,
IIPU TOM pa3BHTHE 3a00JIEBAHNUS CBSI3aHO C IIPOBEICHIEM DHIO-
JIOHTHUYECKOTO JICUCHHS MOJIIPOB U IIPEMOJIIPOB U BBEICHUEM B
MIOJIOCTH Ma3yXH IUIOMOMPOBOYHOTO MaTepHala, SBIISIONMIEroCs
MUTATeNIBHBEIM CyOCTpaToM JUIsl BO3OYyIUTENsl 3a00JICBaHHUS —
Aspergillus fumigatus [3-6].

3a0071€BacéMOCTh OJOHTOT€HHBIM BEPXHEUCNIIOCTHBIM CH-
HYCHTOM, OCJIOXXHEHHBIM TIepdoparyiell BepXHEUeTIOCTHOH
Masyxy, CBs3aHa CO CIEAYIOIMMH (paKkTopaMu: OIIMOOYHEIE
JieiicTBUS Bpaya U OCJIOKHEHUs [IPU yAAJICHUN MOJIIPOB U IIpe-
MOJISIPOB 3y0OB BEpXHEH UEIIOCTH; BOCHAIHTEIBHBIC IIPOIIECCHI
B TEpUANUKAIGHBIX TKAHSX 3y0OB, BBI3BIBAIOIINE PE30POIHIO
KOCTHOH TKaHHU aJbBEOJIIPHOIO OTPOCTKA B IPOEKIUH THA BEpX-
HEYETIOCTHOH Ta3yXW, a Takke Tororpado-aHaTOMHYECKHUe
0COOCHHOCTH CTPOCHUS BEPXHEH YeIoCTH, 00yCIIaBINBAIOIIIE
OONBIIOI 00BEM IIOJIOCTH BEpXHEUENIOCTHOH TMa3zyxu U Onu-
30CTh KOpHEH IUCTaIbHON IpyHITEl 3yOOB K Hell (THeBMaTHUe-
CKHIi TUII CTpoeHUsI BepxHel yemocTn) [7,8]. [Ipu nepdoparym
MHTaKTHON BEPXHEUETIOCTHON Ma3yXW pa3BUTHE 3a00JICBaHHS
HETIOCPEACTBEHHO CBS3aHO ¢ HHQHIIMPOBAHUEM Ma3yXH CITyCTS
CBUIIEBOH X0 MHKPOQIOpOH moocTH pra [9], a mpu XpoHUUe-
CKOM OJIOHTOTEHHOM CHHYCHTE Iepdopanus ycyryouser Tede-
Hue BocnanurensHoro mpouecca [10]. ITocrosHHas murpanus
BBICOKO ITaTOI€HHBIX MUKPOOPIaHU3MOB U3 OJIOCTH PTa CIIyCTSI
OpO-aHTPAIBHOE COYCThE B IIOJIOCTh BEPXHEUECIIOCTHOM Ma3yxu
CIIOCOOCTBYET MOAJECPKAHUIO XPOHUUECKOTO BOCIIAIUTEIEHOTO
Ipolecca 1 Co31aeT MIMPOKHUI NOJIMMUKPOOHEIH CIIEKTp, TpeOy-
IOIIUH TIIATeIBHOTO O00pa MeANKaMeHTO3HOH Teparuu [11].

Takum 00pa3zoMm, Ha3HAYCHUIO AaHTHOAKTEPHATBHBIX Iperia-
paTtoB B KOMIUIEKCHOM JICUCHUU BEPXHEUCIIIOCTHOIO CHUHYCHUTA
JIOJKHO YZENATBHCS JOCTAaTOYHOE BHHUMaHue [12], mpu 3ToM, K
IIPUMEHEHUIO [IPEAJIararoTcs MpenapaTsl pasinuHbIX rpyni. 1o
JITaHHBIM psiJia aBTOPOB, IPEANOYTCHUE OTAACTCS 3aLUIICHHBIM
amuHoneHnuIMHaM [13]. VimeroTcs cooOmmenHns o mpuMeHe-
HHUM B KaueCTBE PallMOHAIBHOI aHTHOAKTEpHAIBHOH Tepanuy
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KIMHAaMUIHHA 1 nedorakcuma [14]. OTOpXHHOIOHEI ¢ MIH-
POKUM CIEKTPOM JEHCTBUS TaKXkKe SBJISAIOTCSA IEPCHEKTUB-
HBIMU IPH CMEIIaHHBIX (a3pOOHO-aHaIPOOHBIX) HH(EKIUIX
[15]. K cucremHbIM aHTHOAKTepHaIBLHBIM IIpenaparaM HpH
HeoOxoxnMocTH 100aBiIsIioT MecTHEIE. Tak, aspo3ons buomna-
poxc (dy3adyHrun) obmagaeT coucTaHHBIM aHTHOAKTEPHAIIb-
HBIM U IPOTHBOBOCHAIUTEIBEHEIM 3P PEKTOM, ITO TTOATBEPIXK-
JICHO KJIMHUYECKUMHU ucciefoBaHusMu [16]. PexoMmeHn0BaHbI
Tak)Ke K IPUMEHEHHUIO CIIPeH Ha OCHOBE (ppaMHIIETHHA U He-
omunuHa [17].

HecmoTps Ha MHOIOYMCIIEHHBIC HCCICIOBaHUSA, IOCBS-
LICHHBIC KOMIUIEKCHOMY JICUCHUIO OJOHTOTCHHBIX BEpXHEUE-
JIOCTHBIX CHHYCHTOB, BOINPOC BBIOOpa aHTHOAKTEPHAJbHBIX
IpenaparoB ocTaercst OTKpbIThiM [18]. HazHaueHus He Bcernma
OITMPAIOTCS HA JAHHBIE MHUKPOOMOIOTHYECKOTO MCCIICIOBaHNS,
B psijie CITydaeB JeNaloTcs SMIIMPUUSCKH. B cBs3n ¢ Gonbmmm
MHOTOOOpasueM (Iopsl M 00s3aTeIBHBIM IIPHCOSIUHEHHEM
OZIOHTOTEHHBIX MUKPOOPTaHW3MOB, HE BCEIza IenecoodpasHo
MIPUMCHEHUEM CXEM JICUCHHUS, PEKOMCHJOBAaHHBIX B Teparuu
PUHOTEHHBIX CUHYCUTOB[19].

Lenp ucciaenoBaHus - OLEHKA BUIOBOIO COCTaBa MUKpPO-
(IIOpEI Y MAIMEHTOB € PA3IHIHBIME (OPMAaMH OJOHTOTEHHOTO
BEPXHEYETIOCTHOTO CHHYCHTa (TPHOKOBBIM CHHYCHUT, CHHYCHT,
OCJIOKHEHHBIH Nepdopanueii ma3yxu) 1 onpeaeIeHne TyBCTBH-
TEIBHOCTH BBIICIICHHBIX MUKPOOPTaHU3MOB K aHTHOAKTEPHAIIb-
HBIM TIperiaparaM, Hauboee 9acTo Ha3HaYaeMbIM IS JICUCHHS
BEPXHEUEIIOCTHOIO CUHYCHTA.

Marepuai u Metoabl. C LeJIbI0 OLIEHKUA BUJOBOI NpUHAI-
JI©KHOCTH MUKPO(IIOPEI BEPXHEUETIOCTHON ITa3yXH MPOBEICHO
MHKpoOHoIorndeckoe uccienosanne y 230 mamueHToB 000ero
moja B Bo3pacte ot 18 mo 70 yet, HaXOMUBIIUXCS Ha 00CIen0-
Banuu U Jnedennd B ['BY3 MO MOHUKU um. M.®. Bragu-
MHUPCKOTO C JUArHO30M «OJOHTOTCHHBIH BEPXHEUEIIOCTHOH
CHUHyCUT». B nccienoBanue BKItodeHbl 155 manueHToB ¢ nep-
(dopatuBHEIME (popMaMK OOHTOTEHHOTO BEPXHEUEIIOCTHOTO
cuHycHuTa, 3 HUX 80 co copMHUPOBAHHBIM OPO-aHTPAIBHEIM
COYCTbEM JUINTEIBHOCTBIO CYILIECTBOBAHUSA OT 2 Hemenb U 75
MAIMEHTOB C MHTPAOIEePAIIHOHHBIMU NIep(opanisiMi BepXHede-
JIFOCTHOU Ia3yXH, KOIZla B XOZI¢ OIEPaTUBHOIO BMEIIATEIbCTBA
TpeboBanoch yaajaeHue MPUIMHHOTO 3yba M 75 ManueHToB c
OJJOHTOTCHHBIM BEPXHEUEIIIOCTHBIM CUHYCHTOM, OCJIOAKHEHHBIM
HaJIMYMEM I'PHOKOBBIX KOJOHHUH B ITOJIOCTH Ma3yxH (puc. 1).



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

o [T UHEHTEI C TpHOKOBLIMK
$0pMAMH OS0HTOTEHHOTD
BEPXHEYENHILTHOMD CHHYCHTA

M3 UMEHTEI C AHTENBHD
YL ECTEYIOLMM OpO-
SHTPANEHLIM COYCTEEM

m NaumenTbl C
HHTPE ONEPALHOHHBIMKH
nepdopanHame
BEPXHEYEMOCTHON Na3yH

Puc. 1. Pacnpedenenue nayuenmos no epynnam 8 3a8uUcumo-
cmu om opmul 3a60nesanus

B kadecTBe MaTepuasia st MUKPOOHOIOrHYECKOTO HCCIe0-
BaHMUs B3sITbl MAa3KH U3 IIOJIOCTHU BerHe‘IeJ’llOCTHOFl Ha3yXI/I, a
IpY MaJioOM pa3Mepe OpO-aHTPAIBLHOTO COYCThsl — MPOMBIBHBIC
BOJBI U3 ITIOJIOCTHU nasyxn, HOHy‘ICHHbIC Ipy BBEACHHUU CTEPUJIb-
HOTO (PM3HOJIOTMYECKOrO pacTBopa. Y TMalMEHTOB CO CHOpPMHU-
POBAHHBIM JIUTEIIU3UPOBAHHBIM OPO-aHTpPAJIbHbIM COyCTI:eM
HCCIIE/IOBaHUSI IPOBOAMINCH B ITPEIOIICPALIMOHHOM Iieproze. Y
HalHEeHTOB C TPUOKOBBIMH (pOpMaMM CHHYCUTA M MALUCHTOB C
MHTPAOHEPALHOHHBIMU TTep(OPALHSIMH BEPXHEUEITIOCTHOMN Ma-
3yx# 3a00p HCCIIeyeMOro Marepuajia MPOBOIAMICS HEIOCpe/-
CTBEHHO I10CJIe TPENaHaLMU 11a3yXy BO BPEMsl XUPYPTrHISCKOTo
BMCIIIATCIILCTBA.

HccnenoBanne Marepuana OCYIIECTBISUIOCH Ha 0ase jabo-
paropun KInHHYeCKoM Mukpobuonorun I'6Y3 MO MOHUKU
uMm. M.®. Bragumupckoro. MIeHTH(UKAINIO BBIICICHHBIX

YUCTBIX KYJIBTYpP OCYIIECTBISIN KJIACCHYECKUMH MUKPOOHOIIO-
TMYECKUMHU METOaMH, a TaK)Ke C IMOMOIIBI0 aBTOMATHYECKOTO
ananmuzaropa miniAPI. TIporieHT 06ceMEeHEeHHOCTH P00 KITMHU-
YECKOro MaTepHuaja pacCUMThIBAIM KaK OTHOILICHUE KOJIMYeCTBa
BBIJACJICHHBIX KYJIIBTYP K KOJIMYECTBY Hp06 C HAJIMYUEM pOCTa.

UyBCTBUTEIBHOCTh BBIICICHHON MHUKPOQIOPBI OIpeses-
nace Ha cpene Miomtepa-Xunton (BioMerieux) aucko-aug-
(by3I/IOHHI>IM MCTOAOM II0 OTHOIICHHUIO K aHTl/I6aKTepI/IaﬂbeIM
IpenaparaM IIHPOKOTO CIEKTpa AEHCTBHA, Haubosiee 4acTo
Ha3HAYaeMbIM B CTOMATOJIOIMYECKOM MPaKTUKE — 3alIUIICHHBIC
AMHMHOTICHHULIMJUTHHBI (aMOKCHKIIaB), nedanocnopuns! 111 moko-
neHus (e TprakcoH, nedenum, neGorakcum), GTOPXUHOTOHBI
(oduokcariH, TUIPOMIOKCAIINH), JTUHKO3aMH/Ibl (JIMHKOMHU-
LIMH), MaKponusl (KIapuTpoMulnH). B uccienoBanne Takxke
BKJIFOYCHBI aHTI/I6aKTepI/laJ'II>HI>le npenaparbl, BXOoAAIIUE B CO-
CTaB Ha3aJbHBIX CIPEEB, HA3HAYACMBIX B IPE/- U MOCieonepa-
LAOHHOM NEPUOIAEC — q)paMI/ILleTPlH, HCOMHUIIMH, ITOJIMMHUKCHH.

PesyabTarsl u o0cy:xaenue. [Ipu oueHke pe3yabTaToB MU-
KPOOHOJIOrMYECKOro uccienoBanus y 155 namuenros ¢ nepgo-
paLysiIMi BEPXHEUEIIOCTHOHN Ta3yxu 1pod 0e3 pocTa MUKPOOHBIX
KyJbTyp He BbIsiBieHo. Y 149 (96,13%) naimeHToB MHUKPOOHBIN
neif3ax ObUT IIPeCTaBICH aCCOLUALMSIMH U3 HECKOIBKUX MUKPO-
Opranu3MoB: y 67 (43,23%) narueHToB - aCCOLMALMK U3 IBYX MH-
KpOOHBIX KyNbTYD, y 61 (39,35%) — 13 Tpex MUKPOOHBIX KYJIBTYD,
y 18 (13,3%) nanueHToB — U3 4eThIpeX MUKPOOHBIX KYJILTYp. Y 6
(3,87%) manmeHTOB MUKPOOHBIH Mei3ax MPEICTaBICH OHON MH-
KpoOHOii KynbsTypoit — Moraxella spp. Cpenssist 00ceMeHeHHOCTb
pob cocraBmia 2.63 (tabmuma 1).

Tabnuya 1. Xapaxmepucmuxa muxpobrozo neiizaxica 6 ucciedyemoul epynne nayuenmos (n=155)

KosinuecTBo npod
Ioka3zareaun KosinuecTBo KyJIbTYp
Abc. 3HaYeHne %
IIpoOs1 6e3 pocTa 0 0 0
MoHnokynbeTypa 6 3,87 6
Accoruanuy 2 KOMIOHEHTHbIE 67 43,23 134
Acconuanuu 3 KOMIIOHEHTHBIE 61 39,35 183
Accouunanuu 4 KOMIIOHEHTHBIE 21 13,55 84
Bcero 155 100 407
S.AUREUS
S HAEMOINTICUS
5. PYOGENES
S.VIRIDANS 48,39%
STP.D 41,29%
E.FAECALIS 11,61%
E.FAECIUM 12,26%
E.COLI 10.97%
MORAKELLA SPP. 1.74%
N_PERFLAVA 10,32%
N.SICCA 9.03%
BACTEROIDES SPP. 25.16%
FUSOBACTERIUM SPP. .;:-]I | 15_.31‘}6|
C.AIBICANS o 26,45%
C.GLABRATA | 21,29%
0,00% 20,00%  40,00% 60,00%

Puc. 2. Muxpobnwiil netizasxc y nayueHmos ¢ nepghopamusHvimu popmamu 000HMOEHHO20 8ePXHEUeNtOCMHO20 cunycuma (n=155)
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VYV GonbUIMHCTBA HCCIEIYEMBIX MAIMEHTOB BBISBICHA KOK-
KoBasi hyIopa, cper KOTOPOi Mpeodiaaani rpamMItoIoKUTEIb-
Hple kokku: S.viridans — y 75 (48,39%) marmenros, S.rp.D
—y 64 (41,29%), B MeHbILIEM KOJIMYECTBE 3a(UKCHPOBAHBI
S.haemolyticus - 39 (25,16%) naumentoB, S.pyogenes - 33
(21,29%), S.aureus - 19 (12,26%) naiueHToB, U SHTCPOKOKKH:
E.faccium — 19 (12,26%), E.faecalis — 18 (11,61%) nanueHToB.

B mpemenax 10% ot ofmiero umcia NalMeHTOB BbIeNe-
Hbl (aKyIsTaTHBHO-aHAdPpOOHBIe Tanouku: Moraxella spp. —
7,74% (n=12), E.coli — 10,97% (n=17), N.sicca — 9,03% (n=14),
N.perflava — 10,32% (n=16). B GosbliieM 3HA4CHUN B CPABHCHUH
¢ (akyIbTaTHBHBIMU aHAYPOOAMH TTOJTYYCHBI OONUIaTHbIE aHAIPO-
Ob1: y 40 (25,81%) narmenToB BoisiBieHs! Fusobacterium spp., y 39
(25,16%) narmentoB — Bacteroides spp. BbisiBiieHbI Takke maro-
reHHele mrammMsl TprboB pozna Candida: C.albicans— 41 (26,45%)
natmentoB u C.glabrata — 33 (21,29%) nauumentos (puc. 2).

st mpoBeneHMsT CPaBHUTENIBHOIO aHalW3a BHIOBOTO CO-
cTaBa MUKPOQIIOPHI B 3aBUCHMOCTH OT JUTUTEIIBHOCTH CyILe-
CTBOBaHUA OpPO-aHTPAJIBHOTO COyCTbﬂ MalUEHThl Pa3ACICHbI
Ha ase noArpymnsl: B I moarpynmy BkiaroueHs! 80 marueHToB
C JUTUTENIBHO CYIIECTBYIOIINM OPO-aHTPAJIBHBIM COYyCThEM, a BO
Il moarpymiy — 75 nmanueHToB ¢ HHTPAOIIEPALlMOHHBIMU Hepdo-
patuusiMu BerHel{eHlOCTHOﬁ na3yx1/1. BI)IHBHCHI)I 3HAYUTCIIbHBIC
pa3nuuus B BUJOBOM cocTaBe Bo3Oyaureseil. Tak, S.pyogenes
oOHapy»KeHbI TOJIbKO y nanueHToB | noarpymmst — 33 (41,25%).
B 10 xe Bpems 3HaueHus S.rp.D B obeux moarpymmax OTiIu-
YyaJguch He3HaYUTeNbHO — 42,5% u 40%, COOTBETCTBEHHO, TaK

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

ke, kak u S.rp.viridans — 48,75% wu 48,8%, COOTBETCTBEHHO,
u E.coli — 11,25% u 10,66%, coorBerctBenno. E. faecalis, E.
faecium BeIsBeHbI TONBKO B | moarpymme y 22,5% u 23,75%,
COOTBETCTBEHHO.

Uckmountensro B | moarpynne y 30 (37,5%) nauueHToB
BolieneHbl Hediccepuu. [Ipu aTom S.haemolyticus u S.aureus
BbBISIBJICHBI TOJIBKO B no;u"pynne C UHTpaoINCpaiMOHHBIMU MIEP-
¢doparmsamu nazyxu (II moarpynmna) B 52,0% u 25,33%, coot-
BETCTBEHHO, B KoHIeHTpaiuu 10°~ 10* KOE/mu1.

MHUKpPOOpPraHu3MBbl, XapaKTEepHbIE IJI1 PUHOICHHBIX CHHYCHU-
ToB (Moraxella spp.) BcTpedaich TOJIIBKO TPH MHTpaoIepari-
onnbix nepgoparmsix (II rpynna) B 20% ciayuasx. OGnurarHbie
aHaspoOsl (Fusobacterium spp. Bacteroides spp.) BcTpeuanuch
HPEUMYIIECTBEHHO Y MAlMEHTOB C JUINTEIBHO CYIIECTBYIOIIH-
mu niepdoparmsimu (50,0% u 43,8%), a npu HHTpaOIepaIOH-
HBIX nepopaiysx BbIIBICHBI TONBKO Bacteroides spp. - 9%.

[MosiBneHue nartoreHHbIX mTaMMoB rpu6oB poaa Candida 3a-
(uKCcHpoBaHO B 00€HX IpyIax, HO HPH UTUTEIBHO CYIIECTBYIO-
X nepdoparusx 0N UX CoAepkaHus Obu1a OOIbIIe, YeM pH
MHTPAOTIEPALMOHHBIX Tep(opanusx, Oonblie ObUIO M BHIOBOES
pasnoobOpasue narorentsix rpubos: C.albicans -y 38 (47,5%) na-
mmentos, C.glabrata —y 33 (41,25%). B rpymre ¢ uaTpaonepauu-
OHHBIMH Tep(OpaLMsIMU [1a3yXH NaTOreHHbIE TPUOBI MIPEICTaBIIe-
HbI TOJbKO itammamu C.albicans - 17.33% (Tabmuiia 2).

B Tabnuie 3 mpexacTtaBicHa XapaKTEPHCTHKA MHUKPOOHOTO
neii3zaxka y naiyeHToB ¢ IPHOKOBBIMU ()OPMAaMH OIOHTOTEHHOTO
BEPXHEUETIOCTHOTO CHHYCHTA.

Tabnuya 2. CpasnumenvHas Xapakmepucmurka MUKpOOHO20 neusaxica 6 2pynnax

I moarpynmna (n=80) II noarpynmna (n=75)
Ne YacroTa BCTpeyaeMoCTH YacToTa BeTpeyaeMoCcTH
/i Muxkpoopranusm Kon-no Konuentpauus Kon-so Konuentpanus
wen. % (KOE/mua) wen, LA (KOE/mua)

1. S.aureus 0 0 - 19 25.33 10¢

2. S. haemolyticus 0 0 - 39 52.0 10*

3. S. viridans 39 48.75 10 36 48.0%* 10

4. S. pyogenes 33 41.25 103 0 0 -

5. S. rpyrmrer D 34 42.5 104 30 40.0* 104

6. E.faecalis 18 22.5 10° 0 0 -

7. E.faecium 19 23.75 103 0 0 -

8. Neisseria spp 30 37.5 103 0 0 -

9. E.coli 9 11.25 10° 8 10.66* 10°

10. Moraxella spp. 0 0 - 12 16.0 10¢

11. Bacteroides spp. 32 40.0 10* 7 9.33%%* 10°

12. Fusobacterium spp. 40 50.0 104 0 0 -

13. Candida albicans 38 47.5 10? 13 17.33%* 10?

14. Candida glabrata 33 41.25 102 0 0 -

*- p>0.05 6 cpasnenuu c I nooepynnoii cmamucmuyecku 3HAYUMbIX PA3TUYUL HE BbIAEIEHO,
** p<0.05 6 cpasuenuu ¢ I nodepynnotl
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Tabnuya 3. Xapaxmepucmuxa Muxpobnozo netizaica 6 ucciedyemoil epynne nayuenmos (n=75)

KosinuectBo npod
Iloxa3zarenu KosmyecTBo KyJIbTYp
Ao0c.3Ha4yeHHe %

IIpo6s1 6e3 pocra 0 0 0
MoHokynbTypa 25 333 25
Accoruannus 2 KOMITOHEHTHBIE 32 42.6 64
Accoruanus 3 KOMITOHEHTHBIE 18 24.1 54

Accoruanuy 4 KOMIIOHEHTHBIE 0 0 0
Bcero 75 100 143

YV 75 nauueHToB ¢ rpuOKOBEIME (POPMaMi OJOHTOTCHHOTO BEPX-
HEYEeJIOCTHOTO CHHYCHTa Mpo0 0e3 pocTa MHUKPOOPTaHW3MOB HE
noy4eHo. [Ipu 3ToM 4nciI0 MOHOMHKPOOHBIX PO OBLIO BHILIE,
YeM y MaIUeHTOB C repoparisIMi BEPXHEUSTIOCTHOM a3yxu - 25
(33,3%). Y 32 (42,6%) maumeHToB MUKPOOHBI Mei3aK mpecTaB-
JIeH aCCOLMALIMSIMU U3 IBYX MUKPOOHBIX Ky/IbTYp, y 18 mammeHToB
(24.1%) — acconmanusiMu U3 TPeX MUKPOOHBIX KylbTyp. CpenHsisa
oOceMeHeHHOCTh P00 cocTaBmia 1.91 (Tabmuia 3).

V nauueHToB JAHHOW TPYMIIBI OTMEYEHO TakkKe mpeobdia-
JlaHue KOKKOBOi#l ¢uiopsl: S.haemolyticus — y 34 (45,3%) ma-
ueHToB, S.viridans —y 27 (36,0%), pexe oOHapyKMBaIHUCh
S.rp.D —y 14 (18,6%), S.pyogenes —y 14 (18,6%), S.aureus —y
7 (9,33%). DHTepoKkoKkku BbiBIeHH y 8 (10,66%) mauneHToB 1
npencrasinensl Toiabko E.faecalis.

Punorennsie MHKPOOPTaHH3MBI, MIPEeACTaBICHHBIC
Moraxella spp., 3adpukcuposans! y 25 (33,3%) nauueHToB ¢
IpHOKOBBIMH TEJIaMH BEPXHEYEIIOCTHOI masyxu. IIpu sTom
obnuratHele aHa’poOBI, pecTaBiIeHHbIe Bacteroides spp. u
Fusobacterium spp., ormedenst y 6 (8%) u 7 (9,3%) mauunen-
TOB, COOTBETCTBEHHO.

V nanueHToB ¢ rpuOKOBBIMU (hOPMaMHU OJIOHTOI€HHOTO BepX-
HEYEJIFOCTHOTO CHHYCHUTA, B OTJIMYUE OT IPYHIIbI ¢ nepdopanu-
SIMH BEPXHEUEIIFOCTHON Ma3yXH, HAIMYHUS MHKPOOPTaHH3MOB
Buna Neisseria spp. u E.coli He BbLBieHO. Ciy4aeB KOHTaMH-
HAllMK Ma3yXu maToreHHbMu rpubamu pona Candida Taxke He
3a¢uxcupoBano (puc. 3).

S AUREUS

5. HAEMONYTICUS

5. PYOGEMNES
S.VIRIDANS

S.[P.D

E.FAECALIS
MORAXELLA SPP.
BACTEROIDES SPP.
FUSOBACTERIUM SPP.

45,33%

36,00%

10,67%

8
9.33

0,00% 20,00%  40,00%  60,00%

Puc. 3. Muxpobuwiii neuzasxc y nayueHmos ¢ 2pudOKo8bi-
MU popmami 0OOHMOSEHHO20 BEPXHEUENIOCMHO20 CUHYCUMA
n=75)

B uccnenoBannu naHa oneHka aHTHOMOTHUKOYYBCTBHTENBHO-
CTH MHKPOOPIaHU3MOB, BBIACICHHBIX Yy MAallMEHTOB C OJOHTO-
TEHHBIM BEPXHEUYETIOCTHBIM CHHYCHTOM.

© GMN

Ilpu oueHke UYYBCTBUTEIBHOCTH K aAHTHOAKTEPHATbHBIM
npenaparaM MHKPOOPTaHU3MOB, BBIIENCHHBIX Y TaIl[MEeHTOB
C OJIOHTOTEHHBIM BEPXHEYETIOCTHBIM CHHYCHTOM BBISBIEHO,
YTO BCE BBIIECICHHBIE CTPENTOKOKKH BBICOKO BOCIPHUMYHBEI
K aMOKCHIIWJUIMHY KiaBynoHary (90%), Taike Bbicoka (Oonee
85%) uyBCTBUTENBHOCTh K Iie(harocIiOpuHaM, MPUYEM K Iie-
(anocropunaM IV NOKONEHUS MOKA3aTeIN YyBCTBUTEIBHOCTH
OKa3aJMCh HE3HAYMTEIBHO BbIlIE, ueM K npenaparam 1l moxo-
nenust. S.pyogenes, S.viridans, S. rpymmsl D geMoHCTpUpOBaH
BOCIIPUMMYHBOCTD K (ropxunonoHam (90% u Goiee), B TO ke
BpeMsI SHTEPOKOKKH OKa3aJIHUCh PE3UCTEHTHBI K JaHHOH rpyTe
Mpenaparos.

BeifeneHHble TPYNNbl CTPENTOKOKKOB MPOSBHIM BBICOKYIO
YyBCTBUTEJILHOCTh K HEOMHLMHY M (pamuueruHy (90%) u
PE3UCTEHTHOCTh K MOJUMHUKCUHY B u nunkomununy. Huskoit
0Ka3anach YyBCTBUTEILHOCTh SHTEPOKOKKOB K aMHUKaIUHY, KJla-
PUTPOMHILIUHY, y APYTUX BBIAEIEHHBIX CTPENTOKOKKOB BOCIIPHU-
MMYUBOCTH K HUM Taxke Obl1a HeBbIcOoKa (60-65%). IIpu sTom
YyBCTBUTENILHOCTh YHTEPOKOKKOB K JOKCHIUKIHHY OKa3anach
BBIIIE, YEM Yy APYTUX CTPENTOKOKKOB M cocTaBuia 85%. Brine-
JIEHHbIE KyJIBTYpBI TAKXKe OKa3alIUCh BHICOKO BOCTIPUUMYMBBI K
BankoMunHy (80%) u umunenemy (cBoime 90%) (puc. 4).

Briienennble cTadMIOKOKKY M HEHCCEpHH BBICOKO YYBCTBH-
TeNbHBl K (TOPXUHOJOHAM, 3aIHIIEHHBIM MEHHIMUTHHAM
(90-95%), a Taxxe k nedanocnopuHaM, K npenaparam IV no-
KOJICHUSI BOCHPHUHMYHMBOCTD HECKONBKO BhImIe (90-95%), uem
k npenapatam Il moxonenus (80-85%). [lanHble MUKpoOOpra-
HHU3MBI, TaK XK€, KaK U CTPENTOKOKKH, BBICOKO 1yBCTBUTEIbHBI
K MMHIICHEMY, HEOMUIMHY U (DPaMHUIETHHY, PE3UCTEHTHBI K
MOJUMUKCUHYB, muHKOMUIMHY U KnaputpoMunuty. Cradumio-
KOKKHM 4yBCTBHTEJbHBI K BaHKoMuuuHy (70% 00pasios), B TO
BpeMsl, KaK BbIJEJICHHbIE HEHCCEpHH PE3UCTEHTHHI K JaHHOMY
mpemnapary.

Heticcepun, B otaudne ot cTadmiIokokkoB (oxomno 40% o6-
Pa3loB PE3UCTEHTHBI), OKA3alUCh BOCIPHUUMYHBHI K JOKCHUIIU-
kiuHy (80%). BoineonucanHble MEKPOOPTaHU3MBI TAKKE TyB-
CTBHUTEJIbHBI K aMUKaLUHY (pHC. 5).

[omy4enHble 00pa31ibl OOMUraTHBIX U (PaKyIHTATUBHBIX aHAd-
PoOOB OKa3aaHCh BHICOKO UyBCTBUTENIBHBI K 3aIUIIIEHHBIM aMU-
HONEHULWUIHHAM U (TOPXMHOIOHAM PAa3IMYHBIX MOKOIEHHH
(uunpodrokcaryH, opaokcaiyt). Y (GpakynbTaTUBHBIX aHAIPO-
60B OTMEUEHa BHICOKAS! TyBCTBHUTEIBHOCTh KO BCEM HCCIIETye-
MbIM aMHHOIIIMKO3KAAM (aMUKALIMH, HEOMULIUH, GPAMULICTHH),
B TO BpeMsI KaK y OOIHraTHO-aHa3POOHBIX TPaMOTPUIIATETBHBIX
MaJio4eK HaOMIoAanIach PE3UCTEHTHOCTh K aHTHOaKTepuallb-
HBIM IIpernapaTraM JaHHOH rpymmbl. BeiaeneHHsle aHaspoOHbIE
MHKPOOPTaHU3MBI TAKKEe OKa3adUCh PE3HUCTEHTHBI K JIMHKO3a-
MUIaM (IMHKOMUIIMH) 1 BAHKOMHIIUHY.
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VYV  o6nuratHo-aHa’pOOHBIX MHKPOOPraHU3MOB (GaKTepOHIBI,
(y3obakTeprn) oT™Medanach pe3UCTeHTHOCTh K MONHMHUKCUHY B,
JIOKCULIMKJIMHY, JTUHKOMHIMHY M BakHOMUIMHY. K Makponmmam
(KJIapUTPOMUIIMH) OTpe/ieieHa YyBCTBUTEIBHOCTD B Tipezenax 80-
85% ot Bcex McciIeoBaHHBIX 00pA3LOB, K UMHUIICHEMY — CBBILIE
90%, x uedanocnopunam 111 u IV nokonenus — He Bbime 70%.
Moraxella spp. BBICOKO 1yBCTBUTEIIBHBI KO BCEM HCCIICIOBAHHBIM
nedanocnopuram (csbie 90%), KIAPUTPOMULIMHY, HMHUIICHEMY,
MOJIMMUKCHHY B, PE3UCTEHTHBI K TIMHKOMHULIMHY 1 BAHKOMHULIMHY.

UyscrButenbuocts E.coli k 1edanocmoprHaM ocraBagach
HEBBICOKOH (0kom0 70%), Takke Kak U K TeTpaluKINHAM (I0K-
cuIMKINH). OTMedanach pe3HCTEeHTHOCTh JAaHHOTO MHKPOOP-
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raHM3Ma K JIMHKOMHLMHY, BAHKOMHIMHY, KJIAPUTPOMHULUHY H
BBICOKAs TyBCTBUTENBHOCTH K onuMukcuny B (90%) (puc. 6).

Ipu orieHKe BHUAOBOTO cOCTaBa MUKPOQIOPHI 0OpariaeT Ha
ce0st BHUMaHKE 3HAYMTENbHAS YaCTOTa BCTPEYAeMOCTH IPaMIIO-
JIOKMTENBHBIX KOKKOB (CTa)MIIOKOKKH, CTPENITOKOKKH) IIPH pa3-
JIMYHBIX (POPMax OIOHTOICHHOTO BEPXHEUEIIOCTHOTO CHHYCHTA.
Mukpodiopa, XxapakTepHas JUisi BOCHAIUTEIbHBIX MPOLECCOB
puHOTreHHO# THoNorHK (Moraxella spp.), mpakTHIECKH HE OT-
MedaeTcs pu nepdopaTuBHBIX popMax OOHTOTEHHOTO BepHe-
YEJIIOCTHOTO CHHYCHTA, OJTHAKO (PMKCHPYETCs Y 3HAYUTEILHOTO
YHCIIa MALEHTOB C TPHOKOBBIMU KOJIOHUSIMH B TIOJIOCTH BepX-
HEYEJIIOCTHOM nas3yxu. bosbioe pasHooOpasue BUIOB MHUKPO-
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OpPTraHM3MOB (a TaKKe KOONepanus UX B MHOTOKOMITOHEHTHEIE
acCcONMAINN) XapaKTepHO I Nep(opaTHBHBIX (OpPM OTOHTO-
TeHHOTO BEPXHEUEITIOCTHOTO CHHYCHTA, IPUYEM JUTUTEIEHOCTD
CYIIECTBOBAHMUS OPO-aHTPAILHOTO COYCThSI OKa3bIBACT BIIMSIHUC
Ha BUJIOBOH cOCTaB MUKPOQIIOpHI. JIJIsi OJOHTOTEHHBIX CHHY-
CHUTOB, OCJIOXHEHHBIX HAJIMYHEM OpPO-aHTPAIBHOTO COYCTBS,
XapaKTEePHO BEISIBICHHE MUKPOOPTaHU3MOB, KOJIOHU3HPYIOIINX
POTOBYIO MOJIOCTE (OONUraTHBIe M (haKyIbTaTHBHBIE aHAYPOOHI,
SHTEPOKOKKH, TpruOsI poxa Candida).

IIpu oneHke aHTHOMOTHKOTYBCTBHTEIHHOCTH ITOATBEPIKICHEI
JTaHHBIE OTEYECTBEHHBIX U 3apyOeKHBIX aBTOPOB 00 pdexTns-
HOCTH 3aIIUIIEHHBIX aMHHONCHUIWUINHOB U (PTOPXHHOIIOHOB
B JICYEHUN OJOHTOTCHHBIX BEPXHEUYETIOCTHBIX CHHYCHTOB. [0
pe3yabTaTaM Hallero MCCIENOBaHMs, K BBIIICHA3BaHHBIM IIpe-
raparaM BBICOKYIO UyBCTBHUTEIBHOCTB JIEMOHCTPHPOBAIH KOK-
KH, BBIJIEJIEHHBIE (paKyJIbTaTHBHBIC W aHAYPOOHBIE OPraHU3MBI.
OmnpeneneHa TakKe BBICOKAs UyBCTBUTEIBHOCTH MHUKPOOP-
ranm3MoB k nedanocrnopunam 11 u IV nokonenus. CornacHo
MIOTyYeHHBIM JaHHBIM, Ha3HAYCHUE paHee PEKOMEH/IOBAHHBIX
JIMHKO3aMU/IOB M MaKpOJIHAOB He d((PEKTHBHO B CBS3U C pe-
3UCTEHTHOCTBIO K JaHHBIM THperaparaM OOJIBIIMHCTBA BBI-
JIeTIeHHBIX MHUKPOOHBIX KyNbTyp. B Xome aHanmmsa maHHBIX
MHKPOOHOIOTHYECKOTO HCCIIEOBAHMS OIPENEIEeHO, YTO BXO-
JUSIIIIAE B COCTAB HA3AJIBHBIX CIIPEEB Mperaparsl — (ppaMHUIIeTHH
U HEOMHIIMH C TOJUMUKCHHOM B 3(()eKTHBHBI B OTHOLICHUH
MHKPOOHBIX KYIBTYpP, BBLICISIECMBIX HpH HephOopanusx Bepx-
HEUeNOCTHOM ma3yxu. O0paimaer Ha ceOs BHUIMAaHUE BBICOKAst
YyBCTBUTEIILHOCTh K JAaHHBIM IIpENapaTaM aHa’poOOB, Cpenu
KOTOPBIX YacTO OOHApPYKMBAIOTCS IITAMMBI, PE3UCTEHTHBIE K
MICHUIMUIAHAM | 11e(haoCIOpHUHAM.

BeiBopbl. [1pn onieHKe BHJOBOTO COCTaBa MUKPO(IOPH! BEpX-
HEYETIOCTHON Ia3yX! INpU OJOHTOT€HHBIX BEPXHEUYEITIOCTHBIX
CHHYCHUTaxX BBUIIBJICHBI 3HAUHMTENIBHBIC Pa3INuMs B 3aBHCHMOCTH
ot (opmel 3a0oneBanst. bonbiee pazHOOOpase MUKPOOPraHH3-
MOB KaK PUHOTCHHBIX, TaK M OJOHTOTEHHBIX IIPH OJOHTOTEHHOM
CHHYCHTE, OCJIOKHEHHOM Tiepopariieil BepXHEIeIFOCTHON Ma3y-
XU, TIOATBEPIKIACT JAHHBIE O MUTPAIX MUKPOOPTaHH3MOB H3 I10-
JIOCTH PTa B MOJIOCTb Ma3yXH CIyCTsl OPO-aHTPAIBFHOE COYCThE U
OKa3bIBaeT OTPHIATENIFHOE BIMSIHHAE HA TeUSHHE 3a00ICBaHHsI.

© GMN

ITonmMMHUKPOOHBIH CIIEKTP, OCOOCHHO MPH JJIUTENBHO CYIIe-
CTBYIOLIMX TMepopalysx BEPXHEYCIIOCTHON MasyXw, W BbI-
COKHMH TIPOLICHT CpelIyl BBIJACICHHBIX MHKPOOPraHW3MOB aHa-
3po00B 00yCIaBIMBACT MEJIECOOOPAa3HOCTh COYETAHUS JIBYX
aHTHOAKTepHAIIBHBIX TPENapaTtoB — CHCTEMHOTO W MECTHOTO.
Oopamaer Ha ce0s BHIMaHUE 9acTOTa BCTPEYAEMOCTH IITaM-
MOB TIaTOTeHHBIX rprboB poxa Candida, uTo Tarke TpeOyer Ha-
3HAYCHHUSI COOTBETCTBYOIICH Teparn.
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SUMMARY

COMPREHENSIVE ASSESSMENT OF THE SPECIES COMPOSITION AND SENSITIVITY
OF MICROFLORA IN PATIENTS WITH ODONTOGENIC MAXILLARY SINUSITIS

'Remizova E., 'Amkhadova M., 'Rusanova E. *Zaretskaya E., ?Karton E., *Mikhailov A.

!GBUZ MO “Moscow regional research Institute named after M.F. Vladimirsky, *Moscow State University
of Medicine and Dentistry named after A.1. Evdokimov, of the Ministry of health of Russia;
SFirst Moscow State Medical University named after . M.Sechenov, Russia

Objective - to study the species composition of microflora and
its sensitivity in patients with odontogenic maxillary sinusitis.

The study included 230 patients of both sexes aged 18 to 70
years, who were treated at the Moscow Regional Scientifics Re-
search and Clinical Institute named after M. F. Vladimirsky with
a diagnosis of Odontogenic maxillary sinusitis. Of these, there
were 155 patients with odontogenic sinusitis, complicated by
perforation of the maxillary sinus and the presence of an oro-
antral fistula, and 75 patients with maxillary aspergillosis. All
patients underwent microbiological examination of smears and
flushes from the maxillary sinus cavity with the determination of
the species composition and antibiotic sensitivity.

In the majority of the patients with perforative forms of odon-
togenic maxillary sinusitis, coccal flora (streptococci and vari-
ous species) was detected, in a smaller number compared to it -
facultative and obligate anaerobes, pathogenic fungi (Candida).

A comparative analysis of the microflora, depending on the du-
ration of the maxillary sinus perforation, showed that the rhino-
genic microorganisms (Moraxella spp.) were found only in in-
traoperative perforations (up to 20% of cases). The presence of
obligate anaerobes (Fusobacterium spp. Bacteroides spp.) was
typical for long-existing perforations. In patients with maxillary
aspergillosis facultative and obligate anaerobes were found less
frequently and in a smaller variety than in patients with perfora-
tive maxillary sinusitis. There were no cases of sinus contamina-
tion by pathogenic fungi of the genus Candida in this group. At
the same time, rhinogenic microgranisms (Moraxella spp.) were
detected with a higher frequency (up to 27.3%) in this group of
patients.

Keywords: odontogenic maxillary sinusitis, fun gal sinusitis,
odontogenic infection, antibiotic therapy, maxillary sinus perfo-
ration, oro-antral fistula, microflora.

PE3IOME

KOMIIVIEKCHAS OLIEHKA BUJOBOTI'O COCTABA U YYBCTBUTEJIBHOCTU MUKPO®DJIOPHI
Y HNAHUEHTOB C OJOHTOI'EHHBIM BEPXHEYEJIIOCTHBIM CUHYCHUTOM

"PemusoBa E.A., 'Amxagosa M.A., 'PycanoBa E.B., *Kaprou E.A., 23apeukas J.T., *Muxaiiios A.B.

'I'BY3 MO "Mockosckuii 06nacmmoti Hayuno-ucciedosamensckutl unemumym um. M.®. Braoumupcro2o”;
’Mocxosckuil 20cydapcmeentvlii MeOuKko-cmomamono2uyeckutl yuugepcumem um. A.1M. Esdoxumosa Munsopasa Poccuu;
Sepsvrit MITMY um.M.M.Ceuenosa, Mocksa, Poccus

HGHL HCCIICAOBAaHUS - OIPEACIINTD BI/II[OBOI71 cocraB MHKpoq)HO-
PbI U €€ UYBCTBUTCIBHOCTD K aHTI/I6aKTepI/IaJ'II)HI)IM Ipernaparam
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y MalKEHTOB C OJIOHTOI'€HHBIM BEPXHEUEIIOCTHBIM CHUHYCUTOM.
B uccnenosanue BriroueHsl 230 marueHToB 000€ro 1mojia B
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Bo3pacre ot 18 no 70 sier, HaxoauBIIKMXCs Ha JieueHuu B 'BY3
MO MOHUKU um. M.®. BragumMupckoro ¢ AMarHo3oM Ofl0H-
TOTCHHBIN BEPXHEUENIOCTHOM cuHycut. M3 Hux 155 nanueHToB
C OJOHTOI'€HHBIM CHHYCHUTOM, OCJIOXKHEHHBIM Iepdoparuneii
BEPXHEUENIOCTHOM Ma3yxXu M HAJIMYHEM OpO-aHTPaJIbHOIO CO-
yCThsl, U 75 TAalMEHTOB, y KOTOPBIX HAOIIONANOCHh MOpaXke-
HHUEC BerHe’-leJ'l}OCTHOﬁ Imasyxu IaTor€¢HHbIMHU Fpl/l6aMl/I pona
Aspergillus. Bcem narnueHTam mpoBOJHIOCh MUKPOOHOIOTHYE-
CKO€ HCCIICIOBAaHME MA3KOB M CMBIBOB M3 IOJIOCTH BEPXHEUC-
JIFOCTHOM Ma3yXu € OMpEICICHUEM BHIOBOTO COCTaBa M aHTH-
6HOTHKO‘~IyBCTBHTeHbHOCTI/I.

VYV GonbUIMHCTBA HMCCIEAYEMBIX MALUEHTOB C mepdopaTus-
HBIMH ()OPMaMU OZOHTOICHHOTO BEPXHEUEIIOCTHOTO CHHYCHUTA
BBISBJICHA KOKKOBas ¢uiopa (CTpenTto- U CTadUIIOKOKKH pas-
JIMYHBIX BI/II[OB), B MCHBIIEM KOJIUYECTBE - (.Jpal(yJ'[bTaTI/IBHble
U o0nuraTHeie aHa’poObl, maToreHHsle Tpubbl poxa Candida.

CpaBHUTEIBbHBIM aHAIM3 MHUKPOOHOrO Iei3axka B 3aBHCUMO-
CTH OT JJIMTEIIBHOCTH CYLIECTBOBAaHHS Mepopainy BepxHeue-
JIFOCTHOM Ma3yXH I10Ka3aJl, YT0 MUKPOOPTaHU3MBI, XapaKTepHbIE
JUIS PUHOTCHHBIX CHHYCUTOB (Moraxella spp.) BcTpedanuch
TOJIBKO TP MHTPAOIEpaHoHHbIX nepdoparusx 1o 20% ciy-
YaeB, a HAJIMYKE OOJMIaTHBIX aHa’po0oB (Fusobacterium spp.
Bacteroides spp.) XxapakTepHO JUIsl JUIUTENIBHO CYLIECTBYIOLIHMX
nepdoparuii. ¥ maueHToB ¢ NOpakeHUEeM Ia3yXH MaTOTeHHbI-
Mu rpubamu Aspergillus oTMmeueHo npeobiagaHue KOKKOBOW
¢uopel. [Ipu 9ToM, B OTIHMYHE OT TIPyMIbl ¢ nephopausMu
BEPXHEUENIOCTHOM Ma3yXH, peke ¥ B MEHbBIIEM pPa3HO0Opasiu
00HapyXMBAJIKCh (paKyJIbTaTUBHBIC M OOJIMIaTHBIC aHAIPOOBI.
CiyyaeB KOHTAaMUHALMK T1a3yXH MAaTOTCHHBIMU Tpudamu pozaa
Candida ne 3aduxcupoBano. Y JTaHHON IPyINIbl HalHEHTOB C
Oosbiedt yacToTol - 10 27,3%, BBISBISIIUCH PUHOTCHHBIC MU-
Kpooprauusmsl (Moraxella spp.).

@9boydy

bges gdol mEmb@mygby®do Lobylbodol dJmbg 353096@ 900l Jogdmammmols Labgmdmogo Jgdswygbamdols
o d@dbmdgamdols 3mddmgdbygmo dggsligds

19.69d0bmgo, '8.5bdsmgs, 'g.Mglobmgs, 29.35G (b0, 2. YoM 933505, *5.d0bsogmgo

'Bolgmgols d.gems@ododlgol Lob. Lomendm bsdgabogdm-ggarggomo obbdoddo;
zﬁmlsdmziols 2.930030dmg0l bob. bodgooobm-Lgmds@mmmyoy®o 9boggdlodgdos
33mlsdm3015 0.bghgbmgol Lob. 3oMggao Lobged{ogm Lsdgwoiobm 9bogg@dlodgdo, dmbgmgo, @glgmno

3320g30L  dobobls  [omImowygbws  dog@maemaols
Lobgmd@ogo  gdoeagbermdol o  SbE0ods @ gdogeo
3M935M5@gdobodo  dy@mdbmdgenmdols  aobbabmgds
by gdob memb@mygbygdo Lobylbodol dJmby 3s30-
96®9ddo.

33eggodo  hodmyao  ogm 1870  Fanols  Sbosgols
m®ogg UJgbol 230 3530960, Gmdengdoi dmbgmgol
d.3a050030030L Lob. Lomandm bsdgisbog®m-zgaggomo
0bbA0AYBH o 3@bogmdebgb bgws gdol mEMmb@M-
3969900 LobylLo@Gol ©osgbmbom; Jomysb 155 35:3096@1
mEmbAMygbydo  Lobybodo aodmmngmgdyamo  JJmbos
bges gdol Foswol 390xm@sEo0m ©s m@OMsb®yao
RobGyom, bognm 75 3530961 >0gbodbgdmws bgws
gool Foomols oboosbgds Aspergillus-ols Lobgmdols 3smem-
3969900 bmgmmo. gggas 353096HL hoyg@odos bobol
©> 3060l @AYl hodmbodmgiabols ogdmdomenmyogdo
330935, Lobgmod@ogo dgdo@agbenmdols s ob@odom@o-
30333dbmdganmdol aoblsbmg@om.

3odm 33 g 35309bGms  9dgBHabmdsl bgws ydols
mEmbAMygbydo Lobylbogol 3gOHxm@sEogmo gm®dg-
d0m  aodmygeobes  3mggdo  gaom@s bbgoslbbgs -
Lobgmdols bLE®93@m- ©s LEsgogm mggdom, 9dicodgls

‘d99:bgg390do 30 — Ro3YBASH YO0 ©S MIE0YS(307M0
sbog®mdgdo, Candida-15 Gogols 3smmagbydo e gmgdo.
dogMmd o 3gobogol Jgoodgdomds sboaobds byws
gool  Fooswols 3g@gmdszools s@lgdmdol  bobosbdy-
mdols gomgogolfobgdom shggbs, GMm3 @obmygbydo
Lobgbo@goobomgols  @sdobsbosmgdgeno  dogMmmmdys-
bobdgdo  (Moraxella spp.) >@obodbgdmes  dbmame
063 ®om3gMo30gmo 39 RmAs309d0lL ML - Jgd-
nbgggoms 20%-dwg, boam mdmopsEoydo sbog@m-
b0l (Fusobacterium spp. Bacteroides spp.) >@Lgdmds
©odobslbosmgdgemos oo bbols gobdogermdsdo s@-
Lbgdgeo 39O xmasEogdobomgol. 3530963 9ddo  (oo-
®gool @sbosbgdom Aspergillus-ol Lobgmdol Lemgmmo,
51939, 5@00b0Tbs 3m3gdo Farm@ols Lodo®mdyg; sdobmsb,
bgps ool Foswol 390gm@szools xagaobogsb gob-
Lbbgoggoom, 9u86m 0dgomse ©s bogemgdo IMogoen-
RQ9HmM3gbgdom  2sdmgmobes Bo3PEBOBYG0 s M-
@0a5(309M0 5bogdmdgdo. Joswgdol Candida-l Gogols
bogmgdom 3mb@sdobsool dgdmbggggdo @ ©ogod-
Lo@gdyas. 3530963 gdol 83 xa9xlb dg@o LobDodom
(27,3%-300g) a53mygeobos Gobmagby®o Jogdmmes-
b0obdgdo (Moraxella spp.).
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CTOMATOJIOTMYECKHI CTATYC IAIIMEHTOB C BUY-UH®EKIUENA

Azarsn B.1O., Ecasn JLK., Asnaypsaun A.B., [lopkmesn K.A.

Epesanckuii 2ocyoapcmeennulii meouyunckuil ynusepcumem um. M. I'epayu, Pecnyonuxa Apmenus

Iopaxennst cmm3ucroit obomoukn pra (COP) um mapo-
JIOHTA y TAIMEHTOB ¢ HMH(peKnuel BHpyca MMMyHOAe(UIH-
Ta yenoBeka (BVY) akTMBHO W34arOTCS B IIOCIEIHUE TOIBI
[16,17,19,21,24,29]. IlopaxeHus MOIOCTU pTa y JHL, 3apa-
skeHHbIX BUY, oTHOCATCS K 4MCIy NEpBBIX CHUMITOMOB 3a-
OosieBaHMsI, XapaKTEPU3YIOIIUXCS OOJBIINM pa3HOOOpa3HeM.
[NosiBIeHNe paHHUX MPU3HAKOB UMMYHOAS(HINTA B IOJIOCTH
pTa MOHATHO: COILYTCTBYIOLICE HOAABICHUEC UMMYHHUTETA CIO-
coOcTByeT HponuQepaun yCcIOBHO-NATOTCHHBIX MHKpPOOpTa-
HU3MOB, a TAKXKE «PAaCTOPMAXKUBAHUIO» CUCTEMBI CIEPKUBAHUS
OIIyXOJIEBOI'O POCTA, YTO BBI3BIBACT XapPAKTECPHBIC IOPAXKECHUS
9TOH obmactH. Bpau-cTomaroyor MoXeT OKa3aThCsi MEePBBIM
CIEIHaINCTOM, K KoTopoMy obparurcsi BUY mudummposan-
Hblil nanuent [9,15]. Bpau-cromaronor crajkuBaeTcs ¢ TPyA-
HOCTSIMM IIpU JUArHOCTHKE MOpakeHUH monoctd pra y BUY
nHpunuposanuslx 1 60npHBIX CITH/loM BeencTBre MX MHOTO-
obpasus u HecneruduaHocTu. [losToMy nUarHocTHka U jede-
HHE ITOPAXEHHH MOJIOCTH PTa Y STOH IPYIIIBI OOIBHBIX TOIDKHBI
OCYIIECTBISITECS COBMECTHO ¢ MH(EKIIMOHNUCTAMU, UIMMYHOJIO-
raMH, OHKOJIOTaMH, ITaTOMOP(HOIOraMi M JPYTUMH CIICIHAIIU-
cramu [4,9,13].

IIpu u3ydyeHun cocTosIHUS TKAaHEH MapoIOHTa aBTOPBI OTME-
YaloT, YTO BOCHAIUTEIbHO-JCCTPYKTUBHbBIC U3MEHCHUS B TKa-
HSIX TTapOJIOHTA IIPOHUCXOIAT y BeeX OonbHbIX [18,22]. BonbHble
O0TMEUar0T KPOBOTOUUBOCTh U OTEYHOCTD JECEH, IIEPOXOBATOCTh
MIOBEPXHOCTH SI3bIKA U T'y0, 606 B POTOBOH ITOJIOCTH.

IIpu u3yueHun >NMIEMUOIOIMYECKUX U KIMHUYECKUX OCO-
OeHHOCTEH BocmanuTeNbHEIX 3a0oneBannit COP u uemocTHO-
nuIeBoi obmactu y 6oipHbIX BIIY, 00ycnoBiIeHHEIX HNMMYHO-
CyIIpEeCCUEH, yCTaHOBIICHO, YTO HApaCTaHUE UIMMYHOCYIIPECCUI
y BUY-uHGUIIPOBaHHBIX CIIOCOOCTBYET Pa3BUTHIO BTOPHUHBIX
MOpaKeHUI{, B YaCTHOCTH, BOCHAIHUTEIBHBIX 3a00JIeBaHUI de-
JIFOCTHO-JINIEBON 00IACTH U CIIM3UCTON 000JIOUKH MOJIOCTH PTa.
Virydmienue npoQHIakTHIECKOi pabOTEl CIOCOOCTBYET yMEHb-
HICHHIO 3a00JICBAEMOCTH OpAJIbHBIM KAHIUI030M H JICHKOILIa-
kueii [8].

Ha cerogusamnmnii nenp 3a6oneanuss COP gBnsrorcs 3HaYU-
MOH IpOOIEeMOH CTOMATOJIOTHH, YTO OOYCIOBICHO IIMPOKOH
PacnpoCTPaHEHHOCTHIO MOPAKEHUH CIIM3UCTON 000T0UKH, pas-
HOOOpa3ueM HO30JOTHUECKHX ()OPM H UX CBS3BIO C CHCTEM-
HBIMU [ATOJIOTUAMU, TPYIAHOCTSIMU B JUATHOCTHUKE W JICUCHHH,
ycIex KOTOPOro 3aBHCUT OT IIPAaBUJIBHO IIOCTABICHHOIO JHa-
ruo3a. O6creoBanme BKIIOYAeT cOOp aHAMHE3a, BU3YAIIbHYIO H
TaKTUIBHYIO OLEHKY MATKUX TKaHEH [IOJOCTH pTa: pacloyIoxkKe-
HUE, pa3Mep, IBET U KOHCUCTCHIMS UM TEKCTypa IOPaKCHHUS.
OCHOBHBIM MeTOIOM BbLABIcHUS U3MeHeHHOU COP sBisercs
KIIMHUYECKUI OCMOTp, IPOBOJUMBIM CTOMATOJIIOrOM. DTOT Me-
TOJ, UMEET JOCTaTOYHO BBICOKYIO UyBCTBUTCIBHOCTb U CIEL-
nudpuaHocts [10,25].

HecMoTpst Ha BBICOKYIO UYBCTBUTENBHOCTH M CHEHU(UU-
HOCTb KJIMHHYECKOIO OCMOTpa, IPOBOIUMOIO CTOMATOJIIOTOM
IIPH TIIATETEHOM COOIOIEHHUHN MPOTOKONIA, ISl TIOATBEP K ICHHS
IIPEABAPUTEIIPHOIO M OKOHYATEIbHOIO YCTAHOBJICHUS JUArHO-
3a TpeOyeTcst IPOBEACHHE JTOMOTHUTEIBHBIX UATHOCTHYECKIX
npoueayp. JaHHbIe 00CTOSTEIBCTBA ONIPEACIISIOT AKTyalbHOCTD
paccMOTpeHHsI CIIeKTpa Hambonee MH()OPMATHBHBIX HATHO-
CTUYECKUX METOAMK, KOTOPBIMU pacliojaracT Bpau-CTOMaTosIor.
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Cpenu mpoYero K HUM OTHOCSTCSI MOP(OJIIOTHIECKHUE, [IUTOIIO-
THYEeCKUe M TUCTOJIOTHYECKUE HCCIISOBaHUs, (popMupyromue
IpyHITy MOP(OIOrHIECKIX METOOB JHAarHOCTHKH [2,6]. B He-
KOTOPBIX CIIy4asX BO3HUKAET HECOOTBETCTBUE MEKIY KIMHUYC-
CKUM Ipe/IBapUTEIbHBIM JAUATHO30M U Pe3ylbTaTaMH TUCTOIa-
TOJOTMYECKOr0 UCCIEA0BAHUS, KOTOPBI CUUTACTCS «30J0THIM
CTaHJapTOM» auarHoctuku nopaxenuint COP [5,23,26]. Ilpu
9TOM 3HAUUMBIM [IPEJCTABIIACTCS IPUMEHEHHUE HE TONBKO KJac-
CHYECKIX THCTOJIOTHIECKUX METOIOB HCCIIEN0BaHMs, Hanboee
yacTo ucnois3yemsix npu uzydenun COP [11,14], Ho u coBpe-
MEHHBIX METOJI0B UMMYHOTHCTOXUMHUU [7,28].

Lesnbro uccnenoBaHys sIBUIACH OLICHKA COCTOSHUS CIIM3UCTON
000JIOUKHN Pa3IHIHBIX OT/IEIIOB IIOJIOCTU PTa U IIApOJOHTA y Ma-
nuenTos ¢ BUU- undexnueit.

Marepuaa u metoasl. O6cnenoBansl 90 naruenTos ¢ BUY-
napeknueil - 81 Mmyxunna, 9 xeHIMH B Bo3pacTe oT 24 1o 62
JIeT, HaXOJMBIINXCS Ha CTAal[IOHApHOM JedeHnu B MHpexnnon-
HOH KiuHIYeckoi 6onpaune «Hopx» n B Kimmnmueckom nieHTpe
«Apmenukym» I. EpeBana 3a nepuon ¢ 2018 no 2019 rr. Kon-
TpousibHYyO rpyniy coctaBuny 100 mun ¢ nopaxenusmu COP u
naposionTa 6e3 BBIMICYKa3aHHOW MH(EKINH, KOTOpbIe oOpara-
JMCh B YHHBEPCUTETCKYIO CTOMATOJIOTMYECKYIO MOIUKINHUKY
Nel r. EpeBana 3a ToT e nepuof. CpeqHuil BO3pacT NallUEeHTOB
¢ BUY-undekuueit cocraBun 45,248,34 roma, KOHTPOIBHOMH
rpynnsl - 37,99+16,66 roga. Kak B 0cHOBHOU rpymnme, Tak U B
rpyIIe KOHTPOJI IPEBAIUPOBAIIU JIULA MY>KCKOTIO I10JIa.

Juarnoz BMY ycraHaBiuBaiCcs Ha OCHOBAaHMU PEAKLUU
WESTERN-BLOT. s u3y4eHus CTOMaTOJIOTMYECKOIO CTaTy-
ca IPOBEICH KIMHUYECKUN OCMOTP, KOTOPBIA BKIIIOYAJl: BHEIL-
HUH OCMOTp Ty0, YIJIOB pPTa, OLEHKY COCTOSHUS Pa3IHIHBIX
ornenoB COP (uBer, penbed, HaTM4IME TeMOPPATUi, TeJIeaHTH-
9KTa3uil), OLEHKY COCTOSIHUS S3bIKa (I[BET, HAJIMYKE HaJeTa Ha
MOBEXHOCTHU s3bIKa, O4aru jAeckBamanuu smurenus). Cocros-
HUE TKAaHEH MapoIoHTa OLEHUBAIN IIPU OMOIIX CTaHJAPTHBIX
KIIMHUYECKUX METOI0B: OCMOTP HOJIOCTH PTa, 30HAUPOBAHUE U
oIpeieNieHue TIIyONHBI 3y00IeCHEBBIX KaPMAHOB I1apOJOHTAIIb-
HBIM 30HI0M. [lapomonTansusiii nungexc (M) mo Paccemy (PI
Russel) mo3BonmI OLEHNTH HAJIMYKE JPYTUX CHMITOMOB IaTo-
JIOTUH MapOJI0HTA — NIyOUHY KIMHHYECKUX KapMaHOB, OJIBIIK-
HOCTh 3y00B. MHnexc kpoBotounBoctr (MK) necnesoit 60pos-
161 (SBI) onpenernstmu mo Miithlemann u Son. [{ist 00beKTHBHOM
OLICHKY TUTHEHUYECKOIO COCTOSIHUS MOJIOCTH PTa UCIOIb30BaH
ynpomenHslid uaaeke ruruens! (YUI') monoctn pra I'puna —
Bepmummona (OHI-S, Oral Hygiene Index Simlified, J.C.Green
- J.K.Vermillion), KoTOpEIif COCTOUT U3 ABYX KOMIIOHCHTOB: HH-
nexca 3yonoro nanera — MI3H (Debris-index) n unnexca 3yoHO-
ro kamus — 3K (Calcuius-index).

Marepuanom Juist MOP(HOIOTHIECKIX HCCICTOBAHIN CITyKH-
mm oOpasmpl TkaHel, BeIpe3annsie n3 COP B 30He Henocpen-
CTBEHHOH JIOKAIM3alUK IaTOrUCTOIOTMYECKOro npouecca, y 20
nanuenToB ¢ BUY-undexnueit. Kycouknu TkaHu (HHKCHPOBAIH
B 10% neliTpansHOM (opMannHe, 00€3BOKUBAIN U 3aTHBAIIH
B mapauH CONIACHO CTAHAAPTHOM T'HCTOJIOTMYECKOH CXeMe.
3 OJI0KOB HM3rOTaBIMBAIU CEPUIO CPE30B TOJIIMHOH 5 MKM,
OKpAIINBalIl TeMaTOKCHINHOM HMY03MHOM U IMHKPO(QYKCHHOM
o Ban-I'm3ony [uist oOmieif OIEHKH COCTOSTHHUSI HCCIIETYeMBIX
TKaHel. ['Mcronoruyeckue MUKpoOIpenaparsl U3y4aauch TPUHO-
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KYJISIPHBIM MUKpOckorioM Primostar Zeiss (I'epmanust) mox 200-,
400- n 1000-kpaTHBIM (MMepcHsi) yBennueHneM. Mukpodoro-
rpadun noiyuensl ¢ nomoinsio AxioCam ERcSs (Carl Zeiss,
I'epmanust). Bee npusHaky U3y4eHbl B COOTBETCTBUU C MEXIY-
HApOJIHBIMU CTaHJApTaMu, pekomeHnanusimu BO3 u npusHan-
HBIMHM METOJIAMH MCCIICIOBAHUN.

VIMMyHOTHCTOXMMHUYECKOE HCCIICIOBAHUE BBIIIOJIHEHO pe-
areHtamu npoxnykuun Zytomed (I'epmanus) - MaHyaJbHOM
HOHHMepHOﬁ CHCTEMOM JCTCKIIMHU W BBIIIOJIHCHUCM I1IO3UTUB-
HOI'0  KOHTPOJIA. I/IMMyHOFHCTOXl/IMH'-leCKOe HCCJICIOBAHUC
6uontatoB COP mpoBoamIIM C HCIOJB30BaHMEM MOHOKJIO-
HaJIbHBIX MBIIMHBIX anTuTea kK CD3+ (clone SP7 st onpene-
nenust T-mumdornmtoB), CD20+ (clone L26 mis onpeneneHust
B-nmumdornmros). IlepeuncneHHble MMMYHOTHCTOXUMHYECKUE
MapKepbl BBIOpaHBI MOCHE TPOBEACHHUS KOHTPOJIBHBIX HCCIIe-
JIOBaHU, Kak HauOoiee WH(MOPMATHBHBIC IOKA3aTENH, IIO-
3BOJISIIOIIME  OLICHHUTH (byHKuHOHaany}o aKTUBHOCTHL -
U B-1uMdonnToB, ¢ BBICOKOH MPOrHOCTHYECKON 3HAYUMOCTBIO
cynuThb 0 xapakrepe Bocnanerus COP.

CTaTUCTUYECKHUH aHaAIu3 ITOJIYHYCHHBIX PE3YJILTAaTOB OCHOBAH
Ha JIECKPUIITUBHOM AaHaJIN3€, BKJIIOYAIOUIEM CIEAyIOIIUE II0-
Ka3aTelu: MPOLIEHTHOE pacrpereneHue B rpymne (%) mpu ka-
TErOPUUYECKUX JaHHBIX, cpeanee 3HaueHue (C3), ctanmaprHoe
oTkJIOHeHHEe OT cpenHero 3HaueHus (CO). CraTUCTUYECKH J10-
CTOBCpHas pasHULla MEXKAY IpyIIiaMyu IMallMEHTOB pacCUHUTaHa

METOAOM ¥2 Iyl KaTerOPUUECKUX JAHHBIX U METOJOM t- KpHUTe-
pust CTIoeHTa NIPU CPAaBHEHUM OTAEIBHOW TPYIMIIBI C IPYyNION
KOHTpOJIA. J{JIsl CTaTUCTUYECKOTrO aHAIN3a UCIIOIb30BaHbI I1aKe-
ThI cTatucTHyeckux nporpamm Excel 2013 u R.

PesynabTarel i ux oocy:xkaenune. [Ipu n3ydenun cromaroso-
TAYECKOro craryca y4uTbIBaJIUCh )Ka.]'l06bl ManMeHTOB U JaH-
HbI€ KJIMHUYECKOI0 OCMOTpa IMOJIOCTU PTa, KOTOPBIN BKIIIOYAIL:
BHEIIHUI OCMOTP I'y0 U YIJIOB pTa, OLEHKY COCTOSIHUSI pa3iind-
HBIX OT/IeNI0B ciu3ucToi obonouku pra (COP). JlaHHbIC KITMHU-
YECKOT0 OCMOTpA MPEACTaBIeHbI B TaduIe 1.

W3 tabmuuer 1 crenyer, uto npu ocMotpe ryd y 44 (48,9%)
naiueHtoB ¢ BUU-undexuueit Habmogaauch ciaabo 0Ooses-
HEHHBIC 3PO3HHU, OOJIC3HEHHbIE TPELIMHBI B yIax pra —y 66
(73,3%) mauueHToB, YTO IOCTOBEPHO OTIMYAIOCH OT KOHTPOJIb-
HOM rpynsl, 1€ JaHHBIC MPU3HAKU ITIOPAXXCHUS BLISABJICHBI Y
onroro obcienoBanHoro (p<0,001). C Takoii e BBICOKOH 110-
CTOBEPHOCTHIO y nanuenToB ¢ BUU-undexuueii game Bcrpeya-
nuck Hapyienus penseda COP -y 68 (75,6%), B KOHTPOIBHO#
rpymne - y 3 (3%) obcnenyeMbIx.

IMpu BUY-nndeKumu BeISBICHbI CHMITOMBI, KOTOPbIE OTCYT-
CTBOBQJIM B KOHTPOJILHOM IpyIIIe: TeMOpparui Ha CIM3UCTOH
ek u TBepaoM Hebe - y 7 (7,8%) oOcienoBaHHBIX, pa3HHULA
JJAaHHBIX B CPAaBHEHMU C KOHTPOJBHOH IPYNIION IOCTOBEpHA,
p<0,005 u TeneaHrnIKTa3UN HA CIM3UCTON 00OJIOUKE IIeK - y 6
(6,7%) (p<0,0103).

Tabnuya 1. Cocmosnue paznuunvix omoenog COP npu BUY-ungpexyuu u 6 KohmponvHou epynne

KonTpoas (n=100) BUY-undexuus (n=90)
[pusnax
aoc. 4. % adc. 4. %
Dpo3uu Ha rybax:
HET 99 99 46 51,1
eCTh 1 1 44 48,9
TpewmuHel B ymiax pra:
HET 99 99 24 26,7
ecTh 66 73,3
o CHHIOLIHBIN 0 0
8 SIPKO-KPACHBIH 74 82,2
2 PO30BBbIt 16 16 6 6,7
= ONeTHO-PO30BBII 78 78 10 11,1
Hapymienue pensedpa COP:
HET 97 97 22 24.4
€CThb 3 3 68 75,6
I'emopparuu Ha CIM3UCTON LIEK U TBEPIOM Hede:
HET 100 100 83 92,2
eCTh 0 0 7 7,8
TeneaHrnIKTa3MM HA CIIU3UCTOM IIMEK:
HET 100 100 84 93,3
ecTh 0 0 6 6,7
- SIPKO-KPACHBIH 10 10 17 18,9
o = N
éﬂ( § KpacHBIN 2 2 66 73,3
PO30BBII 88 88 7 7,8
Hann4une Haneta Ha MOBEPXHOCTH SI3bIKA:
HET 100 100 0 0
ecTh 0 0 90 100
Ovaru gecKkBaMaly SIUTEIHS Ha TOBEPXHOCTH S3bIKA:
HET 100 100 41 45,6
ecTh 0 0 49 54,4
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IIpu uccnenoBaHuy s3bIKa TakKe OOHAPYIKEHBI CHMIITOMBI,
KOTOpPBIE OTCYTCTBOBAJIM B KOHTPOJBHOM IpyIIe: HAJMYHE Ha-
nera -y 90 (100%) obcnenoBaHHBIX, OYaru JecKBaMaluy 3MH-
tenus —y 49 (54,4%), pasHuLia JaHHBIX CTaTUCTHYECKH 10CTO-
BEpHA B CPAaBHEHUM C KOHTPOJILHOI TpyNION, OMHAKOBa NPH
HaJTUYUK 000uX cuMnTomMoB, p<0,001.

Ipu OOBEKTUBHOM HCCIIEIOBAHUH MPEUIBEPHST U COOCTBEHHO
nojocTy pra y nanuentoB ¢ BUY-undexnueil cHHIOMHBIA 1BeT
CIIM3UCTOMN 000JIOUKH HE BBISIBIISUICS HU B OJJHOM CJIydae, TOr/a KakK
B KOHTPOJILHOM IpyIIIie JaHHbIN [BeT Habmonaics y 4 (4%) nauu-
€HTOB, aHAJIOTUYHO HEJOCTOBEpHAsl Pa3HHIIA JAHHBIX OTMEYalach
IpY HAIMYMU PO30BOrO IBETA, KOTOpPBIN BhIsBIECH y 10 (6,7%),
p>0,542. CratucTryecku JOCTOBEpHAs pa3HHUIA HaOIIoaach
IPH ONIPEIeNICHUH SPKO-KPAaCHOTO [IBETA, KOTOPBIil oTMeyasics y 74
(82,2%) obcnenoBanHbix ¢ BUU-uHdekimeii, 4To npakTHiecky B
41 pa3 vatie, ueM B KOHTPOIIbHOM rpymme (p<0,001); 6neaHo-po3o-
BBII 11BET, HA00OPOT, B 7 pa3 pexxe BbisiBieH rpu BUY-undekunn
—y 6 (11,1%) nauueHTOB, YeM B KOHTPOJIBHOM IpyIIe, Tae JaHHBIN
npu3Hak Habmonasics y 78 (78%), p<0,01.

TIpu 0OBEKTHBHOM HCCIICIOBAHUH sI3bIKa ManueHToB ¢ BIY-
uH(peKIuel spko-kpacHblil 1Bet BoisiBieH y 17 (18,9%) obcie-
JIOBaHHbIX, YTO JOCTOBEPHO OTJINYAIIOCH OT KOHTPOJIBHOM TpyTI-
1bl, I7Ie JaHHbIH npu3Hak Habmonancs y 10 (10%) nanueHTos,
p<0,05, po3oBbIii 11BeT — B 11 pa3 yaiie B KOHTPOJIBHOMN IpyIIIe,
4em B rpynne ¢ BUY-undexuueit (88% u 7,8%, coorBeTcTBEH-
HO), p<0,001. Haubosnpinasi pa3Huma B CTAaTHCTUYECKOH JTO0CTO-
BEPHOCTHU HaOJIrofanach NPy BBUIBJICHHH KPACHOIO IIBETA SI3bI-
Ka, moutu B 37 pa3: 73,3% - B rpynne ¢ BUU-undexuneii u 2%
- B KOHTpOJbHOM rpymme (p<0,0001)

BrisiBnsieMoCTh BOCHANMTENBHBIX 3a00JIEBAHUI TMApOJIOHTA
(B3I1) y obcnenoBannbix manuentoB ¢ BUU-undexuuneii co-
craBuia 100%. [Ipu 00bEKTUBHOM OCMOTpE POTOBOIA MOJIOCTH,
BBISIBIICHO HAJIMYHE FeHEePaIM30BaHHOTO BOCIAIUTEIBHOTO IIPO-
1iecca B 00J1aCTH MapruHaIBHOI 1 aJIbBEOJISIPHOM YacTeil 1eCHBI
(Tabmuma 2).

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

W3 tabnuubl 2 cieayeT, 4To HCCiIeJ0BaHIE POTOBOIL OJIO-
ct npu BUY-uHdexkunn BBISBUIO CIEAYIOIINE 3aKOHOMEP-
HOCTH U3MEHEHHUH CO CTOPOHBI IE€CCH. BrIsiBiIsIeMOCTh THITIE-
PEMUHN NECEH U PBIXJIOCTU AECHEBBIX COCOYKOB MHOTOKPATHO
U JIOCTOBEPHO IPEBbIIIANA MOCIEAHION B I'PyINIe KOHTPOJI
(p<0,001). Orex necen nabmromancs y 88,9% obciaenoBan-
HBIX, YTO IIPU CPABHEHHUH C KOHTPOJIBHOU I'PYNION 10CTOBEP-
HO BbIIe B 6 pa3 (p<0,001), rae gaHHBIN NPU3HAK TOPAKECHUS
ObL1 BbIABICH y 13% manuMeHToB, a KPOBOTOUYMBOCTDH JECEH
Habmonanacs y 97,8% o0ciae0BaHHBIX, YTO B CPAaBHEHUU C
KOHTPOJIBHOM IpyImoi 1octoBepHo BhiIe B 8 pa3 (p<0,001).
ATpodus U AeCKBaManus SIUTENHS IECEH B KOHTPOIBHON
rpynie HE BbISIBJICHBI. COOTBETCTBEHHO JAHHBIC I10Kas3aTe-
JIM UMEIOT CTaTUCTUYECKH JOCTOBEPHYIO Pa3HHIy B CpaBHe-
HUU C KOHTPOJbHOW rpynnoii. B rpynmne nanuentos ¢ BUY
uHpexkuuend arpodust JeceH, KOoTopas XapaKTepH30Baiach
yYMEHBIIEHHeM 00beMa TKaHEH JEeCHEBBIX COCOYKOB M JeC-
HEBOTO Kpasi B 00JIaCTH HECKOJbKUX 3y0oB Habiiomanach y
47,8% ob6cnenoBanubix (p<0,001), a teckBamaus SMUTEIIUS
JeceH Habmonanach y 5,6% o0cine10BaHHbBIX, KOTOpas Xapak-
TEpU30Baach OTEKOM KPAaeBOW JECHBI, BBIPAXKEHHON KPOBO-
TOYMBOCTBIO U Oosie3HeHHOCThIO (p<0,0225). Iluano3 neceH
orMevasics y 12,2% manueHToB, 4TO BABOE PEXE, UEM B IpyI-
ne koHTpoJis (p<0,0248).

[Mpu BUY-unpexuny nopaxeHue AeCeH HalOMUHACT KIIMHU-
yeckyto kapTuHy B3I1, B uacTHOCTH, KaTapajibHOTO U THIEPTPO-
(HUECKOro TMHIMBUTA, @ TAKIKE XPOHUUECKOTO F'eHePaIN30BaH-
HOT'O NIapOJOHTHUTA.

Y 55 (61,1%) nauuentoB ¢ BUY-uHbpekuneii BbISBICHDI
Ha/JIeCHEeBbIe 3yOHBIC OTJIOKEHHUS, YTO pPEXe, YeM B KOH-
TponbHO# Tpymnne (p<0,001). ITonnecueBbie 3yOHBIE OTIIO-
JKeHHs1 HaOJIIOaINCh TOYTH OJMHAKOBO B 00EMX Ipymmax
(p>0,417), markuii 3y6Hoi Haner - y 100% namueHTOB C
BUY-undexumeii, Hamuuue MapoJOHTAIBHBIX KapMaHOB
(TIK) >3,5 MM - y 85 (94,4%) obcnenoBaHHBIX, YTO CTATH-

Tabnuya 2. Cocmosinue MapeuHaibHoOU U Alb6eONAPHOU Yacmu 0ecHbl y nayuenmos ¢ BUY-ungexyueti u 8 Konmponvhou epynne

Konrpoas BUY-undexuus
IMpusnak n=100 n=90
abc. 4. % adc. u %
T'unepemust:
HET 99 99 11 12,2
eCTh 1 1 79 87,7
[nanos:
HET 75 75 79 87,7
ecTb 25 25 11 12,2
Otexk:
HET 87 87 10 11,1
ecTh 13 13 80 88,9
Pr1xnocts cocoukos:
Her 99 99 26 28,9
€CTh 1 1 64 71,1
ATtpodus:
Her 100 100 47 52,2
eCTb 0 0 43 47,8
KpoBorounBocts:
HET 89 89 2 2,2
ecTh 11 11 88 97,8
JleckBaManys SMUTEINs] JECeH:
Her 100 100 85 94,4
€CTh 0 0 5 5,6
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Tabnuya 3. Hnoexcnas oyenka cocmosnus. mxaneti napooonma y nayuenmos BUY-ungexyueri

u 6 koumponvnot epynne (C3+C0O)

Iloxka3artenn Kountpouan BUY-undexuus
PI, 6annet 0,95+0,48* 4,08+0,9*
SBI, 6amrst 1,68+1,66* 3,01+0,11*

OHI-S, 6amnsl 1,96+0,59% 2,03+0,47*

*p<0,001; " p>0,38

CTUYECKU JOCTOBEPHO B CPABHECHUU C KOHTPOJIBHOH IpyIIIOi
(p<0,001). I'noitusie Bergenenus u3 1K u xanoOwr Ha HAMH-
4yye HEIPUATHOIO 3al1axa U30 pTa JOCTOBEPHO HE OTIIMYAINCh
0T KOHTpOJbHOH rpynms! (p>0,47 u p>0,0779, cooTBeTCTBEH-
HO). AHAJH3 JaHHBIX MATOJOTHYECKON TOABMKHOCTH 3y00B |
n III creneneil y nanmentoB ¢ BUY-nndexnueil 1 KOHTPOIb-
HOH Ipynmnbl CTaTUCTUYECKH JOCTOBEPHOH pa3HULIBI HE BbI-
sBua (p>0,385). Il creneHp maTonorn4ecKoil MOABHIKHOCTH
obnapyxena y 45 (50%) manuenros ¢ BUU-undexnuei, aro
CTaTUCTUYECKU JOCTOBEPHO BBIIIE B CPABHEHUU C KOHTPOIb-
Ho#i rpymnmno# (p<0,001), rne maHHBINA NPU3HAK BBHISBICH Yy 7
(7%) manueHTOB.

JlI OLICHKU CTENECHU IOPa)KCHUS NapOAOHTa OIPECIICHBI
naponoHTanbabie HHICKChl: Pl mo Russel, SBI mo Miithlemann
and Son, OHI-S mo J.C. Green - J.K. Vermillion (tatnuma 3).

W3 Tabmump! 3 crnenyert, uto y nanuenTtos ¢ BUY-nndekmueit
[10Ka3aTeId NapOJOHTAIbHbBIX UHACKCOB CTATUCTUYECKU 3HAYU-
MO OTJIMYAJIUCh OT TAKOBBIX IALIUCHTOB KOHTPOJIBHOU IPYIIIIBL.
ITokasarens mHAekca Pl cocraBun, B cpennem, 4,08+0,9 Gamna,
uTO B 4,3 pa3a BbllIe 3HaucHU uHAekca Pl y manueHToB KOH-
TPOJIbHOM IpyHIbl a IOKa3arenb uHaekca SBI - B cpennem,
3,0140,11 Ganna, xoTophlid Takke B 1,8 pa3 BbIlIC 3HAYCHUS
unzexca SBI y nanueHToB KoHTposbHOH rpynnsl. PazHuna nan-
HBIX CTaTUCTUYECKU 3HAYUMA C BBICOKOH CTENEHBIO JOCTOBEP-
Hoctu (p<0,001). INoka3zarens nugexca OHI-S y manumenTos c
BUY-nnexnueil 1 B KOHTPOJIBHOW TpyIIe HMPAaKTHUSCKH HE
ommmuancs (p>0,38).

T'urnenmyeckoe COCTOSHUE IOJIOCTH PTa Y 0OCIEIOBAHHBIX
MAIUEHTOB ONPEJeIUIOCh METOAOM OLIPOCa OTHOCUTEIBHO I'H-
rueHsl nosocty pra. [lpu onpoce narentos ¢ BUU-undexnneit
BBISIBJICHO, uTO 7 (7,8%) uncTmm 3y0bl 2 pa3a B JICHb - yTPOM H
BeuepoM, 12 (13,3%) - 1 pa3 B 1eHb, IPEUMYIIECTBEHHO YTPOM
nocie enpl, 71 (78,9%) nmanueHToB 0OTMEYald, YTO WHOTJA YH-
cTAT 3y0BI 1 pa3 B IeHb 710 €bI 110 YTPaM WM CILyCTSI A€Hb.

Pe3ynbTars! OLIEHKY THTHEHUYECKOIO COCTOSHUS IIOJIOCTH pTa
y nareHTros ¢ BUY-undexnueit nmo unnexcy OHI-S BoisiBum
cnenyromee: y 50 (45%) oOcienoBaHHBIX YPOBEHb TUTHCHBI
TIOJIOCTH pTa oueHeH kak mioxoit (OHI-S>2,6), y 35 (38,9%) —
neynosierBopurensubiid (OHI-S - 1,7-2,5),y 10 (11,1%) — ynos-
nerBoputensubiil (OHI-S - 0,7-1,6). 3nauenne ungexkca OHI-S
0-0,6, uTO XapaKTepu3yeT XOpoulee TUrHeHUYECKOE COCTOSHUE
MIOJIOCTH pTa, HU y opHoro nanueHta ¢ BUU-ungexuuneii He 3a-
(UKCHPOBAHO.

Takum 06pa3om, cireryeT OTMETHTS, uTo pu BUY-undexnun
npeolIanaeT CpemHss CTENEeHb TSHKECTH MOPAXKeHUs MapojiOH-
Ta. Jlerkas creneHp NPakTUYECKH HE BbIABICHA, a NALUEHTOB C
TSDKEJIOHM CTEeNeHBIO ObLIIO HEIOCTATOYHO VIS TOTO, YTOOBI cie-
JIaTh I0CTOBEPHBIC BBIBOJBI.

CocTosiHHE KHCIOTHO-OCHOBHOTO OajlaHca OKa3bIBaeT Cy-
IIECTBEHHOE BJIMSHUE HAa MHOTHE OMOXMMHYECKHE IpOIlec-
Cbl, IPOUCXOJAIINE B IOJOCTU PTa, KOTOPBIC OLpPEIECIISAIOT
oOpa3oBaHue 3yOHBIX OTJIOXKECHUH, pe- U JeMHHEPATH3aIHIO
oMalu 3yOOB, JKU3HEACATEIFHOCTE POTOBOH MHKPO]IOPHL.
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OOBEKTHBHEIM KPHTEPHUEM, XapaKTEPH3YIOMIHM COCTOSHHE
KHCIIOTHO-OCHOBHOI'O PAaBHOBECHS, SBISAETCSA I0Ka3aTeib
AKTUBHOCTH MOHOB BOZOpOJa (BOJOPOMHBIH IOKa3aTeib, T.e
pH). V manuentos ¢ BUY-ungexnuei cpeguee 3nauenue pH
poTOBO# xuakoctu cocrasuio 5,7+0,47 EJl., uto B cpaBHe-
HUU C KOHTPOJbHOH rpynnoi, rae pH pasen 6,33+0,79 En,
BBISIBUJIO CTaTUCTUYECKU JOCTOBEpHYH pazuuiy (p<0,001).
Taxum obpaszom, npu BUYU-uH(pEKIUN NPOUCXOAUT CABHUT B
KHCIIy}0 CTOPOHY, 4TO NpUBOAUT K nopaxenusm COP u na-
POIOHTA.

Jlns Bepudukanum xapakrepa nopaxkenuit COP u mapo-
JIOHTA HAMU UCIIOJIb30BaHbI IATOTMCTOJIOTHYECKUE U UMMYH-
HOTUCTOXMMHYECKUE METOMABI HCCIEAOBAHUS.

B nonoctu pra 0CHOBHOI N0Kanu3alMel NaTOIOrMYECKOro
nporuecca Oblia CIIM3UCTast 000JI09Ka MEeKH — Y 55% manueH-
TOB, IeCHBI — Y 45% nauueHToB. Beienensl 5 rpynmn ocHOB-
HBIX naroMopgornorunueckux msmenenuit B COP npn BUY-
MH(EKINH: BOCHAIUTEIbHass WHOMIBTPAIMS, paccTpoiicTa
KPOBOOOpAIIEHUS, H3bSI3BICHUS CIU3UCTOH 000JI0YKH ¢ (u-
OpMHO3HBIMH HAJIOKCHHUSIMH, (HUOPO3 CIU3UCTON 000TO0UKH,
quctpodudueckrue M3MEHEHHUs IIockoro smutenus. Kpowme
OCHOBHBIX HaTOMOP(OIOTHUSCKUX HU3MEHEHUIl OIpeJieIeHb
TaKHe KpUTEpUH, KaK IUM(OILIa3MOIUTapHasl WIN IUIa3Mo-
nUTapHast HHQWIBTPAIUS U IPUMECh HEHTPO(DUIIOB.

BocnanurensHast nHGUIBTpanus HAOIIOAANACh Y BCEX 00-
cienoBaHHbIX ¢ BIY-undexuneil u npeacrasisiacs B BUIE
muMmdoruazmonntaproil y 2 10% obcnenoBanusix. [Ipumecs
HelTpoduiaoB orMedanack B Mukpomnpenaparax y 18 (90%)
naqueHToB. BocnaneHune MMeno NpPeUMyLIECTBEHHO IIPO-
TYKTHBHBIA XapakTep M JIOKAJIN30BAJIOCh OOJbIIE B BEPXHUX
oTaenax ciu3ucTor obonmouxu. Jlumdonnnas nHGHUIBTpanKs
oOHapyKHBalaCh TaK)Ke BOKPYT HEPAaBHOMEPHO IOJHOKPOB-
HBIX MHKPOCOCYJOB, Ha I'DaHULE JMUTEIUS C MOANCKALCH
TKaHblo (puc.l a, 6), B OTJAENBHBIX CIy4asX - C MHTpanueit
MH(UIBTPATa B TONIIY IUIACTA SMUTEIHS.

PaccTpoiicTBa kpoBooOpamenus BeisiBiIeHB y 100% o6ce-
JIOBaHHBIX B BUJC OTCKA, KPOBOU3IMAHUM pa3IM4HOIO pa3Me-
pa BCIEACTBUE ACCTPYKLUUU CTEHOK COCYAOB, CTa3a B KallMil-
JsIpax, KPaeBOro CTOSTHUS (OPMEHHBIX JIEMEHTOB B BEHYJAX
U Kallwnisipax, MOJTHOKPOBHUS 1 aHrmomarosa. HaGmonanucs
obimTepanys MpocBeTa CoCya0B, GUOPUHOUAHBIA HEKPO3 U
(hubpuHONIHOE HAOyXaHUE CTEHOK COCYIOB. (pucC. 2 a-T).

Jluctpodudeckne M3MEHEHHUSI IUIOCKOTO SIIUTENUSI B BUJE
AKOHTO3a, TTapaKepaTo3a 1 yTOJIIEHUS HaOIIOAINCh Y BCEX 00-
CJICZIOBAHHBIX.

IMpun mopdonormueckom uccinenoBanun COP  ormewanunch
OTEUHOCTh, THIIEPEMUs] ¢ MHOKECTBEHHBIMU SPO3HUAMU HEIIPa-
BIIIBHOW (opMmbl. [Ipn 3TOM 0OHapy>KHBaIUCH MOBPEXKICHHS
KJIICTOK JIMTEIIUs, OSABICHUE BaKyollel B UX LIUTOILIA3Me, T.C.
BaKyoOIIbHAsI, BIUIOTH 10 OayuIOHHOW muctpodum, rubens u ne-
CKBaMalus SIUTENNSI ¢ 00pa30BaHUEM MUKPOIPO3HH, KOTOPEIE
YacTO BBIABILIUCH TOIBKO IIPU MUKPOCKOIIMYECKOM UCCIIEI0Ba-
HHH.

59



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

Puc. 1. Aneuomamos u numeponnazmoyumapras uHGUILMPayUs 6 CO6CMBEEHHON NIACMUHKE CIUUCMOU 00010uKU. JTumgponiazmo-
YumapHbwlll UHGUALMPAM PACNONIONCEH NPEUMYUIECINBEHHO NOO NIOCKUM dNumenuem (OKpacka cemamoxcununom u 303unom x100)

Puc. 2. Kposousnusanus pasiuuno2o pasmepa (a), kpaesoe cmosHue QOPMEeHHbIX INEMEHMO8 6 GeHy1ax u kanuusapax (b), noimo-
Kpogue (8), cmasz 6 cocyoax MUKpoyupKyismoprozo pycia (2). Oxkpacka eemamorcuiurom u 303urom x 100 (8), x 400 (a, 6 u 2)

Takum 00pa3oM, MHOTOUHCIEHHBIE MOP(HOIOTHIECKUE MPH-
3HaKW MOXXHO YCIIOBHO IOZAPA3AENUTh HA SBISIONIHECS MOKa-
3aTeeM OCTPOTHl M aKTHBHOCTH BOCIAJEHHS M CBS3aHHBIC C
JUTITENBHBIM XpoHmdeckuM TedenneM Bocmanenust COP. ITo
Mepe ocIabiIeHHs BOCHAIUTEIBHOTO MPoIecca B MOJIOCTH PTa
YMEHBIIANach KPOBOTOUYMUBOCTB, SMUTEIN3HPOBAINCE JPO3HU.
Omnpenensinch U3MEHEHHUS], 0OYCIIOBICHHBIC Pa3BUTHEM CKIIE-
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po3a cIM3UCTOM 000T0UKH (pa3pacTaHue COSTUHUTEIBLHON TKa-
HHU) B pe3ynbTare TPAHCHOPMAIUN KIETOK BOCIAIUTEIHHOTO
nadunerpara B 20 (100%) ciydasx. 3aXHBICHHE CIU3HCTOH
000JIOYKH MOJIOCTH PTa MPOUCXOAWIO Ha GoHE OoJiee BHICOKOM
TUIOTHOCTH HOBOOOPA30BaHHBIX COCYIOB U MOSIBIICHUS KOJIIare-
HOBBIX BOJIOKOH.

IIpy MMMYHOTHCTOXMMHYECKOM HCCIIECOBAHIN BBISIBICHO
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nocroBepHoe cHmwkenne CD3+ u CD20+ numdouutos y nanu-
entoB ¢ BUY-undexmueil, 4to CBUACTEIBCTBYET O CHIKSHHN
MECTHBIX UMMYHHBIX peakuuii. Oxkcnpeccus CD20+ 8 COP npu
BUY-unexuu orpuarTenbHas, 4To CBHACTEIbCTBYET 00 HC-
TOLIEHUH TrymopanbHoro ummynurera. [Ipu BUU-undexunun
00HApYKMBAJIOCh KpaiiHe cKyaHOe KonnuecTBO T-1uMpoIuTOB
npu okpacke Ha CD 3+, ogHako Ha (OHE 3THOTPOIHOIO Jieue-
HUS KOJIM4ecTBO T-TMMQOLHUTOB yBEIHMYUIOCH, YTO CBUACTEIIb-
CTBYET 00 yCHIICH c. 3a,0).

v -~ TR

Puc. 3. Hecamusnas peaxyusa na CD20+ 6 kniemkax eocnanu-
menvroeo ungunempama npu BUY-ungexyuu x100 (a). Hugh-
@ysnasn evipadxcennas nosumuenas peaxyus na CD 3+ 6 kiem-
Kax gocnanumenvno2o unguivmpama npu BUY-ungexyuu na
one namozenemuuecrkozo neuenus x400 (6)

XacanoBa JI.O. n MasnsnoBa H.T. [12] usyuunu aurepatyp-
Hbl€ JIaHHbIE II0 YaCTOTE BCTPEYaEMOCTH, KIMHMKO-Iabopa-
TOPHBIX OCOOeHHOCTEW 3aboneBanuii momoctu pra npu BUY-
MHQEKIMHU ¥ IPUILUIE K BBIBOJLY, YTO IyOIMKALMI O TIOPAXKCHUN
nosocty pra npu BUY-undekun 3Ha4UTEIbHO MEHbBLIE U He-
penko onu nporuBopeuussl. Greenspan D. [20] Taxxe cuura,
4TO cTOMaroyiornyeckue acrekrsl BUYU-undekimu pasHoodpas-
HBI U J10 KOHLIA He u3yuensl [20]. BUY-accouumnpoBanHble cTo-
MaTOJIOTHYECKUE 3a00JIeBaHMs MOTYT SBIATHCS IEPBBIMU CHM-
NTOMaMi HMHQULIMPOBAHUS, OTINYAIOTCS BBICOKOW 4YacTOTO,
KJIMHUYECKUM NOIUMOP(U3MOM ¥ MaHU(PECTHOCTBIO TCUCHUS,
B 3HAYUTEIIbHOM CTENEHH yTSIKENIAIOT TEUCHHE OCHOBHOTO 3200-
JIEBaHMS M CHUKAIOT KaueCTBO *M3HU nmanuenTa [3]. B noctyn-
HOW JuTeparype NpaKTHYeCKH HeT paboT, Izie JHOBPEMEHHO
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HOCPEACTBOM MHOTHX KPUTEPHEB ObLIN Obl H3YUCHBI COCTOSIHUE
paznnunblx otaenaoB COP u a3bika. Tak, HalIM 1aHHBIE IPAKTU-
YeCKHM COBMAJAIOT ¢ JaHHbIMU Bunorpamgosoit A.H. [1] otHO-
CHUTENILHO YacTOThl BeTpeuaemocTu runepemun (100%) u orexa
(86,0%). Ilo pesympraramM HaIIUX HCCIENOBAaHMN THIEpPEMHs
BbIsBICHA y 87,7%, a otek - y 88,9% mnauuentos. Ilapononro-
JIOTHYECKHM acIeKTaM B JIOCTYITHOU JINTepaType yIelIeHO 3Ha-
YUTEJILHO MEHbIIee BHUMaHUe. Mexay TeM, 3aKOHOMEPHOCTH
BO3HMKHOBEHHS U paszBuths BUY-undeknuu npennonararor
BOBJICYCHUE B IATOJOTMYECKHH IIpoliecc 0co00i aHaTOMO-TO-
norpa)uueckoii 30HbI MOJIOCTH pTa — MAPOJIOHTA C PA3BUTHEM
cnerupuueckoii  BUY-acconmnpoBaHHOW — MMapoAOHTAILHON
naronioruu [27]. Tak, ['unesa O. ¢ coapt. (2013) npu omnpene-
JICHUH NApOJIOHTAJIbHBIX HHICKCOB OIPAaHMYMINCh JIMILb OIpe-
nenenueM cpennero 3nadeHuss OHI-S (2,08+0,14), na ocnosa-
HHMHU KOTOPOT'O YCTAHOBJIEH HU3KHH YPOBEHb 'MTHEHBI I1OJIOCTH
pra. B Hareit pabore nokazarens nnnexca OHI-S y nanuenTos
¢ BUY-undexuunei 1 B KOHTPOJIbHOU IPyIIE MPAKTUYECKH HE
ommyaics (p>0,38).

BbiBoabl. PesynbraraM NpOBEAEHHBIX HCCICAOBAHUH BbI-
SBWJIM, YTO MMMYHOIE(QHUIMTHOE COCTOSIHHE, OOYCIIOBICHHOE
BUY-undexuneii, crnocodcryer Hapymennto COP, a umen-
HO CO CTaTHCTHYECKOIl JIOCTOBEPHOCTHIO HAOIIONAINCH 00JI0-
*KeHHOCTb si3blka (100% ciyuaes), Hapyuenue penbepa COP
(75,6%), TpewuHbl Ha rydax pasnudHoi okanusanun (73,3%).
BbIsiBiICHBI TaKKe BOCIANUTEIbHBIC 3a00JICBaHUS TAPOIOHTA, B
YaCTHOCTH KaTapaJlbHbIH, rUNepTpOUIECKUIl THHIMBHUT U T1a-
POINOHTHUT CpenHell cremneHu TsxectH. Mopdonornuecku npu
BUY-uHdekunyu pa3BUBAIUCH CYIICCTBEHHBIC H3MEHEHHS B
COCyZaX MHKPOLHPKYJIATOPHOIO pycia, KOTOPbIE MMEIH JIBO-
akuil xapakrep. C OHOW CTOPOHBI, HAPYIIECHHS FEMOLUPKYJIsi-
MU yCyryOnsti TpouKy TKaHeil, ¢ Ipyroit CTOPOHbI, BEICOKAst
IUIOTHOCTB COCY/IOB B PEreHEPUPYIONIEH rPaHyIIsIIHOHHON TKa-
HM oOecreunBala JOCTATOYHBII IPUTOK KUCIOPOJA U yPOBEHb
OOMEHHBIX TIPOLIECCOB, YTO CIIOCOOCTBYET 3aKMBIICHHIO U YCKO-
pset ee 1 GepeHHannio B rpyOOBOIOKHUCTYIO COSIMHUTEb-
HyI0 TKaHb. MHOToYMClICHHbIC MOP(OIOTHYECKHE MPU3HAKU
npu BUY-uH(eknn cBUIETEIbCTBYIOT O CHHKEHUH MECTHBIX
UMMYHHBIX peakiuil. IIpy MMMyHOIHCTOXMMHYECKOM HCCIIe-
JIOBaHMM BBIABIEHO JIocToBepHOe cHmxeHue CD3+ u CD20+
nuMdoruToB y nanueHtoB ¢ BUU-unbpekuuneii, Kotopoe Tarxke
CBUZICTEIILCTBYET O CHIJKCHUH MECTHBIX HMMYHHBIX PEAKLIUH.
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SUMMARY
ORAL HEALTH STATUS IN HIV-POSITIVE PATIENTS
Azatyan V., Yessayan L., Aznauryan A., Porkeshyan K.

Yerevan State Medical University after M. Heratsi, Republic of
Armenia

Oral manifestations of HIV infection are diverse and not still
not completely studied. HIV-associated diseases can occur as
the first symptoms of infection, these are characterized by high
frequency, clinical polymorphism and pronounced course. Peri-
odontal aspects are also neglected in the literature. No papers
on the condition of different areas of the oral mucosa, tongue
and periodontium where they were studied simultaneously and
according to various criteria have been found in the available
literature.

The objective of the research is to evaluate the condition
of periodontium and the oral mucosa in different parts of the
oral cavity in HIV-positive patients. Total number of the HIV-
positive patients observed was 90, among them 81 males and 9
females between the age range of 24-62. An average age of the
patients was 45.2+8.34, with male patients prevailing (p<0.001).
HIV infection was diagnosed by Western-blot reaction. Clinical
examination as well as probing and determination of the pocket
depth by means of the periodontal probe was carried out to as-
sess the health status of the oral cavity. Periodontal indices were
also determined.

It has been found that immunocompromised condition due to
HIV infection contributes to the oral mucosa lesions. Namely,
coated tongue was observed in 100% of cases, the oral mucosa
relief impairment was seen in 75.6% of cases, lip cracks of dif-
ferent location and bright red color of the mucous membrane
were observed in 73.3% and 82.2%, respectively (p<0.001). Ex-
amination of the tongue revealed the symptoms which were not
found in the control group, such as tongue coating — in 100% (90
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patients observed), epithelial desquamation foci - in 54.4% (49)
(p<0.001). Inflammatory diseases of periodontium, particularly
catarrhal and hypertrophic gingivitis and periodontitis of moder-
ate severity were also revealed.

Keywords: oral cavity, periodontium, oral mucosa, HIV in-
fection.

PE3IOME

CTOMATOJIOTHYECKHMA CTATYC HAIMEHTOB C
BUY-UHOEKIUEN

Azarsid B.1O., Ecasn JL.K., AsnaypsH A.B., Ilopkmesin K.A.

Epesanckuil 2ocyoapcmeenuviil MeOUYUHCKULL  VHUBEPCUMEm
um. M. I'epayu, Pecnyonuka Apmenus

Cromaronoruueckue acrektsl BUY-uHbeKIIH pa3HOIIaHo-
BBI U 110 C€ ICHB J10 KOHIIa He n3yueHbl. BUY-acconuupoBanHbie
CTOMATOJIOTMYCCKHEC 3a6OHeBaHHﬂ MOFyT ABJIATBCA ICPBbBIMU
CUMIITOMaMH I/IHq)l/ILLI/IpOBaHI/lﬂ, OTIIMYAKOTCA BbICO](Oﬁ qacTo-
TOU, KIIMHUYECKUM TTOTUMOP(U3MOM U MAaHU(PECTHOCTBIO TeUe-
Hust. [1apoiOHTOIOTMUECKUM acleKTaM B JIMTEPaType yIACICHO
HEJI0CTaTOYHOE BHUMAHHUE, IPAKTUUECKH HE BCTPEYatoTCs pabo-
Tbl, B KOTOPBIX OAHOBPEMEHHO 1«13yl{e1-u>1 COCTOSHUE Pa3/INYHbIX
otzienoB ciausuctoit obosouku pra (COP), s3pika u mapoionTa ¢
YYETOM PA3IUYHBIX KPUTEPUEB.

Llenbio MccieI0BaHMs SIBUIIACH OLICHKA COCTOSTHMUSI CIIU3HCTOM
000JI0YKH Pa3IMYHbIX OT/ENIOB MOJOCTH PTa ¥ NAPOJOHTA Y Ia-
ueHToB ¢ BUY- undekuneii.

O6cnenoBano 90 nauuenroB ¢ BUY-nndexuueii: 81 myxun-
Ha, 9 )KeHIIMH B Bo3pacte oT 24 no 62 ser. CpeqHuii Bozpact
nanueHtoB ¢ BUY-undexrmeit cocrapun 45,248,34 1., npesa-
JIMpOBaH Jina Mysxckoro nosa (p<0,001). duarno3 BUY ycra-
HaBnuBajics Ha ocHoBanuu peakuuun WESTERN-BLOT. [lns
1/13y'-le1-[1/m CTOMATOJIOTHYCCKOTIO CTaTyCa MPOBOAUIIN KIIMHHUYEC-
CKHIf OCMOTp, a TaK)Ke 30HIUPOBAHUE U ONpPECICHHE ITyOHHBI
3y0O0ZIeCHEBBIX KapMaHOB IapOAOHTAJIbHBIM 30HAOM. Omnpene-
JIJIA TIapOAOHTAJIbHBIC WHJCKCHI. yCTaHOBHeHO, qTo I/IMMyHO—
nedunuTHOE cocrosiHue, oOycioBieHHoe BUY-undekiueii,
crniocobctByet Hapyienuto COP, B vacTHOCTH HaOIOAATUCE 00-
JIOKEHHOCTB s13bIka B 100% ciyuaes, Hapyienue penseda COP
B 75,6%, TpelnHbl Ha rydax pa3andHoOu jJokanu3anuu B 73,3%,
APKO-KpacHbIi 1L1BeT ciau3uctoil B 82,2% cimyuaes (p<0,001).
[Ipu uccnenoBaHum sA3blka OOHAPYKEHbl CUMITOMBI, KOTOPbIE
OTCYTCTBOBAJIM B KOHTPOJIbHOH IpyIIe: Halu4yue Hajera - y
100% (n=90) o6cie10BaHHBIX, OYArH ACCKBAMAIIUH STTUTEIIUS —
y 54,4% (n=49) (p<0,001). BoraBiensl Takxke BOCIAIUTEIbHbIE
3a0oeBaHMs IAPOJJOHTA, B YACTHOCTH KaTapasbHBbIi, THIIEPTPO-
(uyecknii THHTUBUT U MAPOJOHTHUT CPEIHEH CTENICHHU TSDKECTH.
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BUOXUMHNYECKHUE U TUCTOJIOI'MYECKHUE NCCJIEJOBAHUS TP BOCCTAHOBJIEHUHA
KOCTHBIX JE®EKTOB C IOMOIIbIO MYJIBTUIIOTEHTHBIX
ME3EHXUMAJIbHBIX CTPOMAJIBHBIX KJIETOK )KUPOBOW TKAHM

Bbamoyask A.B., Ky3usak H.b., Tonuapenko B.A., Ocraduiiuyk M.A., [Taramap A.O.

byrosunckuil 2ocyoapcmeennviil meouyunckuil uncmumym, Yeprosyvl, Yxpauna

XX Bek MOXKHO TI0 IPaBy Ha3BaTh CTOJICTHEM TPUYM(aIbHOTO
Pa3BUTHS METOJIOB BOCCTAHOBHUTEIBHOTO JICYEHHUsI HEOOPATHMO
MOBPEXIECHHBIX OPraHOB IyTEM TPAHCIUIAHTALMH JOHOPCKUX
opranoB u kietok [1]. bnarogapst kinHudeckoit adpdexTnBHO-
CTH TPAHCIUIAHTAllMOHHbIE METOABI BOCCTAHOBHUTEIBLHOIO Jie-
YeHUs MONYYWIIN BeeoOllee NPU3HAHUE, OJHAKO B IOCIIEIHUC
JIECATUIIETHS MPOAOKAIM U3yuaTh U COBEPLIEHCTBOBATH Ipe-
MMYIIECTBEHHO METOMBl KIJIETOYHOH TpaHcrulantauuu [2,3].
Knerounas TpaHcruiatanust oOnmagaeT psiioM HPEUMYINECTB
B CPaBHEHHMH C OpPraHHOW: METOZ MMeeT Oonee HU3KyIo cele-
CTOMMOCTh, 0€30I1aCeH, MO3BOJISIET 00CCICUUTh MEIUIIMHCKOM
MOMOIIBIO OOJIBIIOE YHCIO OONBHBIX, & TaKkKe OTKa3aTbCs
MOJIHOCTBIO MJIM MCIOJb30BaTh OoJiee c1abble MMMYyHOEIpec-
canTsl [4]. CTano o4eBUAHBIM, YTO IIPU MCIONB30BAHUN METOA
KJIETOUHOM TPaHCIUIAaHTAIUH TOSABISAETCS BO3MOKHOCTD BO3Me-
IIEHHs] OTCYTCTBYIOIIUX KJIOHOB CIELUATM3UPOBAHHBIX KIETOK
B IOBPEXACHHBIX OpraHax, yBEIMYCHUs (YHKIHMOHHUPYIOIIHUX
KJIETOK [5] ¥ aKTUBHM3aLUH B COXPAHUBIINXCS KJIETKAX MOBPEX-
JICHHOTO OpraHa COOCTBEHHOT'O Pe3epBa pereHepaluu 1 Ipoiu-
Gbepawyn [6].

Hecmotpst Ha To, 4TO YenoBeueCKHE TKAHH HMEIOT O4YeHb
OTpaHMYEHHBIN MOTEHIHMANl Ul pPEereHepalii, COBPEMEHHBIH
MIPOrpecc B MCCIEJOBAHUM CTBOJIOBBIX KIIETOK M TKAaHEBOW MH-
’KEHEPUH T03BOJIMI Pa3paboTaTh HOBbIE MEPCIEKTUBBI IS TKa-
HEBOIi pereHepaly B CTOMAaTOIOrMYECKOH MpakTHKe Oy/IyIero.
CTBONIOBBIE KJIETKH MHOTHX TKaHEH B3pOCIOro OpraHu3Ma MMe-
10T MOTEeHIMan GpOopMHPOBaTh HE TOJIBKO KIETKM TOTO OpraHa
WIIM CUCTEMBI OPTraHM3Ma, K KOTOPOW OHM MPHHAIIEXKAT, HO U
KJIETKH JIPYyTHX OPraHOB M TKaHEH, MPOUCXOIAMINX Jaxe U3 Apy-
rOro 3apOJBIIIEBOTO JUCTKA [7].

IIpumeHneHne CTBOJIOBBIX KJIETOK M TKAaHEBOW MHI)KEHEPUH B
CTOMATOJIOTHHU TPEACTABISIET OOMbIIOI HHTEpeC, Tak Kak o0e-
CIIeUMBAeT MHHOBALMOHHBIN MOAXO/ AJIsl CO3/IaHusl MaTepuaa,
KOTOPBII MOXKET ObITh MCIOJIB30BaH HE TOJBKO JUIS BOCCO3Ja-
HUS yTPAueHHBIX TKaHEH, HO U A7 0OeCTeueHus pereHepanuy
KOCTHOHM TKaHu [8]. OCOOEHHOCThIO KOCTHOM TKaHU YEIOCTEH
SBJISICTCA TO, YTO HPH IEpepacrpesiesieHuy Wik yrpare (yHK-
LHOHAIBHOI HArpy3Kd B HEll OBICTPO HAYMHAIOTCS IMPOLECCHI
arpoduu. Ynanenue 3yOOB NMPHUBOAUT K MOTEPE KOCTHOW TKa-
HH, KOTOpasi MPOUCXOAUT HE TOJBKO B 30HE yHal&HHOro 3y0a,
HO M 3arparuBaeT okoio 20% o0béma siyHkH BOKpyr Heé [9].
Jlns mpenoTBpalleHusl pe3opOoLuy KOCTH, JIYHKY YyAaJe€HHOTO
3y0a PeKOMEHIYIOT 3aMOHITh KOCTHBIM MaTeprainoM. OqHako,
10 JTAaHHBIM HEKOTOPBIX HcciaenoBaresneii [10], npu 3anomHeHun
JYHKH KOCTHBIM MaTepHaioM yMEHbBIIAETCsI 00beM KPOBSIHOTO
CTyCTKa, B CBSI3U C YEM YMEHBIIAETCS U KOJIMUECTBO KJIETOYHBIX
JNIEMEHTOB, YUYacTBYIOLUIMX B HayalbHBIX CTaJUsIX Ipolecca
pereHepanyy, 4To U MPUBOJUT K HAPYMIEHUIO HOPMAIbHOTO
Pa3BUTHS KOCTHOM TKaHHU. «30J0TBIM CTaHIapPTOMY IPH HPOBE-
JIEHUH PEKOHCTPYKTUBHBIX OINEPALIUii B U€PETHO-UEIOCTHO-TH1-
LIEBOM 00TAaCTH CUNTAIOTCS AyTOT€HHbIE KOCTHBIE TPAaHCILIAHTA-
Tbl. OIHAKO TPYTHOCTH MOTYUESHUS 3HAYUTETBHOTO KOJINUECTBA
ayToMaTepuana U HeOOXOAUMOCTb BBITIOIHEHHS JOMOITHUTENb-
HOTO OMNEPAI[MOHHOIO TOJs CYHIECTBEHHO OrPAaHMYMBAIOT HX
MIPUMEHEHHE.
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ITepcrieKTUBHBIM HAIPaBICHUEM /I 3aMEICHHUs 0ObEMHBIX
KOCTHBIX J1e(DeKTOB SABIACTCS CO3JaHHEe OMOMMILUIAHTAHTOB Ha
OCHOBE CHHTETHYECKMX OMOCOBMECTHUMBIX MAaTEpHaJIOB, HM-
HPErHUPOBAHHBIX (HAKTOPAMM POCTA, KOTOPBIC CTHMYIMPYIOT
PEMOJICIIMPOBAHUE KOCTH, MJIM 3aCEICHHE CTBOJIOBBIMU (MyJlb-
THIIOTEHTHBIMM) KJIeTKaMu. Yalie Juis 3aCeIeHUs UCIIONb3YIOT
ME3EHXUMAJIbHBIC MYJIBTHIOTCHTHBIE CTPOMAJIbHBIC KIIETKH
(MMCK) [11]. Cnocobrnocts MMCK nuddepenuuposarbes
B HECKOJIBKO BHJIOB ME3CHXMMAaJIbHBIX TKAaHEH W MPOU3BOAUTH
UMH (AKTOPbl POCTA JENaeT 3TH KICTKH OCHOBHBIMH KaH/H-
JaTaMH TIPU CO3JAHMH TKAHEBO-MH)KCHEPHBIX KOHCTPYKLMiA
Ui pereHepaTuBHoi Mexuimusl [12,13]. Metounnkom MMCK
MOTYT CIIyXKHTb Pa3JIMYHblC TKAHH, OJHAKO Yallle BCETO B 3TOM
KaueCTBE UCTIONB3YIOT )kUpoByto TKaHb (JKT) u kocTHbIH Mo3r. K
HACTOSIIEMY BPEMEHH HAKOIIMJIMCh MHOTOYHCIICHHbBIE JAHHBIC O
BIMSAHUYN aJuloreHHbIX Juddepenimposannsix MMCK Ha um-
MYHHYIO cucTeMy Xo3suHa [14]. OnHako OTCYTCTBHE CTaHIap-
TH3MPOBAHHBIX JIOKJIMHUYECKHX MCIIBITAHUI TpeOyeT mposee-
HUS JaJbHENUIIMX MCCIEI0BaHUM I oueHku Biausauss MMCK
Ha MMMYHHBIH OTBET pelMNUeHTa U (HOPMUPOBAHUS KOCTHOU
TKaHH, YTOOBI OLICHUTH 11€71€CO00Pa3sHOCTh U OE30MaCHOCTh HC-
HOJIb30BAHUSL STUX KJIETOK IPH BOCCTAHOBIECHHUH JIE(DEKTOB KO-
creit [15].

Llenb uccnenoBanus - ONpeAesuTh 3HEeKTHBHOCTD IPUMEHE-
HMS OCTEOIIACTHYECKOr0 MaTepHaa Ha OCHOBE ME3EHXUMAllb-
HbBIX MYJIBTHIIOTEHTHBIX CTPOMAJIbHBIX KJIETOK JKMPOBOW TKAHU
JUIsL BOCCTAHOBJICHHS KOCTHBIX 1€(EKTOB.

Marepuan u Metoabl. [l U3y4eHus IPOLECCOB PEMOJIEIIH-
pOBaHUSI KOCTHOM TKaHHU, IPH 3aMELIEHUH KOCTHBIX 1e(EKTOB
HocJe yfaJeHus 3y0a naueHThl OblIn pa3zieleHbl Ha TPY IPyI-
mbl: Tpynna A - 26 manueHToB, rae npumensiu «Komaman-JI»
JUISL 3al0JIHeHHsT KOCTHOro jaedexra; rpymma b - 28 nauuen-
TOB, II¢ JUIsl AyTMEHTALUK UCIIOJIb30BAJIM OCTEOIIACTHYECKYIO
komomsuiuio «Komonaun-JI» + MMCK-XT + oGoraménnas
TPOMOOLIUTAMH IJIa3Ma; rpynna B - 25 nauueHToB, y KOTOpbIX
32)KUBJICHUE KOCTHOTO Je(eKTa MPOUCXOAMIO HOJ KPOBSHBIM
CTYCTKOM.

Omnpenenenne akTUBHOCTH Kucioi pocdaraser (KD) B poro-
BOM KUIKOCTH [IPOBOMIIN C IOMOLIBIO PeaKTHBOB (pUpMbI «Bu-
tau auarHoctuku Ckby» (Poceunst), yHuduunpoBaHHBIM METOOM
M0 «KOHEUHOH Touke». OmnpesaeneHue aKTHBHOCTH IEIOYHOMH
¢docdarassr (LLID) B poTOBOM IKUIKOCTH OCYILIECTBISUIH C I10-
MOIIbI0 HaOopa peakTuBoB GpupMbl «DuucuT - JInarnocTukay
(Ykpauna) [16,17]. Onpenenenue npoBOANIN Ha CIIEKTPOHOTO-
Mmetpe npu anuHe BoaHbl 500 - 560 um. MHaeke MuHepanu3auuu
(M) B pOTOBOI1 KUAKOCTU PACCUUTHIBAIM IO COOTHOLICHUIO
aktuBHoctd GepmentoB IO k KO u Bhraucisim no popmyie:
VM=I1D/KD [18].

3a00p I'HCTONIOTHYECKOTO MaTepHaja OCYLIECTBIISIM Ha 3Ta-
e TOCTAHOBKH JEHTAJIbHOTO MMIUIAHTA, 3aTeM, I10CiIe MPOBe-
JICHHOTO CKEJICTHPOBAHMS KOCTHOH TKaHM B 0OJACTH MMIUIAH-
TalK, IPOBOJMIN 3a00p OGuonrara KOCTHOW TKaHU TPENaHOM
[19]. OOpasup! KOCTHOM TKaHM C yuacTka (ukcupoaiu B 10%
- HelTpaJbpHOM pacTBope popmainHa. V3yueHne u aHamus3 1mo-
Jy4YEeHHBIX 00pa310B OCYILECTBIAIN IIOCPEICTBOM YHHUBEPCAIb-
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Horo mukpockona Leica DM 4000 BLED (I'epmanust) ¢ Bue-
oxamepoit Leica DFC 7000T. MuxkpodoTorpaduu mnpenaparosn
CZIeTIaHbl C TOMOLIBIO ITOM KaMepbl U KOMIIBIOTEPHOI ITporpam-
Mbl LASV 48.

CrarucTrdeckoe BBIYHCICHHST LU(POBBIX 3HAYCHUIl OCY-
IIECTBIISUIN Ha KOMIIBIOTEPE CTAHJAPTHBIMU CTATUCTHYSCKUMHU
mertoznamu [20,21], Ha OCHOBE KOTOPBIX pa3paboTaHbl AITOPHUT-
MBI BBIYHCIICHUSI BBEJICHHBIX B TAOJIUIIBI 3HAUCHUIT (ONeparnoH-
Has cucteMa Linux, 6a3a nanubix MySQo, s3bIK ITporpamMMu-
posanwust Perl).

Pe3yabTarsl u 00cyskaenne. B pesynbraTe IpoBeaeHHbBIX UC-
ciieioBaHuil ycraHoBieHo (Tabnuua 1), 4to B mocieonepanioH-
HBII IepHoJl MaKCUMalbHOE 3HaueHne akTuBHOCTU K@ B poTo-
BOM JKUAKOCTH HaOmonanocs y sy rpynns! B - 189,15+12,24
HMOJIB/C.JI., YTO MPEBBIILIAN0 3HaUeHus B rpymie A - Ha 10,53%
(p<0,05) u B rpynne b - na 16,67% (p,<0,05). B naunwiii me-
PO aKTUBHOCTb IETOYHOM (ocarasbl B POTOBOIT KUAKOCTH
konebanacek ot 813,80+66,00 HMOB/C.J1. Y GONBHBIX Tpynmbl b
1o 714,18+63,12 umonb/c.1. y jui rpynnsl B, a nonydeHHbie
3HAYEHHs HE OTIIMYAJIHMCh CTATUCTUYECKON 3HAYUMOCTBIO MEXK-
ay coboit (p<0,05, p,<0,05). B nocieonepaunonnbiii nepuon
3HaueHust UM KOCTHOM TKaHH y OOJIBHBIX IPYIIT HCCICA0BAHUS
HE OTJINYAJIUCH CTATHYECKOI BEPOSITHOCTBIO MKy COOOH U KO-
J1e6anuch OT MAKCUMaJbHBIX 3HaYeHui - 5,15+0,86 (p<0,05), y
JUL rpynnbl b 10 MunuManbHeix - 3,77+0,63 (p<0,05, p,<0,05)
y Ju1 60NbHBIX TpynIsl B.

Chycts 3 Mecsiiia HaOMIOCHUA, IPH TPUMEHEHUH PA3IHIHBIX
OCTEOTPOIHUX IIPENapaToB ONPEACISUIM CHI)KEHUE B POTOBOM
JKUJIKOCTH TAI[MEHTOB aKTUBHOCTH KHCJIOH (Qocdarassl Ha:
12,56% B rpynne A, Ha 13,47 - B rpynmne b u na 11,67% B rpyn-

e B, no oTHOIIEHHIO K JaHHBIM IOCIEONEPALOHHOTO IEPUOa
(p,>0,05). TIpu sToM 3Ha4enus akTuBHOCTH KD B pOTOBOH M1~
KOCTH OOJIBHBIX IpyInbl A U b He omInyanucy CTaTUCTHYECKON
3HAYMMOCTBIO Mex 1y codoit (p>0,05), Toraa kak y JMI rpyI-
bl B aktuBHOCTE KO B poTOBOI *)uakocTH Obuta Ha 22,48%
BBIILIE, YeM B Hccienyemoi rpymne B (p,<0,05). AkrusHoCTb
[11® B poTOBOI1 )KUAKOCTH Yy OOIBHBIX IPYIIT HCCIEA0BAHMS HE-
CKOJIBKO YBEJIMYMBAIACh OTHOCHUTEJILHO JAHHBIX Ipeblaylie-
ro cpoka Habmronenus (p,>0,05) u xonebdanach B npesesax ot
840,06+67,00 umonb/c.u1, B rpymniie b 1o 741,44+64.25 umons/c.
a1, B rpyme B (p<0,05, p,<0,05). Cniycrst 3 Mecsina nabironenuii
3HaueHU 1M KOCTHOW TKaHM XapaKTepU30BaIUCh MUHMMAaJlb-
HBIMM IOKa3aTessiMu B rpymne B - 4,44+0,74 u MmakcuMabHbIM
- 6,16+1,03 B rpynme b (p>0,05, p,>0,05, p,>0,05).

Croyctss 6 MecsilieB MCCIEeOBaHUIi HaOIoAanu J0CTOBEP-
HO€ CHMXeHHE akTUBHOCTH K® B pOTOBOW >KMAKOCTH OTHO-
CUTEJIBHO JAHHBIX IOCJCOIEPAllMOHHOIO NEepHoja: B Ipymnie
A - na 19,72%, B rpynne B - na 21,56% (p,<0,05). B rpynne
B cumxenune akrusHoct KO cocrasuno 12,80% u ObLI0 He-
nocToBepHoO (p,<0,05). [IpuBieKaeT BHUMAHKE, YTO Y MPENCTa-
Buteseit rpynmnsl A u b aktusHocts KO B poToBOil xuakocTu
Obuta Ha 17,62% (p<0,05), u 24,65% (p,<0,05) umwke B cpas-
HEHHH C JAaHHBIMU Y JIUL Ipynisl B. B nanubiil cpok Habmoze-
HMS KOHCTaTHUpPOBaJIM pocT akTuBHOCTU LI[D B poToBoil xua-
KOCTH OOJIBHBIX OT HAaMMEHBIIMX 3HAUCHHUH 3TOro napamerpa
B rpynme B - 847,80+£69,28 Hmonb/c.J1 10 BBICOKHX B IpyIIIe
b - 1016,15+74,00 amons/c.1 (p>0,05, p,>0,05, p,>0,05). Tlpu
5T0oM, IM KOCTHOH TKaHH, ObLI CaMbli BBICOKHI Y JIMI] IPYIIIIbI
b - 8,18%1,27 (p>0,05, p,>0,05) u B 1,6 paza MeHblie y G0IbHBIX
rpynnst B - 5,14+0,91 (p>0,05, p,>0,05, p,<0,05).

Tabnuya 1. JJunamuka 3Havenutl MapKepos KOCMHO20 Memabonusma 6 pomogol H#HUOKOCMU OONbHbIX ePYnn HAOT00eHUs

I'pynnma A I'pynna b
I'pynna B (cnoHTanHoe
CDOKH HABIIONCHIS Buoxumnueckue (ocTeonIacTHKa (ocTeonyiacTuKa SAKHBIICHIE KOCTHOLO
P A MOKa3aTeJIn «Kousonaun-JI») «Koaonan-JI» +MMCK- ebexra) n=25
n=26 KT +OTII) n=28 nep
K®, amons /c.n 169,24+10,41 157,64+9,32 189,15+12,24*
ITocne-
OTIePAIIHOHHBIH D, amons /c.1 770,0+£65,21 813,80+£66,00 714,18+63,12
niepuon (3-5 CyTKn)
H[D/KD 4,55+0,76 5,15+0,86 3,77+0,63
K®, amons /c.n 148,00+8,24 136,41+7,15 167,07+9,36*
Chycrs 3 mecsa 1D, Mok /c.J1 796,26+66,28 840,06+67,00 741,44+64,25
[ D/KD 5,38+0,90 6,16£1,03 4,44+0,74
135,88+7,82 124,29+7,35 164,9548,21
K®, amois /.o
A A *
Crycers 6 MecsiIeB 111, rmoms /o1 902,28+70,25 1016,15+74,00 847,80+69,28
HD/KD 6,24+1,04 8,18+1,27 5,14+0,91%*
K®. avons /o 127,45+6,80 112,44+6,52 150,00+7,21
> HMOIB /. AA AA A
+ +
Crycrs 12 mecsuen 111, rmoms /o1 934,58+71.42 1025,2AO 76,0 867,83+69,95
H[D/KD 7,32+1,22 9,12+1,40 A 5,78+1,11

npumeuanus: * p <0,05 - docmosepras paznuya 3HAYeHU OMHOCUMETbHO OAHHBIX pynnbl A;
*n1<0,05 - 0ocmogepuas pasHuya 3HAYEHUll OMHOCUMENbHO OaHHbIX 2pynnvl B coomeemcmeenHo,
Ap2<0,05 - oocmosepras paznuya 3HA4eHUll OMHOCUMENbHO OAHHBIX NOCIEONEPAYUOHHO20 NEPUOOa
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Cnycrs 1 rox HaOmIONEHYS, y JIML TPYIIT MCCIEAOBAHUS aK-
TUBHOCTh K® B POTOBOI1 )KHIKOCTH JOCTOBEPHO CHMXKAJIACh U
OblTa MEHBIIE OTHOCHUTENIBHO JAHHBIX MOCICONEPALUOHHOTO
nepuozia: B rpyne A —na 24,70% (p,<0,01), 8 rpynne b na 28,67%
(p>0,05, p,<0,01) u B rpymme B - na 20,70% (p>0,05, p,<0,05,
p,<0,05). AxruBHOCTb IIId B POTOBOH MKMIKOCTH HCCIETYEMbIX
rpynn A u B, xots n yBenuunnack Ha 21,37% un Ha 21,51%, co-
oteeTcTBeHHO (p<0,05, p,>0,05), 0/1HAKO MOJTyYECHHBIE IaHHbIEC HE
OTIMYAIINCH CTATUCTHYECKON 3HAYMMOCTBIO OT 3HAYCHMIT B 11OCIIe-
onepauronHbId nepuon (p,>0,05). B T0 ke Bpems, y JIUIL IPyIIIbI
b uccnenoBanu nocrosepuslii poct akruBHocTd 111D B poroBoit
KUKOCTH (Ha 25,96% p,<0,05) OTHOCHTENEHO HCXOHBIX TAHHBIX.
Crycrs 12 mecsineB uccnenosanue FIM KOCTHOH TKaHU B HCCIERy-
EMBIX TPYIIaX YBEIU4MIICs: B rpynmne A - B 1,6 paza (p,>0,05), B
rpyrme b - B 1,8 paza (p,>0,05, p, <0,05) u B rpyrme B - B 1,5 pasa
(p>0,05, p,>0,05, p,>0,05).

CiieoBaTesIbHO, CHIJKEHHE aKTHBHOCTH KHCIIOH (ocdarasbl
Ha (hOHE NOBBIIICHUS IIET0YHOH (ocdarasbl B pOTOBOH K-
KOCTH YKa3bIBA€T Ha YJIyYIICHUE PEreHEPATHBHBIX MPOLECCOB
U aKTUBALMIO PEMOJICIMPOBAHHUA KOCTHOW TKaHM Y OOJBHBIX
rpynn uccienosanua. OnHaxo, y jmi rpymmsl b roe s 3a-
HOJIHEHUSI KOCTHBIX Je(EeKTOB HPUMEHSIACh KOMOMHALMs
«Konomnan-JI» + MMCK-XT + OTII, atu npoueccsl npoucxo-
JIMJIM MHTEHCHBHEE, 4eM B rpynnax A u B, rie 1 ayrMenTanuu
KOCTHBIX JiepeKToB ucnonb3oBanuch «Konanau-JI» u npu cron-
TaHHOM 32)KUBJICHUH, COOTBETCTBEHHO.

Ipu npoBeseHNH THCTOJIOTMYECKOTO MCCIEN0BaHNs B IPYII-
ne A («Konanan-JI») B Tpenano6uonrarax BU3yaJli3upOBaIoCh
HaJIM4Ue MHOTOYMCIICHHBIX ()PArMEHTOB OCTEOILIACTHYECKOTO
MaTepHaa pa3Hoi CTeleHH AecTpyKuuu. Mexy pparMenTamu
Matepuana HalJIoanach OTHOCUTEIIBHO PhIXJIask COCAUHUTEIb-
Hasl TKaHb - GUOPO-PETUKYIIAPHAS OCTEOreHHas TKaHb (puc. 1a).
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Puc. 1. l'ucmonozuueckuil npenapam KOCMHOU MKAHU, 2PYN-
not A: a) mpenanobuonmam, cooeprcauuil coeOUHUMenNbHYIO
MKAHb U HOBOOOPA306AHHYIO KOCHYIO MKAHb (OKpAcKa zema-
mokcunun u d03un, yeenuuenue x50); 6) @pacmenmor ocmeo-
NAACMUYECKO20 MAMEPUANA PASHOU CIeneHy 0eCmpyKyuu, co-
eOUHUMENbHASA MKAHb ¢ MHO2OYUCTEHHBIMU COCYOUMU, YHACMKU
ocmeozenesa (OKpacka 2eMamoKCUIUH U J03UH, YeenudeHue
x100); 6) pppacmenmoi beccmpykmypHoco mamepuand, 6HOGb
06pazosasuielicss KOCMU U COCOUHUMENbHOU mKanu (¢hazoso-
Konmpacmuas mMuxkpockonus, yeenuuenue x100)

CreyeT OTMETHTB, YTO COEAMHUTENbHAs TKaHb B TPEIMAHO-
Ouonrarax JMI TPyHmsl A, cojepikana KOJJIareHOBBIE BOJOK-
Ha, (ubpoOIacTel, Makpodarn n JTUMQOUUTHI, HAOIIONAIOCH
00JIBIIOE KOJIMYECTBO KAMMUIAPOB. MEXay COETUMHHUTEIbHON
TKaHbIO U ()ParMeHTaMM OCTEOIUIACTHYECKOr0 Marepuaia Kie-
TOYHBIC ICMEHTHl HE CKAaIUTMBAJIMCh, O Y€M CBHJETEIbCTBYET
OTCYTCTBHE MaKpO(haraabHOH-TUCTONIOIHYECKOI Pe30pOIHH.

@dparMeHThl MaTepualla UMeIN PasHyl0 CTPYKTYpYy B 3aBHCH-
MOCTH OT CTEIEHH PACCACBIBAHMSA: B HEKOTOPBIX (hparMeHTax co-
XpaHsIach CTPYKTypa I'OMOTCHH3MPOBAHHOH KOCTH 0e3 KIIETOK,
B JIPYTHX - BBIp@KeHHAs JecTpyKuus Marepuana (puc. 16). [pn
(ha30BO-KOHTPACTHOI MUKPOCKOIUM B YAaCTHIIAX OCTEOIUIACTHYE-
CKOTO MaTepuaa NcCiIeJoBaIUCh AEMEHTBI KOCTHOH CTPYKTYpPbI B
OTZENbHBIX (pparMeHTax, B APyrux (parmMeHTax HaOonanach ux
TMOJTHas AecTpyKIws (puc. 18). Bo3aMoikHO, IecTpyKuus MaTeprana
«Komnanan-JI» npoucxonuna myTeM OECKJIETOYHOIO JIM3HCA, IO
BIIMSIHUEM KOJIATCHOJUTHYHBIX (DEPMEHTOB.

ITpu mpoBeEHUHU THCTOJIOTHYECKOTO HCCIIEI0BaHMs B IPYIIIIE
b («Konoman-JI» + MMCK-)XT+OTII) nony4yentbie Onontarsl
UMEJH CTPOEHHE KOCTHOH TKaHM, MPEUMYIECTBEHHO Iry0uaToi
KocTH (puc. 2a).
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Puc. 2. l'ucmonozuueckuil npenapam 6uonmama KOCmMHoU mKanu, epynnwl b: a) 3penas kocmuas mxans mpadexynapHoul
cmpykmypbl; 6) MHO2OYUCTeHHbIe MPADeK)Ibl 6HO8b 00PA306ABUIELICS KOCNIU, CO CKONIEHUEM MENCOY HUMU SPAHYI MAMEPUand;
8) MedHcOy KOCMHbIMU OATKaMU hpazmenmovl 0eMUHePAIU308aHHOU KOCMU, (OKPACKA 2eMaAmOKCUIUHOM u 303urom, x200)

Puc. 3. Tucmonoeuueckuii npenapam ouonmama KOCmMHoU mxanu, epynnvl b: a) 6onoknucmas cmpykmypa kocmu,
SPAHYIbL UMNIAHMUPOBAHHO20 Mamepuana,; 6) cmpykmypa I aeepcosuix KaAHANI08 3penoll KOCHHOU MKAHU,
¢hazoeo-konmpacmuas muxpockonus, yeeauuerue x200

Mexay Tpabekyn HaONIONaIM KOCTHOMO3TOBBIE IPOCTPaH-
CTBa, KOTOPBIE 3aIOJIHEHB! JIUM(POIUTaMH, Makpodaramu, Heil-
TpoQuIaMH, OT/eIbHBIMHE IJIA3MaTHIECKIMH KJIeTKaMHu. B mone
3pEHUs BCTPEUAIHNCh OCTEOOIaCTHIECKUE IEMEHTHI, KOTOPHIC
(bopMHpOBaIM IeTIh BOKPYT BHOBb 00pa30BaBIIEiCsS OCTCOUI-
HOM TKaHU (puc. 26). B HekoTOpBIX Tpabekynax BH3YyaH3HPO-

BAJINCh IEMEHTHI JECTPYKIINH. MeXay 371eMEHTOB BHOBb 00pa-
30BaBIIIEHCs KOCTH HAOMIOAAIN CKOTIIIEHHE MEITKUX (hparMeHTOB
«Konaman-JI» (puc. 2B).

[Ipu }a3oBO-KOHTPACTHON MHUKPOCKONHUH YETKO OMpEIelsi-
Jach 3penast KOCTHas CTPyKTypa BHOBb 00Opa30BaBIIMXCS Tpa-
Oekyi (puc. 3a,0).

Puc. 4. lucmonoeuueckuii npenapam 6uoOnmamos KOCMHoU mKauu, epynna B: a) kocmuvie hpazmenmol pasHoil genuduHbl
C HeuemKuMU KOHMYpamu, MexHcoy HUMU COCOUHUMENbHASA MKAHb C YMEPEeHHOU K1emoyHOol uHduIbmpayuer,
0) Hooobpasosannas cybuamas kocmv. OKpacka 2emamokcuiuHom u 203unom, yeeaudenue x200, x100
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Puc. 5. Tucmonoeuueckuil npenapam ouonmama KOCmMHOU MKAHU 2pynnsl B: a) 6010KHUCMAs cmpykmypa
8HOBL 0OpPA3068a8UIUXCA MPADEKY; 6) uemKas KOCMHAsL CMpYKmypa, (¢hazoeo-konmpacmuas Mmukpockonus, yeeauuerue x200

IIpu THCTONOrMYECKOM HCCIEN0BAaHUU TPENaHOOHONTATOB,
KOTOpBIE 00pa3oBaIuCh B Tpymie B (CrioHTaHHOE 3a)KUBIEHHE,
O] KPOBSIHBIM CTYCTKOM) OTMe4asi (pOpMHPOBaHHE KOCTHBIX
TpabeKyl, MeXIy KOTOPHIMU HAaXOAMIACh MOPHCTAs COEAUHHU-
TelbHas TKaHb € COCYaMH 1 JIUM(poMaKkpodaraibHOil HHOHIb-
Tpareii (puc. 4a). B nentpe Tpenanobuonrara KocTHoe (op-
MHpPOBaHHE BBIPAKEHO Cl1ab0, a HOBOOOpA30BaHHAs KOCTHas
TKaHb, IPEUMYIIECTBEHHO Ty04aToOro CTpOeHusl, KOTOpas BU3y-
anu3upoBanach 1o nepudepun ouontara. IIpu 3TOM KOCTHBIE
TpabeKylIbl UMENN OTHOCHTEIBHO UETKYIO0 3pENyl0 BOJIOKHHU-
CTYIO CTPYKTYpY, OTMedau (OpMHUPOBaHIE OCTEOHOB (pHC. 40).

Ilpu mpoBeneHnn (a30BO-KOHTPACTHONH MHUKPOCKONHMU Ha-
OJIFO/IANTN YETKYIO CTPYKTYPY KOCTHBIX Tpabekyn (puc. 5).

3Ha4YeHUe MapKepoB KOCTHOTO MeTaboIM3Ma B POTOBOM JKHI-
KOCTH HOCHJIO TIOJIOKUTENBHYIO JUHAMUKY B OTJAJ€HHbIE CPOKH
HaOmoneHus (6-12 mecsieB) y OONBHBIX BCeX TPYIIT UCCIIENOBa-
mus (p,<0,01, p,<0,05), onHako y MpOONEPHPOBAHHBIX TPYIIILI
b, ciycrst 1 rox nabmronenuit aktuBHocTh KO Obina Ha 13,35%
(p<0,05) n na 33,40% (p<0,05, p,<0,05) nuie Ha GoHe MOBbIILE-
nus 1@ Ha 8,84 (p<0,05) u Ha 15,35% (p>0,05) orHOCUTENBHO
AQHAJIOTMYHBIX JaHHBIX B rpynmax A u B. IIpu 3Tom, nHaekc MuHe-
paM3almK KOCTHOH TKaHU y O0JbHBIX Tpymibl b Obu1 Ha 8,84% u
Ha 19,74% BblIIe y TPOOTIEPUPOBAHHBIX MALEHTOB IPYMIBI A U
B, coorserctBenno (p>0,05, p,>0,05, p,<0,05).

IIpu npoBeaeHNH THCTOIOTNYECKOTO HCClIeI0BaHUs OuonTa-
TOB KOCTHOHU TKaHU CITyCTs 6 MecsLeB HaOMIOACHUH y OOIBHBIX
TPyNIB!l A BBISIBIEHO, YTO MPUMEHEHHE OCTEOMIIACTUIHOTO Ma-
tepuana «Komanan-JI» NpUBOAUT K 3aMEIIEHHIO KOCTHOTO Je-
(dexra He Gonee yeM Ha 1/3, Ipu ATOM OCTaJIBHON 00BHEM 3aHU-
MalOT IpaHyNbl KOCTHOIIIACTHYECKOTO MaTepuana. Y OOIbHBIX
rpynnel b momydyeHnHble TpemaHOOHONTAaTHl MMETH CTPOEHHE
KOCTHOM TKaHU: MEXIy TpaOeKys onpeesi KOCTHOMO3IOBbIE
MIPOCTPAHCTBA U MECTAMHU HEOOJbIINE JONBKU OCTEOMIACTHYE-
CKOro Matepuana. Y OOnbHBIX rpymnmsl B, B o0pa3nax, KoTopbie
U3y4aMCh, TPOLECC OCCH(UKALMU TIPOXOANI Ha Tepudepuu,
MEXIy HeOOIbLINM KOJIMYECTBOM TPAaOEKyJ BHU3yalHU3HPOBAIIH
HOJBIXKHYIO COCIMHUTENBHYIO TKaHb ¢ JIMM(oMakpodaruaib-
HOU nHpuUIBTparmeit.

BriBoapbl. Onupasch Ha pe3ydabTaThl MPOBEAESHHOTO HCCIIe-
JIOBaHUS, C YBEPEHHOCTBIO MOKHO KOHCTATUPOBATh, YTO IMpeJ-
JIO’KEHHAs: HAMH OCTEOIIaCTHYECKass KOMIIO3MIMSA Ha OCHOBE
MMCK - XT cmocobctByer 0ojee OBICTpOil pereHepanuu
KOCTHOH TKaHH M SIBJISETCS XOPOIIEH aJbTepPHATUBON TpaauLu-
OHHBIM OCTEOIIACTUYECKHM MaTephajaM JUlsl NMPUMEHEHUs B
COBPEMEHHON CTOMATOIOTHH.
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SUMMARY

RESULTS OF BIOCHEMICAL AND HISTOLOGICAL RESEARCH IN THE RESTORATION OF BONE DEFECTS
WITH THE HELP OF MULTIPOTENT MESENCHYMAL STROMAL CELLS OF ADIPOSE TISSUE

Bambuliak A., Kuzniak N., Honcharenko V., Ostafiychuk M., Palamar A.

HSEE “Bukovinian State Medical University”, Chernivtsi, Ukraine

The aim of our study was to investigate the effectiveness of
osteoplastic material based on MMSC - AT for the restoration
of bone defects.

To study the processes of bone remodeling, in the replacement
of bone defects after tooth extraction, patients were divided into
three groups. Group A - 26 patients where used “Kolapan-L” to
fill the bone defect; group B - 28 patients where for augmenta-
tion used osteoplastic composition “Kolopan-L” + MMSC-AT
+ PRP; group C - 25 patients in whom the healing of the bone
defect occurred under a blood clot.

In the patients group B, after 1 year of observation, the ac-
tivity of acid phosphatase was 13,35% p> 0.05 and 33,40%,
p>0,05, p1<0.05 below the increase in alkaline phosphatase by
8,84, p> 0,05, and 15,35%, p>0,05 relative to similar data in groups

A and C. The index of bone mineralization in patients of group B
was 8,84% and 19,74% higher than in the operated groups A and
C, respectively p, p1>0,05, p2<0,05. When conducting histologi-
cal examination of bone biopsies after 6 months of observation, in
patients of group B, the obtained trepan biopsies had the structure of
bone tissue: bone marrow spaces and sometimes small particles of
osteoplastic material were determined between trabeculae.

Therefore, based on the results of the study, it is safe to say
that our proposed osteoplastic composition based on MMSC -
AT is a good alternative to traditional osteoplastic materials for
use in modern dentistry.

Keywords: multipotent mesenchymal stromal cells of adi-
pose tissue, acid phosphatase, alkaline phosphatase, osteoplastic
material.

PE3IOME

BUOXUMHUYECKHUE U TUCTOJOI'MYECKHUE UCCJIEJOBAHUS ITPU BOCCTAHOBJIIEHUH
KOCTHBIX JE®EKTOB C IOMOILIBIO MYJIBTUIIOTEHTHBIX ME3EHXUMAJIbHbBIX CTPOMAJIBHbBIX
KJIETOK )KHPOBOM TKAHU

Bamoyasik A.B., Ky3usik H.B., l'onuapenko B.A., Ocrapuiiuyk M.A., [Tanamap A.O.

Byrosunckuil 2ocyoapcmeennulit meouyunckuil uncmumym, Yeprosywl, Ykpauna

Llenb uccnenoBanus - onpenenuTh 3QHEKTHBHOCTH IIPUMEHE-
HHS OCTEOIIaCTHYECKOr0 MaTepraa Ha OCHOBE ME3€HXUMallb-

© GMN

HBIX MYJIbTUIIOTCHTHBIX CTPOMAaJIbHBIX KJIETOK )KPIpOBOﬁ TKaHH
JUUIs1 BOCCTaHOBJICHUST KOCTHBIX }:[e(beKTOB.
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Jli1s u3y4eHust poLeccoB peMOACIUPOBAHMS KOCTHON TKAaHU
IpH 3aMEIICHNH KOCTHBIX Je(eKTOB IOcie ynaueHus 3yoa ma-
LIUEHTHI pa3ieIeHbl Ha TPU IPYIIIbL: Tpynna A (n=26), B KOTOpOH
JUTSE 3aMTOJHEHUST KOCTHOTO nedekra nmpumensiin «Komaman-JI»;
rpynna b (n=28), B KoTopoii A ayrMEHTaLUK HUCIO0JIb30BAIIH
ocTeoriacTuueckyo komnosuuuio «Komoman-JI» + mesenxu-
MaJIbHBIC MYJIBTUIIOTCHTHBIC CTPOMAJIbHBIC KIIETKU )KPIpOBOﬁ
tkaun (MMCK XKT) + ob6oraménnas TpombonuTamMu Iia3ma;
rpynna B (n=26), B KOTOpOil 3aXHBJIE€HHE KOCTHOTO Aedexra
IMPOUCXOAUJIIO O] KPOBAHBIM CI'yCTKOM.

YV nmpoonepupoBaHHbIX OOJIBHBIX IPyMIIbl b criycTs rog akTuB-
HOCTh Kucioi docdaraser (KD) 6puta Ha 13,35% (p<0,05) u
33,40% (p<0,05, p,<0,05) Huxe B CPABHEHUM € AHATIOTUIHBIMH
JaHHBIMU B rpynmnax A u B, Ha (oHe moBbIIeHHs 1e0YHOI

docdarazsr (ILID) Ha 8,84 (p<0,05) u 15,35%, (p>0,05), coort-

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

BETCTBEHHO. VHAEKC MMHEpanu3aly KOCTHON TKaHU Y O0JIb-
HbIX rpynisl b Obi1 Ha 8,84% u 19,74% Belle, yeM y npoore-
PUpOBaHHBIX GONbHBIX TPy A 1 B, cootercTBenHO (p,>0,05,
p,<0,05). Tlpu mpoBeneHHH THCTONOTHYECKOTO UCCIIEN0BAHMS
OuonTaToB KOCTHOH TKaHU CIyCTs 6 MeCALeB Y OOJIBHBIX TPyI-
nbl b nony4yeHHble TpernaHoOMONTaThl UMENIH CTPOCHHE KOCT-
HOW TKaHM: MEXIy TpaOeKysl ONpelelisuIiCh KOCTHOMO3IOBbIE
HPOCTPAHCTBA U MECTaMH HEOOJIbIINE TOIBKH OCTEOIIACTHYE-
CKOTO MarepHaa.

Ornupasich Ha pe3ysbTaThl IPOBEACHHOIO MCCIIEIOBAHUA C YBeE-
PEHHOCTBIO MOKHO CYAWTB, YTO IPEIOKEHHAsl aBTOpPaMU OCTE0-
riactideckast komnosuis Ha ocioe MMCK XKT criocobcrByer
6oJiee OBICTPOIA pereHepalii KOCTHOM TKAHH U SBIISICTCS XOPOIIICH
QJIBTEPHATUBOM TPaJULIMOHHBIM OCTEOILIACTUYECKUM MaTeprajam
ULl IPUMEHEHHS B COBPEMEHHON CTOMATOJIOTHH.
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KOHIENTYAJIbHASI MOJEJb OPTAHU3AIIMA CTOMATOJOT MUECKOM IMOMOIIH:
MHPOBOM ONBIT KAK BO3MOKHOCTD ITPOT'PECCA J1JIs1 YKPAUHBI (OB30P)

UImurpenko U.A., ’KpyTtsb A.T, *Toacranos K.O., ‘T'opauyk B.B.

' Heano-@panko6ckuil HAYUOHAIbHBIIL MEOUYUHCKUL YHUBCDCUMEN,;
’Hayuonanbnast MeOUyuHCKast akademust ROCieouniomno2o oopaszosanus um. ILJI1. Ilynuxa, Kuees, Ykpauna

3a0oseBaHM MTOJOCTH PTa PACCMATPUBAIOTCS B COBPEMEHHOM
HayJHOHU JUTepaType Kak I1o0anbHas MHOTOACTIeKTHAs pooie-
Ma, peleHre KOTOPOH 3aBUCUT OT COBMECTHBIX NEHCTBUH Ipa-
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BUTENBCTB, CUCTEM 3APaBOOXPAHEHHS, MECTHBIX COOOIIECTB H
Ka)KJ0TO TPakAaHUHA.
MenuuuHCKHH acTeKT TpOoOJIeMbl 3aKJIIoYaeTcs B CaMoi
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BBICOKOW PACMPOCTPAaHCHHOCTH 3a00JICBaHHMN TMOJOCTH PTa B
CpaBHECHHU C ):lpyl"I/IMl/I IMaToJIOrH4YE€CKUMHU COCTOAHUAMUA U TIPE-
UMYILIECTBEHHO XPOHMYECKOM Xapakrepe ux TedeHus. OT He-
JIeYeHBIX 3a00JIeBaHMI MOJIOCTH PTa, TAKMX KaKk Kapuec 3y0oB,
00JIC3HH MAPOJIOHTA, PaK MOJOCTH PTa, HH(PEKIHOHHBIC 3a00Te-
BaHUsI [IOJIOCTH PTa, TPABMBI M HACJIEJICTBEHHbIC OOJIE3HH, CTpa-
Jaet 3,5 MIp JIIoAei MUupa, py ATOM 3HAYUTEIBHO CHUIKACTCS
KauecTBO MX *KM3HU [1].

3abosneBaHus MOJOCTH PTa HE SIBISIOTCS JIOKAIBHOW IpoO-
Oi1eMoil: OHM MMEIOT o0Ire (aKTOpbl PUCKAa — BBHICOKOE II0-
TpebneHue caxapa M Tabaka, HEpalMOHAJIBHOE MUTAHUE — C
CEPIACYHO-COCYAUCTHIMUA 3a00JICBAHUSIMH, PAKOM U IHabeTOM
[17]. Xoporo u3yueHs! cBsi3u OOJIe3HEl MapOIOHTA C MHCY/Ib-
TOM, THa0CTOM, IEMCHIIHCH, PECTIUPATOPHBIMU 3a00ICBAHUSIMHU
[10,23]. Causucras mojocTu pra 4yacto nopaxaerca y BUU-
MH(QULINPOBAHHBIX MareHToB [18].

OnpenensioT 310pOBbe MOJIOCTH PTa, KPOME ITOBEACHUECKUX
(BBICOKUH ypOBEHb IOTPEOJICHUS caxapoB, ynorpebieHue Ta-
Oaka, aJKOroJsi), U Ipyrue MHOTOYHCIICHHbIE (DAKTOPHI pHCKa,
K KOTOPBIM OTHOCSITCS: COLHMOKYJIBTYpHBIC (IUIOXHE YCIOBHS
JKU3HM, HU3KUH ypOBEHb 00pa3oBaHMA, HHM3Kas KyJIbTypa I'H-
THEHBI TIOJIOCTH PTa); HKOJIOTHYEeCKHe (OrpaHHYeHHe I0CTyIa
K Ka4eCTBEHHOW BOJE MO CAHMTAPHO-IIUAEMHYCCKUM Xapak-
TEPUCTHKAM M COZEPKAHHI0 MHKPOIJIEMEHTOB; 3arpsi3HEHHAsI
OKpY’)Karollasi cpefa); JOCTYIHOCTh HAaceJIeHHs K CHCTeMaM
3/]paBOOXPAHEHMs] U CTOMATOJIOruueckuM ycayram [11,21].

O003Ha4eHHbIe (aKTOPBI PHCKa YKa3bIBAIOT HA TO, YTO ME/HU-
[UHCKUH acTeKT 3a00JIeBaHUi TIOJIOCTH PTa TECHO CBSI3aH C CO-
OHaJIbHBIM U DKOHOMUYECKUM aClI€KTaMH, TIOCKOJIbKY U3BECTHO,
4TO 3a00JIeBaHMs ITOJIOCTH PTa B IOCTATOYHOH Mepe MOAJaloTCs
npodunaktiuke u Jsedenuto. Illupokas pacrnpocTpaHEHHOCTh
9THX 0O0JIC3HEH, 0COOCHHO CPEIH HACCICHHS CTPaH C HU3KUM U
CPeIHUM ypPOBHEM JI0X0[la, B YaCTHOCTH, CPEIN JIeTei, Mapru-
HaJIBHBIX TI'PYIIT U MOXHWJIBIX Hmﬂeﬁ, CBI/I)IeTe.]'IbCTByeT, TaKuUM
00pa3om, 0 HEIOCTATOYHOCTH MPOPHIAKTHIECKUX U JICIeOHBIX
BMEILIATEJILCTB, HEPABEHCTBE HACENICHHUS B JOCTYIIE K CTOMATO-
JIOTHYECKOH NMOMOIIHU U MpopHIaKTHUECKUM yciayram [20].

CromMaronoruyeckast IOMOILb SIBISIETCS OJJHOW U3 CaMBIX J0-
POTOCTOSIIMX Cpeay OPYTHX BHJOB MEIULMHCKON momomu. B
2010 rogy npsiMble 3aTpaThl Ha JIeuCHHUE 3a00JIEBaHUI MOJIOCTH
pra B mupe coctaBuin 298 mupa gomapos CLIA, wnu B cpen-
HeM 4,6% MHUPOBBIX pacxoJ0B Ha 3apaBooxpaHeHue [15].

B 1ienom, octpas npobiema GUHAHCOBOM JTOCTYITHOCTH CTO-
MaTOJIOTUYECKOM MOMOILM PEIIACTCSl B KaX/10H CTpaHe B 3aBH-
CHUMOCTH OT HAllMOHAJIbHBIX yCHOBHﬁ. B rocyﬂapCTBax—qneHax
EBponetickoro Coro3za cTOUMOCTb 3aTpar Ha JieueHue 3aloie-
BaHl/Iﬁ IIOJIOCTU pTa OTIIMYACTCA B 3aBUCHUMOCTU OT IPUHATOIO
croco0a OIIaThl: U3 roCyapCTBEHHBIX (DOHIOB, Uepe3 YacTHOES
CTpaxoBaHUE, IyTeM HEMOCPEICTBCHHOHN OIIaThl MalMEeHTaAMU
WJIN COYECTAaHUEM DTUX BapHUAHTOB. 1_[0 JaHHbIM I/ICCJ'le)IOBaHI/Iﬁ,
CTOUMOCTb CTOMAaTOJIOI'MYECKOH IoMolM Kojebanach oT 72
eBpO B AHIIMH, €CJIM MTPEOCTaBIsIach B pamkax Harronasns-
HOH ciyx0bl 310poBbs, 10 603 eBpo B Jlanuu [8]. ITauueHTs
B Uranuu, Vcnanum, kak 1 Oonbluasi uX 4actb B PymbIHHH,
BCE PAcXOZbl Ha JICUCHUE OILUIAYMBAIOT 33 CYET COOCTBEHHBIX
cpeznctB. B Bosrapuu Bo3MOXXHOCTE KaxI0ro amOysnaTOpHOTroO
MOCEIIEHUs] cTOMarojiora CTouT nanuenty 2,8 nesa (1,4 eBpo).
Ecnu nedeHue OCYIIECTBISETCS HA YCIOBHSX COBMECTHOH ¢
roCyapcTBOM OILIAThl, TO NauueHT omauusaet 1o 40,0% cro-
UMOCTH YCJIYT OT OIUIAThl, NPEIyCMOTPEHHOM KOHTPAKTOM €O
CTOMATOJIOTOM. B 4acTHOM CEKTOpe CTOMATOJIOTHUECKHE YCITyTH
MOJIHOCTBIO OIIauuBaroTcs nanueHToM [ 19]. B Kanane n 3anan-
HOI ABCTpasiuy, HECMOTPS Ha 3HAYUTEJILHOE yBEJIMUYCHUE pac-
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XOZIOB MPABUTEIBCTBA HA CTOMATOJIOTHYECKYIO ITOMOIIIb, OOJIb-
11as YacTh PacXoJ0B IOKpbIBaeTCs nanueHTamu [25,37].

[Tonmmtuka BO3, B wactHocTH, B EBporneiickoM peruoHe, ot-
HOCHTEJIHHO 3/I0POBbSI [TOJIOCTH PTa, HAIIPABJICHA Ha MTOAICPIKKY
CTpaH, UX MPaBUTEIILCTB, MECTHBIX COOOIECTB M CUCTEM 3/pa-
BOOXPAHEHUsI Ha PsI MEpP MO YKPEIUICHUIO 3[0POBbS ITOJOCTH
pra ¥ npoduIaKTHKy 3a00JeBaHUil MMOJOCTH PTa B COOTBET-
CTBUHM CO CTparterveil npoQMIaKTUKH XPOHHYECKHX 3abolie-
BaHUH M YKpeIieHus 310poBbs «310poBbe-2020». ITonutuka
0OIIIECTBCHHOTO 3IPAaBOOXPAHCHNUS TOJDKHA OBITh HAMPaBJICHA B
HepByIO ouepenb Ha dPPEKTHBHBIA KOHTPOJIb (AKTOPOB pHCKa
JUISL OZTHOBPEMEHHOI IPOGUIAKTHKY 3a00JIeBaHHUHN MTOJOCTH PTa
M JPYTUX XPOHMYECKUX 3a0oyieBaHMM; BHeApeHue 3(h(PeKTHB-
HBIX (PTOPHIHBIX TIPOrPaMM JUisi IPODUIAKTUKH Kapueca 3y0oB;
pa3paboTKy IPOrpamMm JUlsl YKPEIJICHHs 310pOBbs ITOJIOCTH PTa,
TUTHUCHBI TIOJIOCTU PTa sl IETed, MaToo0CCIICUeHHBIX U Oe/I-
HBIX TPYIII HaceJIeHHUs; pa3paboTKy cTpareruii 6ops0bI ¢ colu-
AJIbHBIM HEPABCHCTBOM B OTHOLUCHHWU 310POBbA IIOJIOCTU PTa,
pa3BUTHE IEPBUYHON CTOMATOJOTMYECKOM MOMOIIM U CIIPaBe.I-
JIUBBIX C q)HHaHCOBOi’I TOYKHU 3PCHUSA YCIIYr; BHEAPCHUC DU~
Haz30pa 3a 00JIe3HIMH IOJIOCTH PTa B HALIMOHAJIBHBIC CHCTEMBI
SMMAHAI30pa 32 HeMHPEKIMOHHBIMU 3a00eBanusMu [38].

B Ykpaune, ogHol U3 KpynHEHIMX 10 IuIomaau ctpade Boc-
TOYHOW EBpOIBI, MO JaHHBIM OTEUECTBEHHBIX MCCIIEJOBAHUH,
PacIpoCTPaHEHHOCTh KapHueca y B3pOCIOro HACEIeHUS JOCTHU-
raetr 95,0-98,0% B 3aBUCUMOCTH OT peruoHa, 3a00JeBaHUSIMU
TKaHed napomoHTta crpagaer 85,0-95,0% HaceneHus, B 4acr-
HoctH, 60,0-80,0% nereit. TpaBMarnyeckue MoOBPEKACHUS de-
JIIOCTHO-JIMLEBOI 00s1aCTH MOJTy4aroT esxeronHo ot 3,2 1o 8,0%
BCEX TPAaBMUPOBAHHBIX B cTpaHe. [leTu ¢ paciienuHoi BepxHel
ryObl 1 HeOa POXKAIOTCS B COOTHOIIEHHN 1: 650 HOBOPOXKICH-
HBIX. 3200JIeBaeMOCTh PaKoM IIOJIOCTH pTa yBennuuiack ¢ 19,8
10 23,3 Ha 100 Thic. Hacenenus 3a 2008-2018 rr. [14].

AKTyanbHOCTb HPOOIeMbl OOoNe3Hel MOJ0CTH pTa Ha MHpPO-
BOM YpoOBHe, pekoMeHaauuu BO3 oTHOCHTENBHO ee peLieHus,
BBICOKHMI YPOBEHb JTHX 3a00JieBaHUH B YKpanHe 00yCIOBHIN
11eJ1eCO00Pa3HOCTh MPOBEICHUS TEOPETHIECKOTO aHaIn3a (hak-
TOPOB PHCKa, 3aKOHOIATEIbHOrO, (PMHAHCOBOIO, KaJpPOBOIO
obecreueHust MPOGIIAKTUKY U JICUCHHUS 3a00JICBAHUI TTOJIOCTH
pra u pa3paboTKH HAIIMOHAIBHOM KOHLIENITYaJIbHON MOJIEIHU Op-
raHU3alU1 CTOMATOJIOTHYECKOI OMOLIH.

Llenp nccnenoBaHust - MPOBECTH TEOPETHYECKUH aHAIU3 (HaKTO-
POB pHCKa, 3aKOHOZATENILHOTO, (DHAHCOBOTO, KaapOBOro odecrie-
YeHUs MPOQUIAKTHKY 1 JIeUeHHUsI 3200 IeBaHUI MOJIOCTH pTa Hace-
neHnst YKpauHbl ¥ pa3padoTaTh HALMOHAIBHYIO KOHIICTITYaJIbHYIO
MOJIeJTb OPraHU3aLU CTOMATOIOTHYECKOM TIOMOLIH.

Marepuan u Meroabl. lcrnonab3oBaHbl OOIICHAyYHbIE U
crieu(pUICCKUe METOABl HUCCICIOBAHMS B COLMATBHOU Me-
JUIMHE: CUCTEMHOTO I0/IX0/1a U aHaJIM3a, KOHIENTYaJIbHOTO
MOJIeIIMPOBaHus, rpaduueckuii. Marepuanom UcclieloBaHUs
SABJIAJIUCH HOAaHHBIC rOCyZ[apCTBeHHOﬁ CJ'ly)KGbl CTAaTUCTHUKU
praI/lel, HOPMAaTUBHO-IIPABOBLIC JOKYMEHTBI, Hay4YHbIC
UCTOYHUKH U3 0a3bl gaHHbX PubMed u nmyGnukanuu orede-
CTBEHHBIX yueHbIX (Bcero 41 exn.).

Pe3yabTarsl u o6cy:knenune. [10ckoiabKy opraHu3amus CTo-
MaTOJIOTUUECKOW ITOMOIIM JIOJDKHA OBITh OPUEHTHPOBAaHA B
MCPBYIO OYepeab Ha MPODUIAKTHUCCKHE MEphI, OOIIUE IS
HEUH(CKIIMOHHBIX 3a00JICBaHMiA, B TOM 4YHCIIE, TIOJIOCTH PTa,
HCCIIeIOBAIIMCE (DAKTOPBI PUCKA JUIs 310POBbsl MOJOCTH pTa
ykpauHieB. OnuH u3 Takux (HakTOpoB PHCKA — YPOBEHb HKU3-
HHU — OKa3aJiCd HU3KUM JJIA IOYTHU ‘IeTBepTOﬁ YaCTH HACCJICHUA
cTpaHbl, MOcKoiIbKy ¢ 2004 o 2019 rr. KonmuuecTBO HaceIeHuUs
CO CPEAHCAYLICBLIM SKBUBAJICHTHBIM 06LLII/IM J0XOJI0M B MECHAIL
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HHWXKE (.Jpal(TI/ILIeCKOFO MPOXXUTOYHOT'O MUHUMYMaA yBeJ’[I/I‘[I/IJ'lOCb C
6,3 MJTH 4esioBeK 10 8,9 MiH uenoBek, wiu ¢ 16,7% mo 23,1% ot
Bcero Hacenenus [2,3,13].

XapaKTep IIUTaHUs praI/IHL[eB TAKXE€ NU3MCHUMJICA K Xy)lLl_le—
Mmy: B iepuog 2010-2019 rr. cHu3mIIOCH ynoTpedieHue NpoayK-
TOB, TIOJIOKUTEJIBHO BIMSIOIINX Ha COCTOSHHE 3y0OB, KOCTEH,
Maccy Teljla B pacdeTe B CpeJHEM Ha OJHOI'O 4YeJIOBEKa B MeCsLl,
a UMEHHO, MOJIOKa ¥ MOJIOUHBIX TPOAYKTOB — ¢ 19,2 1o 19,0 kr,
pBIOBI ¥ PBIOHBIX HPOAYKTOB — ¢ 1,8 1m0 1,5 KI, pacTHTENbHBIX
xupoB — ¢ 1,8 1o 1,4 kr. CHU3WIOCH YIOTPEOICHNE OBOIICH C
9,5 1o 8,8 KI B Mecs1l Ha OJHOTO JKUTENS IIPU PEKOMEHIAYEMBIX
HOpMax 12 Kr B MecsIl Ha OTHOTO YesioBeKa. YIoTpeOlieHue ca-
xapa TaKke CHU3WIOCh ¢ 3,0 Kr 10 2,6 KI' B MeCsll Ha OJIHOTO
JKUTEJIS, OCTABAsICh ITPU ATOM MOYTH B 2 pasa BbILIE HOPM, PEKO-
menayembix BO3 [5,7].

IoBenenueckue GakTopbl pUCKA OCTAIOTCS aKTyaTbHBIMHU IS
HAceJICHUS] YKpPaWHbI: OCTPbIC M XPOHUYECCKHE PACCTPOUCTBA
BCJICACTBHUC yl'lOTpe6J'leHl/lﬂ IICUXO0AKTUBHBIX BCIICCTB, B 4aCT-
HOCTH, aJIKOTOJIsI, CTAaOMJIBHO 3aHMMAIOT TIEPBBIC /[BA MECTa B
peﬁTMHFe 33.60J'leBaeMOCTI/I IICUXUYCCKUMHU U INOBCACHUYCCKUMU
paccTpoiicTBaMu. YIIenbHbIN BeC pacCTPOUCTB BCIISICTBUE YIIO-
TpeOICHHsT ICUXOAKTUBHBIX BELICCTB cOCTaBisLI 64,79% Bcex
HOBBIX cilyyaeB ncuxomnarosioruu B 2014 r. nporus 60,74% B
2010 r. I3 Hux 45,67% npuxonuiaoch Ha OCTPbIE, OCTAJIbHbIC
- Ha XpOHUUYECKHUE NICUXUUECKue paccTpoiictsa [16]. PaccTpoii-
CTBa NCUXUKH U TOBEACHHS M3-32 YHOTPEOJICHHS aJIKOTroJIsl pe-
TUCTPUPOBAIKCH B 11eJ0M Ha KoHel 2018 1. y 456 158 yenosex,
yto coctaBmiio 1080,51 na 100 ThIC. HAC., @ OCTPbIE ICUXOTHYEC-
CKHE aJIKOTOJIbHBIE paccTpoiicTBa —y 2 544 yenosek, win y 6,03
Ha 100 TbIC. Hac. [27].

Jpyroii noBeneH4YecKuii (pakTop pucKa Juisi 310pPOBbs I0JIO-
CTH pTa, a TAK)Ke APYTUX OPraHOB U CHCTEM — TabaKOKypeHHE
— TaK)Xe HIMPOKO pacrpocTpaHeH B Ykpaune. [To nanHbiM aHa-
JIM3a pe3ysbTaToB onpoca HacesneHus: B 2018 1., B Bozpacre 12
JeT U crapuie Kypuin Tabdak 5 959,1 Teic. uenoBek. Bricokast
MHTEHCUBHOCTB KypeHus — oT 11 o 15 curaper B cyTku — oTMe-
yanack y 12,9% kypunblukoB, a or 16 10 20 curaper B CyTKH — y
33,1% KypuibIIUKOB, Bcero y 46,0% mury ¢ TabakokypeHueM [24].
Bornee Boicokue LU(PBI IPOAEMOHCTPUPOBAIIH PE3YIIBTAThI IEPBO-
ro oOIIEHAIIMOHAIBHOTO UCCIIEIOBAHUS 110 PACIPOCTPAHEHHOCTH
OCHOBHBIX (DaKTOPOB pHCKa HEHH(EKIIMOHHBIX 3a00JICBAHUN B
VYkpauHe, npoBeaeHHOTO L[eHTpoM OOIIECTBEHHOrO 3M0POBBS: B
2019 . TpeTh yKpauHIEB ObUIM aKTUBHBIMH KypUJIbIIMKaMu. Mc-
CJICAOBAHUEM BBISIBJIICHO TAKXXE BBICOKHEC ypOBHl/I yl'[OTpe6J'leHl/15[
AJIKOTOJIs1, YpE3MEPHOE YIOTPEOIECHNUE COMM, HEAOCTATOUHOE KOJIH-
4ecTBO ()PYKTOB M OBOLICH B palliOHE, IIUPOKOE PACIIPOCTpaHe-
HUe U30BITOYHOIO Beca U OXKUpeHus [26].

B cTpykType COBOKYNHBIX PacXoOlOB OJHOIO JOMOXO3sii-
CTBa AJIKOTI'OJIBHBIC HAIIUTKU U Ta6aqH1>1e n3aeiius COCTaBIISIIN
B cpenHeM 3a mecsi ot 3,4% B 2010 . 1o 3,2% B 2019 1, npu
stoMm B 2012-2013 rr. mokazatens 0611 3,5%, B 2018 1. — 3,4%, T.
€. B CPEITHEM 3TH PACXO/Ibl IPAKTUUCCKU ObUTN CTAOMIBHBIME. B
TO K€ BPEMsI OTMEUAJIOCh MMOCTEIICHHOE U CTOMKOE YBEIHUCHUE
pacxol0B Ha OXpaHy 310poBbs — ¢ 3,2% 10 4,1% npu ymenslie-
HUHU 3aTpaT Ha OTAbIX U KyabTypy ¢ 1,8 1o 1,6%, Ha oOpa3oBa-
Hue — ¢ 1,3% no 1,1% [6].

Ilo maHHBIM aHaNIM3a CaMOOLICHKH JOCTYIMHOCTH MEIMIMH-
CKOM IMOMOIIM WIEHAM JOMOXO3SHMCTB, KOJUYECTBO HACEJICHHMS,
KoTOpoe oOpaianock 3a nocieanue 12 mMecsieB 3a MEIULMH-
CKOM HOMOIIBIO K CTOMATOJIOI'y B IOCYIapCTBEHHOE JeueOHOe
yupexaenune, cocraBuiio B 2016 . 13,9% ot Bcex oOpaTHBILINX-
cs, B 2017 . — 14,2%, a B yacTHOE — COOTBETCTBEHHO 8,1% 1
7,8%. T. e. 04eBUIHBIM €CTh NPEANOYTECHUS IPAXKIAH [10TydaTh
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YCIIyTH 110 CTOMMOCTH OoJiee AelieBble, KAKUMH OHU €CTh B IO-
CyIapCTBEHHBbIX yupexaeHusx. [Iperpanel Ha myTu K cromaro-
JIOTMYECKOU TTOMOIIH OLYTHIIX Ha cebe wiensl 1215,3 Thic. 10-
Moxo3siicTB B 2016 1., 1483,3 Thic. noMmoxo3siiictB —B 2017 1., u3
HUX II0 IPUYMHE BBICOKOH croumoctu ycuyr B 2016 . — 95,7%
yenosek, B 2017 1. — 98,0% uenosek [4].

TakuMm 006pa3oM, aHaIK3 HaKOOJIEE BIUAIOIINX HA COCTOSIHUE
3JI0pOBBS MOJIOCTU PTa (PAKTOPOB PUCKA yKa3al Ha UX IIHPOKOES
pacIpoCTpaHeHNe CPEAr HAceNeHUs] YKpauHbI, a CTaTHCTHYe-
CKHE JIJaHHbIE O PacIpPOCTPAaHEHHOCTH OOJe3HEH MONOCTU PTa,
0603HaquHbIe BBIIIIC, CBI/II[CTGH])CTBy}OT 0 peajiu3zalu 3TUxX
(hakTOpoB pHCKA. DTOMY CHOCOOCTBYET HECOBEPIICHCTBO TO-
CYAapCTBEHHOTO PEryJIupoBaHus O0OpbObI ¢ TADAKOKYpeHHUEM U
AJIKOTOJIU3MOM, O YE€M CBUIECTEJILCTBYET CIEIYIOIIEE.

Hecmotps Ha parudukanuio Ykpaunoir Pamounoit Konsen-
i BO3 o 6oprbe npotus Tabaka emie B 2006 T. ¥ IPHUHATHS
B 9TOM JKe rofy 3akoHa 00 yMEHbILICHHH YHOTpeOaeH s Tabad-
HBIX H3):le.]'l]4ﬁ U UX BPECIAHOI'O BJIIUMAHUSA HA 3J0POBbLE HACCIICHUA
[40], cooTBercTBYyIOIIAs rocyAapCTBEHHAs IporpaMma 6opbhObI
¢ TabaKoKypeHHneM Oblla KpaTKOBPEMEHHOW M (DHHAHCHUPOBA-
Jlach TOJIBKO M3 MEKIYHAPOAHBIX MCTOYHUKOB. B YkpanHe ot-
CYTCTBYIOT (popMain30BaHHAs TOCYJAPCTBEHHAsl CTpaTerHs
60pB0BI ¢ TabaKoM, MPOrPaMMBbI U MEPOIPHATHS 110 KOHTPOIIIO
3a BBIIOJIHEHUEM 3aKOHOJATEIbCTBA, KOOPIAUHUPYIOIINE Opra-
HBI ¥ MEXaHU3MBbI QUHAHCHPOBaHMsI GOPHOBI C TAOAKOKYPEHHEM.

[Tpubnu3uTensHO Takas ke CUTyalsi HMEET MECTO B OTHOLIE-
HUU OGOpBOBI C AJIKOTOJIM3MOM: IIEJIEBOTO 3aKOHOJATENIbCTBA, Ha-
HPABICHHOIO Ha OOPBOY C ATKOTOJIM3MOM, B YKparHe He CO3[aHo;
HEe HapaOOTaHbl MEPOIPHATHUS O KOOPAMHALMM M B3aUMOCH-
CTBHIO MEXIY PasiIMYHbIMHM CYOBEKTaMH TP IPOBEACHUU HPO-
(umakTHaecKoi padboThl; HeT MUBHEPEHIMPOBAHHOIO TTOAXO0AA K
JIMIAM, KOTOPBIE YIOTPEOJISIOT aJIKOTrOJIbHbIE HATUTKH. OCHOBHBIM
peryasTopoM 60pbObI € MBSTHCTBOM M JIKOTOJIM3MOM ecTh Koneke
00 aJMUHUCTPATUBHBIX HApPYIICHUSX, KOTOPBIM MpeayCcMaTpuBa-
I0TCsI OYeHb HU3KHE IUTpadbl 32 paCIUBaHUE CIIUPTHBIX HAITUTKOB
B HCYCTAHOBJICHHBIX MECTaXx, Hapyulel-me IpaBuJI UX peajin3aliu
100 yroTpeOIeHHe UX HECOBEPILICHHOJICTHUMHU.

JlononusieT naHHble 0 GaKTopax pHCKa U HU3KOM YPOBHE MX
rOCyIapCTBEHHOTO PETYIUPOBaHus U PepeHIIHALINSA PETHOHOB
VKpauHBI 110 KPUTEPHIO COepKaHus (pTopa B MUTHEBOIl BOJE.
OtcyrcrBue win Huskue yposHu ¢ropa (0-0,3 mr/m) Habiro-
Jarotes B 3akaprarckoid, MiBaHo-DpaHKoBCKoH, YepHOBULIKOM,
JIpBOBCKOM, Bombiackoii, Posenckoi o6mactsax. I[ToHMKEHHBIH
ypOBEHb coziepskanus gropa B mutbeBoit Boze (0,3-0,6 Mr/i) — B
JKuromupckoii, XmenbHuikod, Bunaunkoii, Onecckoii, Huko-
JlaeBCKOHM, XepcoHckoi, Kuesckoii, 3anopoxkckoil o0nacTsx u
AstonomHuoit Pecriyonuke Kpeim. Conepikanue ¢ropa B Bome
noseimeno (1,5-3,0 mr/m) B IMonrasckoit, Kuposorpaackoi,
JluenponerpoBckoii, JloHenkoit ob6mactsax. Takum o0OpazoM,
BCJICACTBUE HAPYLICHUSA MHUKPOIJIEMECHTHOI'O COCTaBa ITUTbE-
BOM BOJIBI CYIECTBYET yrpo3a pa3BUTHs Kapueca 3yOOB H3-3a
HU3KOTO cojepkaHus (GTopa i HaceleHHUs: 00Jee MOJTOBHHBI
pernoHoB YKpauHbI ¥ pa3BUTHs (IIFOOPO3a U3-32 BBICOKOTO CO-
Jeprkanust GTopa — JUls JKUTEINeH YeThIpeX pernoHoB [41].

B 10 xe Bpems rocynapcTBeHHas nporpamma «lIutbesas Boga
Yxpauns» Ha 2001-2020 rr. He npexycMaTpyuBaia KOHTPOJIb 3a
MUKPOIJIEMEHTHBIM COCTaBOM BO/IbI U KaKI/Ie—J'[I/IGO MEPOIIpHUs-
THSI [I0 TIPUBEJICHUIO €r0 B COOTBETCTBHE Ha IPEIMET COflepiKa-
Hust propa [39].

B VkpanHe 3aKoHOIATENbHO HE PEeryiupyercs noTpebieHue
caxapocolcprKallux HAIIUTKOB, B TO BPEMs KaK UX BPEAHOEC BJIU-
SIHHE Ha 37I0pOBbE, B YACTHOCTH, MOJIOCTH PTa, AaBHO JIOKA3aHO
YUeHBIMHU U 3KcrepTami [12].
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3aKkoHOJATEIbHOE PErylupoBaHue (HPUHAHCOBOW IOCTYITHO-
CTH CTOMATOJIOTHYECKOW MOMOIIM B YKpauHE HEOJHO3HAYHO,
IIOCKOJIBbKY B oTinuue oT crarbu 48 KoHctutyuuu YKpauHsl,
KOTOpasi rapaHTUpPyeT MPaBO I'pakJaHaM Ha OecCIUIaTHYIO Me-
JULMHCKYIO IIOMOILb B YUPEXICHUAX 3PaBOOXPAHEHUs rocy-
JAPCTBEHHOH M KOMMYyHaJbHOH (OpMbI coOCTBEHHOCTH [22;
29], ycnyru 3y00onpoTe3MpOBaHUs JIPYyTUM 3aKOHOIATEIbHBIM
aKTOM O00ECIICUMBAIOTCS IyTeM NPSIMOM OIUIAThI MAllMEHTAMHU.
[InaTHBIMH €CThb CTOMATOJIOTHYECKUE YCIYTHM XO3PaCUETHBIX
OTJEJICHUIl U KaOMHETOB YUPEXICHUH 3[PaBOOXPAaHEHUS IOCY-
JAPCTBEHHOM M KOMMYHaJIbHOW (DOPMBI COOCTBEHHOCTH, a TaK-
K€ YaCTHO-TIPAKTUKYIOMIHUX YUPEKICHUN CTOMAaTOIOTN4ECKOro
npodust [28,33].

TocynapcTBenHast (puHaHCOBasl 3alUTa B BHUJIE JIBIOTHOIO
3y0ONpoTEe3UpOBaHUs OXBAaThIBACT TAKUE TIPYIIBI HACENICHMUS,
KaK JKepTBBI HAIIMCTCKUX IpecielOBaHU, BeTepaHbl TpyAa U
HEKOTOpbIC KAaTErOpuM IpaxIaH CTApIIUX BO3PACTHBIX IPYIIIL.
Opnako ¢ 2015 1. 3TH JIBIOTHI OrpaHUUYEHbl B 3aBUCUMOCTH OT
COBOKYITHOT'O JIOXOZ1a CEMbH, IJ€ IPO’KUBAIOT YKa3aHHbIE [PaXk-
nase [31,34-36].

[IpenocraBieHne CTOMATOJOIMYECKMX YCIYr B YKpauHe,
1o JaHHbIM [leHTpa METUIIMHCKOW CTaTHCTHUKH, 0OecrevnBa-
€TCs CEThIO TOCYNAapPCTBEHHBIX M KOMMEPUECKUX YUPEKICHUH.
B cucreme MuHucTepcTBa 31paBOOXpaHEHUs! YKpauHbl Ha KO-
Her 2018 . ¢pynkunonuposain 1413 en. Takux ydupexaeHuii, B
YaCTHOCTH, 142 caMOCTOSTEIbHBIE CTOMATOJIOTHYECKUE ITOJIH-
KJIMHUKY U1 B3pOCHbIX, 13 — g neteit. Ctomarosoruueckue
otaencHus (kabuHetsl) paboranu B 1087 MHOrOmpodUIbHBIX
YUPSKACHUAX 3ApaBOOXpaHeHMs, U3 HUX 398 — Ha Oase 1eH-
TpaJIbHBIX PaOHHBIX OOJIBHML, 71 — paliOHHBIX, 7 — y4acTKoO-
BbIX OONBHMI. X03pacyeTHbIE CTOMATOJIOTHYECKUE OTICICHHS
BXOJIMIIK B CTPYKTYpPY 152 MHOronpoQuiIbHbIX MEIUIMHCKUX
yupexzaeHuid. Kpome toro, paboranu 552 xo3pacueTHbIX 3y00-
IPOTEe3HBIX oTAeaeHUs. CeTh YaCTHBIX CTOMATOIOTHYECKUX yU-
pexnenuit B 2018 rony HacuuteiBana 4111 ex.

CeTh CTOMATOJIOTHUECKUX YUPEKACHUH IpeTeprena CTpyK-
TypHBIE U3MEHEHHMS BCICACTBHE pe(OopMUPOBAHUS TIEPBUYHOI
MEIMIMHCKOW noMolIH. B pesynbrare pedopMbl ObUTH CBEpHY-
TbI CTOMATOJIOTN4ECKUE KAOUHETHI B CEJILCKOH MECTHOCTH, IIKO-
JIax U JPYTruX yupexaeHusx oopasoBanus. CToMaTonornyeckast
HOMOLIb B pe3yabTare pedopMbl MPEOCTABISIETCS TONBKO B
YUPEXKICHUAX BTOPUYHOW MEAMLMHCKON ITOMOIIM, a CJIOXKHAs
HaTOJIOTHsI, CBSI3aHHAsI C XUPYPIUUYECKUMHU NPOOIeMaMu, pakoMm,
BPOXKACHHOHN MATOJIOTHEH — B YCJIOBHUAX BBICOKOCHELHAIN3U-
poBaHHBIX yupexaeHuil. Takum o0pa3oM, HmpopHIaKTHISCKast
COCTaBJIAIONIAS U IOCTYITHOCTh HACEJICHHUS K IEPBUYHOM CTOMa-
TOJIOTMYECKON TIOMOILM B YKpauHe OrpaHUYCHBL.

KaznpoBoe obecrieueHue ydpexIeHUH CTOMAaTOIOTHYECKOro
npo¢uist Beicokoe u coctasisio B 2008 u 2018 rr. 93,3% u
92,4% COOTBETCTBEHHO IO IOKA3aTEII0 YKOMIUICKTOBAHHOCTH
IITATHBIX JIOJDKHOCTEH Bpadel-CTOMAaToJIOroB C YY€TOM CO-
BMECTHUTEINLCTBA, a Takke 99,0% u 106,2% 3a ToT ke nepuon
[0 IIOKA3aTeII0 YKOMIIJIGKTOBAHHOCTH IITATHBIX JOJDKHOCTEH
(bu3MYeCKUMH JTMLIAMU. YIeTbHBII BEC aTTeCTOBAaHHBIX Bpadei-
cToMaToJioroB coctaniistit 73,3% u 73,7% cOOTBETCTBEHHO.

B T0 e Bpems cpely CrienuaiicToB B chepe CTOMATOIOTHH
OTCYTCTBYET Takas JOJDKHOCTb, KaK TMI'MEHHCT 3yOHOM, XOTs
KBaJIM(pUKALMOHHBIE TPEOOBAHHS yTBEPIKACHBI PUKa3oM Mu-
HHUcTepcTBa 3apaBooxpaneHus [30]. 3yOHble Bpaun yxe Oosee
10 51eT He TOTOBATCS YyUPEkKAESHUSIMU MEAUIIMHCKOr0 00pa3oBa-
Husl. B urore cpennee xaapoBoe 3BEHO, M0 KBATH(HKAIMOHHBIM
TpeOOBaHUSIM KOTOPOE PU3BAHO B IIEPBYIO OUEPE/Ib OCYILECTBISITh
npouIaKTUKy 3a00IeBaHUN HOJIOCTH PTa, HE YKOMILICKTOBAHO.
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Ecnu pedopmupoBaHre MEpBUYHON METUIIMHCKOW TOMOIIH
B YKpauHe OrpaHuyuio GpU3HIEcKyI0 JOCTYIHOCTh HACEICHHs
K CTOMAaTOJIOTMYECKOW MOMOILIH, TO pehOPMHPOBAHUE BTOPHY-
HOM MEMIIMHCKOW ITOMOIIN OrPaHUYMIO (PUHAHCOBYIO JOCTYII-
HOCTb CTOMAaTOJIOTHYECKUX YCIIYT 32 CUeT OIO/PKETHBIX CPE/ICTB,
IIOCKOJIbKY MPE/UIOKEHHAsI IPOrpaMMa MEAUIIMHCKUX TapaHTHH
B paMKax pe(OopMHpPOBaHHsSI OXBATHIBAET TOJIBKO IKCTPEHHYIO
CTOMATOJIOTMYECKYIO IIOMOLIb B3POCIBIM, SKCTPEHHYIO U ILIa-
HOBYIO CTOMATOJIOTMYECKYl0 IHoMOIlb aeTsMm no 18 ser [32].
[podunakTuueckas COCTaBIAIOIIAS 00CCIICUCHHS 3I0POBBS M0~
JIOCTH PTa HE pacCMaTPHUBAETCS B PAMKaxX yKa3aHHOW HpOrpam-
Mbl. [ocynapcTBeHHas mporpamma MnpoQuIaKTHKU U JICYCHHS
CTOMATOJIOTMYEeCKHX 3aboyieBaHuil neiicTBoBana B YKpauHe B
teueHue 2002-2007 rT., HO He ObljIa BBIIIOJHEHA B ITOJIHOM 00b-
eMe U He TIPO0/DKEHA MOCIIe UCTEUCHHS YKa3aHHOTO CPOKa.

ObecrnieueHne KauyecTBa CTOMATOIOIMYECKOi TOMOIIH B YKpa-
uHe, HaunHas ¢ 2014 r., yTpaTuio craryc OoTpacyieBOH 3a/aui.
[Ipsmoe ucnonb30BaHHE MEKIYHAPOAHBIX KIMHUYECKUX PYy-
KOBOACTB U KJIMHUYECKUX IPOTOKOJIOB MellPILlPIHCKOfI TIIOMOIIH
MOJIHOCTBIO MEPEaHO YUPEKACHHUSM 3APaBOOXPAHEHHUS, HO UX
BO3MOXHOCTH OTPaHMYEHBI ¢1a00i MaTepHaIbHO-TEXHUYECKOH
0a30il 1 HaJIM4YMEM B PEKOMEHJIALMAX IIEPEUHs JEKapCTBEHHBIX
CPEICTB, HE 3aPerUCTPUPOBAHHBIX B YKpauHe.

VuurtsiBas BBIIICHU3JIOKECHHOE, aBTOPbI CHUTAIOT HeO6X0)11/I—
MBIM IPEJUIOKUTL KOHLICIITYAJIbHYIO MOJC/Ib Opranu3anu cTo-
MAaTOJIOTHYECKOI TOMOIIM HACENICHUI0 YKpauHbl (pHC.), OIU-
pasick Ha pekoMeHaanuu 3xcnepros BO3 [9] u MupoBoii onbIT
OpraHu3aluy CTOMATOJIOTHYECKOM TOMOLIH.

CoCTaBIAIONIIME IEMEHTHl MOJEJIU IPEIIONAraloT COOTBET-
CTBYIOLIHEC OTKJIMKU Ha HpOGHeMbI Oopranusaiuu CTOMaTOJIOTIH-
4eCKoi momMoIu B YkpanHe, KOTOpbIe MOT'YT ObITh pean30BaHbl
B CYLLECTBYIOLIEH CUCTEME MEAUIIMHCKOM ITOMOIIY HACEICHHIO.

[moGanpHas 3ajmada, KoTopas HperycMaTpUBaeTCs Moe-
JIbIO, — YIYYILICHUE 310POBbs IOJIOCTU PTa — MOXKET COCTOATh
U3 TOCJIEA0BATEeIbHO-1apaIeIbHOIO PELICHUS MHTCPBAJIbHBIX
3aJa4: BO30OHOBIICHUS JOCTYIa HAceJIeHUs K MEepBUYHOM cTO-
MaTOJIOTUUECKOW TTOMOLIH, YJITyUIISHHUs] JOCTyNa K CTOMATOJIO-
TAYECKOM IMOMOIIM COLIMAJIBHO HE3AIMIICHHBIX KOHTHHI'CHTOB
HACEJICHUs], TOBBILICHHE KauecTBa CTOMATOJIOTMYECKOH MOMO-
I ¥ O0OecCreueHne OxBara HACENCHUsI NMPOPHIAKTHICCKUMU
IporpaMMaMHu C IO YIyUIleHHs 00IIero 310pOBbs, YTO OT-
pasuTcs MOJNIOKUTENIBHO U Ha 30POBbE MOJIOCTH PTa.

Peanuzanus mMoneny BO3MOXHA IIPU OCYILECTBICHUU MEpO-
HpHﬂTHﬁ, Kacaroumuxcst MEAUIUHCKUX YCIYT, KOTOPBIC JOJIKHBI
cTaTh OoJiee TOCTYIHBIMU ISl HACCIICHUS, aalTalli MEXILy-
HAPOJHBIX KIMHUYECKUX PYKOBOJCTB Ha OTPACICBOM ypPOBHE C
JaJIbHEeHIIel UMITJIEMEHTAleld B yUpexkICHUs 3[paBOOXpaHe-
HHSI CTOMATOJIOTMYECKOTO MPOQUIIs, C YIETOM PEeCypPCHBIX BO3-
MO)KHOCTEH M OT€UECTBEHHOTI'O IIEPEUHs JICKApCTBEHHBIX IIperia-
paroB u l/ISJJ,eJ'II/lI\/'l MCIHUIIMHCKOI'O Ha3HAUCHMU .

BakHBIM KOMIIOHEHTOM MOZECJIN CJIEAYET CHUTATD YIIyHIICHUEC
KaJpOBOT0 00eCIeueHNUs TPOPHUIAKTHICCKUX YCITyT U MOJACPHH-
3aL1I0 YCTAPEBILIEro CTOMATOIOTHYECKOT0 000PY/I0BAHUSL.

Mogenp mpeanosiaraeT BayKHbIE W3MEHEHHs B 0OeCIeueHUH
(bl/lHaHCI/IpOBaHI/lﬂ CTOMATOJIOTUYCCKUX YCIIYI, KOTOPbIE B IIEP-
BYIO Ouepe]b KacaroTCsl MPOQHIAKTHIECKUX MEPOIPHUITHH B
npeneciiax mnporpaMmmbl roCyaapCTBEHHBIX l"apaHTl/lﬁ CTOMATO-
JIOTHYECKOU IIOMOIIM COLHAJIBHO HE3alUIIECHHBIM TI'pyIlIam
HaceNeHus (IeTsM, MOAPOCTKaM, OepeMeHHBIM, Maioobecrie-
YCHHBIM KOHTI/IHFCHTHM). PeanbHbIe BO3MOKHOCTH YAy4dlIeHUsA
(uHAHCUPOBAHUS TPOPHUIAKTHISCKUX POIPAMM OTKPBIBAIOTCS
M B pamMKax peopMbl MECTHOTO CaMOYIIpaBJIeHUsI B YKpauHe,
KOIJ[a MECTHBIE COOOIIECTBa MOTYT B paMKax 3aKOHOJATeIbHON
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Hamporanssas sagaga

Vryamense s10poERa
HACETEHHA .
VIAVHIIeHe SI0POELA
MIOTTOCTH PTa

MOMOHIH

He3aNMHITeEHEX

BosoOHoBTEHRE JOCTYTIA
HaCeIeHHNA K MepEHIHOH
CTOMATOIOTHIeCKOH

Vryumerne JjocTyna K
CTOMATOMOrHIecKoR
IOMOITH COMHATEHO

ToEnmenne KaqecTEa
CTOMATONMOTHIECKOH
TDOMOLOTH HacCeneHHIO

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

BosnosHbe HANpAETeHAT MpeodpasoEanmi B
ciepe OXpaHE! STOPOER

1. Vemyre:
1.1. BosoOHOBNEH e CETH CTOMATNIOTHIECKIX
KaOHHETOB B HEeHTpax NepEHYEOH MeJHKo-
CEHNT2PHOH MOMOLTH.
1.2. IIpotdmnakTEYeckoe 0OCTVAHEAHHE HACETEHHER
OTJATEHHEDX C&TECKIX TEPPETODEN MOOHTEHENME
CTOMATONOTHIeCKHME OpHErajaMy.
1.3, Azanramss MesTyERpOIHEX KIHHIYECKHXK
PYECEOICTE Ha OTPACIEBoNM YPOBHE,

)

2. Pecypest:
2.1. Beegenne E MITATHOS PACIHCAHHE
VapeXIeHHA CTOMATVION HIECKoro mpodirty
JOTHHOCTeH 3yOHBIX THTHEHICTOE.
1.2 Borneuenne B npodriarTHIeCKHe
MepONPHATHA Epatell NepEMIHOR MeTHEO-
CEHHTaPHOH MOMOIIH.
2.3, Mogepamsanma cTOMATOIOTHEECKOT O
ofopyacEanns KalHHETOE VEpe s I HIH
EOMMYHATEHOH (OpME! cOOCTEEHHOCTH.

3. dunarcHpOEaHHe
3.1, ®unancuposaHme mpo hHIAKTHIECHDH
COCTABTAOMEH CTOMATOIOr HYLCE O TIOMOIIH B
PAMEAX TMPOTPAMDEL TOCY JAPCTEEHHBIX [ APAHTHE.
3.2, PaspopavrEanye JOM0HETSTREEIX NPOrpanM
npoGHIAKTHER H Te9eHHA O0TesHeH MOT0CTH pTa
OpTaHaMH MeCTHOTO CAMOYTIPAETEHIA
3.3. PaseEnmie H HMITTEMEHTAITHA OPOTParm
J00POECTEHOT O MeJHITHHCKOT O CTPAXOBaHHA
npod HITAKTHEH H TedeHnd O0TesHed NOT0CTH PTAE
COOTEETCTEAH ¢ BOSMOEHOC TIMHA MEeCTHEIX
C000mecTE.

4. Hampagnaromes pyKOEOICTEO:
4.1, [TpremTre rocy JapCTE SHEOR IPOrpasE
“330pOERE HACETEHHE Y EPAHHED ¢
MepOIpPHATHAME 110 NpodHIakTHKe GaKTopos
PHCEA 114 3T0POBEA, B TOM THCTE, OJOCTH PTa,
4.2 TlpusaTre 3aK0HOE Y EPAMHEL, peryIHp VIO
VIOTPeOIeHHA Ta0aKa, ATEOTOTA H 00eCIege e
KayecTEa MHTHEEOH BOTRI M0 cogepanmmo dropa
4.3, CTi v HpoBaHHe OTedec TECHHEIX
MPOHSEOINTE e  CPeaCTE THIHEHE! M0JOCTH PTa B

hropHpOE AHHEN VOHELX [ACT.

4.4, Cozzanne K00p IHHAITHOHHED
MeKESTOMCTEEHHEIX OPTaHOE T14 MOHHTOPHET A
ERMOTHEHAA $aK0HOJATETECTER, TOCY JAPCTE eHHOMR
TMPOTPasMIE! «310POERE HACETEHHA Y KPAHHED H
MEeCTHEIX NPOTpan MpodHIAKTHEH H TeueHHA
DonesHel OMOCTH PTA.

Puc. KOHuenmyaJleaﬂ MoOeb opeanuzayuu CIMOMAMOoN02UYecKoll nomowju Haceulenuro YKpaqul

OTBETCTBEHHOCTH 32 30pOBbE CBOUX I'PaKAaH BBIACIATH 4aCTh
CPEICTB ISl MEPOILpPUATHH 1o npoduiakTuke Oosie3Hei Io-
noctu pra. bonee obecrieuennble rpax/aHe MOTyT BOCIIONbB30-
BaThCs NMpOrpaMMaMi J0OPOBOJIBHOTO MEIUIMHCKOTO CTpPaxo-
BaHUs, PA3BUTHE KOTOPBIX TAKIKE MOXKET OCYILECTBIATHCS IPHU
MOJJICPAKKE OPraHOB MECTHOI'O CaMOYIIPaBJICHHUS.

Baxweiimell cocraBisromeil Moienu clieyeT CuuTaTbh pyko-
BOJICTBO 37I0POBbEM HACEJICHHS Ha TOCYAAapPCTBCHHOM YpPOBHE,
AKIEHTyMPOBAaHHOE Ha INPO(PMIAKTHICCKUX MEPOIPHSTHIX B
paMKax rocylapCTBEHHON IporpaMMbl «3710pOBbE HACEICHUS
Vkpaunsn. [Ipodrrakrnaeckue MeponpHsTHs JOIKHBI yIHTHI-
BaTh IieJIeBbIC (PaKTOPBI pHCKa, OOIINE Il OCHOBHBIX 3a00JeBa-
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HUH, BIHSIONINX Ha 3200JI€BAeMOCTh X CMEPTHOCTH HACCJICHNS,
1 SBISIIONIUXCS B TOM 4HCIe OOmUMHU (DaKTOpaMH pHCKa IS
Oonesneil monoctyu pra. [ocynapcTBeHHas TOIUTHKA IPODIIIaK-
THKH (aKTOPOB PHCKA, 3aKPEIUICHHAs! 3aKOHOJATeIIBHO, MOXKET
OKa3aTh CYNIECTBEHHOE BIMSHHE Ha oOInee 30pOBbE Hacele-
HUS, B TOM YHCIIE, U 310POBbE IOJIOCTHU PTa.

BeiBonbl. 1. [Ipo6iiema 310pOBES OIOCTH PTa 0CTaeTCs IJI0-
6abpHOI MpobIeMoii 310pOBEsI HaceIeHHsT Mupa. B actHOCTH,
9Ta pobiieMa KacaeTcst HaCeIeHUsI YKPAUHEL, O YeM CBUICTEIIb-
CTBYIOT BEICOKHE YPOBHH PacIpOCTPAHEHHOCTH Kapueca, 3a00-
JIeBaHMII MAapOJOHTA, TPABM, OHKOJIOTMYECKHX M BPOXKACHHBIX
3a0oeBaHM MTOJIOCTH pTa.
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2. Ilonneprkka HU3KOTO YPOBHSI 30POBbs [IOJIOCTH PTa Hacese-
HUsl YKpauHbI CBsI3aHa ¢ BO3ICHCTBUEM MHOTOUHCICHHBIX (aKTo-
POB pHCKa: HU3KOTO YPOBHS JKU3HH, HIMPOKOTO PacIpOCTPaHEHUSA
TabaKOKypeHHsl, YIIOTPEOICHHS! aIKOToJIsl, HU3KOTO MITH BBICOKOTO
(B 3aBHCHMOCTH OT PErnoHa) cofepkanus Ghropa B BOJE.

3. meror MecTo HM3KHMH ypoBeHb reorpadudeckoil nocTyr-
HOCTH TCPBUYHOM CTOMATOJIOTMYCCKOM TIOMOIIN U (DUHAHCOBO
JIOCTYITHOCTH CTOMATOJIOTMYECKUX YCIIyTr Ulsi OOJIBIIMHCTBA Ha-
CeJIeHHs], @ TaKXKE OTCYTCTBUE MPOPHIAKTHYSCKUX IPOrpamMM, Ha-
IPaBJICHHBIX HA COXPaHEHHUE 3[J0POBbsl, B YACTHOCTH, TIOJIOCTH PTa.

4. C yyeToM MHMpPOBOTO OmbITa U pekomenaauuii BO3 npex-
JIOKEHA KOHIIETITyaJIbHasi MOZENb OpPraHU3alUK CTOMATOJIOIH-
YeCKOH TOMOILM HACEJICHUI0 YKpPauHbI, CYILIECTBEHHBIMU KOM-
MOHEHTAMH KOTOPOIi SBIAIOTCS: YIIydllleHHEe reorpadu4eckoi u
(MHAHCOBOW JTOCTYIHOCTH CTOMAaTOJOTHYECKOW MOMOIIH, I10-
BBIIICHUE €€ KaueCTBa, NPOQHIAKTHYECKasl HAIIPABICHHOCTD U
rOCyIapCTBEHHOE PETYINPOBAHUE.
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SUMMARY

CONCEPTUAL MODEL OF DENTAL CARE ORGANI-
ZATION: WORLD EXPERIENCE AS A PROGRESS OP-
PORTUNITY FOR UKRAINE (REVIEW)

"Dmitrenko I., 2Krut A., ?Tolstanov K., ZHorachuk V.

!Ivano-Frankovsk National Medical University, *Shupik Nation-
al Medical Academy of Postgraduate Education, Kyiv, Ukraine

Diseases of the oral cavity are considered as a health problem
for the population of the whole world, in particular, Ukraine.
Purpose of the study - to analyze the risk factors, legislative,
financial, personnel support for the prevention and treatment of
oral diseases of the population of Ukraine; to develop a national
conceptual model for the organization of dental care.
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State statistics data, regulatory documents, scientific sources;
methods of systems approach and analysis, conceptual model-
ing, graphic.

Alow standard of living is typical for 23.1% of the population
of Ukraine; high levels of tobacco smoking, alcohol consump-
tion, sugar consumption, insufficient amount of fruits and veg-
etables in the diet are common in the population. Low fluoride
content in drinking water is a threat to the development of caries.
The legal regulation of oral health needs improvement. A nation-
al conceptual model of the organization of dental care has been
developed on the basis of an analysis of world experience and
WHO recommendations, the main components of the model are
determined: improving geographical and financial accessibility;
improving quality; preventive focus; state regulation.

The world experience in the provision of dental care and the
national characteristics of the health care system made it pos-
sible to substantiate and develop a conceptual model for orga-
nizing dental care for the population of Ukraine.

Keywords: oral health; risk factors; dental care; model; geo-
graphical and financial accessibility; government regulation.

PE3IOME

KOHIIENTYAJIbHASI MOJEJb OPTAHU3ALIMU CTO-
MATOJIOTMYECKO# MTOMOIIHA: MUPOBOI OITBIT
KAK BO3MOKHOCTH ITPOTPECCA JUISI YKPAUHBI
(OB30P)

Tmutpenxo U.A., *Kpyts AT, *Toscranos K.O.,
Topauyk B.B.

! Heano-Ppanko8cKull HAYuoOHAIbHbIL MEOUYUHCKULL YHUBEDCU-
mem, >Hayuonanbnas MeOUYUHCKas akademust ROCIeOUnIOMHO-
20 obpazosanus um. I1J1. [llynuka, Kues, Ykpauna

3abosieBaHMs MOJOCTH PTa PacCMaTPHBAIOTCS Kak mpobdiema
3/J0pPOBbSI HACEJICHHSI BCEr0 MHpPA, B YaCTHOCTH YKPaUHBL.

Lens nccnenoBanusi - aHanu3 (akTOpPOB PHUCKA, 3aKOHOJA-
TEJILHOTO, (PHHAHCOBOTO, KaJPOBOro obecreueHus mpoduiak-
THKU W JIeUeHHs 3a00JIeBaHU MOJOCTH PTa HACEJICHUSA YKpa-
MHBI ¥ pa3paboTKa HAIMOHAJIBHOW KOHIENTYalbHOH MOIeIH
OpraHu3alUK CTOMATOJIOTHUECKON TTOMOILIIH.

Marepuanom HccieoBaHus sSBISUINCH AaHHble [ocynap-
CTBEHHOH CIIy)XObI CTATUCTUKKM YKpanHbI, HOPMATHBHO-IIpa-
BOBbBIC JOKYMCHTBLI, Hay4YHbIC HUCTOYHUKH U3 633]3] JAHHBIX
PubMed n nyGnukanum oTe4ecTBEHHBIX yueHbIX. Mcomnb3o-
BaHbI OOIEHAYYHBIC U CIEU(PUUSCKHUE METOIbl UCCIIEeI0Ba-
HHS B COIMATIbHON MEIHUIIMHE: CUCTEMHBIN MTOAX0] U aHAJIH3,
KOHIICTITYyaJIbHOE MOJICIIUPOBaHKE, IPadUUeCKHit METOI.

s 23,1% HaceneHust YKpauHbl XapakTepeH HU3KHHA ypo-
BEHb JXKU3HH; B MOIYJALUNA PACTIPOCTPAHEHBI BBICOKUE YPOBHU
TabaKOKypeHusl, YHOTpeOJIeHHs ajKorois, caxapa, HemocTa-
TOYHOE KOJIMYECTBO (PyKTOB M OBoOIIeH B paiuone. Huskoe
cozepykanre Gpropa B MUTHEBOM BOJE CO3AeT Yrpo3y pa3BUTHS
Kapueca. 3aKOHOAATEIbHOE PEryInpOBaHNe 310POBbsI OJIOCTH
pra TpeOyeT ycoBepiuieHcTBOBaHMs. Ha ocHOBe aHaiIM3a MHpPO-
BOTO ombITa 1 pekomenaanuii BO3 paspaborana HaloHaibHas
KOHLIENTyallbHAsl MOJEIb OPraHU3alUK CTOMATOJIOTMYECKOM
MOMOIIM, OCHOBHBIMHM KOMIIOHEHTAMH KOTOPOH OIPE/ICIICHBI:
yiyuieHue reorpaduueckoi 1 GUHAHCOBOU JIOCTYITHOCTH; HO-
BBIIICHNE KAa4eCTBa; NMPOQHIaKTUIECKas HAIPaBICHHOCTb; ro-
CYAapCTBEHHOE PErylINpOBaHHUE.

MupoBoii OIBIT OKa3aHUsI CTOMATOJIOTHYECKOM MOMOILN U Ha-
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U OHAJIbHBIC OCO66HHOCTI/I CHUCTEMbI OXpaHbI 3ﬂOpOBbﬂ I1O3BO-
T 000CHOBATh U pa3paboTaTh KOHLENTYaIbHYIO MOJIEIb Op-
raHMU3alMy CTOMATOJIOTHYECKOM MOMOIIM HACEICHUIO YKPAUHBI.
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EFFICIENCY OF DENTAL IMPLANTATION IN PROSTHETIC REHABILITATION
OF PATIENTS WITH GENERALIZED PERIODONTITIS

"Prots H., *Rozhko M., 'Pjuryk V., *Nychyporchuk H., *Pavelko N.

Ivano-Frankivsk National Medical University, ' Department of Surgical Dentistry; *Department of Therapeutic Dentistry,
SInstitute of Postgraduate Education, Department of Dentistry, Ukraine

The main method of reconstruction of the dentition in pa-
tients with generalized periodontitis (GP) of II-IIT degree
of development is prosthetic treatment with removable and
non-removable prosthetic structures. Overloading of teeth
included in the prosthetic structure leads to frequent exacer-
bations of periodontitis, bone pockets, pathological mobility
and exposure of the necks of teeth, inflammatory phenomena
in the marginal periodontium [1-4].

The main postulate of periodontal treatment is the elimination
of factors that injure the periodontium, creating conditions for
the normalization of its properties [4,5]. Optimal for prosthetic
treatment are structures with additional support on the intraos-
seous implant [7,8]. As a result of redistribution of load on teeth
and implants, occlusive trauma of a periodontium decreases
or is eliminated, atrophy of a toothless site of a jaw under the
influence of functional overloads is slowed down in 2-3 times.
Despite the positive results, the treatment of partial teeth loss
using intraosseous implants in periodontists has not found many
supporters.

© GMN

Most authors believe [8,9] that the diagnosis of chronic GP,
especially GP II-III stages of development, is a contraindication
to dental implantation (DI). Insufficient effectiveness of reha-
bilitation of patients with GP is largely due to a one-sided view
of the tactics of treatment of complex pathology. Periodontists
intensively treat the pathology of the supporting tissues of the
tooth, without paying attention to the peculiarities of prosthetic
treatment: does not take into account the need to distribute the
full masticatory load on the entire alveolar bone, including the
area of the defect, which is possible only with DI [10-13].

Implant surgeons, eliminating the defect of the dentition with
the help of implant construction ignore the need for periodon-
tal treatment: the quality of treatment deteriorates, there are
deep bone pockets in the area of teeth included in the prosthetic
structure, destructive processes in periodontal tissues are not
taken into account, which are closely related to the structural
and functional state of the skeletal system of the body, with the
activity of metabolic processes and the intensity of skeletal bone
remodeling.
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Thus, one of the priority areas that require further in-depth
study is the use of the DI method in patients with GP. The ques-
tion of information on the parameters of the structural and func-
tional state of bone tissue (which are necessary for successful
implantation), the presence of osteoporosis in the alveolar bone
(which may adversely affect the primary mechanical stability of
the implant) [16,17], the microbial agent (causes and constantly
supports the destructive-inflammatory process in periodontal
tissues [18], which will cause and maintain the inflammatory
process in the periimplant area), the sequence and volume of
PT and implant placement, timing and guidelines for functional
load remains unresolved.

The aim of the study was to increase the effectiveness of
dental implantation in prosthetic rehabilitation of patients with
generalized periodontitis by applying the proposed method of
surgical treatment of patients with generalized periodontitis I,
II, 11T degree of development with one-stage and staged dental
implantation and targeted osteotropic therapy.

Material and methods. Conducted a survey of 240 patients
with mild, moderate and severe degrees of chronic generalized
periodontitis with partial edentia of upper and lower jaw, who
were later treated with comprehensive periodontal treatment us-
ing the methods of dental implants . The study was conducted
at the dental department of Ivano-Frankivsk Regional Hospital
2017-2020. Placed 503 titanium implants type Entegra (Innova,
Canada), «Alpha-Bio, MIS» (Israel), Straumann (Switzerland),
from them 338 implants - at carrying out one-stage DI with sur-
gical PT and 265 - at carrying out staged PT and DI.

For an objective evaluation of periodontium used Schiller-
Pisariev’s test, Green-Vermillion oral hygiene index, Muleman
bleeding index, Ramfjord index, and determined Svrakov’s io-
dine number.

X-ray methods were performed to study the condition of
periodontal tissues to assess bone resorption. Functional state of
bone tissue was evaluated by the method of dual-photon X-ray
absorptiometry with the help of the apparatus named Challenger
(DMS, France) [19].

Evaluation of structural and functional state of bone was per-
formed, identifying markers of bone tissue metabolism that react
faster in comparison with densitometry. The most specific mark-
er of bone formation is osteocalcin, which reflects the level of
circulating bone formation rate [15]. For the quantitative analy-
sis of serum osteocalcin level, the immune-ferment test Nordic
Bioscience Diagnostics A/SN-MID Osteocalcin ELISA (Den-
mark) was used. Extremely high urine deoxypyridinoline level
indicates increased bone resorption. The level of deoxypyridi-
noline in urine was defined by immune-ferment method with the
help of DPD EIA KIT (USA) [20].

In pre-operative course, all the patients underwent the follow-
ing procedures: elimination of local factors, which contributed
to the accumulation and activation of the microbial factor ef-
fect, splinting loose teeth, held local anti-inflammatory therapy,
differential osteotrophic therapy, taking into consideration the
results of the bone remodeling markers study: bone-forming
agents, the action of which is aimed at restoring lost bone mass
(«Osteogenony 1 tablet 2 times a day for 3 months) and bone
antiresorbents, which can slow its loss (calcium and vitamin D3
«Calcium D3 Nicomed» 1 tablet 2 times a day for 3 months).

Patients underwent a staged DI followed by surgery on peri-
odontal tissues and DI was performed in one stage.

When phased dental treatment was performed, patients under-
went implantation not faster than 3 months after periodontal in-
tervention, after elimination of inflammation and stabilization of
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periodontal tissues. Prosthodontic treatment was performed 3-6
months after the surgery. That means that period from the start
of treatment to the prosthetic averaged no less than 9 months.

One-stage surgery was performed after the dental hygiene.
The first stage of the operation performed curettage of bone
pockets, vestybuloplasty, frenuloplasty, performance of pro-
posed flap operation using autograft bone marrow and osteo-
genic transplant, preparing the implant bed, including increase
of atrophied alveolar ridge bone’s volume. One-stage surgery
and implantation reduced treatment duration is 1,5-2 times.

In the postoperative period, all patients were prescribed anti-
inflammatory, detoxification, analgesics therapy. Clinical evalu-
ations were conducted in the dynamics before and after surgery
at 1, 6, 12 and 24 months. X-ray parameter evaluated before
treatment and after 12, 24 months.

240 patients with GP 1, II, IIT degree of development, who
subsequently underwent comprehensive treatment of periodon-
tal tissues using DI methods, were divided into groups:

Group 1: mild periodontitis - 107 people, including 50
(46,73%) patients underwent one-stage implantation of peri-
odontology surgical intervention , 57 (53,27%) patients - step by
step periodontal treatment followed by implantation ;

Group 2: moderate periodontitis - 97 people, including 48
(49,48%) people held one-stage implantation with surgical peri-
odontal treatment , 49 (50,52%) - step by step periodontal treat-
ment followed by implantation;

Group 3: severe periodontitis - 36 people, including 9 (25%)
- refused implantation due to significant bone resorption, 15
(41,65%) patients underwent staged PT and DI, 12 (33,35%)
patients — momentary PT and DI.

Results and discussion. The results of densitometry showed
that: of the 50 patients of group 1 on GP of the I degree of de-
velopment, who underwent simultanecous PT and DI, in 33
(30,84%) patients with BMD - within normal limits, in 17
(15,89%) - reduced BMD, and of 57 patients on GP of the I
degree of development, which was performed in stages with the
subsequent DI, in 31 (28,97%) patients - BMD within normal
limits, and in 26 (24,30%) patients - decreased BMD. Thus, only
in 59,81% of patients with GP of the I degree of development
surgical interventions were performed against the background
of normal BMD.

Of'the 48 patients of group 2 with GP of the II degree of devel-
opment, who underwent simultaneous PT and DI, 23 (23,71%)
patients with BMD - within normal limits, 25 (25,77%) - re-
duced BMD, and 49 patients on GP of the II degree of develop-
ment, which was performed in stages with subsequent DI in 27
(27,84%) patients - BMD within normal limits, in 22 (22,68%)
patients - reduced BMD.

Thus, only 51,55% of patients with GP of the II degree of
development underwent surgery against the background of nor-
mal BMD.

Out of 12 patients with GP of the III degree of development
of the 3rd group, who underwent simultaneous PT and DI, in 4
(11,11%) patients the BMD was within the norm, in 8 (22,22%)
it was reduced. Of the 15 patients with GP of the IIT degree of
development, who underwent a phased PT with subsequent DI,
in 9 (25%) patients - BMD within normal limits, in 6 (16,67%)
patients — decreased, 9 patients of group 3 were denied implanta-
tion due to significant bone resorption, of which only 1 (2,78%)
patients had BMD within normal limits, and 8 (22,22%) patients
had reduced BMD. These patients had their periodontal teeth
removed and augmentation of alveolar processes was performed
in order to prepare for further DI.
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Thus, only in 38,89% of patients with GP III stage of devel-
opment of group 3, surgery was performed on the background
of normal BMD.

The study of bone metabolism revealed that 128 (53,4%) pa-
tients with normal BMD had normal osteocalcin levels, indicat-
ing a high rate of bone formation - (22,86+2,24) ng/ml and a
slight increase in the resorption marker, which cause low rates
of bone resorption - (8,56+1,3) nmol/L. These patients were not
prescribed osteotropic drugs.

In 98 (40,8%) patients whose BMD corresponded to
osteopenia, there were slightly reduced bone forma-
tion - (20,34+1,23) ng/ml and increased bone resorption -
(12,86+1,34) nmol/L, which served as an indication for the
appointment of antiresorbent - «Calcium D3 Nicomed» on 1
tablet, 2 times a day for 3 months.

In 14 (5,8%) patients whose BMD corresponded to osteopo-
rosis, there was suppression of bone formation - (18,32+2,08)
ng/ml and an increase in resorption - (15,48+1,23) nmol/L.
These patients were prescribed drugs that stimulate bone forma-
tion and reduce bone resorption - «Osteogenon» 1 tablet, 2 times
a day for 3 months.

To study the effectiveness of the proposed osteotropic therapy
in patients with GP I, II, III stages of development with reduced
BMD, we analyzed the dynamics of changes in markers of bone
remodeling after periodontal treatment and DI in the long term.
The results of the study of markers of resorption and bone for-
mation proved the effectiveness of targeted osteotropic drugs
and antiresorbents and confirmed that patients with normal
BMD are not at risk of osteoporosis in the alveolar bone, which
cause the least number of complications (3,2%) bone density at
the site of implantation for 2 years.

In patients in whom BMD corresponds to osteopenia, a slight
decrease in bone formation (20,34+1,23) ng/mol increased the
marker of bone resorption (12,86+1,41) nmol/L. According to
our results, in these patients for 2 years of dispensary observa-
tions the number of periimplants and implant disintegration in-
creased slightly compared with patients whose BMD is normal
and the number of complications was 5,7%.

In patients in whom BMD corresponds to osteoporosis, in-
hibition of bone formation (18,32+1,62) n/mol and high rates
of bone resorption (15,48+1,23) nmol/L were noted. Despite
the appointment of osteotropic therapy, these patients showed
high activity of the resorptive process around the implants in the
long term (after 2 years decreased bone height by 2,3+0,2 mm),
which led to the disintegration of implants in 9, 28% of cases.

When studying the metabolism of bone tissue, it was found
that only 59,81% of patients with GP of the I degree, 51,55% of
patients with GP of the II degree and 38,89% of patients with GP
of the III degree of surgery were performed on the background
of normal BMD. According to Mazur I. P. GP occurs by 55,6%
of patients against a background of reduced BMD [22].

Evaluation of the effectiveness of the proposed method of
surgical treatment of patients with GP I, II, III degree of devel-
opment with one-stage and staged DI and targeted appointment
of osteotropic therapy led to the conclusion that after 12 months
in patients with GP I stage of development of group 1 with re-
duced and normal BMD, all implants (100%) were preserved.
On examination, the mucous membrane around the implants is
pale pink. Implant mobility was not observed, percussion was
not painful. 11,8% of patients with reduced BMD, who under-
went one-stage DI with surgical PT, developed periimplantitis,
and 5,9% of patients had recession of the gums in the area of
implants. 11,5% of patients with reduced BMD, who underwent
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PT and DI, developed periimplantitis, and 6,5% of patients with
normal BMD had recession of the gums in the area of implants.
Therefore, DI in patients with GP of the first stage of develop-
ment allows to achieve consistently good results, regardless of
the choice of treatment.

After 12 months, in patients with GP II stage of devel-
opment of group 2 with reduced BMD, who were gradually
performed PT and DI, the safety of implants was 92,1%, and
in patients with normal BMD — 94,7%. In patients with re-
duced BMD, who underwent one-stage DI with surgical PT,
the safety of implants was 89,4%, and in patients with normal
BMD - 91,3%. At carrying out one-stage DI and PT in 28% of
patients with the lowered BMD and at 8,7% of patients with
normal BMD developed periimplantitis, at 20% of patients
with the reduced BMD and at 13,04% of patients with normal
BMD recession of gums around implants was observed, at
8% of patients with reduced BMD stabilization of implants
is absent, what showed signs of disintegration of implants,
which was an indication for their removal. With the gradual
treatment of periimplantitis developed in 18,2% of patients
with reduced BMD, recession of the gums was not observed,
in 4,5% of patients with reduced BMD stabilization is absent.
Therefore, postoperative complications are more common
in patients who underwent one-stage DI and PT, especially
in patients with low BMD. In our opinion, patients with GP
of the II degree of development it is expedient to carry out
step-by-step surgical treatment of periodontal tissues with the
subsequent DI.

After 12 months, in patients with GP III stage of develop-
ment of group 3, who were gradually performed PT and DI with
reduced BMD, the safety of implants was 80,2%, and in patients
with normal BMD — 85,7%. In patients who underwent one-
stage DI and PT with normal BMD, the safety of implants was
69,4%, and in patients with reduced BMD — 51,7%. Therefore,
patients with stage III GP are recommended only gradual sur-
gery, especially in patients with low BMD.

During 24 months of follow-up, periimplants were registered
in 4,7% of patients with reduced BMD and in 4% of patients
with normal BMD of group 1, in 23,1% of patients with reduced
BMD and in 6,4% of patients with normal BMD of group 2,
in 35,7% of patients with reduced BMD and 16,4% of patients
with normal BMD group 3. The obtained data are somewhat dif-
ferent from the studies of other authors (DV Mikhalchenko, AT
Yakovlev, EY Badrak) [23], who believe that GP III stage of
development is a direct contraindication to DI.

The problem of dental implantation in the patients with
generalized periodontitis was studied by Pavlenko A., Ma-
zur 1. In order to prevent the loss of marginal bone around
dental implant, offered to the general scheme of treatment of
patients with generalized periodontitis enter ibandronic acid
and magnetic-laser therapy that promotes better adaptation
of bone to new functional load conditions and reduces bone
loss. The authors prove [24] that the progression of destruc-
tive processes in periodontal tissues is due to structural and
functional disorders of bone metabolism, which can nega-
tively affect the results of replacement of defects in denti-
tion by dental implants. Advise to dental implantation of GP
patients in order to obtain predicted results to pharmacologi-
cally correct metabolic bone disorders in 3-6 months before
the planned surgical intervention.

Leonenko P. [25] studied features of the physical and mechan-
ical properties of bone in areas of implantation in patients with
generalized periodontitis and metabolic osteopathy. He revealed
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the presence of local changes in architectonics and strength of
bone tissues in patients with GP and metabolic osteopathy.

Gudaryan O.0. with co-authors [26] proves the possibility of
a differentiated approach to the method of direct implantation
with bone augmentation and immediate loading in patients with
GP.Kamalov R.H. with co-authors [27] also studied the features of
DI in patients with generalized forms of periodontitis.

It’s planned by us the analysis of the parameters of bone tis-
sue metabolism in the dynamics of patients, who have general-
ized periodontitis, which was performed by dental implantation.

Conclusions. 1. To increase the effectiveness of dental
implantation in prosthetic rehabilitation of patients with gen-
eralized periodontitis, it is necessary to determine markers of
bone remodeling to assess the structural and functional state
of bone tissue and for differentiated use of osteotropic drugs,
which will contribute to a positive postoperative period.

2. It is established that only in 59,81% of patients with
GP of the I degree, in 51,55% of patients with GP of the II
degree and in 38,89% of patients with GP of the III degree of
development surgical interventions were performed against
the background of normal BMD.

3. Using the proposed method of the surgical stage of den-
tal implantation, it is proved that patients with normal bone
mineral density show the least number of complications
within two years — 3,2%; in patients in whom bone min-
eral density corresponds to osteopenia, in the 2nd year of
dispensary observations the number of periimplants and
implant disintegration increased and the number of com-
plications was 5,7%, and in patients in whom bone mineral
density corresponds to osteoporosis, despite the appoint-
ment of osteotropic therapy, there was a high activity of
the resorptive process around the implants in the long-
term follow-up, which led to disintegration of implants in
9,28% of cases.

4. Dental implantation in patients with GP of the first degree
allows to achieve consistently good results regardless of the
method of treatment. Simultaneous performance of surgery on
periodontal tissues and dental implantation reduces the duration
of treatment by 1,5-2 times without reducing its quality.

5. At patients with GP of the II-III degrees it is expedient
to carry out step-by-step carrying out surgical interventions
with the subsequent dental implantation for prevention of
postoperative complications and loss of implants.
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SUMMARY

EFFICIENCY OF DENTAL IMPLANTATION IN PROS-
THETIC REHABILITATION OF PATIENTS WITH GEN-
ERALIZED PERIODONTITIS

"Prots H., Rozhko M., 'Pjuryk V., *Nychyporchuk H.,
“Pavelko N.

Ivano-Frankivsk National Medical University, 'Department of
Surgical Dentistry, *Department of Therapeutic Dentistry, *In-
stitute of Postgraduate Education, Department of Dentistry,
Ukraine

The method of dental implantation in patients with general-
ized periodontitis is one of the priority areas requiring in-depth
study. The aim of the study was to increase the efficiency of
dental implantation in prosthetic rehabilitation of patients with
generalized periodontitis. A study of 240 patients with chronic
generalized periodontitis and partial edentulous upper and lower
jaw was carried out, who subsequently underwent complex peri-
odontal treatment and dental implantation. The patients were
divided into groups depending on the severity of generalized
periodontitis (I, II, IIT) and the method of treatment. Evalua-
tion of the results of the effectiveness of the proposed method of
surgical treatment of patients with generalized periodontitis of
the first stage of development with one-stage and staged dental
implantation and targeted osteotropic therapy showed that after
12 months all implants (100%) were preserved. In patients with
grade II generalized periodontitis, who underwent periodontal
treatment and dental implantation in stages, the safety of im-
plants was 92.1%, and in patients who underwent one-stage
dental implantation with surgical treatment of periodontal dis-
ease, the safety of implants was 89,4%. In patients with stage
III generalized periodontitis who underwent staged periodontal
treatment and dental implantation, the safety of implants was
80,2%, and in patients who underwent one-stage dental implan-
tation and periodontal treatment — 51,7%.

Keywords: generalized periodontitis, dental implants, struc-
tural- functional state of bone tissue.
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PE3IOME

3OO®EKTUBHOCTb 3YBHOMA HMILIAHTALIMM B
MNPOTE3HOM PEABWJIMTALIMA HAIIUEHTOB C I'E-
HEPAJIN30BAHHBIM TAPOJOHTUTOM

TIpou I.B., *Poxkko H.M., 'ITiopsik B.II.,
SHuruunopuyk IIL., ITaBesiko H.M.

Uesano-Dpanxosckull HAYUOHATbHBIT MEOUYUHCKULL YHUBEPClU-
mem, 'kagedpa xupypauueckoi cmomamonozuu, *xagedpa me-
panegmuueckotl cmomamono2uu, *HHcmumym nocieouniomno-
20 obpazosanus, Kageopa cmomamonoauu, Yxpauna

Llenpio nccaen0BaHNs SBUIOCH TOBBIIICHUE (P ()EKTHBHOCTH
JICHTAIbHON MMITIAHTAI[MN B TPOTE3HON peabuiIuTaIruy manu-
€HTOB C TeHEePATN30BaHHBIM MAPOJOHTUTOM.

[IpoBeneno obcnenoBanne 240 MAMEHTOB C XPOHUYECKUM
TeHEepaIN30BaHHBIM TAPOJOHTUTOM M YAaCTUYHOH aJeHTHEH
BEpXHEH U HWKHEH 4eTI0CTH, KOTOPHIM B JajbHEHIIIEM MTPOBO-
JUI0Ch KOMIUIGKCHOE JICUCHHE MapoJOHTa M ICHTAJbHAs HM-
rianTanus. [laruenTs! pa3enens Ha TPYIIEl B 3aBUCHMOCTH
OT CTETEHHU TSUKECTH TeHepain3oBaHHOTO mapomontura (I, 11,
III) m meroma neyenusi. OueHka pe3ynbTaTtoB d(PHEKTUBHOCTH
MPEUI0KEHHOTO CI0c00a XUPYPrudecKoro JedeHHs: OOTbHBIX
TeHepaIM30BaHHBIM MApPOJOHTUTOM | CTaanu pa3BUTHA C OHO-
STAIHOU W TIOATANTHON MMIUTaHTaLMeH 3y00B M LENeBOH 0CTeO-
TPOIHOM Tepamuen MoKaszaia, 4To ciycTs 12 MecsueB Bce
nmrutanTarsl (100%) ObuTH coXpaHEeHBI. Y TMAIMeHTOB C TeHe-
paM30BaHHBIM MapofOoHTHTOM Il cTemeHn pa3BHUTHSA, KOTOPHIM
MapOIOHTOJIOTHUECKOe JEeUCeHHe M AEHTANbHAs HMMIUTAHTAIHs
MPOBOAMIINCE MOATAITHO, COXPAHHOCTh UMILIAHTaTOB COCTaBH-
na 92,1%, a y manueHToB, KOTOPHIM MPOBOAMIACH OJHOITAI-
Has JEHTaNbHAs WMMIUIAHTAIMA C XUPYPrHIECKUM JIeUCHHUEM
MapoIOHTa, COXPAHHOCTh MMITIAHTATOB - 89,4%. V marnueHToB
¢ reHepanu3oBaHHbIM napogoHTuToM Il ctaguu passBurus, Ko-
TOPBIM TPOBOAMIIOCH TIO3TANlHOE JIeYEHHEe MApOJOHTA M JCH-
TanbHask UMIUIAHTAIHA, 0€30ITaCHOCTh HMIIIAHTATOB COCTABHIIA
80,2%, a y TMaInuMeHToB, MEPEHECIINX OAHOATAIHYIO JICHTAlb-
HYIO IMITTAaHTAIHMIO ¥ TAPOJOHTONOTHYecKoe JedeHune - 51,7%.
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ELEMENTAL CONTENT — GENERAL AND ORAL HEALTH OF CHILDREN

Beridze M., Shishniashvili T., Futuridze S., Kalandadze M., Margvelashvili V.

Thilisi State Medical University, Ivane Javakhishvili Thilisi State University, Georgia

In the last decade, there has been a significant increase in the
interest in an in-depth study of macro and microelemental me-
tabolism in the human body in normal as well as pathological
conditions. A new area of biomedical research — microelemen-
tology is actively developing due to the fact that most macro
and microelements are parts of biologically active substances
and have an influence on them; since they are involved in most
metabolic and immune processes, they determine the functional-
ity of various organs and systems [1].

The widespread use of research and analysis of chemical
elements in medical science and practice has received a great
response, and a new direction has been created in the form of
medical elementology, which is currently being intensively de-
veloped. The chemical and analytical basis of the latter is the
determination (from macro to ultra-micro) of the content of
chemical elements in the body in a wide range [12].

Over the past 50 years, a variety of data on the elemental com-
position of various biological tissues and fluids have been collected
on the basis of international scientific studies which has made it
possible to use various biological substrates as an indicator of as-
sessing the state of health and functionality of an organism. These
substrates are: blood, hair, nail, dental hard tissues, etc. [7]. The
high priority among these biological materials is given to hair and
dental hard tissues, since the hair is easy to assemble. The method
is non-invasive, represents solid material and provides information
about both the current and past status [9]. The high priority of dental
hard tissues is due to the ability to fully determine the composition
of chemical elements that remain throughout their existence.

It is noteworthy that children and adolescents are most sensitive
to diseases caused by an imbalance in mineral metabolism. The
high sensitivity of a growing organism is caused by the features of
anatomical and physiological development, critical periods of the
development of organs and systems, peculiarities of metabolic pro-
cesses, the presence of a labile immune system, etc.

Above mentioned, it is very important to determine the com-
position of essential macro and microelements in the body, due
to their imbalance, especially in childhood, causes various disor-
ders and changes in both somatic and dental conditions.

The aim of the research was to determine the content of the es-
sential macro and microelements in hair and dental hard tissues
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and to study the possible effect of their imbalance both on the
general and dental health of the child.

Material and methods. In order to evaluate the condition of
dental hard tissues, we randomly examined 375 children from
Batumi (Georgia) pre and public schools aged 3 to 12 years.
They were split into three age groups: 108 preschooles aged 3-6,
153 students aged 7-9 and 114 children aged 10-12. Besides,
they were divided into a gender - 189 females and 186 males.

Monitoring of the examined children was conducted using
standard indices provided by the World Health Organization.
We definined the prevalence of caries (%) and its experience
(dmft/DMFT). According to the dmft/DMFT score we pointed
out three categories of the status of caries: mild caries (dmft/
DMFT<6), moderate caries (dmft/DMFT: 6-9) and severe caries
(dmft/DMFT >9). The children were examined with a dispos-
able mouth mirrors and dental explorer probe. All dental exami-
nations were conducted by one pediatric dentist and one assis-
tant by the natural light in the medical room of the preschools, as
well as public schools. The results of the survey were recorded
in our survey cards. The Approval to conduct the study was re-
ceived from the appropriate pre and public school authorities.

To determine the effect of the imbalance of macro and micro
elements on somatic and dental diseases according to the caries sta-
tus (mild and severe) 48 children aged 3-12 were chosen from the
examined 375 children. For the purpose of the study children were
divided into two groups - control group (15 children) with mild car-
ies only with dmft/DMFT <2, and case group (33 children) with
severe caries with dmft/DMFT>9. Hair samples and extracted teeth
were used to evaluate elemental composition. The examination was
conducted after the written forms of consent of all the participants’
parents. The study was carried out in the period from June 2018
— June 2019. Ethical approval was obtained from the Bioethics
Committee at the National Centre for Desease Control and Public
Health, Thbilisi, Georgia (approval number #2018-032).

To assess the state of macro and microelement composition
in the body, hair samples from the occipital area were used,
and it amounted to 0.1-0.3 grams. We used X-ray fluorescent
spectroscopy - MBW 081 / 12-4502-00 to study the qualitative
and quantitative composition of chemical elements in the hair in
accordance with the methodology of the International Atomic
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Agency (hair washing method proposed by the international
Atomic Energy Agency — IAEA 1978) [2]. The analysis was
carried out using a new generation analyzer Elvax, energy dis-
persive x-ray fluorescent spectroscopy. Having prepared the hair
under study, we evaluated instantaneous composition of essen-
tial macro- (Ca, K, S, Cl) and microelements (Zn, Fe, Cu, Se,
Mn, Cr, Br, Co, Ag, V, Ni, Rb, Mo, Sr, Ti).

Ascertainment of essential macro(Ca) and microelements (Fe,
Cu, Rb, Zn, Ni, Mn, Sr) in dental enamel and dentin was con-
ducted using the same method - x-ray fluorescent spectroscopy.

General health status was assessed on the basis of the examined
children’s medical cards which were provided by the pediatrician.

The obtained data were statistically processed and analyzed
using the Statistical Package for Social Scienes (SPSS), version
21 (IBM SPSS statistics for Windows, version 21.0/99 Armonk,
NY :IBM Corp.

Results and discussion. Our research into dental caries
among the examined 375 children revealed that the prevalence
and experience of dental caries in all age groups and gender
was high. Assessment of caries experience (dmft/DMFT) among
the caries indices (decayed, missing and filled teeth) showed the
number of caries decayed teeth had the highest component with

girls as well as boys. The average value of carious teeth was
5.2944.3 and of filled teeth was 0.56+1.64. The median index of
caries experience was 5 (Interquartile Range [IQR] 3; 8; mini-
mum 0, maximum 23). Caries experience was of no significant
difference according to sex. The average age for the female
participants was 8.3, for the males was 7.5 - the difference was
statistically significant. The prevalence of caries among the ex-
amined children according to gender was not statistically signifi-
cant, but the prevalence of caries in age groups was statistically
significant (Pearson Chi-Square 14.2; df -2; p=0.001). The fol-
lowing figures were recorded: a mild caries among the examined
375 children - 34.9% (131), a moderate caries - 21.6% (81) and
a severe caries - 43.5% (163). These results indicate a low level
of dental awareness, neglect of prevention programs and timely
treatment in Batumi, Georgia.

As already mentioned, the determination of essential chemi-
cal macro and microelements in dental hard tissues and hair
plays an important role in monitoring human health and assess-
ing the risks of developing dental diseases; The composition of
the essential macro and microelements in these substrates gives
us a complete picture of the metabolic processes and the quality
of the mineral composition in the human body [12].

Table 1. Macro and microelements composition in hair according to the caries status (p<0.05)

Caries status Microelements Mean Std.Deviation
Ca 374.0325 121.02241
Zn 135.8673 29.22045
K 105.7973 54.55677
Fe 20.3238 7.71902
Cu 10.2538 2.58727
Se 3744 18518
Mn .8706 41023
Cr 2.8594 1.45265

S 26631.6556 8436.52958
Mild caries Br 3.7206 2.86052
Cl 393.3237 282.54857
Co 4163 43613
Ag .1081 .14419
\% .1094 12369
Ni 5744 46302
Rb .8619 72026
Mo 1119 12227
Sr 1.1331 76738
Ti 7444 93381
Ca 315.3223 83.18693
Zn 122.2142 44.61694
K 121.8252 229.82116
Fe 18.1444 5.16935
Cu 11.3313 5.33033
Se 3197 .19400
Mn 7069 .39261
Cr 2.5616 2.18547
S 22423.8450 8820.54410

Severe caries Br 3.9578 3.68068
Cl 360.9722 330.94807
Co 4178 31746
Ag 2231 .32320
A% .1009 15932
Ni 7813 .64435
Rb 9141 .81006
Mo 1441 11717
Sr 1.3053 95393
Ti 9222 1.32894
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For the purpose of the study, was carried out spectral analysis
of hair and dental hard tissues in 48 children aged 3-12 to deter-
mine general and dental health. 4 macro (Ca, K, S, Cl) and 15
microelements (Zn, Fe, Cu, Se, Mn, Cr, Br, Co, Ag, V, Rb, Mo,
Sr, Ti) were investigated in hair (Table 1).

As it can be seen from table 2, among the examined chil-
dren the average composition of Ca, Zn and Fe in the hair
was the lower limit of the norm according to spectral analy-
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sis but the content of these elements was even lower among
those children who suffered from a severe caries. Therefore,
we think that this has resulted in the demineralization of the
dental hard tissues (Fig.).

The comparative analysis of the quality of dental experience
and composition of chemical elements in dental hard tissues
showed a statistically significant difference depending on the
caries status (Table 2).

400 374,03

350

315,32

135 87

122,21

20,32 18,14

Ca

B mild caries

n Fe

SEVETE Caries

Fig. Composition of Ca, Zn and Fe in hair according to the status of caries

Table 2. The composition of macro and microelements in dental hard tissues according to the caries status (p<0.05)

Caries status Microelements Mean Std.Deviation
Rb 0.5150 0.33847
Ca 278901.2800 54351.25500
Zn 131.0887 21.75224

Mild caries Ni 1.0887 1.28259
Mn 8.8412 4.97925
Fe 60.7088 39.58241
Sr 81.9750 26.02221
Rb 0.5040 0.25277
Ca 243737.9094 28075.56138
Zn 105.22 100.12950

Severe caries Ni 0.8387 0.53436
Mn 7.9937 4.54674
Fe 53.4182 4335722
Sr 86.0791 2791277

Currently, the insufficient amount of essential macro and mi-
croelements and their imbalanced use is a constant negative fac-
tor influencing the health, development, organs and systemogen-
esis of all age groups in many countries of the world [14]. First
and foremost, it affects health, physical and mental development
of the growing generation [16,18]. The mentioned factor has
also been identified in our studies and certain health problems
were found in children with important macro and microelement
deficiency, namely, calcium, since calcium is the main compo-
nent of the bones and dental hard tissues [19]. Although calcium
is presented in other tissues and cells in small quantities, unlike
calcified tissues, it plays an important role in vital processes -
it is involved in blood coagulation, transmission of nerve im-
pulses, muscle functioning, and also stimulates the production
of hormones in the body.

According to our data, it was found out that in children with
calcium deficiency (in hair and dental hard tissues), bone miner-
alization disorder (52%) and weakening of the immunity (72%)
which led to frequent morbidity.
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It should be emphasized that iron is an important element in
the human body. It plays a major role in many metabolic pro-
cesses, especially, in redox reactions, immune processes and
DNA synthesis. Iron also participates in the development of
the central neurological system, autoimmune system, endocrine
system and cardiovascular system [6]. It is a main component
of hemoglobin and myoglobin. Accordingly, iron deficiency is
the most widespread nutritional and health problem all over
the world and infants and young children are in the highest risk
group, because of their rapid growth. Iron deficiency negatively
affects the physical and mental development of the child and the
immune system, increases the risk of behavioral disturbances,
leads to dysfunction of the salivary glands and reduces buffering
activity and causes anemia [10].

Our studies found that in the case of iron deficiency, 35% of
children had anemia, 16 % iron deficiency anemia, 29% had diz-
ziness, poor physical growth, weak immune system and in fewer
cases in young children there was psychomotor developmental
delay, stubbornness, and nail brittleness.
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It should be pointed out that Iron has a cariostatic effect[5].
This can be proved by several studies, among them a survey
done by Koppal et al suggest that iron deficiency and ECC
are definitely interconnected [11]. The study conducted by
Abdallah et al., showed that children with lower hemoglobin
levels had significantly high dmft index [3]. Our study also
supported these findings. In our survey, there was a negative
correlation between dmft/DMFT index and iron concentra-
tion in dental hard tissues (Spearman’s rho -0.623; p<0.001),
which denotes that children with iron deficiency had signifi-
cantly high dmft/DMFT index.

Zinc is an essential trace element for the functioning of the
human body [17]. It plays an important role in the development
of the immune system, formation of mineral tissues [15] (bone,
dental hard tissue), participating in RNA, DNA and proteins
synthesis, and it is also involved in the activation of the enzyme
system and metabolic processes.

Our study revealed that the examined children, who had a
minimal or deficient composition of zinc in the studied sub-
strates, were characterized by frequent catarrh of the upper re-
spiratory tract, some with viral diseases, growth retardation or
lack of appetite and the rest of them had brittle nails. This was
caused by the weak immune system.

It is known that zinc is an important in the maintenance
of oral health [8]. There are several studies on the benefits
of zinc. A study of Mohammed NR et al., proved that zinc
reduces enamel demineralization [13]. In the study conducted
by Atasoy revealed the relationship between Zinc deficien-
cy and children’s oral health [4]. Whereas the of results our
study showed a negative correlation between caries experi-
ence and zinc concentration in dental hard tissue (Spearman’s
rho -0.407; p=0.031), which means that in cases of minimal
or deficiency of zinc, children had high dmft/DMFT index.

Conclusion. The research of the essential macro and micro-
elements in the hair and dental hard tissues showed a high coef-
ficient of correlation between the mineralization of dental hard
tissues as well as the general health of the growing body.
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SUMMARY

ELEMENTAL CONTENT - GENERAL AND ORAL
HEALTH OF CHILDREN

Beridze M., Shishniashvili T., Futuridze S., Kalandadze M.,
Margvelashvili V.

Thilisi State Medical University,; Ivane Javakhishvili Thilisi
State University, Georgia

Aim of study - to determine the composition of the essential
macro and microelements in the hair and dental hard tissues and
to study the influence of their imbalance on the general and den-
tal health of the child.
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To assess the state of dental hard tissues, 375 children aged
3 to 12 years were randomly examined in Batumi. Monitoring
of the examined children was carried out using standard indices
provided by the World Health Organization. To determine the
composition of the chemical elements in hair and dental hard tis-
sues, according to the caries status 48 children were chosen from
the examined 375 children. We used X-ray fluorescent spectros-
copy method to study the qualitative and quantitative content of
the chemical elements in the hair and dental hard tissues. The
comparative analysis of the dental experience (dmft/DMFT)
and the composition of chemical elements in dental hard tissues
showed a statistically significant difference depending on car-
ies status. The effect of some essential elements on the general
health of the child has also been identified.

The study into the composition of the essential macro and mi-
croelements in the hair and dental hard tissues revealed a high
coefficient of correlation both with the mineralization of dental
hard tissues and with the general health of the growing body.

Keywords: essential microelements, dental hard tissue, hair,
children, caries.

PE3IOME

SJIEMEHTHBI COCTAB - OBIIEE H CTOMATO.IO-
T'MYECKOE 3IOPOBBE JETE

Bepunze ML.A., Ilnmnuammau T.3., Ilyrypunsze C. /.,
Kanannanze M.H., Mapreenamsuiau B.B.

Tounucckutl 20Cy0apcmeeHHblll MEOUYUHCKULL YHUBEPCUMEN;
Tounucckuii 2ocyoapcmeennviii ynugepcumem um. M. Jocasa-
xuweunu, I pysus

Lenbio mccnenoBaHus sIBUIOCH OIPEIEICHHE CONCPKAHUS
ICCEHLHUATIBHBIX MAaKPO— U MHUKPOAJIEMEHTOB B CTEpP)KHE BOJIOC
¥ TBEPABIX TKAHSX 3y0OB M BO3MOXKHOE BIIMSHHE UX JHcOananca
Ha 0011Iee U CTOMATOJIOTHYECKOE 3J0POBbE JETEH.

Ha mepBom srare ¢ 1enblo OLEHKH COCTOSHHUS TBEPAbIX TKa-
Hell 3y0a nccienoBanbl 375 neTeld ¥ MOAPOCTKOB B BO3PACTE OT
3 no 12 nert, npoxusatromux B I. barymu. Hccnenosanue mnpo-
BOJIMJIOCH C HCIIOJb30BaHHEM CTAHJAPTHBIX [OKa3arelie, mpe-
nocrasieHHbIX BO3 (pacnpocTpaHeHHOCTh M MHTEHCHBHOCTh
kapueca). Ha Bropom srarne Juist onpeaesieHus: CoAaep Kanus Xu-
MHUYECKUX DJIEMCHTOB B CTEPIKHE BOJIOC U TBEPABIX TKAHAX 3y6OB
obcnenoBano 47 nerei. Vicronb3oBana peHTreHO(IIyopeCeHT-
Has CIICKTPOCKOIIHA 1J11 KaUE€CTBEHHOT'O U KOJIMYECTBECHHOI'O UC-
CJIC/IOBAHUSI COZICPIKAHMSI XUMUUECKUX DJIEMEHTOB.

CpaBHUTEIBbHBIA aHAIU3 CTEHNECHU BBIPAXKEHHOCTH KapHueca
U COCTaBa XMMUYECKHUX DJJIEMCHTOB B TBEPABIX TKaHAX 3y60B
H0Ka3ajJ CTaTHCTHYECKH 3HAYMMYIO Pa3HHIy B KOMIICHCAIL[MH
Kapueca. BrIsBiIeHO BiausHHE HEKOTOPBIX 5CCCHIHUAJIbHBIX 2JIC-
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MEHTOB Ha 00lee COCTOsIHUE 370pOBbs Aerel. McciienoBanue
COJICPKAHUSI ICCCHIUATbHBIX MakKpO- U MHKPOIJIEMEHTOB
B CTEPIXKHIX BOJIOC M TBEPABIX TKaHIX 3y0OB MMOKAa3ano BbI-
COKHI KO3(D(QUIMEHT KOPPESAIUN KaK ¢ MHHEpaau3aIucii
TBEPbIX TKaHCH 3y0a, TaK U ¢ OOIIUM COCTOSHUEM 3I0POBBS
PacTyLIero OpraHu3mMa.

Agboydy

90 9996@ M0 Ygdoygbarmds — dogdgms bmgswo ©s
3000l @AYl xobdOmgmmmds

d.3900dg, ©.909b0sTgogro, L.gymy@ody, 8.3omsbosdyg,
3-905M 390 sdgoaro

ndogobols Lobgad{ogm Lodgwoiobm 9bogg@lodgdo;
03 Xogobodgomol bob. mdogobol Lobgandfogem bo-
390L0R B0, boJommgganm

3320930L Jobobl FodImswagbos glgbzoygd ds3@m-
©s 30309 gdgbBoms F9d(339emdol aoblsbwg®s mdols
®gObs s 3ooaols dogo® Jlmgomgddo s domo @ob-
do@oblol dgbsdanm  gogagbols Jgb{ogms dogdggools
bmao ©s LHMIsGMEmy0® X obdMmgmmdsby.

300390 gHo3bg gdognol Jogo®  Jlmgogms Jwgm-
domgmdol gbogsligdemow asdmygmggemo ogm J. do-
0gddo dgbmg@gdo 375 dogd30 o Imbodwo 3-wsb 12
Feool sbogdo. go8mygenggmms omgomog®gds ho@s-
©> Jbmgmon  xobpsigol m@asbobszool dog® dm-
Jmegogmo bEsbps®@gmo 0boglgdol gsdmygbgdom
(gdogmol  go@moglol  gogdEgmgds ©s 06dgbLogmds).
dgmmg gBHo3bg mIsls s gdognol dogo®  Jbmgoangd-
o Jodogd g0 gdgbdos  Vgdggeemdol  wobiswygbow
3odmggmggmos 47 353930, dmdganoi dg@bgyemo ogm
3odmggmggeo 375 dogdg0©sb.  Jodoygd  gengdgb@os
V993392000l mgolbmd@ogo ©s MomEgbmd®ogo 3geg-
gobmgol gsdmygbgdyao ogm @9b@agbmamgmagliigb-
Oao L39dBHOmbgm3os.

goomol  gomoglols  0bBgblogmdol  ba@olbls o
googrols  dogom  Jlmgoggddo  Jodoygd  gengdgb@os
Ygdog9bemdol Ygos®gdbomds sbogrobds podmsegano-
6o LASGOLA0gYMo  Lo®@{dybm  aoblbgoggos gotog-
Lol 3md3gbloool  dobgogom. obggg wowagbogos
303399 gbgbsoa® gmadgbhos yogagbs  dogdgol
Do xobINmgmmmdsby.

0dols mgdls s gdogol dogom JlmgoangdTo gligh-
39O dogdmm- s JoghmgangdgbBms  Ygdggemdols
Ygb{ogaod godmsogmobs dowomo jm@gansiools gmgao-
(30960 gdoaols dogo® Jlmgogms dobg@omobsiosl-
056 s FMboAEo MmAYS60bIol bmasw K obdBmgarm-
Oolimob.

86



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

PECULIARITIES OF DIAGNOSING ALLERGY TO COW’S MILK PROTEIN
IN CHILDREN UNDER ONE YEAR OF AGE

3Matsyura O., *Besh L., 'Borysiuk O., 2Lukyanenko N., 2Malska A.

Danylo Halytsky Lviv National Medical University, 'Department of Pediatrics Ne2; *Department of Propaedeutic Pediatrics
and Medical Genetics, *Communal Nonprofit Enterprise “City Children’s Clinical Hospital of Lviv”, Ukraine

Allergic diseases are an urgent issue nowadays. An analysis
of statistical data enables to conclude an “epidemic” of allergy,
which is associated with many factors, in particular, inadequate
nutrition and harmful ecological situation. Epigenetic and ge-
netic factors related to allergy are being actively studied [3,6].

The most common food allergen in young children is cow’s
milk. According to the WHO data, from 5 to 15% of parents
mention side effect of cow’s milk proteins in infants [9,12],
though real incidence of cow’s milk protein allergy has a consid-
erably narrower amplitude — from 2 to 7.5% [4]. An important
stage is to determine causes of the disease precisely and early,
to establish a proper diagnosis, since it will reduce the need in
long-lasting tiresome diets and conduction of unnecessary labo-
ratory investigations [2,7]. The main priority of allergy treat-
ment in young children is early diagnosis and recommendations
on prevention of atopic marsh. In such a complicated situation,
it is important to provide accurate recommendations to patients
on diet, living conditions and lifestyle [2].

Oral provocation tests (OPT), which can be performed only
in medical establishments, are a golden standard of food aller-
gy diagnostics. OPT is a complex of diagnostic tests, the aim
of which is to achieve safe extension of diet or to substantiate
avoidance of a certain allergen [9]. It should be remembered that
only doctors-allergists can perform OPT in medical establish-
ments equipped with intensive care unit after written consent
by patients [10]. The main value of OPT is that in each case, the
examination enables to get an answer to a question on a tested
product in a child’s diet — elimination, tolerance or induction
of oral tolerance [1,5]. It is impossible to organize wide use of
OPT at the level of primary care medicine. However, parents of
infants suspected with allergy to cow’s milk proteins, consult
family doctors and pediatricians for compilation of diagnostic
algorithms and treatment plan.

The aim of our research was to create the algorithm of diag-
nosing cow’s milk protein allergy in children younger than one
year of age, which will optimize obtaining reliable data on a pa-
tient’s condition and reduce load of laboratory investigations on
young children by using elimination and provocation food test.

Material and methods. To complete the set goal, record of
allergological anamnesis, examination, assessment of physi-
cal condition and determination of specific IgE to cow’s milk
proteins were conducted to diagnose cow’s milk protein allergy.
Then, based on the obtained results, elimination and provoca-
tion food test was performed in two phases — elimination phase
and provocation phase. Elimination phase in vitro is needed to
choose the level of medical establishment for conduction of oral
provocation tests: in case a specific IgE index is over 0.7 kU/L,
testing is performed in an intensive care unit, if IgE is less than
0.7 kU/L — in a specialized inpatient department.

Elimination and provocation test has a significant practical
value in the process of diagnosing cow’s milk protein allergy,
which implies elimination of certain food from the diet and then
its diagnostic addition according to a scheme [10]. This test is
an important instrument in the work of a pediatrician, a family
doctor, an allergist, as well as a gastroenterologist and informa-
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tive for diagnostics of IgE-dependent and IgE-independent form
of allergy [9].

Elimination Phase (Diagnostic Elimination of Food From The
Diet) should last 2-4 weeks. In children with clinical symptoms
of rapid reactions (usually skin and respiratory symptoms), two
weeks of elimination are enough, and with delayed reactions
(usually gastrointestinal symptoms) — four weeks [5].

Provocation Phase (Recurrent Addition of The Food) is con-
ducted for a healthy and properly prepared child after diagnos-
tic elimination diet. Simultaneously, record of nutrition diary is
kept (analysis of consumed food with the development of clini-
cal symptoms — skin, gastrointestinal and respiratory symptoms)
[9]. Provocation tests are contraindicated if the child has a se-
vere course of the disease, anaphylaxis in anamnesis, and severe
concomitant diseases. In such cases, elimination of the respon-
sible food continues.

Provocation phase consists of two stages: diagnostic stage and
extension of a diet.

To complete the set goal, PROVOCATION PHASE in breast-
feeding is conducted only for a mother. Thus, a nursing mother
consumes 50 ml of milk and is being monitored for 72 hours; if
the symptoms are absent, 100 ml of milk is introduced on the
4™ day, 150 ml — on the 6™ day, 200 ml — on the 8" day, and 250
ml — on the 10" day. In a mixed feeding of an infant, provoca-
tion is performed for a mother according to the aforementioned
scheme, and in the absence of symptoms — for a child; in case
of artificial nutrition, provocation phase is performed only for
a child.

During diagnostic stage of provocation for a child, modi-
fication of only one feeding is conducted (single age-related
portion of a formula contains milk formula 25% and formula
with extensively hydrolyzed protein 75%) and monitoring is
conducted during three days. If side effects are absent, phase
of diet extension is performed, in which the amount of milk
formula is gradually increased every two days: milk formula
50% and formula with extensively hydrolyzed protein 50%;
milk formula 75% and formula with extensively hydrolyzed
protein 25%; one complete portion of milk formula; two
complete portions of milk formula, three complete portions
of milk formula, four complete portions of milk formula etc.
(Table).

The suggested diagnostic measures and their sequence enable
to establish a proper diagnosis, requiring much less time for pa-
tients, who present with the diagnosis “Food hypersensitivity.

Allergy to cow’s milk proteins?”

Results and discussion. Practical use of our elaborated meth-
ods of diagnosing cow’s milk protein allergy in children younger
than one year of age has been shown taking clinical cases as an
example.

Clinical case Nel. A five-month boy on mixed feeding (breast-
feeding and formula containing goat’s milk).

Complaints of rash throughout the body during two weeks
and constipations. Maculopapular rash fused somewhere. Posi-
tive allergological anamnesis — the mother suffers of pollinosis,

and there is a history of food allergy in childhood.
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Table. Algorithm of conducting elimination and provocation test

Day Scheme of formula introduction
Basic feeding — formula with extensively hydrolyzed protein
Modification of one feeding — formula with extensively hydrolyzed protein
day 1 . a
One age-related portion of formula =
tested formula 25% + formula with extensively hydrolyzed protein 75%
dav 4 Single age-related portion of formula =
Y tested formula 50% + formula with extensively hydrolyzed protein 50%
dav 6 One age-related portion of formula =
Y tested formula 75% + formula with extensively hydrolyzed protein 25%
day 8 One complete age-related portion of tested formula
day 10 Two complete age-related portions of tested formula
day 12 Three complete age-related portions of tested formula
day 14 Four complete age-related portions of tested formula

Elimination and provocation test was used for diagnostic
aim. The nursing mother was administered elimination of milk
products and veal, and the child — formula with complete hydro-
lysis of protein. Thus, the child was breastfed as required and
received formula with complete hydrolysis of protein 180 ml
four times a day.

During elimination phase, a positive dynamics was observed
starting from the second week. Diagnostic phase of provocation
was applied in four weeks after elimination — the mother added yo-
gurt to her diet and the child’s condition deteriorated and itching ap-
peared (positive test, provocation was not performed for the child).

Thus, cow’s milk protein allergy was confirmed. The child
was prolonged feeding with formula containing complete hydro-
lysis of protein for 6-month period with further assessment of
clinical symptoms and conduction of diagnostic tests. Dynamic
monitoring was recommended every month for assessment of a
general condition.

At the age of 11 months, the patient was on artificial nutrition.
At the time of examination, complaints were absent, rashes on
the skin and constipation did not occur in the last five months.
Elimination and provocation test was performed repeatedly.
Rashes on the body and itching appeared after consumption
of 70 ml of sour milk formula. The child received anti-allergic
drugs and the symptoms regressed within three hours. The test
confirmed that the child tolerated cow’s milk protein partially.

Parents were suggested two possible strategies of treatment
— elimination (to continue avoiding milk in the diet) or induc-
tion of oral tolerance (regular introduction of milk from smaller
doses to larger ones during a long period). The parents chose
elimination option, thus, specific laboratory tests were not con-
ducted and the child continued consuming formulas with com-
plete hydrolysis of protein and extension of diet with milk-free
products. A visit to a clinic was administered to control general
condition in one month.

Clinical case Ne2. A 6-month girl being on artificial nutrition,
received soy formula.

Complaints of rash during four months. Maculopapular rashes
on the face, neck and back, single elements of excoriation and
oozing were present. Allergy anamnesis was not burdened.

Elimination and provocation test was used with diagnostic
aim. The child was administered formula with complete hy-
drolysis of protein for four weeks, besides, consumption of
vegetables, fruit and milk-free cereals was recommended as
additional food.
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During elimination phase, positive dynamics was observed
starting from the third week. In four weeks after elimination it
was recommended to continue elimination diet, which implied
formula with extensively hydrolyzed protein for the following
six months, extension of additional products, except for milk
products and their derivatives, as well as veal (due to possible
cross-reactions with milk), with further assessment of clinical
symptoms and conduction of diagnostic tests in dynamics.

At the age of one year, the girl’s general condition was almost
satisfactory. Rashes did not appear, and only slight skin dryness
remained. Elimination and provocation test was repeated with
hypoallergenic formula, which the patient tolerated well. The
child was administered this formula twice a day, extension of
diet with milk-free products and examination in two months for
dynamic monitoring and solution on further therapeutic tactics.

Clinical case Ne3. A 9-month boy was on artificial feeding
and received sour milk mixture. Complaints of mucous dis-
charge from the nose and difficult breathing, probably after con-
sumption of milk products.

The result of determining specific IgE to milk — 0.47 KUA/L.

The child was conducted oral provocation test with milk for-
mula. In clinic, the child consumed 164 ml of milk formula (100
ml of formula — 1.3 g of protein) and totally received 2.132 g of
protein. In the process of testing, signs of rhinitis and wheezing
appeared.

The mother was called in 24 hours after conducted test-
ing. The child was restful at night, no pathological reactions
developed.

A treatment method was chosen for the child, which induced
oral tolerance with sour milk formula based on the scheme. It is
recommended to consume 50 ml every day and if the symptoms
are absent, to increase amount of formula by 10 ml every 10
days, providing a monthly examination by a doctor for assess-
ment of a general condition and individual correction of the dose
of milk formula.

In the following five months, the child completely tolerated
milk products and started to receive liberal diet.

A complex laboratory examination of patients is necessary to
establish a proper diagnosis and follow an adequate therapeutic
tactics; however, it does not always concern children younger
than one year of age. Laboratory methods of examination for
allergic reactions do not have high informative value in this
age group. A considerable deterioration of diagnostic value of
specific laboratory tests can be explained by immature immune
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system and decreased ability of the body to produce specific an-
tibodies [8].

Known methods of performing diagnostic program in patients
with cow’s milk protein allergy imply record of allergological
anamnesis, elimination diet, determination of specific IgE and
conduction of oral provocation test [9,11]. However, this algo-
rithm is not adapted for children younger than one year of age,
since informative value of detecting specific IgE in young chil-
dren is insignificant. Infants cannot actively produce antibodies
at such level that it could be the only ground for forming recom-
mendations in diet and housing, and conduction of oral provoca-
tion trial is the priority of allergists’ work in specialized inpatient
departments and is not always available for patients.

Conclusions. 1. A complex diagnostic approach, in particular
study of anamnesis, record of nutrition diary, elimination diet,
enables to optimize diagnostics of food allergy, and diagnostic
introduction of food — to assess tolerance clinically at the stage
of diet extension.

2. Elaborated method of diagnosing allergy to cow’s milk
proteins in children younger than one year of age can be recom-
mended for comprehensive use in clinical practice.
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SUMMARY

PECULIARITIES OF DIAGNOSING ALLERGY TO
COW’S MILK PROTEIN IN CHILDREN UNDER ONE
YEAR OF AGE

L3Matsyura O., *Besh L., 'Borysiuk O., 2Lukyanenko N.,
Malska A.

Danylo Halytsky Lviv National Medical University; 'Depart-
ment of Pediatrics Ne2; *Department of Propaedeutic Pediatrics
and Medical Genetics, *Communal Nonprofit Enterprise “City
Children s Clinical Hospital of Lviv”, Ukraine

Cow’s milk protein allergy is an urgent problem in young chil-
dren. Early diagnostics and formation of therapeutic tactics are
the basic priorities in allergy treatment among young children.
Oral provocation tests, which can be performed only in medical
establishments, are a golden standard for diagnosing food al-
lergy. Active search continues for optimal scheme of diagnosing
cow’s milk protein allergy in children in the first year of life.

The aim of our research was to create the algorithm of diag-
nosing cow’s milk protein allergy in children younger than one
year of age, which will optimize obtaining reliable data on a pa-
tient’s condition and decrease a load of laboratory examinations
on young children using elimination and provocation food test.

To complete the set goal, a record of allergological anamnesis,
examination, assessment of physical condition and determination
of specific IgE to cow’s milk proteins were conducted to diagnose
cow’s milk protein allergy. Then, based on the obtained results,
elimination and provocation food test was performed in two phases
— elimination phase and provocation phase. Diagnostic in vitro is
needed to choose the level of medical establishment for conduction
of oral provocation tests: in case a specific IgE index is over 0.7
kU/L, testing is performed in an intensive care unit, if IgE is less
than 0.7 kU/L — in a specialized inpatient department. Three clini-
cal cases involving different methods have been presented for
diagnosing cow’s milk protein allergy — elimination and provo-
cation test, oral provocation test and administration of individual
diet based on the obtained results.

A complex diagnostic approach, in particular, study of anam-
nesis, record of nutrition diary, elimination diet, enables to op-
timize diagnostics of food allergy, and diagnostic addition of a
product — to assess tolerance clinically during extension of diet.
An elaborated method of diagnosing cow’s milk protein allergy
in children younger than one year of age can be recommended
for wide use in a clinical practice.

Keywords: cow’s milk protein allergy, elimination and prov-
ocation food test, oral provocation test.

PE3IOME

OCOBEHHOCTH JMATHOCTHKHM AJUIEPTUH K
BEJIKAM KOPOBBEI'O MOJIOKA Y JETE# JIO T'OJIA

2Mamopa O.U., *Beu JI.B., 'Bopuciok E.II.,
2lykbsanenko H.C., 2Masbebka A.A.

JIb806CKUL HAYUOHATLHBIIL MEOUYUHCKULL YHUGepcumem um. /la-
nuna Fanuyroeo, 'kaghedpa neouampuu Ne2; *ragpedpa nponedes-
muxu neduampuu u meduyunckou 2enemuxu, *KHIT “I'opoockast
demckas KIuHu4eckas 60nvHuya 2opooa Jlveosa”, Ykpauna

Anneprusi K OelKaM KOPOBBETO MOJIOKA SIBISICTCSI aKTyallb-
HOU Tpo0IeMoii y neteit mepBoro rojia xu3Hu. CBOCBpEMEHHAs
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JIMarHOCTHKA M (POPMHUPOBAHHE TEPANICBTUUECKON TAKTHUKH SIB-
JIAOTCSA OCHOBHBIM IPUOPUTETOM B JICHEHHUU AJUICPTUU Yy OC-
TeW paHHEero Bo3pacra. "30JI0TBIM CTaHAAPTOM' JIMATHOCTHKHU
HHLLleBOﬁ AJUIEPIrUh CHUTAKOTCA OpaJIbHbLIC ITPOBOKALIMOHHBLIC
poObl, KOTOPbIE IPOBOIATCS TOJIBKO B YCIOBUSIX MEAULIMHCKUX
yupexzaenui. ITo ceit nenp nponomkaeTes aKTUBHbIHN OUCK OI1-
TUMAJIbHOM CXeMbI IMATHOCTHKH aJIJICPTUH K OelTKaM KOPOBHETO
MOJIOKA y JIeTell IepBOro rojia >Ku3HH.

Ienpio ucciaenoBanus sSBUIACH pa3paboTka Haubojee Orl-
TUMaJIbHOI'O aJIrOpUTMa JUArHOCTUKHU aJUIEPIruu K 66,]'[](3.M KO-
POBBEro MOJIOKa y AeTel B Bo3zpacTe 10 12 MecsueB, KOTOPBIH
ITO3BOJIMT l'lOJ'ly‘[I/ITl: JOCTOBECPHBIC NaHHBIE O COCTOAHUU TTallU-
€HTa ¥ YMEHBIINT HEOOXOAUMOCTh TIPOBEICHUS J1a00paTOPHBIX
HCCHGHOB&HHﬁ l'lyTeM IPUMEHCHUS 3JIMMUHAIIMOHHO-ITPOBOKA-
LIMOHHOI'O IHUILIEBOIO TECTA.

Jlnst TMarHOCTHKM ajlieprud K OelKaM KOPOBBETO MOJIOKa
HPOBEJIeH cOOp aJIeproJIorniecKoro aHaMHe3a, KIMHUYECKU
OCMOTp, OLIEHKA (PU3UUYECKOTO Pa3BUTHSI, ONPECICHHE CIICLH-
¢buueckux nmmyHornoOynuHoB (IgE) k kopoBbeMy MOJIOKY 1
IocJie l'lOJ'ly'-leHl/Iﬂ PE3YJIbLTATOB BbIINOJIHEH JSJIMMUHAIIMOHHO-
MPOBOKAIIMOHHBIN MUIIEBOW TECT, KOTOPBIA IPOBEIEH B JIBE

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

(daspl — saMMUHANKSA W TpoBoKanus. McciemnoBanue in vitro
TpeOyeTcst TOJIBKO IPH BHIOOPE YPOBHS MEIHUILIMHCKOTO yUPEIK-
JACHUS I IPOBEACHHUS OPpAJIbHBIX ITPOBOKALIMOHHBIX l'lp06: Inpu
nokasareie crnerudpuueckoro IgE Gomnee 0,7 kU/L Tectuposa-
HHUEC IPOBOJAT B OTACIICHUU I/IHTCHCI/IBHOi/'I TEparuu, Npu ypoBHe
crierduueckoro IgE menbie 0,7 kU/L — B ciennanu3npoBaH-
HOM CTaIlMOHapE.

B CTaTbC NPEACTABIICHBI TPU KIIMHUYCCKHUX CJ'[y'-laﬂ IPUMEHEHUA
Pa3IMIHBIX METOIOB JUArHOCTUKH aJUICPIrun K GGHKaM KOPOBBLETO
MOJIOKA — 3IMMUHALIMOHHO-TIPOBOKALIMOHHBII TECT, OpaJibHas Ipo-
BOKaIlMOHHAs np06a U Ha3HA4YCHUC PIH}IPIBM):[yaJ'[bHOl’O panuoHa
IINTaHW HA OCHOBE l'lOJ'ly‘[eHH]:IX pe3yanaTOB.

KommiekcHbIH THarHoCTHYECKUH TOIXO0M, B YACTHOCTH U3Y-
YEeHHUE aHAMHE3a, BEJICHUE MUILEBOTO JTHEBHUKA, JIMMUHAILIMOH-
Hasg JUueTa MO3BOJIAIOT OIITUMHU3UPOBATE AUATrHOCTUKY HHLHGBOﬁ
QJUIEPTHH, a TUAarHOCTHYECKOEe BBEICHUE MPOIYKTa MO3BOJISIET
KJIMHUYECKU OLCHUTH TOJIEPAHTHOCTh K MOJIOKY Ha dTarie pac-
HIMPEHUs paloHa. ABTOPBHI PEKOMEHIYIOT K LIMPOKOMY IIpHU-
MCHEHHUIO B KIMHUYCCKOW IMPAKTHKE pa3paboTaHHBIN Crocod
JIMarHOCTHKH aJUIepTUH K OekaM KOPOBBEro MOJIOKA y JieTeil B
BO3pacre 10 12 mecsues.
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HEBPOJIOTUYECKWUE HAPYIIEHUA VY JIETEN PA3JIMYHOI'O BO3PACTA,
IMPOXKXUBAIOIINX B 9KOJOTMYECKHU HEBJIATOIIOJIYYHbBIX PETUOHAX I'PY3UHN

Youus A.T., lenanze H.M., l'oroepamsuin K.51., Xayanypuasze H.C., baxraaze C.3., Kanananze H.b.

Tounucckuii 2ocyoapcmeennviil MeOUYUHCKUL yHugepcumem, oenapmamenm 0emckoul Hesponocuu,; Jlabopamopusa «Mpuesenuy,
Lenmp ncuxuueckozo 300po8ws u npesenyuu napkomanuu, Tounucu, Ipysus

IonsTHe «3KOMOrMYECKasl MATOJOTHs» PACHIMPUIO MEAU-
KO-OMOJIOrHUYecKoe TpeACcTaBiIeHne 0 (akropax OKpyKarowuiei
cpenbl, BIMSIOIUX Ha 3a007€BaEMOCTb JETeH U MOJAPOCTKOB
[2,7,26]. D10 mnoOHsATHE, y4YUTHIBas OCOOSHHOCTH OOMEHHBIX
MIPOLIECCOB, HAMYHE KPUTHUECKUX IMEPUOAOB POCTA U Pa3BU-
THs OpraHu3Ma peOeHKa, JOMOIHUIO OLEHKY PHUCKA 310POBbS
JIETCKOTO HACENIEHUS], CBA3aHHOTO C TOKCHYECKHM BO3JEHCTBU-
€M BHEIIHUX (haKTOPOB, B MEPBYIO ouepeb — MeTauios [6,17].
B cBs3u ¢ aTUM, B JI€TCKON HEBPOJOTUMH COBEPLUIEHCTBYHOTCS
HOBBI€ ACIMEKThl JMATHOCTUKHU U JIEYEHHs JIETeH U MOIPOCTKOB,
MPOKMBAIOIINX B pallOHAX SKOJOTMYECKOro HeOIaronoiyqus.
VYpoBeHb M arpeccCUBHOCTH, IONABIIMX B JETCKUN OpraHU3M
METaJI0B, MOXKET HE IPEeBBIIATh IMPEAENbHO JOMYCTHMbIE
xonuentpauun (I1J1K), omHako, mpyu MX COBMECTHOM BO3.EH-
CTBUM M PA3IUYHOW KOMOMHALMM TOKCHYHOCTb PE3KO BO3pac-
Taet [13,25]. Y mereil 1 MOAPOCTKOB YyBCTBUTEIBHOCTh K IO-
BPEXK/IAIOIIEMY BO3ICHCTBUIO BHEUIHUX (DAKTOPOB OCOOCHHO
Benuka. Jlaxke MpHu MHUKPOAIKOTOTHUECKHUX aHTPOIOTEHHBIX 3a-
IPSIBHEHUSX PEIIAOIIYI0 POJb UIPAaeT JIHTEIbHOCTh SKCIO3H-
iy [6]. XpoHHYecKas 3KCHO3UIMS METAJUIaMU B PAJE Cilyyaen
IPOBOLUPYET MatoMop($ho3 HEPBHO-(PYHKIMOHAIBHBIX CIBUIOB,
YTO MPUBOAUT K IIOTEpe HO30JI0THYecKoi crieruduunoctu [23].
Ipunstoe B nuarnoctudeckux pyopukax MKB-10 coderanue
KJIMHUYECKOH CUMIITOMAaTUKH pe3Ko MeHstercs. Takum o0pazom,
JUIsL CTAOMJIM3ALMM TATOJIOTUYECKUX IIPOLECCOB, CHMKCHUS
YUCIIa PELUUBOB, CE30HHOCTH O0OCTPEHHS, YIyUIICHUS PO-
THO32 U MPeLyNPEKASHNS HHBAIUIHOCTH, I€TCKOMY HEBPOJIOTY
MIPUXOAUTCS YUUTHIBATh OOJIBIION KPYT' COCTOSHHUIL, CXOXKHX T10
BHELTHUM KJIMHUYECKHM IIPOSBICHUSAM, OJHAKO CYIIECTBEHHO
OTIIMYAIOMINXCS APYT OT ApyTa.

B cBs3u ¢ 3THM, 0cOOYI0 CIOKHOCTH IpUoOpeTaer aua-
FHOCTHKA HEBPOJOTHYECKHX HApYIISHUH y Jereil, B OHOJIOTH-
YECKHX JKHUIKOCTAX KOTOPBIX OOHapyxkeHbl MeTayuisl [15,18].
OTO CBA3aHO C TEM, UTO B IPOLECCE BCACBHIBAHUA OIM3KUE IO
XMMHYECKUM CBOMCTBAM METAJUIbl MPOSBIISIOT KOHKYPEHIUIO,
KOTOpasi IPUBOJUT HE TOJBKO K AC(UIMTY OFHOTO U3 HHUX, HO
1 (MPEAMOIMKUTENIBHO) K M3MEHEHUIO TOKCHYECKOH 2 dheKxTnB-
Hoctu. K anemenTam, OMU3KHM 10 XUMHUYECKUM CBOMCTBaM, OT-
HOCATCS 3CEHIUATbHBIE MUKPOIJIEMEHTBI: IMHK, ME/Ib, & TAKKe
KCEHOOMOTHKH: CBUHEL[ U pTyTh [19].

Tspxenble MeTauibl 0COOCHHO OmacHsl uis reHoouaa I'py-
3un [3,10]. AHTPOIOreHHOE JKOJIOrHYecKoe HebIaromnoaydne
HMeeT MecTo Kak B I TOuiucu, Tak U B OTJAETbHBIX PErHOHAX
pecnyOnuku. Y gertell Miaamnx BO3PACTHBIX TPYMI YPOBEHb
CBHUHIA B KPOBH (>5,0 MKI//-11) (OTHOILICHUE K KOJIMYECTBY HC-
cnenosanuii) nocruraer 30% B r. Tounucu, 61% B psne peru-
onos Mmepetun, 71%- B Merpenun, 73%- B I'ypun, 71% - B
Bepxneii Canetun, 85%- B Amxapun. YpoBeHb CBUHIIA B KPO-
BH (>10,0 MKr/z1-11) oOHapyskeH y 7% JeTeid, IpoXKUBAIOLINX B I.
Tounucu, 4%-8 Kaxeruu, 23%-8 Umeperun, 29%-8 Merpennu,
44%-8 I'ypun, 29% - B Bepxneii Canetun, 50%- Akapun
(ycnoBus oueHku npexxsue) [8,9,11].

B cBs3u ¢ MpUBEAEHHBIMH JAHHBIMHU, PETHOHBI, B KOTOPBIX
MPOKMBAIOT JETH C YPOBHEM CBHMHLA B KpoBU >5,0 MKI/mu1, B
MIPOLIECCE UCCIIEI0BAHNUS YCIOBHO Ha3BaHbl PETHOHAMH OTHOCH-
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TENbHO HU3KOTO YPOBHS aHTPOIIOTEHHOTO 3arps3HEHHs, a Peru-
OHBI, B KOTOPBIX MPOXKMBAIOT AETH C YPOBHEM CBHUHIA B KPOBU
>10,0 MKI//11, yCIOBHO Ha3BaHbl PETHOHAMH OTHOCHTEIILHO BbI-
COKOTO YPOBHS aHTPOIOTEHHOTO 3arpsi3HEHUs.

MHoroo6pasue aHTPOIIOTeHHBIX HHTHOUTOPOB U CIOKHOCTh
UX B3aUMOJEHUCTBUS MOCIYKUJIO PHIMHON MCCIIEN0BaHUS He-
BPOJIOTUUECKUX HApyLIEHUH B JKOJIOTMYECKH HeOnaromonyd-
HBIX Topoax u pernoHax I'pysun.

Lenbro nccnenoBaHus SIBUJIOCH y AETEH, NPOKUBAIOLIUX
B I. TOMIMCH M B KOJIOrMYECKHM HEOJIAronoiy4yHbIX pernoHax
I'py3un, panxupoBarh psiJi HEBPOJIOIMUYECKHUX HAPYLIEHUH C
ypoBHeM kcenobOnorukoB (Pb, Hg), comepikanne KOTOpHIX B
opranusMe pedeHKa HEIOIMYCTHMO, a TaKkKe «OMOTeHHBIX 311e-
MeHTOB » (Zn, Cu), onTUMaibHasT SKCIO3UIUS KOTOPBIX HE00-
XOAUMA JUISl €70 JKM3HEJEATEIbHOCTH U Pa3BUTHs, ONPEASIUTh
BO3MOXKHYIO TIPUYNHHO-CIIEJICTBEHHYIO CBSI3b MEXIY YPOBHEM
U CTPYKTYpOH HEBPOJOTMYECKMX HApYyLIEHUN U XapaKTepoM,
CTEMNEHBIO 3arPsI3HEHHOCTH BO3YILIHOTO NMPOCTPAHCTBA, MOUBBI
U BOJIbI SKOJIOTMYECKU HEeOIaronoiyyHbslX peruoHoB [pys3un, a
TaK)Ke OLEHUTb Y4aCTHE HYTPUTHBHBIX (aKTOPOB KaKIOTO pe-
TMOHA B HEBPOJIOTMYECKUX HAPYLIEHHUAX MO HAMPABIEHHIO « OT
(akTopa K 310pOBbIO PEOCHKaY.

Marepuai u metoabl. 3a niepuoa ¢ 2019 mo 2021 rr. Ha 6ase
[lennarpuyeckoir Akanemuyeckoil kauHukd um. [ JKBanus
Tounucckoro l'ocymapcTBeHHOro MeAHUIIMHCKOTO YHHUBEPCHU-
TeTa ucciaeqoBaHo 228 nereil U MOgPOCTKOB, CPEeau KOTOPBIX
Hapsiy ¢ KIMHHYECKUM aHAMHE30M IPOBEJEH CeMeliHO-Mare-
PMHCKHMH aHAMHE3 U YTOYHEHbI MaTePHAIILHO-OBITOBBIE YCIIOBHUS
JKU3HU. XapakTep MUTaHUs ONPEEIIEH 110 HYTPUTUBHOM IKCIO-
3UIMHU, BKyCOBBIM MPHUBBIYKAM U TpeOOBaHHUAM PEOEHKA, a TaK-
K€ MHUIIEBBIM HOpMaTuBaM (MeH:0) ['0cy1apcTBEHHBIX IETCKUX
canoB ['py3un [9]. Vcnonp30BaHbl NPeanoIOKUTEIBHBIC BEIU-
YHUHBI 3KCTIO3UILUH CBUHIIOM I10 YETBHIPEM MTHIIEBBIM KAaTETOPHUSIM
[12]. deru, ¢ siBICHUSIMU MUKALU3Ma, OTCTPAHSUIMCH OT HAaOII0-
nennii. OLeHKa eXeJHEBHEro NpueMa HyTPUTHEHTOB IPOBe-
JIeHa 110 UHAWBUAYaJIbHON OMOKMHETHYeCcKOo Mozenu: Bottom
— up (CHM3Y — BBEPX) BO3MOXKHOTO ITOCTYIIJICHUS CBUHLIA B Opra-
HU3M peOeHKa (CofepKaHnue CBUHIA B ChEJCHHBIX MPOIYKTaX)
[12]. B kaxaom cityuae MHIUBHUIYalbHO YYUTBHIBAJICSA YPOBEHb
METaJIOB B OKpPYXKaloIlel cpesie paiioHa NpoKUBaHHs peOCHKa,
a TaK)Ke UX COZIepXKaHue B MHUIIEBbIX NpoaykTax [1,5,12,14].

Kpome wuccrnenoBaHusi COMaTHUECKOr0 M IICHXO-HEBPOJIO-
TMYECKOTO CTaTyca, Y KaXKIOro IalleHTa MPOBEJCHbI: 00LInii
QHAJIN3 KPOBHU U MOYH, NIPU HEOOXOAMMOCTH (DYHKIIMU HEYCHH,
peBMaTHYECKHE MPOOBI, yPOBEHb SIEKTPOIUTOB B KPOBH; B 3a-
BUCHMOCTH OT KJIMHUYECKHX npossienuit — D3I, OKI, DOHMI'
HCCIIeI0BaHNSL.

VYposens kcenobuotukos (Pb, Hg) B ienbHOI KPOBH 1 ICCEH-
LUaJIbHBIX MUKPO3JeMEHTOB (Zn, Cu) B KpOBAHOM IL1a3Me OIIpe-
JieNieHbl MeToiaMu ATOMHOM AncopOunonHoi CrieKTpoMeTpuu
u [Ina3mennoit Macc — Cekrpomerpuu [24].

BBuy 10CTaTO4HO BBICOKON BapHaOMIBHOCTH CTaIi JeT-
CKOM M MOAPOCTKOBOW BO3PACTHON NEPUOIU3ALIUH, YTO CBSI3aHO
C pa3Iu4ueM KyJbTypHO- COLHATBbHOIO CTaTyca, HOpMaTHBaMU
MOBEJIEHHS, A TAKXKE 3aKOHOJATEIbCTBOM CTpPaH, UCIIONb30BaHa
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lenbaepOeprckasl BO3pacTHash W TEHACPHAS Kiaccu(pUKAIUH
[24], no xoropoii Tokcnueckue Hopmatussl (I1JIK) coneprxanus
METAJIJIOB B KpoBH 228 neteit neneBoii (192 nereit) 1 KOHTPOIIb-
HOH (36 nereif) rpyIn OLEHUBAIMCH IO CIEIYIOLIMM BO3pacT-
HbIM 2Tanam: ot 2,0 no 5,0 ner, (72 naumenta), ot 6 10 9 ner,
(68 marenToB), ot 10 no 13 ner (52 nmanuenta). KonrponbHas
IpyIIa MOCTPOEHA 110 TeM K€ BO3PACTHBIM HOpMaTHUBaM. YKa-
3aHHas BO3pAcTHAs KJIACCH()UKALHS TIOJTHOCTBIO COOTBETCTBYET
IIOCTaBJICHHBIM 3a/1a4yaM M MPAaKTHYECKH He OTJIMYaeTcs OT Ipu-
HSTBIX B OTEUECTBEHHOH MEAUaTPUU BO3PACTHBIX HPHHIHUIIOB.

C yd4eToM KJIMHHUYECKOW CHMIITOMAaTHKU HAlMEHTHI pa3-
JlejeHbl Ha 3 rpynnbl: 1) CHHIPOM THIEPAKTHUBHOCTU M Jie-
¢unura BauManus (78 geteil); 2) 3aaepikka MEHTAJIBHOTO U
pedeBoro pasButus (66 nereil); 3) HapylleHHE NOBEICHUS
ayTHUCTHYecKoro crektpa (48 nereit). Heobxomumo orme-
THTh, YTO JCTH C TSDKEJION opranudeckoit martojorei [IHC:
nepeOpaibHbIil mapannd, ruapoedanus, MUKpOIChaTus,
pasznu4Hble NPUOOPETEHHBIC TPABMbI MOJOBHOIO MO3ra, CO-
MaTtoopMHBIE HapyLICHHs, aHOMAJIUU Pa3BUTHs TOJOBHOTO
MO3ra, ObUIH UCKIIIOUSHBI U3 [[eJIEBOM IPYIIIBI HCCIICTOBAHMUS.
Bo Bcex citydasx y4uThIBajJICS MOAPOOHBIH ceMEHHbIN aHaM-
He3. B KOHTPOJIbHYIO I'PyIITy BOLIIM NPAKTUYCCKU 310POBbIE
JleTd, oOpaTuBLINECs B KJIMHUKY IO IOBOJY AMCIAaHCEpHU3a-
II1H, OCTPOil pecniuparopHoil BupycHoit nudexuun. s 06-
paboTKM ¥ aHAJIN3a [TOJYYSHHBIX JaHHBIX HCIOJIb30BaHA KOM-
nbploTepHast nporpamma SPSS-22.12.

Pesyabrarsl u o0cy:xaenue. C ydyeroM MecTa U JUIMTEIIb-
HOCTH IIPOKUBAHUS JET€H M MOAPOCTKOB LIEJIEBON I'PYHIbI B
peruoHax pas3jIMYHOrO aHTPOIIOI€HHOI'O 3arps3HEHHUs, a TaKKe
YPOBHSI KCEHOOMOTHKOB M 3CCEHLMAIBbHBIX MHUKPOAJIEMEHTOB
B UX OpraHu3Me, B CTaThe NPHUBEICHBI JaHHBIC KIMHUYECKOIO
aHa/u3a JeTeil [eneBoi IpyIbl ¢ CUHAPOMOM THIIEPaKTUBHO-
ctu U aedurmra BHuManus (78 mereit), 4To COCTABISIET BMECTE
¢ KOHTPOJbHOM rpymnmoit 59,3% cobpanHoro marepuaina. Pabo-
Ta MOCTPOCHA IO CXEME, HO3BOJISIOIICH BBIIBUTH BO3MOXKHYIO
CBSI3b HEBPOJIOIMYECKHUX HAPYIICHUH C COIEp)KaHUEM OTAENb-
HBIX METaJJIOB B OpraHuM3Me JeTedl U MOAPOCTKOB, IPOXKHBA-
IOIIMX B Pa3jIMUHBIX pEerHoHax [py3uu, ommpaercs Ha mpen-
CTaBJICHUE, COIIACHO KOTOPOMY CPEAU METaJJIOB-TOKCUKAHTOB
JIOMUHHPYIOT 0COOOIPHOPUTETHBIE IPYIIIIBI, B KOTOPHIE BXOMST
Mellb, PTYTb, CBUHELl, IIMHK, YTO COOTBETCTBYET (II0 yObIBalo-
IIel BPEeAHOCTH) KJIaccaM reHeTudeckoi onacHoctH (I kimace —
Hg, Pb, Zn); II xnacc — (Cu) [12].

ComacHO MOJYy4YEeHHBIM JaHHbIM, y 72% neteil nepBoil BO3-
pactHoli rpynmsl ypoBenb Hg B kpoBu He mpesbimain 0,80+0,01
MKr/ni, a'y 28% okazaiicst nocroBepro (P<0,01) Bbime 1,1+0,01
MKr/mi. Ilo nemorpaduyeckiM JaHHBIM OTH AETH POXJICHBI B
CeMbsIX, MOCTOSHHO IpoXKUBaomMx B I. TOwnucu, Pycrasu,
Mapueynu, [apnabanu a Taxke bomHucckom u JIMaHucckom

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

peruonax. Jlemorpapuyeckne NpUYMHBI HE MMOBJIMSUIA HA ypo-
BeHb Hg B kpoBHU JeTeil BTOPOH, U TpeThel BO3PACTHBIX IPYIII,
ypoBeHb KOTOpbIx He mpebimain 1,0+0,01Mkr/m1. B koHTpoITb-
HBIX IpyMnIax ypoBeHb Hg B KpOBU HE3aBHCHMO OT MeCTa Mpo-
skuBanus cocrasuil 0,5+0,01Mxr/ .

IIpencrasiser uHTEpec MHEHHE, coIacHO KoTopomy Hg
OTHOCAT K IPYIIE MUKPOJIEMEHTOB, IOCTOSHHO IPUCYTCTBY-
IOIMX B KPOBH, MOCTyIasi HyTPUTHUBHBIM (MIUTbEBast BOJA, Psil
IIPOAYKTOB) U BO3AYLIHBIM My TsAMHU. [IOHATHE « HOCUTEIBLCTBO »
pryTH (TeM OoJee AiIst JeTei pa3HbIX BO3PACTHBIX TPYII) TpeOy-
€T HE TOJLKO MEAUIIMHCKOM, HO ¥ 0011e0M0JIOrHYeCKOM OLEHKH,
T.K. B OpraHusMe JeTeil MilaAlux Bo3pacTHbIX rpymnn Hg Ha-
KaruiMBaeTcs B OOJIbIIEM KOJIMUeCcTBE (BOIPOCHI JKeraeo0paso-
BaHUS U BBIJICJICHUS ) U B CPABHEHUH C 00JIee B3POCIION TPYIIION
SKCTparupyeT HaMHOIO MeieHHee. Tokcuueckoe Bo3zeiicTBue
Hg nposiBisiercs mpu ero conepkanuu B Bosnyxe [21] B mpene-
aax 0,01-0,02 mxr/m3. XapakTepHble [Jisi CKPBITOTO PTYTHOTO
BO3ICHCTBYS KIMHUYECKHE MPHU3HAKH: aHOPEKCHs, OECCOHHU-
11a, pa3IpaXKUTeIbHOCTh, MPOQY3HOE MOTOBBIIACICHNE, aTAKCHS
(MO3)KEUKOBasl MOXO/KA), aKpPOAUHHMs (OOJIE3HEHHOCTh KOHEY-
HOCTEH), pTyTHas HEBPACTCHUs, PTYTHBIA TpeMOp, PTYTHBIH
9paTU3M B LIEJICBOIl M KOHTPOJIBHOM IpyInax MpakTUYeCKH He
HaOJII0AIUCh.

KonnuecTBeHHbIN aHaNN3 HEBPOJOTMYECKUX HAPYIICHUN y
JIeTell pa3JInuyHbIX BO3PACTHBIX I'PYIII, MPOXHUBAIOIIUX B peru-
OHaX Pa3IMYHOIO 3KOJIOTMYECKOro HeOJIaronoiaydus, BbISBUII
OIIPEICIICHHYIO CBA3b HEBPOJIOIMYECKOM CHHAPOMATHKH C Me-
CTOM HPOXKHUBAaHUS.

I'ennepHas oleHKa NPUBEICHHBIX TAHHBIX IOKAa3bIBACT, YTO
cpenu aereit ot 2 10 5 net u ot 6 10 9 NeT ¢ CUHAPOMOM THIIe-
PaKTUBHOCTH U AehHULIUTAa BHUMAHUS, IPOXXUBAIOIINX B PErHO-
HaX OTHOCHUTEJIHO BBICOKOI'O YPOBHSI QHTPOIIOIEHHOI'O 3arpsi3-
HEHHUS, B CPABHEHUM C JCTbMH, NPOKUBAIOLIMMU B PErHOHAX
OTHOCHUTEJIBHO HU3KOI'O YPOBHS QHTPOIIOTEHHOIO 3arpsi3HEHus,
npesasiupyor Mansunku (P<0,01). B BospactHoii rpynme 10-
13 neT, KONMYECTBO JICBOUEK, NMPOXKUBAIOIIUX B PErHOHAX OT-
HOCHUTEJIBHO BBICOKOIO YPOBHS aHTPOIIOTEHHOI'O 3arpsi3HEHUs,
B CPAaBHEHMHU C JETbMH, NPOKUBAIOLUIMMU B PErHOHAX OTHO-
CUTEJIBHO HU3KOTO YPOBHS QHTPOIIOTCHHOIO 3arpsA3HEHUs 3Ha-
gyurtensHo (P<0,01) meHble KommuecTBa MaJIBMMKOB. AHAIM3
MPUBEICHHBIX JaHHBIX BBISIBHJI CBS3aHHBIC C BO3PACTHBIM (hak-
TOPOM CJIeyIOIIee: KOJMUYECTBO MAJIBYMKOB B BO3pacTe OT 2 10
5 JIeT, ¢ CHHIAPOMOM TUIICPAKTUBHOCTH M Ac(PHUIINTA BHUMAHUS,
MIPOXKUBAIOIIUX B PETHOHAX CPABHUTEIBHO HU3KOI'O aHTPOIO-
TEHHOI'0 3arpsi3HEHUs, MPaKTHUeCKu He ommyanock (P>0,05)
OT KOJIMUECTBA MAJIBYNKOB BO3PACTHO IpyIbl 6-9 JIeT, ¥ TOJIb-
KO B BO3pacTHOH rpynmne 10-13 jer 3HauuTeIbHO YBEJINYMIOCHh
(P<0,001). KonuuecTBo feBOYEK BCEX TPeX BO3PACTHBIX IPYII
C CHHJPOMOM THUIEPAKTUBHOCTU M Ae(pHLIUTAa BHUMAHHS, [IPO-

Ta6auya 1. Bospacmmnoii u eendepnulil ananus demetl yenegoll 2pynnvl ¢ CUHOPOMOM 2UNEPAKMUBHOCIU U Oeuyuma 6HUMAHUSL,
NPOACUBAIOWUX 8 PE2UOHAX PATULHO20 YPOBHS AHMPONOZEHHO20 3A2PAZHEHUS]

Bo3pacrubie 3Tansl
% or2m0 5. or 6 10 9 1. or 10 g0 13 J1.
JAEBOYKH MaJbYUKH JAEBOYKHU MaJbYUKH JAEBOYKH MATbLYHKH
100
0- = = = = = =

- HU3KUU YPOBEHb AHMPONO2EHHO20 3ACPAZHEeHUS
= 8bICOKUIL VYPOBEHb AHMPONOCEHHO20 3A2PAIHEHUA
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Tabruya 2. Muxposniemenmul 6 niasme Kpogu 0emeil Yenesol U KOHMPOIbHOU 2PYRN (603paAcmible U 2eHOepHble PA3IuyUs)

Zn, MUKPOMOJIb/J1 Cu, MKMOJIB/J1
Bozpact
1 2 3 1 2 3

. M. . M. .

or3 o 5. 14,3+0,9 | 15,8+0,8 17,8+1,1 a a d
10,9+4 | 12,8+£0,5 | 12,0£0,6 | 12,8+0,7 | 13,8+0,8 | 14,9+0,7
oT 6 10 9 1. 14,9+£0,6 | 16,2+0,5 | 16,8+0,9 | 11,0£0,5 | 12,8+0,6 | 11,9£0,7 | 13,6+1,0 | 12,2+0,7 | 13,8+1.,0
or 10 no 13 1. 12,9+0,8 13,8+1,0 | 13,2+0,7 | 12,4+0,4 | 12,8+0,4 | 12,8+0,8 | 11,8+0,8 | 13,0£1,0 | 12,0+0,9

1 - PECUOHbL OMHOCUMENIbHO 6bICOKO2CO AHMPONOCEHHO20 3A2PA3HEHUS, 2 - Pe€2UOHbL OMHOCUMENbHO HU3KO20
AHMPONOCEeHHO20 3A2PA3ZHEHUS, 3- KOHmMPOabHAs cpynna

JKMBAIOIIMX B PETHOHAX C OTHOCHUTENBHO BBICOKMM aHTPOIIO-
TCHHBIM 3arps3HEHHEM INpakTHdecku onuHakoBo (P>0,05) u
HaMHOTO MeHbIIe KonndecTBa MaipdukoB (P<0,01). Takum 00-
pa3oM, MpUBEACHHbIE JaHHbBIE OMPEEICHHO COBMANAIOT C TEH-
JIEPHBIMH TPEJCTABIEHUSIMHU MO KOTOPHIM THIEPKHHETHYECKAs
CHHIPOMATHKa OOBIYHO MTPEBATHPYET Y MAITBUUKOB.

Kimunueckuii aHann3 (axynbTaTHBHOW CUMITOMATHKH IO-
Ka3pIBAaET, YTO y JeTel, MPOKUBAIOIINX B YCIOBUSX OTHOCH-
TeJIbHO HU3KOTO aHTPONOTE€HHOTO 3arpsi3HEHHs, CHHAPOM Je(u-
1IUTa BHUMAHUA U TUTIEPAKTUBHOCTU HOCHT G0JIee YyIPOIIEHHYTO
(opmy 6e3 BBIpaKECHHBIX 3JIEMEHTOB THIEPaKTUBHOCTH. Cpenu
JleTel yKa3aHHOW BO3pacTHOM TPYIIIbI, POXKUBAIOLIUX B YCIIO-
BHUSIX OTHOCHUTENILHO BBICOKOTO 3arpsi3HEHHS, CHHAPOM Ae(HIH-
Ta BHUMaHUS ¥ TUNEPAKTUBHOCTU HOCHUT 0O0JIee OCIOKHEHHYIO
(dopMy 1epeOpaCTEeHNUECKOTO BapUaHTa U 3HAYUTEIBHO OTIIU-
YaeTCsl KIMHUYECKON CTPYKTYpPOH HApPYLIEHUH KOHTPOJIS MOBE-
neHus. Y nereil (BozpacTHas rpynmna 6-9 jeT), NpoXUBarOINX B
YCTIOBHSX HU3KOTO M BBICOKOTO aHTPOMOTEHHOTO 3arps3HEHUs,
CHHJIPOM JiepUIINTa BHUMAHUS M THIIEPAKTHBHOCTH HE IPEBbI-
[1aeT JIETKOBBIPKECHHBIM HEBPO30110A00HbINH BapuaHT. dakTo-
PBI, HOBBIIIAIONINE PUCK PA3BUTHS THIIEPAKTUBHOCTH (MEKIINY-
HOCTHBIE OTHOILEHUS, COLIUAIIBHO — TOBEIEHYECKUE ACTIEKTHI) y
JIeTel CIIeAYIOINX BO3PAaCTHBIX rpym (0T 6 10 9 et u ot 10 1o
13 5et), Bcerga y4uTHIBAJIUCH B IIPOIlECCE aHAMHE3a. XapakTep
(cTemneHb) 3MOLMOHAIBHBIX HApyIICHUH (3ara3ablBaHue pa3BuU-
THUST) ONUPAETCS] KaK Ha aHAMHECTHYECKUE JaHHBIE POJHUTENEH,
Tak 1 oOcnenoBanus ncuxonora. Heo6xoaumMo oTMETHTh, UTO B
LENIEBYIO TPYMITY HE BKJIIOYEHBI JIETH C aHAMHE30M TaTOJIOTHye-
CKH HPOTEKaIoIeil 6epeMEeHHOCTH U POJIOB, HAJINYKS B PaHHEM
HEOHATAJIbHOM TIEPHOJIE 3aIEPIKKH TICUXOPEYEBOTO U MOTOPHO-
IO Pa3BUTHSL, UX COLHAIBHBIN M CEMEIHBIN cTaTyChl OBLIH BIIOJ-
HE YJIOBJIETBOPUTEIBHOTO YPOBHS, @ XapaKTepPOJIOTHYECKHE
0COOEHHOCTH Pa3BHBAIIUCH ITO3TAITHO.

CpaBHUTEIBHBIM aHAIN3 MIPUBEICHHBIX B TAONUIE 2 JTaHHBIX
BBISIBUJI 3HAYUTEIbHBIE BO3PACTHBIE M TEPPUTOPHAIBHBIE pa3-
JUYHs yPOBHEH 3CCEHIUATIbHBIX MUKPOJIEMEHTOB B TIIa3Me
KpOBH JIeTeil C CHHPOMOM THIIEPAKTUBHOCTH U JIe(QUIIUTA BHU-
MaHus. B pernonax oTHOCHUTENBHO BBICOKOTO aHTPOIOTEHHOIO
3arps3HEHHS B BO3PACTHBIX IPyIIax oT 2 10 5 jeT u oT 6 10
9 niet ypoBerb Zn u Cu pocroBepHo (P<0,01) Hmke maHHBIX
KOHTPOJIBHOM rpynmsl. B Bo3pactHo#t rpynmne ot 10 go 13 set
npakTuuecku He otiaudaercs (P>0,5) oT KOHTPOJIBHBIX BETUYHH.
B pernonax oTHOCHTENFHO HU3KOTO aHTPOIIOTEHHOTO 3arps3He-
HUS TOJIBKO B BO3PACTHOH Tpymme oT 2 10 5 JIeT ypoBeHb Zn 1
Cu B mia3mMe KpoBH A€Tel C CHHIPOMOM T'MIEPAKTHBHOCTH U
nedunura BHuManus nocroepHo (P<0,05) Huke mokasareneit
IPYHIBl KOHTPOJISL, B TO BpeMs Kak B BO3PACTHBIX IPyMIax OT
6 10 9 net u ot 10 no 13 ner nocroseproe paszmuune (P<0,5)
C KOHTPOJIBHOM rpymioi He obHapyxeHo. Takum obpasom, B
pETHOHaX C BBICOKUM M HU3KHM aHTPOMOTE€HHBIM 3arpsi3HEHHU-
€M ypPOBEHb 3CCEHIINAIBHBIX MHKPOJIEMEHTOB B ILIa3Me KPOBU
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JieTel BO3pacTHOU IPYIIIBI OT 2 J10 5 JIeT ¢ CHHAPOMOM T'HIIepaK-
THUBHOCTH M JIe(UINTa BHUMAHHS HUKE TTOKa3aTeNlel KOHTPOIIb-
HBIX Tpynm. B Bo3pacTHO# rpymnme oT 6 10 9 jeT Huke KOH-
TPOJIBHBIX BEIMYHMH TONIBKO B TPYIMe AeTeH, MPOKUBAIOIINX B
pPErroHax BBICOKOTO aHTPOIIOTEHHOTO 3arps3HeHus. B rpymmax
nereii ot 10 1o 13 5ieT ¢ cHHIPOMOM TUIIEPAKTUBHOCTH U 1edu-
I[UTa BHUMAHUSA, TPOKUBAIOIINX B PETHOHAX BHICOKOTO M HU3KO-
T'0 AHTPOMOTE€HHOTO 3arPsA3HEHHs, YPOBEHb ICCEHIIHATBHBIX MH-
KPO3JIEMEHTOB B TIJIa3Me KPOBH MPAKTHUECKU HE OTIANYAETCS OT
nokasaresnel KoHTpousl. COrIacHO aHaJN3y YKCTEHCHBHBIX T10-
Kaszareynel CTPYKTyphbl HEBPOJOTMYECKMX HapyLIEHUH y JIeTel
Pa3IMYHBIX BO3PACTHBIX IPYIIT C CHHAPOMOM THIIEPAKTHBHOCTH
u neuuuTa BHUMaHus, Haunboee yamie (P<0,05) nabmonanucs
actenuueckue (52,4% nereit) u uepedpocrennyeckue (39,0%
JeTeii) HapyuieHus B GopMe TMIepIHHAMUYECKOd CHHApPOMA-
THKH C XapaKTepHbIM HEIOpa3BUTHEM MOTOpUKH: ['MrmoToHuu,
CBSI3aHHOM C MBIIICUHOM MAaTOJIOrHEH, He HaOIoAaNnoch. Y de-
THIPEX ZIeTei BO3pAcTHOM I'PYIIBI OT 2 10 5 JIeT, MPOKUBAIOLINX
B PETMOHAX BBICOKOM aHTPOIOT€HHOMN 3arpyKEHHOCTH, OTMeYa-
JIMCh HAPYIIEHNS TIOJBHKHOCTH B BUJIE MBIIIEUHOH TMIIOTOHUH
U TTaCCUBHOCTH AMIUIMTY/bI POTALMOHHBIX ABWXKEHUi, a y 2
JIeTell yKa3aHHO! BO3PAaCTHOW IpyMITbl HAOII0AAIaCh IPKOBBIPaA-
JKEHHasl upe3MepHasl IBUTaTeNbHasl peakuus, Koropas B Oonee
CTapIINX BO3PACTHBIX IPYIINAX HE MPOSBHUIACH. YKa3aHHOE MOI-
4EPKMBAET 3HAYEHHE CTETICHN 3PEIOCTH COMATOBETETaTHBHON 1
HEBPOJIOTUYECKON cucTeM peOEHKa, KaK BO3PACTHOW Mpenmo-
CBUIKU K BO3JIEHCTBHIO TOKCHUECKHX (hAKTOPOB aHTPOIOTEHHOM
HPUPOJIBL.

Takum 06pa3oM, IpHUBEICHHBIE JaHHbIE YKa3bIBAIOT HA OIIpe-
JIETIEHHYIO B3aUMOCBS3b MEXIy MECTOM IPOKHBAHMS U ypPOB-
HEM KCEHOOMOTHKOB M 3CCEHIMAbHBIX MHKPOAJIEMEHTOB B
OpraHu3Me JIeTel ¢ CHH/IPOMOM THIIEPAKTUBHOCTH U ACPUIUTA
BHUMaHMs. [lo pe3ynbraraM paHKUpOBaHUS TEPPUTOPUIL OTIpe-
JIeJIeH  XapakTep natoMop(o3a 3KCTEHCHBHBIX HEBPOJOTHYE-
CKHX M COMAaTOHEBPOIOTHYECKUX OTKIOHEHUH, MOKa3aHa Mpeu-
MYILECTBEHHOCTh (paKyIbTaTUBHOI CHMITOMaTHKU B PErHOHAX
C BBICOKUM M HU3KHMM yPOBHAMH aHTPOIIOT€HHOTO 3aTrPs3HEHNS.
B sTom acmekre 0co0yr0 3HaYMMOCTb, MO BCEW BEPOSTHOCTH,
npeodpeTaeT He TOIbKO CoepiKanue ([uchataHc) KCeHOOHOTH-
KOB M 3CCEHIHATbHBIX MUKPO3JIEMEHTOB B OpraHu3Me peOEHKa,
HO M MX BO3MOXHOE€ MEPBUYHOE MIJIM BTOPUYHOE Y4acTHE Kak
(hakTOpOB pUCKA PA3BUTHS HEBPOJIOTHYECKUX HAPYIICHUH B pe-
THOHAX PA3IMYHOIO YPOBHS aHTPOMOI€HHOTO HeOIaromomyyus
CpeJIbl TPOXKHUBAHUSL.
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SUMMARY

NEUROLOGICAL DISORDERS OF CHILDREN LIV-
ING IN ECOLOGICALLY AFFECTED REGION OF
GEORGIA

Chochia A., Geladze N., Gogberashvili K.,
Khachapuridze N., Bakhtadze S., Kapanadze N.

Thilisi State Medical University, Department of Pediatric Neu-
rology,; Laboratory “Mrcheveli”; Centre of Mental Health and
Prevention of Drug Addiction, Georgia

Article discussed the clinical evidence of children with atten-
tion deficit hyperactivity disorder (ADHD) living in different
regions with polluted air. We have revealed the correlation be-
tween severity of neurological impairment and level of Hg, Pb,
Zn and Cu in blood of children of three different age group (2-
Sy, 6-9 y and 10-13y). According to our results we found corre-
lation between living area and level of xenobiotics and essential
microelements. Thus we have concluded that beyond the level
of xenobiotics and essential microelements in child’s blood their
primary and secondary role in the development of neurological
disorders in regions of various anthropogenic impact has to be
considered.

Keywords: attention deficit hyperactivity disorder, polluted
air, Hg, Pb, Zn and Cu, in blood, children.

PE3IOME

HEBPOJIOTHYECKUE HAPYIIEHUS Y TETEM PA3-
JUYHOI'O BO3PACTA, INPOXKXUBAIOIIUX B IKO-
JOTHYECKU HEBJAI'OIIOJYYHBIX PETMOHAX
Irery3umn

Youus A.T., I'enanze H.M., loréepamsuiau K.51.,
Xauanypuase H.C., Baxranze C.3., Kananagze H.b.

Tounucckuti 20cyO0apcmeeHHblil MeOUYUHCKULL  YHUSepcumen,
denapmamenm demckoil nHegponoauu, Jlabopamopus «Mpuese-
auy,; Llenmp ncuxuueckozo 300po6bst u npeseHyuu HapKOMaHuu,
Tounucu, I'py3us

B crarhe mpuBeneHbl AaHHBIC KIMHUYECKOTO HCCIENOBa-
HUS JeTed U MOAPOCTKOB C CUHIPOMOM TI'MIIEPAKTHUBHOCTU U
neuunuTa BHUMaHUs, IPOKUBAIOIINX B PETHOHAX PAa3JIMYHO-
ro YpOBHS aHTPOIIOTEHHOIO 3arpsi3HeHus. BrlsgBiena B3au-
MOCBSI3b MEX/ly XapaKTepOoM U IIyOHHOI HEBPOJIOTHYECKUX
HapyuieHuil ¢ coxepxkanuem Hg, Pb, Zn u Cu B opranusme
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JleTel Tpex BO3pacTHBIX rpyr (oT 2 10 5 net, ot 6 10 9 Jner,
ot 10 no 13 ner). Ilo pe3ynpraram paHXKUPOBAHUS TEPPUTO-
puil mokasaHa B3aMMOCBSI3b MEKAY MECTOM IPOKUBAHHS U
YPOBHEM KCEHOOMOTHKOB M ICCEHLHUAIBHBIX MHUKPOIJIEMEH-
ToB. OnucaH maroMop(o3 3KCTCHCUBHBIX HEBPOJIOTHUYECKHUX
U COMATOHEBPOJOIMYECKUX OTKJIOHEHHUH, anHamuka a-
KyJIbTaTUBHOW CHMITOMATHKH. Pe3ynbTrarhl HCClleOBaHHS

MO3BOJIAIOT 3aKIIOYUTh, YTO OCOOYI0 3HAYUMOCTb, IO BCEH
BEPOSITHOCTH, NpHoOpeTaeT He TOJIBKO coiuepkanue (aucoda-
JIaHC) KCEHOOMOTHKOB M ICCEHLHUAIBHBIX MHKPOAIEMEHTOB
B OpraHu3Me peOeHKa, HO M UX BO3MOXKHOE NMEPBHYHOE WIIN
BTOPHUYHOE y4acTHe Kak (akTOpOB pHCKa Pa3BUTHS HEBPOJIO-
I'MYECKUX HAapyIIEHUH B peruoHax pa3jIMYHOTO ypOBHS aH-
TPOIIOTEHHOTO HEOIAroNOIy Y sl CPEIbl IPOIKHUBAHNSI.

G9boydy

bododmggeml gimemmaog@oe 30mdamgdy® @ga0mbgddo Izbmgdgdo
bbgoolbgs slogol dogdgmes 693@mema0y®o ©oM®ggq900

>hmbos, b.g9e05dg, J.amadg@sTgomo, b.bods3y@odg, L.dsb@odg, b.303565dy

nbéoaobols Lobgedfogm bsdgooEobm gbogg@lodgdo, dsgdgms bygdmemmaoy®o ©gds@@edgb@o;
@6m@sBm@0s L, d0hgg9e0; BloJog@o xobddmgmmdobs ©s bo®imdsbools 369396300l (396G @0, Lods@mggemm

bAos@osTo dmygsbogros Lbgswslbgs @mbols sb@@™-
30996900 ©od0bdy®mgool gyombdo dzbmgdgoo 3o 3gm-
>JBogAmdobs ©s yu@owgdol wgnoEodol Lobp®mdol
dJmbg dog9gms s Imbomwms Jeobogy®o asdmygeng-
39%0L  dmbsoigdgdo.  godmgmobos  gOMogH!3ogdodo
693OMEMA 0700 sMWZg3900L bobosml, boddodgl, sbiggg
Usdo Lbgoswslbgs slogmd@ogo wagaol (2-psb 5 §(.,
6-056 9 (V. 10-056 13 §F) dog393ms meysbobddo Hg,
Pb, Zn s Cu Jgd3ggemdsl do@ol. Gg@hodmmogdols
G5bgodgdols Ygogagdol dobgogom godmgmobps  gog-
Yoo Logbmgdgogan syomls ©s Jlgbmdom@ozgools
s gbgbEog®o  dogMmmgagdgb@dol ©mbygdl dm@ols,

sbggg sefgdomos 9JlBgbLogmo bygdmamaoydo s
bmds@mbgg@mamaoy®o  gosb@®ol  dgBsdm@gmbo,
B39 BoB M0 LodddmIsBogzol ©obsdogs. aodmggang-
30l 99009290bg oyMEbMbom sgBMM9dL gsdm@sbogro
odgm  woligghs, MM aoblispm®gdyga  360dgbgamdsls
0dgbl oo dbmeme Jlgbmdom@oggdols s gbgbioy®o
d030m 9 9396@ 930l F9d339e0mds (olidogsblo) dogd-
30l mA3560b3F0, 5@odg sbggg domo AmymAE Molgol
BoJAmAol gbodanm JoGggmowo b dgmeowo dmbo-
Joggmds bggdmammaogco dmgogmmdgdols asbgoms-
M905To  obHOM3MYgbydom  3BMomgdy®  Lbgswslbgs
©mbols Loabmgmgdgmo as®gdml Mga0mbgddo.

VITAMIN D STATUS AMONG GEORGIAN CHILDREN
WITH HIGH ACUTE RESPIRATORY MORBIDITY

Jachvadze M., Shanidze L., Gubelidze N., Gogberashvili K.

Thilisi State Medical University, G. Zhvania Pediatric Academic Clinic, Georgia

Vitamin D deficiency has been identified as a common meta-
bolic/endocrine abnormality [7,8,9,26]. Vitamin D deficiency
(<20 ng/mL) and insufficiency (20-30 ng/mL) affect almost 1
billion people worldwide. Considered as hormone rather than
as vitamin, vitamin D has receptors on virtually every cell in
the human body. In addition to bone metabolism, vitamin D has
many roles in the body, including cell growth modulation, neu-
romuscular and immune function, and inflammation reduction
[1,2,23,24,25].

There are several publications, where it is confirmed Vitamin
D influence on immune system. It activates the innate and damp-
ens the adaptive immune systems [6,22,25,32]. Deficiency has
been linked to increased risk or severity of viral infections, it
recurrence, including HIV [1,3,5,10]. Low levels of vitamin D
appear to be a risk factor for tuberculosis, and historically it was
used fish oil (rich with vitamin D) [12]. According several re-
search data vit D supplementation decreases the risk of acute re-
spiratory tract infections (11, 15 and the exacerbation of asthma)
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[4,16,18]. Evidence is lacking on whether it does so in children
under five years of age [17,31].

In 2016 at Cochrane Database Syst Rev. [31] was published
data from high-, middle-, and low-income countries. Objectives
of the study was to evaluate the role of vitamin D supplementa-
tion in preventing pneumonia, tuberculosis (TB), diarrhea, and
malaria in children under five years of age. The study covered
data from randomized controlled trials (RCTs) that evaluated pre-
ventive supplementation of vitamin D (versus placebo or no inter-
vention) in children under five years of age. Authors concluded,
that one large trial did not demonstrate benefit of vitamin D supple-
mentation on the incidence of pneumonia or diarrhoea in children
under five years. Trials that evaluated supplementation for pre-
venting other infections, including TB and malaria, have not been
performed. Pneumonia is still the most common cause of death in
small children. The last publications show the increased evidence
of association between vitamin D deficiency and severity of lower

respiratory tract infections and pneumonia [13,28,30].
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The group of authors [19] published the data of systematic
review and meta-analysis of individual participant data (IPD)
from randomized controlled trials to assess the overall effect
of vitamin D supplementation on risk of acute respiratory tract
infection, and to identify factors modifying this effect. Authors
concluded that Vitamin D supplementation protects against
acute respiratory tract infection overall. Patients who were very
vitamin D deficient experienced the most benefit.

So, despite intense focus around the role of vitamin D status in
health and disease, there has been a worldwide failure to eradi-
cate the most severe manifestations of vitamin D and calcium
deficiency in most vulnerable population — childhood. There
is no published data about vitamin D plasma level in Georgian
population.

The present study was conducted to reveal vit D content
among Georgian children with high acute respiratory morbidity.

Material and methods. The prospective observational study
was performed by comparing serum vitamin D levels in chil-
dren with recurrent respiratory infections (Upper respiratory
Tract URT infections, bronchiolitis, bronchitis, pneumonia) and
healthy children in two cities of Georgia- Tbilisi and Rustavi.
The 2 cohorts of 277 children at age from 3 months to 15 years
were formed. The first cohort formed - 147 children with recur-
rent respiratory infections. 130 healthy children were included
in control group (II cohort). Children were included in study un-
der parental signed agreements. 3 age groups were performed
— 131 children were at age- 3 months to 5 years (I cohort — 68
children and II cohort — 63 children), 100 children -from age 5
years and 1 month to 10 years (I cohort — 50, II cohort — 50), and
46 adolescents - from 10 years and 1 month to 15 years (I cohort
— 29, 1I cohort —17). In the I age group from I cohort (68 cases)
were included 32 cases of bronchiolitis, 18 cases of upper respi-
ratory tract acute infections and 18 cases of pneumonia. In the
second age group (50 children) were included 16 cases of URT
infections, 15 bronchitis, 19- pneumonia. The third age group
(29 children) was formed by 9 cases of pneumonia, 10 cases of

bronchitis and 10 cases of URT infections (Diagram 1).

29 (10-15
years) 20%
68 (3 months -
5 years)
46%

50 (5-10vyears)
34%

Diagram 1. 147 children with recurrent respiratory infections
(3 age groups) — I Cohort

One moment blood concentration of 25-hydroxyvitamin D
was determined in every study participant. According to recent
consensus, a 25(OH)D concentration <30 nmol/L, or <12 ng/mL
was an indication of vitamin D deficiency, a 25(OH)D concen-
tration of 30-50 nmol/L, or 12-20 ng/mL was considered to in-
dicate insufficiency; concentrations >50 nmol/L to 250 nmol/L,
or 20 ng/mL-100ng/mL was considered to be sufficient (8, 20).
The children with recurrent respiratory infections were selected
at the moments of ambulatory visits in Rustavi or Tbilisi of-
fices, or during hospital stay at Tbilisi State Medical University
Zhvania Pediatric Academic Clinic. A structured questionnaire
was completed to collect data on demography, diet, duration of
breastfeeding, vitamin D supplementation, family history for al-
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lergic diseases, respiratory morbidity. The history of the child’s
illness and the results from the physical examination and labo-
ratory/instrumental data were recorded in a standardized form.
Collected data were analyzed for statistical significance.

Results and discussion. The most of the affected children
(80,9%) were investigated over the period 2018-19 Novem-
ber — April. The hospitalization for upper and lower respiratory
diseases occurred in 92,9% for group I, 76,2% of group II and
31,8% of the IIT group.

Mean serum 25(OH) vitamin D level in the I age group with
respiratory infections was 14.47+5.44 ng/ml and control group
data were—35.54ng/ml+8.66. Among children from II age group
with respiratory morbidity vit D level was 12.43+5.27 ng/ml and
control group data were 27.71£18.29 ng/ml. In III age group
mean serum 25(0OH) vitamin D level was — 14.39+4.60ng/ml.
Control group data — 28.31+12.59ng/ml. Comparison of serum
25(0OH) vitamin D levels between the study groups (I cohort vs
II cohort) revealed a statistically significant difference (p<0.05),
Diagram 2.

40 35.54 £ 8.66
ng/ml
35 |
27.71+18.29 283111259
50— nz/mi ng/mi
25 f—n
© 1239 =460
i 124325.27 ng/mi
ng/ml : 2
15 ng/m
1S .
5 -
o L=
Categary 1 Category 2 Category 3
M children with respiratory infections control groups

Category 1 — I age group (3 months to 5 years); Category
2 —1II age group (5-10years); Category 3 — Il age group (10-15
years)

Diagram 2. vitamin D levels in children with recurrent respi-
ratory infections and healthy children

According to received results, only the healthy children from
the first age group had the sufficient vit D plasma concentration
35.54+8.66 ng/ml. In both other age groups (from age 5 year to
10 and 10-15 years) the vit D plasma levels were insufficient
(27.71 ng/ml) as it is defined in Endocrine Society Clinical Prac-
tice Guideline, published in The Journal of Clinical Endocrinol-
ogy & Metabolism, 2011[4]. In 14% of healthy adolescents from
group III the vit D plasma level was <20ng/ml (16£11.5ng/ml).

We performed this study to evaluate whether lower serum
levels of vitamin D may be associated with a higher risk for
respiratory tract infections. It was selected children at age 3
months to 15 years with high respiratory morbidity. Most of
the cases were with the recurrence of disease episodes. Dif-
ficulty was that there is no universal consensus on the defini-
tion of recurrent childhood RTIs [14]. Recurrent pneumonia
is defined as 2 or more episodes in a single year or 3 or more
episodes ever, with radiographic clearing between occur-
rences [21]. According to World Health Organization (WHO)
data, a child could present, annually, during its five years of
life, 4 to 8 episodes of respiratory infections, affecting mainly
lower respiratory system. So, it has been proposed that to di-
agnose RRI at least one of the following criteria has to be
present: >6 respiratory infections per annum, > 1 respiratory
infection per month involving the upper airways from Sep-
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tember to April >3 respiratory infections per annum involv-
ing the lower airways [14]. So, in our study in the research
groups with recurrent infections were included children with
more than 3 episodes of pneumonia, more than 3 episodes of
bronchiolitis and bronchitis, 6-8 episodes of ARI per annum.

According to our results, the children with recurrent re-
spiratory infections revealed statistically significant lower
level of vit D than healthy children. It is consistent with
systematic review and meta - analysis of observational study
results, published in the January 2017 issue of Tropical Doc-
tor, JAMA (2019), Allergology and Immunopathology 2019
[1,5,13], where it was found the mixed results. Some trials
confirmed effect of vit D deficiency on high morbidity with
ARI.The reason why vit D appears to work in some situations
but not others, is not understood yet. But what was confirmed
that vitamin D levels were significantly lower among children
with recurrent respiratory tract infection vs healthy control.

According our study results, in the group of children at
age 10 to 15, vit D plasma concentrations even among healthy
adolescents (control) were insufficient/deficient according to Endo-
crine Society Clinical Practice Guidelines, published at 2011 and
2016 [8,9,20]. 14% of Georgian adolescents were vit D deficient
(vit D plasma level was <20nm/ml). This data is consistent to data
of other researches published from European, Asian and other
countries. The Society for Adolescent Health and Medicine report-
ed, that Vitamin D deficiency is common in adolescents worldwide,
and the list of reported detrimental health effects associated with
this deficiency continues to grow [29]. As adolescence is a critical
developmental period for bone health, the effect of vitamin D status
on parathormone (PTH) concentrations and BMD in adolescents
could be of major importance.

Conclusion. So, 25(0OH)D deficiency in children was asso-
ciated with high morbidity with respiratory infections. After 5
years of age the healthy children in Georgian urban regions re-
veal Vit D insufficiency, especially in adolescent period.
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SUMMARY

VITAMIN D STATUS AMONG GEORGIAN CHILDREN
WITH HIGH ACUTE RESPIRATORY MORBIDITY

Jachvadze M., Shanidze L., Gubelidze N., Gogberashvili K.

Thilisi State Medical University, G. Zhvania Pediatric Academic
Clinic, Georgia

Vitamin D deficiency has been identified as a common meta-
bolic/endocrine abnormality. There aren’t any published data
about vitamin D plasma level in Georgian population. Present
study was conducted to reveal vit D status among Georgian
children with high acute respiratory morbidity. The prospective
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observational study was performed by comparing serum vitamin
D levels in children with recurrent respiratory infections (Upper
respiratory infections, bronchiolitis, bronchitis, pneumonia) and
healthy children in two cities of Georgia - Tbilisi and Rustavi.
The 2 cohorts of 277 children at age from 3 months to 15 years
were investigated. First cohort formed - 147 children with recur-
rent respiratory infections. 130 healthy children were included
in control group (II cohort). One moment blood concentrations
of 25-hydroxyvitamin D was determined in every study partici-
pant. The mean serum 25(OH) vitamin D level in the I age group
with respiratory infections was 14.47+5.44 ng/ml and control
group data were — 35.54ng/ml+8.66. In II age group with respi-
ratory morbidity vit D level was 12.43+5.27 ng/ml and control
group data were 27.71+18.29 ng/ml. In III age group mean se-
rum 25(OH) vitamin D level was — 14.39+4.60ng/ml. Control
group data — 28.31£12.59ng/ml. Comparison of serum 25(OH)
vitamin D levels between the study groups (I cohort vs II cohort)
revealed a statistically significant difference (p<0.05). In 14% of
healthy adolescents from group III the vit D plasma level was
<20 ng/ml (16+11.5 ng/ml). 25(OH)D deficiency in children
was associated with high morbidity with respiratory infections.
After 5 years of age most of the healthy children with the low
respiratory morbidity in Georgian rural regions reveal Vit D in-
sufficiency, especially in adolescent period.

Keywords: vit D status, children, adolescents, recurrent re-
spiratory diseases.

PE3IOME

COJEP)KAHUE BUTAMHMHA D B KPOBM JIETEM C
BBICOKOW OCTPOM PECIIMPATOPHOM 3ABO.JIE-
BAEMOCTBIO, ITIPOKUBAIOIINX B I'PY3UHN

Jxausanze M.B., Ilanunze JLII., I'y6eaunse H.I,
Tordepamsuian K.51.

Tounucckuti 20cyO0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
Ileouampuueckas axademuueckass kaunuka um. I, JKeanus,
I py3us

Ha ceropusmnuii neHp nepunut ButamuHa D uaeHTHOUIHN-
pOBaH Kak pachpacTpaHCHHas MeTaOOoIMuYeCKas/IHIOKPUHHASL
[IaTOJIOTUsl.

Lenp uccnenoBanust - onpeneieHue craryca BUTamMuHa D
Cpear Ipy3UHCKUX JAETeH C BBICOKOH OCTPOHl pecrnupaTropHOi
3200J1€BaEMOCTBIO.

[MpocnexkTiBHOE 00CEPBALOHHOE HCCIISA0BAHHE POBEICHO
IIyTeM CpaBHEHUS ypoBHEH BuTamMuHa D B CBIBOPOTKE KPOBH
JeTell ¢ peLUIUBHPYIOUIMMH PECIHUPATOPHBIMU HH(EKIUIMU
(MH(EKIMK BEpXHHUX AbIXaTeIbHbIX MyTei, OPOHXHOIUT, OPOH-
XWT, THEBMOHMSI) U 30POBBIX JeTeil B IBYX ropoxax I'pysuu -
TOunucu u Pycrasu. 277 nereit B Bo3pacte ot 3 mecsiues 10 15
JeT ObLIM pa3[esieHbl Ha 2 IPYIIIbl: OCHOBHAs rpymmna (n=147)
JETH C PeLUUBUPYIOIMMHU PECIUPATOPHBIMUA HHPEKIUSIMHU;
KoHTposbHas rpynna (n=130) - 3gopoBsie getu. OCHOBHas
Ipylna ¢ y4eToM Bo3pacTa paslesieHa Ha 3 moArpynmsl: I
noarpynna (n=131) B Bo3pacre or 3 mecsaueB no S5 set; 1l
noarpynna (n=100) B Bo3pacte oT 5 jeT u 1 mecaua go 10
aet u lIl moarpymnmna (n=46) - or 10 net u 1 mecsaua no 15 ner.
VY neteil onpenensin KOHIEHTPALUIO 25-THAPOKCUBUTAMUHA
D B xpoBu. Cpenuuii yposens Buramuna D 25(OH) B criBo-
POTKe KpoBH y feTeil | Bo3pacTHOM rpynmnsl ¢ pecnupaTopHbl-
MU nHpekuusiMu coctaBui 14,47+5,44 Hr/Mi, B KOHTPOJIBHO#M
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rpymnre - 35,54+8,66 ur/mi. Bo Il noarpymme ¢ pecriiparopHoii 3a-
0071eBaEMOCTBIO YPOBEHB BUTamuHa D coctapun 12,43+5,27 wr/mi,
B KOHTPOJIBHOH rpymme - 27,71+18,29 ur/mi; B 111 moarpyme -
14,39+4,60 ur/mi, B KOHTpOJIbHOH rpymie - 28,31+12,59 ur/mi.
CpaBHenue ypoHeii Butamuta D 25 (OH) B cbIBOpOTKE MeX 1y

HCCIIeyeMbIMH TPYINIAaMH BBISIBHJIO CTATUCTUYECKH 3HAYUMBbIC
pazmuuus (p<0,05).

Taxum o6pa3zom, Hu3kHii ypoBeHs 25 (OH) D Buramuna y
JIleTel cBsI3aH C OCTPOi 3a00J1eBaEMOCTHIO PECITUPATOPHBIMU
nH}eKIHusIMU.
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CARDIAC IMPLANTABLE ELECTRONIC DEVICE INFECTIONS - PREVENTION, DIAGNOSIS,
TREATMENT AND IMPACT ON QUALITY OF LIFE

2’Kuridze N., 2Rukhadze B., Bakashvili N., "*Verulava T., *Aladashvili A.

Ivane Javakhishvili Thilisi State University, °G. Chapidze Emergency Cardiology Center, Georgia

In recent decades, with the development of medicine, the im-
plantation of cardiac electronic devices with various functions,
such as pacemakers, cardioverter defibrillators (ICD), and cardi-
ac resynchronization therapy devices (CRT) has been widely in-
troduced. These cardiac implantable electronic devices (CIED)
saved the lives of many patients and improved their quality of
life. Despite confirming the benefits of these devices in many
recent studies, complications, such as cardiac implantable elec-
tronic device-related infections occurred. When it comes to in-
fection, the most effective strategy against it is to make preven-
tion and properly assess the risk factors that may contribute to
the development of the infection. Risk factors for CIED infec-
tion may be divided into three groups: patient-related, proce-
dure-related, and device-related. Numerous studies have shown
that the importance of various risk factors is different, which is
often related to the patient’s age and other comorbidities.

The patient-related risk factors include such conditions as
end-stage renal disease, diabetes mellitus, heart failure, COPD,
past CIED infection, malignant tumors, fever before implanta-
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tion, use of corticosteroids or anticoagulants. One of the most
important procedure-related risk factor is a hematoma, which is
identified as a significant precondition for the development of
CIED infection [13,19]. It should be noted, that early reopera-
tion due to pocket hematoma or lead dislodgement significantly
increases the risk of CIED infection [34]. Many scientists also
pay attention to the duration of the procedure. Prolongation of
the procedure increases the risk of infection [30]. As well the
route of entry is a very important factor. The cephalic cutdown
technique is the access of choice in terms of avoiding infectious
complications. Due to various emergencies, temporary pacing is
indicated prior to the procedure, although there is some evidence
that temporary cardiac pacing has been shown to contribute to
CIED infection [33]. Therefore, temporary pacing should be
avoided as much as possible. Also, device pulse generator re-
placement/upgrade roughly increases the risk of CIED infection.

Regarding device-related factors, type of devices (CRT or
ICD) and/or the numbers of leads (>2) may be associated with
increased risk of CIED infection [30]. Considering the above-
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mentioned risk factors, it’s obvious that preparing the patient
before the procedure and the risk stratification is extremely im-
portant to avoid further complications.

The most effective treatment of cardiac implantable electronic
device-related infections is prevention. An individual approach
to each patient and an individual risk assessment are essen-
tial. Therefore, nowadays, a novel infection risk score, the
PADIT score, is proposed for CIED recipients. The PADIT
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score consists of 5 independent factors related to the pa-
tient’s medical history and procedural details. However, the
research has shown that the PACE DRAP score, which firstly
was created, to assess the risk of significant bleeding compli-
cation after CIED implantations [40], was better able to iden-
tify patients at high risk of CIED infection than the PADIT
score [39]. The criteria of PADIT and PACE DRAP score are
shown in tables 1 and 2.

Table 1. PADIT score

PADIT SCORE
Risk factor Definition Points
No. of previous procedures

. 1 +1

Prior procedures > +4

<60 years +2

Age 60—69 years +1

Depressed eGFR <30 mL/min/1.73 m2 Renal insufficiency +1

Immunocompromised

Receiving therapy that suppresses resistance to infection (e.g., immu-
nosuppression, high-dose steroids) or having a disease that suppresses +3
resistance to infection (e.g., leukemia, HIV infection)

Procedure type

ICD +2
CRT +4
Revision/upgrade +5

Scoring fewer than four (4) points: A patient is deemed at the lowest risk for infection.
Scoring between five (5) and six (6) points: A patient is deemed at moderate to intermediate risk.
Scoring seven (7) or above: A patient is deemed at a high risk of developing a serious infection

Table 2. PACE DRAP score

PACE DRAP SCORE

Risk factor Definition Points
Prosthesis Biological/mechanical valvular prosthesis +2
Arterial hypertf:nsion uncontrolled (+ Blood pressure >160/100 mmHg (+ using VKA independently of the INR 4

using VKA) level)

Cancer Any malignancy diagnosed or treated within the past 5 years +2
Elderly Age >75 years +2
Device type CRT/ICD +2
Renal failure ¢GFR <60 mL/min/1.73 m? +1
Antiplatelets C_;ﬁf:;::?;i] Ii
Procedure type System upgrade +2

Score of 6 is identified as the cutoff point for high risk of significant bleeding complication
with a sensitivity of 88.24% and a specificity of 87.23%

It is important that if there is a significant risk of infection,
such as fever or other reliable signs of active infection, delay
of implantation should be considered until a patient has been
afebrile for at least 24h [20] or until the other signs of active
infection have resolved.

Although anticoagulants increase the risk of developing a he-
matoma after the procedure, in patients who are at high risk for
thromboembolic events and are on warfarin therapy, continuing
anticoagulation is recommended. In patients with CHA,DS -
VASc Score<4, it is better to hold anticoagulation before the
procedure and restart when the bleeding risk is reduced. As
for heparin, a “bridging” is no longer recommended [2,12,36].
The use of P2Y12 inhibitors is associated with a significantly
increased risk for bleeding and if it is possible, they should be
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discontinued for 5-10 days before the intervention, especially if
they are combined with oral anticoagulation [24]. Besides these
factors, it is very important that the electrophysiology labora-
tory, where the procedure is performed, meets the international
sterilization standards. All staff must be adequately trained for
developing appropriate skills, by which they will be able to fol-
low all the rules for sterilization, to manage the patient, before
and during the procedure, as well in the postoperative period.
It significantly reduces the incidence of infection. Besides, one
of the most important aspects of an operating room setting is a
strict limitation to room traffic. As for pre-procedure antibiotic
therapy, their use for prophylactic purposes is associated with
lower infection rates [8,10] and is the standard of care. Preven-
tive use of systemic antibiotics reduces the risk of procedure-re-
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lated infections by 70% [33]. Staphylococcus aureus is the most
common cause of CIED infections, because of this, antibiotics
should cover it. According to randomized trials i.v flucloxacil-
lin (1-2g) and cefazolin (1-2g) are used as antibiotic therapy
[8,10,22]. They should be injected 1 hour before the procedure.
In case of allergy to these antibiotics, Vancomycin (15mg/kg i.v
over 1hour) may be used 90-120 min prior to the procedure. Due
to several considerations, alcoholic 2% chlorhexidine has dem-
onstrated superiority to povidone-iodine for skin preparation
before surgery [9], but no randomized data exist about it. Along-
side the skin disinfection, changing gloves before handling the
generator and the routine use of double gloving may be favor-
able. The risk of infection is also reduced by smaller incisions,
strict control of hemostasis during implantation, and adequate
wound closure. Recently, an antibacterial mesh envelope is ac-
cessible, in which the device is placed during the procedure. The
WRAP-IT trial has demonstrated that in high-risk patients (un-
dergoing pocket or lead revision, pulse generator replacement,
system upgrade, or initial CRT implantation) without a higher
incidence of complications, the envelope significantly reduces
CIED infection [45]. Although the fibrous capsule, that forms
after cardiac device implantation inhibits the body’s natural
immune defense mechanism and the local effect of antibiotics,
however during reimplantation, excision of this fibrous tissue is
not recommended as it significantly increases the risk of bleed-
ing and hematoma [25]. For wound closure, various types of
material can be used, such as an absorbable or non-absorbable
suture. No data are indicating which type of material is prefer-
able to use. Many operators prefer non-braided monofilament
sutures for skin closure as they are less susceptible to bacterial
adhesion. Noteworthy, that closure in layers reduces wound ten-
sion and minimizes the risk of dehiscence and infection.

Post-surgical wound care is also an important issue. It’s rec-
ommended to use pressure dressing for the first 24h. Also, pa-
tients should be advised to avoid soaking the wound, until it’s
entirely healed. Some physicians use i.v and/or oral administra-
tion of postoperative antibiotic therapy [46]. The recent PADIT
trial about the use of antibiotic has shown, that the local use of
antibiotic or antiseptic has no benefits [22]. It is also well-known
that early re-intervention dramatically increases the risk of infec-
tion [20,33,38]. Some operator considers, that delay re-intervention
by weeks (e.g. for lead repositioning) can significantly reduce the
risk of infection. Because it is only some operator’s point of view,
further research is still needed to assess if that decision is effec-
tive. Post-procedure pocket hematoma is the important precondi-
tion for the development of infection. In case of its existence, it is
not recommended to take a sample of pocket material for diagnosis
or treatment purposes, because of the high risk of pocket infection
[13,20]. Evacuation of hematoma may be performed only in the
presence of acute pain, which is not manageable, or if there is a risk
of wound dehiscence. The exact and proper diagnosis is crucial for
the early detection of CEID infection.

A superficial incisional infection should be differentiated from
a pocket infection [5,21]. Pocket infection is only limited to the
pulse generator pocket, which is associated with local signs of
inflammation, such as mild to severe erythema, warmth, and
fluctuation. Deformation of the pocket and skin erosion is one of
the common signs of local infection. In some cases, CIED sys-
temic infection and infective endocarditis (IE) may be presented
without any signs of local infection. As well non-specific symp-
toms can appear, like fever, chills, and night sweats. Pulmonary
and pleural embolisms are serious complications of CIED infec-
tion. The laboratory data, like CRP and PCT tests, are an im-
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portant tool for diagnosis, especially in case of pocket infection
[7,28]. According to current data, major and minor diagnostic
criteria are provided by the European Heart Rhythm Associa-
tion (Table 3) for the diagnosis of CIED infection or associated
infective endocarditis (Table 4) [3].

In case of CIED infection, identification of the causative mi-
croorganisms is crucial for effective antibiotic therapy. For these
three sets of blood, cultures should be taken (at least 30 min in
between). In order to identify lead vegetations and assess valvu-
lar involvement in case of diagnosed CIED infection or even sus-
pected one, transthoracic and transesophageal echocardiography
is recommended [16]. A chest X-ray is mandatory for all patients
with suspected CIED infection. In complex cases, some comple-
mentary tools, such as Fluorine-18 fludeoxyglucose ([18F]FDG)
positron emission tomography/computerized tomography (PET/
CT) scanning and radiolabelled leucocyte (WBC) scintigraphy
may be performed for the diagnosis of CIED infections and re-
lated complications. Additionally, in selected patients, contrast-
enhanced CT combined with PET may be useful as well.

The most important step after the diagnosis of CEID infection
is the proper management. In case of a confirmed diagnosis of
CIED infection complete removal of all parts of the system and
intravenous hardware, including the device and all leads (active,
abandoned, epicardial, and lead fragments) as well as vascu-
lar ports or permanent hemodialysis catheter is recommended
[27,32]. This approach applies to both local and systemic infec-
tious complications [23]. In patients with infective endocarditis
without a confirmed diagnosis of the CIED system complete
CIED removal is definitely indicated [18]. After device removal
complete excision of the fibrotic capsule and all non-absorbable
suture material and subsequent wound irrigation with sterile
normal saline solution is crucial. During 48-72h after the re-
moval of infected CIED blood culture should be taken. As well,
during an extraction procedure, distal and proximal lead frag-
ments, lead vegetation if present and pocket tissue should be
sent for culture [17].

According to recent studies, antibiotic therapy without device
removal is associated with an increased risk in 30-day mortality
[26]. Appropriate timing plays an important role after the di-
agnosis of CIED infection, because delayed removal increases
the risk of life-threatening complications. Also noteworthy, that
systemic infection is a major predictor for increased all-cause
mortality.

In case of confirmed diagnosis of a newly implanted (<1year)
cardiac device, percutaneous transvenous extraction techniques
are the methods of the first choice, since open surgical ap-
proaches are followed by the high risk of complications [31,37].
If some vegetations appear during the transvenous extraction
procedure, in that case, its size should be taken into account. In
the presence of lead vegetations with a diameter of more than
10mm, transvenous extraction procedures are as well preferred.
But if the size of lead vegetations is more than 20mm, an open
surgical extraction may be considered [16,23]. Complete CIED
removal is indicated as a first-line treatment in bacterial and fun-
gal infection when no other identifiable source for recurrence
or continued infection is found. [27,29,47,48,49] Patients with
superficial wound infections should not undergo device and lead
removal, only oral antibiotic therapy during 7-10 days is prefer-
able because in such patient’s superficial infections are confined
to the skin and the subcutaneous tissue, without involvement of
any parts of the CIED system [1]. After complete CIED removal
and lead extraction, long-term appropriate antibiotic therapy is
pivotal.
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Table3. The Novel 2019 International CIED Infection Criteria

Major criteria

Microbiology A. Blood cultures positive for typical microorganisms found in CIED infection and/or IE (Coagulase-
negative staphylococci, S. aureus)
B. Microorganisms consistent with IE from 2 separate blood cultures:

a. Viridans streptococci, Streptococcus gallolyticus (S. bovis), HACEK group, S. aureus;
or
b. Community-acquired enterococci, in the absence of a primary focus
C. Microorganisms consistent with IE from persistently positive blood cultures:
a. >2 positive blood cultures of blood samples drawn >12 h apart; or
b. All of 3 or a majority of >4 separate cultures of blood (first and last samples drawn >1 h
apart); or

c. Single positive blood culture for Coxiella burnetii or phase I IgG antibody titre >1:800

Imaging positive for D. Echocardiogram (including intracardiac echocardiography) positive for:
CIED a. CIED infection:
Infections and/or IE i. Clinical pocket/generator infection
ii. Lead-vegetation
b. Valve IE

i. Vegetations
ii. Abscess, pseudoaneurysm, intracardiac fistula
iii. Valvular perforation or aneurysm
iv. New partial dehiscence of prosthetic valve
E. Fluorine-18 fludeoxyglucose [18F]FDG PET/CT (caution should be taken in case of recent implants) or
radiolabelled WBC SPECT/CT detection of abnormal activity at pocket/generator site, along leads, or at
valve site
F. Definite paravalvular leakage by cardiac CT

Minor criteria

a. Predisposition such as predisposing heart condition (e.g. new onset tricuspid valve regurgitation) or injection drug use
b. Fever (temperature >38 C)
c. Vascular phenomena (including those detected only by imaging): major arterial emboli, septic pulmonary embolisms, infectious
(mycotic) aneurysm, intracranial hemorrhage, conjunctival hemorrhages, and Janeway’s lesions
d. Microbiological evidence: positive blood culture which does not meet a major criterion as noted above or serological evidence
of active infection with organism consistent with IE or pocket culture or leads culture (extracted by non-infected pocket)

Table 4. Recommendations for diagnosis of CIED infections and/or infective endocarditis according
to the Novel 2019 International CIED Infection Criteria

Definite CIED/IE presence of either 2 major criteria or 1 major + 3 minor criteria
Possible CIED/IE presence of either 1 major + 1 minor criteria or 3 minor criteria
Rejected CIED/IE patients who did not meet the aforementioned criteria for IE

According to several studies, therapeutic strategies, including the specific combination of antibiotic therapy is recom-
mended, which is summarized in Table 5 and 6 [1,3,16,23,38].

Table 5. Therapeutic strategies for patients with CIED infections

CIED infection therapy
2. Definite CID infection
. 1. Superficial 2.2 Systemic infection
Type of infec- incisional 2.1. Isolated pocket - - —
tion . h infection (negative 2.2.1 Without vegetation 2.2.2 CIED endocarditis with
infection blood culture) on leads or valves + pocket | vegetation on leads and/or valves +
infection embolism
Removal/Extraction + Removal/Extraction + Antibiotic
Therapeutic Antibiotic Removal/Extraction + | Antibiotic therapy 4 weeks | therapy 4-6 weeks + oral antibiotic
strategy therapy Antibiotic therapy 10- | (2 weeks if negative blood | therapy FU if indicated by second-
7-10 days 14 days culture) ary infectious focus
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Table 6. International consensus recommendations for antibiotic therapy including long-term suppressive therapy

Superficial incisional infection

Empirical treatment: Oral antibiotic treatment covering S. aureus
Flucloxacillin oral (amoxicillin-clavulanate is an alternative)
If high MRSA prevalence: Trimethoprim-sulfamethoxazole, Clindamycin, Doxy-
cyclin, Linezolid
To be adjusted after culture result. Duration: 7-10 days

Flucloxacillin p.o. 1 g every 6-8h
(amoxicillin-clavulanate standard dose)

Isolated pocket infection (negative blood cultures)

Empirical treatment: Directed at methicillin-resistant coagulase-negative staphy-
lococci (CoNS) and S. aureus:
Vancomycin (Daptomycin is an alternative)

Vancomycin: 30-60 mg/kg/d i.v. in 2-3 doses
(Daptomycin 8-10 mg/kg i.v. od)

If systemic symptoms:
For additional Gram-negative coverage, combine with 3rd
generation Cephalosporin (or a broader betalactam antibiotic) or Gentamicin

Vancomycin: 30-60 mg/kg/d i.v. in 2-3 doses
(Daptomycin 8-10 mg/kg i.v. od) +/- Cepha-
losporin: standard dose Gentamicin 5-7 mg/

kgi.v od

To be adjusted after culture result
If sensitive staphylococcus: Flucloxacillin (1st generation
cephalosporin as an alternative). Partial oral treatment is often used. Duration
post-extraction: 10—14 days

Flucloxacillin: 8 g/d i.v. in 4 doses or (1%
generation cephalosporin standard dose)

Systemic infections without vegetation on leads or valves 6 pocket infection

Empirical treatment: (directed at methicillin-resistant staphylococci and Gram-
negative bacteria): Vancomycin (Daptomycin is an alternative) + 3rd generation
Cephalosporin (or a broader betalactam antibiotic) or Gentamicin

Vancomycin: 30—60 mg/kg/d i.v. in 2-3 doses

(Daptomycin 8—10 mg/kg od) + Cephalospo-

rin: standard dose i.v or Gentamicin 5-7 mg/
kg i.v. odb

To be adjusted after culture result
If sensitive staphylococcus: Flucloxacillin i.v. (1st generation cephalosporin i.v.
as an alternative). Duration post-extraction: 4 weeks (2 weeks if negative
blood culture, see text)

Flucloxacillin i.v. dosages as above. (1st
generation cephalosporin standard
dose i.v.)

Systemic infections: CIED endocarditis with vegetation on leads and/or valvestembolism

Empirical treatment: Vancomycin (Daptomycin is an alternative) + 3rd generation
Cephalosporin (or a broader betalactam antibiotic) or Gentamicin

Vancomycin; 30—60 mg/kg/d i.v. in 2-3 doses
(Daptomycin 8—10 mg/kg od) + Cephalospo-
rin; standard dose or
Gentamicin 5-7 mg/kg i.v. odb

Adjust to culture result according to ESC endocarditis guidelines 2015

If prosthetic valve and staphylococcal infection: Rifampicin to be added after 5—7
days

Rifampicin: 900-1200 mg/day orally (or i.v.)
in 2 doses

Duration for native valve infective endocarditis: 4 weeks post extraction,
for prosthetic valve endocarditis: (4-) 6 weeks, for isolated lead vegetation:
2 weeks therapy after extraction may be sufficient (in total 4 weeks) except

for S. aureus infection

of lead or valve involvement

Bacteraemia in a CIED patient without signs of pocket infection or echocardiographic evidence

According to pathogen specific treatment guidelines

Attempted salvage therapy and long-term suppressive therapy

Lv. antibiotics as in prosthetic valve endocarditis for 4-6 weeks
Stop antibiotic therapy under close follow-up or continue
individualized long-term suppressive oral therapy.

In case of CIED infection, after the device extraction appro-
priate timing and the indication for reimplantation should be as-
sessed individually [14,42]. Reimplantation should be delayed
or even postponed until signs and symptoms have resolved and/
or also blood cultures are negative for at least 72 h after ex-
traction [11,42,44]. The contralateral side, the femoral vein or
epicardially, is preferable for the access of replacement device
[6,42,50]. Implantations of leadless pacemakers and subcutane-
ous ICD should be considered as an alternative during CIED in-
fection. For prognosis and outcomes, cardiac implantable elec-
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tronic device infection has an in-hospital or 30-day mortality
of 5-8% [4,35,41] including mortality from lead extraction and
sepsis. For patients who do not have complete removal of hard-
ware, particularly because of considering too frail, in-hospital
mortality is significantly high, as well over the months following
discharge [15,43].

It’s obvious that CIED implantation mostly has a positive
impact on patients’ quality of life, however, according to the
above-mentioned information, CIED infections can negatively
alter the quality of life and in some cases even worse it. Conse-
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quently, patients should be selected very carefully for implan-
tation, and also all the safety rules and requirements must be
strictly followed to prevent CIED infection.

As a conclusion, it’s worth to be mentioned that despite the
development of medical technologies and improved methods
of treatment, CIED infections still remain as a major prob-
lematic issue. Preventive strategies, early diagnosis, and
proper treatment are key goals in modern cardiology. It is im-
portant both in terms of maintaining the health condition of
each patient and quality of life, as well as in terms of financial
expenses. Despite the problems described in the article, due
to the rapid development of medicine and the introduction of
advanced methods of prevention or treatment, there exists a
strong optimism that the risk of infection will be minimized
and CIED implantation can significantly improve the quality
of life in every case.
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SUMMARY

CARDIAC IMPLANTABLE ELECTRONIC DEVICE IN-
FECTIONS - PREVENTION, DIAGNOSIS, TREATMENT
AND IMPACT ON QUALITY OF LIFE

’Kuridze N., *Rukhadze B., *Bakashvili N., "*Verulava T.,
12Aladashvili A.

'Ivane Javakhishvili Tbilisi State University, *G. Chapidze
Emergency Cardiology Center, Georgia

For several decades, highly refined cardiac implantable elec-
tronic devices (CIED) are used to prevent and manage various
types of cardiac pathology, which have saved the lives of many
patients. Cardiac implantable electronic devices help maintain
and improve the quality of life by regulating the heart rate, ter-
minating life-threatening arrhythmias, and improving systolic
function, including pacemakers, implantable cardioverter defi-
brillators, and cardiac resynchronization therapy devices. Re-
gardless of the benefits received after its implantation, in some
cases, serious complication has appeared, such as CIED infec-
tions, associated with severe morbidity, mortality, financial ex-
penses and changes in the quality of life. Exactly, in this article
will be addressed the issues of prevention, diagnosis, and treat-
ment of this condition, which will help specialists to properly
assess the problem and to find a way to effectively solve it.

Keywords: Cardiac implantable electronic device, cardiac
pacemaker, implantable cardioverter defibrillator, resynchroni-
zation therapy device, CIED infection.

PE3IOME

HNHOEKNHUA HUMIIJIATUPYEMBIX OJJIEKTPHUYE-
CKHUX KAPIMOYCTPOMCTB - EE IIPEBEHIIMS, IUA-
IF'HOCTHUKA, JEYEHUE U BIIUAHUE HA KAYECTBO
KHN3HU

L2Kypunsze H.H., ’Pyxanse B.T., 2bakamsuiu H.H.,
12Bepyaasa T.H. ?Anagamsuiu A.B.

"Tounuccrkuti 2ocydapcmeennviii ynugepcumem um. M. [oicasa-
xuweunu; *Llenmp neomnodicnou kapouono2uu um. akao. I Ya-
nuosze, I pysus

V>ke HECKONBKO AECATUIICTHH ISt JTIeUeHUS U IPEBEHIINH Pa3-
JUYHBIX THIOB KapAMONOTHYECKHX TPOOIeM HCIOIb3YIOTCS
KapANOyCTPOMCTBA, KOTOPBIE PEryIUPYIOT YaCTOTY CEPACIHBIX
COKpAIIEeHNH, KyMUPYIOT yTPOXKAIONIE KU3HH BUABI apUTMUHA
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U YJTy4IIAIOT CHCTONMYECKYI0 (yHKIH0. OIHAKO BO BpeMsi M-
IUTAHTALMH JTAHHBIX YCTPOMCTB BEChMa YacTO BBIIBISIETCS MH(U-
LIUPOBAHUE IEKTPUUECKNX KapIHOYCTPOICTB, KOTOPHIEC CBSI3aHBI
¢ 3a00/1eBa€MOCTbBIO, CMEPTHOCTbBIO, (PUHAHCOBBIMH 3aTPaTaMu U
M3MEHEHHEM KauecTBa JKH3HH.

B nanHO# crarbe 3aTpOHYTHI BONPOCHI NPEBEHIMH, AHa-
THOCTHKMA M JIeYeHMs HHOHUIMPOBAHUS DICKTPUUSCKHX Kap-
JIMO-yCTPOMCTB, KOTOPBbIE MOMOTYT CIIELHAIUCTAM IPaBHIBHO
OLICHUTb U HaiiTh Haubosee YP(eKTUBHBIC YTH PELICHHS BbI-
1IeyKa3aHHOH MIpoOsIeMBl.
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PREVALENCE OF IRON DEFICIENCY AND ANEMIA IN PATIENTS ADMITTED
TO HOSPITAL WITH CHRONIC HEART FAILURE

Tosebashvili D., 'Petriashvili Sh., 2Lolashvili N., 'Petriashvili A., 2Mamatsashvili I.

!Aleksandre Aladashvili Clinic, *Thilisi State Medical University Georgia

Anemia and iron deficiency (ID) are important and com-
mon comorbidities that often coexist in patients with heart
failure (HF). Both conditions, together or independently,
are associated with poor clinical status and worse outcomes.
Whether anemia and iron deficiency are just markers of heart
failure severity or whether they mediate heart failure pro-
gression and outcomes and therefore should be treated is not
entirely clear. The prevalence of anemia in patients with HF
(defined as hemoglobin <13 g/dL in men and <12 g/dL in
women) is ~30% in stable and ~50% in hospitalized patients
[1,4,10]. It has been acknowledged that iron plays an impor-
tant role in oxygen transport, as well as in cell growth and
proliferation. In recent years, more insight has been gained
into iron physiology and the regulation of cellular iron ho-
meostasis [2] Iron deficiency occurs, for example, when the
dietary intake is inadequate, during times of digestive blood
loss or menstrual periods or during states that excessively
increase iron requirements, particularly during childhood
growth or pregnancy. However, in patients with chronic ill-
nesses, iron may become unable to be immobilized as a con-
sequence of chronic inflammation, thus leading to functional
iron deficiency. Many studies have shown that iron deficiency
is very common in patients with heart failure (HF), and its
prevalence increases with increasing New York Heart Asso-
ciation class [5,7,8]. Approximately half of all patients with
HF have either absolute iron deficiency or functional iron
deficiency defined as transferrin saturation <20% and serum
ferritin 100-300 pg/L, and this finding is only partly associ-
ated with the presence of anemia. Indeed, many HF patients
present with iron deficiency, many with anemia and some of
these with both [3,11].

The aim of our research was to study prevalence and clinical
impact of ID and anemia in HF patients admitted to the cardiol-
ogy department of our hospital.

Material and methods. We studied 133 patients with HF
who have been admitted to hospital since September 2019:
78 (58.6%) patient had ID(latent iron deficiency), 55 (42.4%)
with HF and without ID were included in the control group. All
patients aged 18 years and older were eligible, provided a left
ventricular ejection fraction of 45% or less was documented
on echocardiography during the enrolment visit and signs and
symptoms of chronic heart failure were present. All patients
gave written informed consent. Exclusion criteria were coronary
interventions of any kind within the past 6 months and planned
coronary interventions, evidence of acute or chronic infectious
or inflammatory conditions from routine laboratory assessment,
malignant disease or gastric or duodenal ulcer with or without
active bleeding.

Patient baseline assessment included a standardized HF his-
tory regarding HF etiology (classified as ischemic or non-isch-
emic) and co-morbidities. All patients underwent a standardized
clinical evaluation, including physical examination, determina-
tion of NYHA class, determination of body weight. Blood sam-
ples were drawn from an antecubital vein in the morning for the
assessment of a full blood count and clinical chemistry, includ-
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ing parameters of iron metabolism - serum ferritin and kidney
function (creatinine).

Renal dysfunction was diagnosed if the glomerular filtration
rate (eGFR) was below 60 ml/min/1.73 m?, diabetes mellitus, if
patients reported a history of diabetes or were on anti-diabetic
drugs, and chronic obstructive pulmonary disease (COPD), if
patients were on anti-obstructive pharmacotherapy or reported
that COPD had been previously diagnosed. Anemia was defined
according to World Health Organization criteria as hemoglobin
level <120 g/l in women and <130 g/l in men. ID was defined as
serum ferritin <100 pg/l. Assessment of exercise capacity was
performed by a 6-min walk test. Exercise capacity was catego-
rized as reduced, if patients performed below the median walk-
ing distance during 6-min walk test.

Continuous variables are given as means with standard devia-
tions. Non-normally distributed variables (serum ferritin, serum
creatinine, serum C-reactive protein) were log-transformed to
achieve normal distribution before analysis. Student’s t test was
used to test for between-group differences. P values of <0.05
were considered statistically significant.

Results and discussion. Baseline characteristics are given in

Table 1.

As can be seen from the Table, ID was present in 78(58.6%)
patients. None of the patients had a history of iron supplementa-
tion of any kind. Most patients in both groups are men, patients
with ID were elderly, with mean age of 75.2+8.2 and 68.1+7.1 in
group without ID. There was no significant difference between
body weight in groups. In both groups, most patients had arte-
rial hypertension: 59 (75%) and 42(76%) respectively. More pa-
tients with ID had diabetes mellitus: 26(33.3%) and 14 (25.5%)
respectively. HF etiology was predominantly ischemic in both
groups: 49 (62.8%) and 34 (61.8%) respectively. The NYHA
distribution was 9% and 16.4% for NYHA class II, 74.4%
and 69.1% for class III, and 16.7 and 27.3% for class IV. So,
most patients were with NYHA class III (74.4% and 69.1% re-
spectively). But patients with ID had significantly low LVEF:
38.1£6.9 and 42.7+4.3.

No differences were recorded for body weight, diastolic blood
pressure, platelets, eGFR or serum creatinine (all >0.05). No
such differences were found regarding hypertension and chronic
obstructive pulmonary disease.

70 (52.6%) patients from 133 presented with anemia. None
of the patients had received blood transfusion for the treat-
ment of anemia. Patients with anemia were more likely to
have concomitant ID than non-anemic patients (p <0.05), and
anemia and ID were concomitantly present in 52 (74.3%) of
the patients, Table 2.

There was a highly significant association between hemo-
globin and serum ferritin in patients with ID, but in patients
without ID, this association was only of borderline significance
(»=0.03). No corresponding associations were noted between
hemoglobin, C-reactive protein, or serum creatine after split-
ting the data set into patients with vs. without ID. The presence
of anemia, ID, or both was associated with significantly higher
NYHA class.
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Table 1. Baseline characteristics of HF patients with ID versus without ID

Characteristics Patients with ID Patients without ID p
N=78 N=55
Age (years) 75.248.2 68.1£7.1 <0.05
Male gender (%) 55 58

Body weight (kg) 83.8+8.1 81.1+7.8 0.16
Heart rate (min) 77.6£7.5 74.6£7.3 <0.05
Systolic BP (mmHg) 126+17.4 131+£19.2 <0.05
Diastolic BP (mmHg) 71.1£7.2 71.6£7.2 0.16
Hypertension (%) 59 (75%) 42(76%) 0.16
Renal dysfunction (%) 32 (41%) 11 (20%) <0.05
COPD (%) 13 (16.7%) 9(16.4%) 0.16
Diabetes mellitus (%) 26(33.3%) 14 (25.5%) <0.05
Ischemic etiology (%) 49 (62.8%) 34 (61.8%) 0.26
NYHA class II 7 (9%) 9 (16.4%) <0.05
NYHA class III 58 (74.4%) 31 (69.1%) <0.05
NYHA class IV 13 (16.7%) 15 (27.3%) 0.16
LVEF (%) 38.1+6.9 42.7+4.3 <0.05
Anemia (%) 61 (78.2%) 9 (16.4%) <0.05
Hemoglobin (g/1) 107.8+5.8 13243.6 <0.05
Platelets (10°u/L) 280.5+50.4 291.1+£24.7 0.13
Iron (umol/L) 2.98+1.1 12.845.3 <0.05
Serum ferritin (ng/l) 68.4+11.8 297+12.6 <0.05

Serum creatinine (umol/L) 104.4+26.5 102.8+17.7 0.1

eGFR (ml/min 1.73m?) 56.9+5.2 58.2+7.1 0.1
CRP (mg/dl) 4.5+1.2 4.24+0.9 <0.05

Table 2. Clinical characteristics in patients with anemia or without it

.. Patients with anemia Patients without anemia
Characteristics P
n=70 n=63

ID 52 (74.3%) 26 (25.7%) P<0.05
NYHA III 58 (82.9%) 31 (49.2%) P<0.05
NYHA IV 17 (24.3%) 11 (17.5%) P<0.05
Creatinine 103.6+11.4 103.1+10.2 P>0.05
CRP 4.1£1.3 4.08+1.1 P>0.05

Table 3. 6-min walk distance

o .
Characteristics Distance - m 7o of expected distance
for healthy persons
Anemia 205.3+£5.2* 41.2+2 4%
No anemic 224.7+7.1% 54.6+£3.1%
NYHAII 223.6+6.2* 53.5+4.2%
NYHA III 181.2+£5.9* 39.3+1.4%
Men 231.242.6* 44.5+£3.2%*
Women 194.6+3.1* 38.2+1.9%
eGFR<60 ml/min 218.9+7.2* 50.2+0.8*
eGFR>60 ml/min 188.7+£3.5% 40.3+£3.2*
LVEF <40 195.6+4.6* 41.443.3%*
LVEF >40 182.3+£5.5* 38.8+2.0%*
*P<0.05
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A total 77 (57.9%) underwent 6-min walk test: 52 patients
with ID and 25 — without ID. (Table 3).

In both groups was decreased average distance walked and
percentage of expected distance for healthy persons.

We found that gender, NYHA class, LVEF, the presence of
anemia, eGFR all predicted lower exercise capacity.

Prevalence and possible consequences of ID complicat-
ing HF have more recently been attracting increasing atten-
tion. Among more than 500 ambulatory patients with stable
HF, Jankowska et al. found an ID rate of 32 and 57% in ane-
mic and non-anemic subjects, respectively [6]. Schou et al.
using the same cut-off criteria as Jankowska et al. to define
ID, found among Danish outpatients with characteristics
similar to our study (25% female, NYHA III-IV, mean LVEF
32%) an ID prevalence of 45% and thus very comparable to
our findings [9]. Our findings regarding ID prevalence are
thus in accordance with published data from several clini-
cal cohorts. Our results also correspond to a recent report
from the Studies Investigating Co-morbidities Aggravating
Heart Failure (SICA-HF) [9]. Remarkably, and also in line
with our observations, exercise capacity decreased in parallel
to decreasing hemoglobin levels in SICA-HF. Furthermore,
exercise capacity proved significantly lower in 19% of the
patients who presented with both, anemia and ID, compared
with those with either ID or anemia.

Conclusion. Out study demonstrated high prevalence of both
anemia and ID in patients with chronic heart failure. Despite
high prevalence, ID was previously unknown in patients. Given
the clinical relevance, treatability, and independent association
with reduced exercise capacity, ID should be defined in patients
with chronic heart failure.
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SUMMARY

PREVALENCE OF IRON DEFICIENCY AND ANEMIA IN
PATIENTS ADMITTED TO HOSPITAL WITH CHRONIC
HEART FAILURE

Tosebashvili D., 'Petriashvili Sh., 2Lolashvili N.,
"Petriashvili A., 2Mamatsashvili I.

'Aleksandre Aladashvili Clinic; *Tbhilisi State Medical Univer-
sity Georgia

Anemia and iron deficiency (ID) are important and common
comorbidities that often coexist in patients with heart failure
(HF). Both conditions, together or independently, are associated
with poor clinical status and worse outcomes. The aim of our
research was to study prevalence and clinical impact of ID and
anemia in HF patients attending cardiology department of our
hospital.

We studied 133 patients with HF who have been admitted
to hospital since September 2019: 78 (58.6%) patient had ID,
55 (42.4%) with HF and without ID were included in the con-
trol group. Patient baseline assessment included a standard-
ized HF history regarding HF etiology (classified as ischemic
or non-ischemic) and co-morbidities. All patients underwent
a standardized clinical evaluation, including physical exami-
nation, determination of NYHA class. Blood samples were
drawn for the assessment of a full blood count and clinical
chemistry, including iron and serum ferritin and kidney func-
tion (creatinine). Assessment of exercise capacity was per-
formed by a 6-min walk test. ID was present in 78(58.6%)
patients. 70(52.6%) patients from 133 presented with anemia.
Most patients in both groups are men, patients with ID were
elderly, in both groups, most patients had arterial hyperten-
sion, more patients with ID had diabetes mellitus, HF etiolo-
gy was predominantly ischemic in both groups, most patients
were with NYHA class III, patients with ID had significantly
low LVEF. No differences were recorded for body weight,
diastolic blood pressure, platelets, eGFR or serum creatinine,
no such differences were found regarding hypertension and
chronic obstructive pulmonary disease. There was a highly
significant association between hemoglobin and serum fer-
ritin in patients with ID, but in patients without ID, this asso-
ciation was only of borderline significance. The presence of
anemia, ID, or both was associated with significantly higher
NYHA class. We found that gender, NYHA class, LVEF, the
presence of anemia, eGFR all predicted lower exercise capac-
ity.

Keywords: Iron deficiency, Anemia, Exercise capacity, Heart
failure, Prevalence.
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JE®UINT KEJE3A U AHEMHM VY TAIIUEHTOB,
TOCIHATAJTA3ZAPOBAHHBIX C XPOHMUYECKOW CEP-
JEYHOI HEJOCTATOYHOCTBIO

"MocedamBuian 1. T., 'Tlerpuamsuim LI,
ToaamBuian H.O., 'TlerpuamBuiu A.IIL,
*Mamanamsuiu 1.0.

"Knunuxa Anexcanopa Anadaweuny; >Tounucckuii 2ocydap-
cmeenublll MeOuyuHcKull ynugepcumem, I py3us

Anemus u nepunut sxenesa ([IXK) - 3HaumMble W pacmpo-
CTpaHEHHBIE KOMOPOUAHOCTH, KOTOPBIE YACTO COCYIIECTBYIOT Y
MAIMEHTOB C cepredHoit Henocrarounocthio (CH). Oba cocro-
SIHUSI BMECTE MITH 0 OTAENBHOCTH CBSI3aHBI C INIOXUM KIMHHUYe-
CKHM CTaTyCOM U HeOIaroMpHATHBEIM HCXOOM.

Lenpro mccnmenoBaHus SIBUIIOCH ONPEAENEHHE PacIpocTpa-
HEHHOCTH W KIMHHYECKOTO BO3JCHCTBUS Je(UIMTA >kene3a H
AQHEMHH Y TTAIMEHTOB C CePACYHON HEJO0CTaTOTHOCTHIO.

Habnromanuer 133 mammenta ¢ CH, xoTopble HaXOmwCh B
kiuHUKe ¢ ceHTsopsa 2019 r: y 78 (58,6%) manmenToB oTMe-
qancst 10K, 55 (42,4%) naunentos ¢ CH, 6e3 nepunura xenesa
COCTAaBMIIM KOHTPOJIBHYIO TpymITy. ba3oBast omeHKa marueHToB
BKJTIOYANIa CTAHJapTU3HUPOBAHHYIO MCTOPHIO CEPACYHON HEmo-
CTaTOYHOCTH OTHOCHTENIBHO STHOJOTHH, KIACCH(OUINPYeMOH
KaK MIIeMUYECKas WM HEeWIIeMHUYecKas, W COMyTCTBYIOIINX
3aboneBannii. Bce manueHTsl MpOIUTH CTaHAAPTH3NPOBAHHYIO
KIIMHAYECKYIO OIIeHKY, BKJIIoUas (pusndeckoe oOcieqoBaHHE,
omnpeneneHne GyHKIMOHATbHOTO Kinacca mo NYHA. Jlns onen-
KM OOIIEero aHain3a KPOBH M OMOXMMHUH, B TOM YHCJIE JKele3a,
(dbepputnHa 1 GyHKIMH MOYeK (KpeaTHHUH) 3a0Upaii 0Opa3ibl
kpoBu. OTIEHKY TOJIEPAaHTHOCTH K (U3MUYECKOM Harpy3Ke MpoBO-
JIAITA TIOCPENICTBOM TecTa 6-MHHYTHOH Xomp0bl. JJK ormeuan-
csy 78 (58,6%) mammentoB. M3 133 manmentoB y 70 (52,6%)
BBISIBIICHA aHEMMS. BOMBIIMHCTBO MAMEHTOB B 00EHX Ipymmax
OBLTH MY>KUMHBI, MMEIH apTepHaiIbHYyI0 THIEPTEH3HMIO U Ca-
xapHblii 1uadet, stnonorus CH B obemx rpymmax Obuta mpe-
MMYIIECTBEHHO niIeMudeckoi. 89 marmmentoB mmenn CH 111
¢dynkamonansHoro knacca mo NYHA. [Manuentsr ¢ DK nmenn
3HAYUTETBHO HHU3KYIO (DPaKIMIO BHIOPOCA JEBOTO JKETyHOUKA
(LVEF). Paznuunii mo macce Tema, ANACTOTMYECKOMY KPOBSHO-
My AaBieHuio, TpombormraM, €GFR nnm kpeaTHHIHY CHIBOPOT-
KN HE 3aperucTpupoBaHo, CyIIecTByeT BechMa 3HAYMTENbHas
CBSI3b MEXKIy IOKAa3aTelsIMH TeMOITOOMHa W (heppUTHHA ChHI-
BOPOTKH KpoBH y marueHToB ¢ /K, ogHako y manueHToB 0e3
JUK sTa cBsi3b MMena TOJIbKO MOrPaHUYHOE 3HaueHue. AHEeMusl,

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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JIK v 06a accorMupyroTes Co 3HAYUTEIBHO 00JIee BBICOKUM
kiaccom NYHA. ABropamu BbISIBIICHO, 4TO 1101, Kitacc NYHA,
LVEF, namuune anemun, eGFR nporaosupyror 6onee HU3KYIO
TOJIEPAHTHOCTh K (PU3MUYECKOM HArpy3Ke.
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CORRELATION BETWEEN THE LEVELS OF ADIPOSE-DERIVED HORMONE
AND CARDIOMETABOLIC MARKERS IN PATIENTS WITH HYPERTENSION AND OBESITY

Goncharuk O., Matyukha L.

P. Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

The WHO declared obesity to be a global pandemic in 2014.
The worldwide number of overweight individuals makes up 2.1
billion, which is about 30% of the total population. This ten-
dency keeps on rising. More than 3 million people die yearly
from obesity. Since 1975, the incidence of obesity has tripled in
all parts of the world [1]. Countries with advanced economies,
such as the United States and the United Kingdom, are consid-
ered to have the highest obesity levels, but still they are ranked
12" and 36" by obesity rates, with 36.2% and 27.8%, respec-
tively. Actually, obesity is the most typical for island countries
— Samoa, Tokelau — nearly 74%, Nauru — 61% and the Cook
Islands — 55.9%. Countries that almost don’t face the problem
of obesity are India (3.9%), Bangladesh (3.6%) and Vietnam
(2.1%). Ukraine is ranked 76" among 210 countries by obesity
rates — about 24.1% of the population have this condition and
almost 38% are overweight [2,3]. The discovery concerning
endocrine functions of adipose tissue has led to the interest in
studying its role in the development of cardiovascular and meta-
bolic diseases. It is known currently that adipose tissue not only
responds to afferent signals originating from the autonomic and
central nervous system, but also secretes itself factors having
crucial endocrine functions. Examples may include leptin, adi-
ponectin, ghrelin, resistin and other cytokines - tumor necrosis
factor alpha (TNFa), interleukin-6 (IL-6), complement cascade
components, plasminogen activator inhibitor-1, proteins of the
renin-angiotensin system (I and II), cytochrome P450 and oth-
ers. Adipose tissue plays a significant part in the metabolism
of steroid, sex hormones and stress-responsive glucocorticoids
(cortisol and cortisone), secretes enzymes essential for activa-
tion, interconversion and inactivation [4-9]. It is also a known
fact that adipocytes have numerous receptors, responsible for
their sensitivity to humoral factors, enabling adipose tissue to
interact with endocrine, cardiovascular, immune and nervous
systems. Before the discovery of leptin, the research involving
mice, holding recessive mutations linked to obesity (ob) and
diabetes (db), predicted the existence of a circulating endocrine
hormone capable of transmitting information relating to energy
sufficiency of fat depots from periphery to the CNS. These pre-
dictions were later verified by the discovery of the leptin-encod-
ing gene (Lepob) in 1994 [10-12].

Leptin (from the Greek /eptos — thin) is a 16-kDa polypep-
tide containing 167 amino acids with a structural configuration
similar to cytokines. Leptin has anorexigenic effects, metabolic
costs and controls carbohydrate and fat metabolism [13-14]. A
correlation between leptin levels and values in systolic dysfunc-
tion and heart failure has also been proved [15-16]. The mat-
ter of a correlation between the hormone leptin and the values
of morphometry, anthropometry, lipid, purine, calcium profiles
and other metabolic indicators in patients with hypertension and
obesity remains under-explored.

The aim of our study was to analyze the relationship between
leptin levels and morphometric, anthropometric, biochemical
parameters in patients with hypertension and obesity and in
group with healthy individuals.

Material and methods. The research was conducted within
the period between 2017 and 2019 at the clinical bases belong-
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ing to the Department of Family Medicine and Outpatient Care
Shupyk National Healthcare University of Ukraine. The main
group was comprised of 64 individuals with hypertension and
obesity/excess weight aged 25-63. Patients diagnosed with stage
I-1I hypertension, BP over 140/80 mmHg or lower, in case of
chronic usage of antihypertensive drug, BMI over 24.9, waist
circumference of 80 cm and higher in women and 94 c¢cm and
higher in men. The control group was comprised of 21 relatively
healthy individuals (7 men and 24 women) with the BMI of 18-
24.9 kg/m. All patients observed were comparable by age with
predominance of women. Essential hypertension was verified in
accordance with the guidelines by the Ukrainian Association of
Cardiology [17]. Obesity was diagnosed according to the WHO
classification [18]. All patients underwent an in-depth clinical,
anthropometric, morphometric and lab examination, including
blood pressure, height, weight and waist circumference, as well
as the detection of fasting glucose, total cholesterol, HDL, LDL
and VLDL levels, atherogenic index, uric acid, serum hormone
leptin and ionized calcium (Ca?") levels and body fat percentage
measured by a bioimpedancemetry (BIM) method. A BIM test
was performed using a body composition analyzer — OMRON
Body Composition Monitor BF212 (Japan), 2012. Measure-
ments were taken while standing, barefoot, pre-treating a sur-
face with ethanol 96%, preliminarily bringing height, sex and
age parameters into the program. The accuracy of measuring the
body fat percentage was up to 0.1% [19]. The firmware mea-
sured the percentage of adipose tissue and weight. To character-
ize a body weight a body mass index (BMI) was used, calculated
by the formula: BMI (kg/m?) = body weight (kg)/height (m)%. A
body weight was considered normal in case of a BMI < 25.0 kg/
m?, excess — from 25.0 to 29.9 kg/m?, 1 degree obesity — from
30.0 to 34.9 kg/m?, II degree obesity — from 35.0 to 39.9 kg/
m?, Il degree obesity > 40.0 kg/m?. The type of adipose tissue
distribution was determined according to a waist circumference
(WC). AWC measurement > 94 cm in men and > 80 cm in wom-
en was considered the distinctive feature of abdominal obesity
[20]. A waist circumference was measured using a standardized
medical tape measure supposed to identify the risk for meta-
bolic syndrome by the WHO, and height — by means of a floor-
mounted stadiometer RP-2000. A biochemical analysis was
conducted using Olympus Aubso automated analyzer (France).
The criteria for non-inclusion of patients in the study were pa-
tients with stage III hypertension, stable and unstable angina,
previous myocardial infarction, pre-existing cerebrovascular ac-
cident, ejection fraction lower than 50%, systemic infections,
pregnancy, insulin-dependent diabetes, renal failure, decompen-
sated cirrhosis (elevation of transaminases to more than 3 times,
total bilirubin — more than 2 times), thyroid gland hyper- and
hypofunction, cancer. The study was carried out in accordance
with the national norm of bioethics and statements of Helsinki
declaration (1975, version of 2013) for medical research involv-
ing human subjects, including research on identifiable human
material and data. The study was approved by the Bioethics
Committee for Experimental and Clinical Research Shupyk
National Healthcare University of Ukraine, Kyiv, Ukraine. All
patient signed an informed consent to participate in the study.
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Statistical data analysis was performed using SPSS Statistics
ver. 23.0.0 and StatPplus ver.7.3.3.0. The results base and data
preparation for mathematical processing were performed in
MS Excel 2007. A database check, when it comes to patient
distribution, was performed using the Kolmogorov-Smirnov
test and the Shapiro-Wilk W-test. The probability of a dif-
ference between comparison groups was identified using the
Mann—Whitney U test for non-parametric statistics and the
Student t-test for parametric ones. A correlation between pa-
rameters was estimated using the Pearson’s correlation coef-
ficient. A correlation between parameters was analyzed using
a multivariate multiple regression model. Multiple regression
analysis was used to analyzed a correlation between the de-
pendent variable of plasma leptin and body fat mass (BFM),
BMI, age, SBP, DBP, cholesterol, TG, HDL, LDL, VLDL,
atherogenic index, uric acid, ionized calcium, glucose, gly-
cated Hb, as independent variables. The acknowledged prob-
ability of error p< 0.05 with the confidence interval (CI) of
95%, p< 0.01 with a CI accounting for 99% were considered
significant for all calculations.

Results and discussion. In accordance with the findings
the majority of those examined in both groups were made up
by women — 65.6% (aged 40.25+17.53) in the core group and
63.6% among controls (aged 37.5+7.14). The average weight in
the core group with obesity and hypertension was 34.1% higher
than in the group consisting of healthy individuals (88.62+21.01
kg — core group, 58.35+16.02 kg - control group). Anthropomet-
ric and lab findings are represented in the Table 1.

Anegative correlation between ionized calcium levels and age
(r=-0.26 p=0.007), uric acid (r=-0.28 p=0.004), positive correla-
tion with HDL (1=0.29 p=0.003) were detected in a correlation
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analysis in the core group, a negative correlation between ion-
ized calcium and body fat mass turned out to be weak (r=-0.21
p=0.03). A weak positive correlation between uric acid levels
and age (r=0.25 p=0.009), triglycerides (r=0.28 p=0.004), VLDL
(r=0.28 p=0.004) and atherogenic index (r=0.35 p=0.0002) was
obtained; negative — between uric acid levels and HDL (r=-0.49
p=0.002). A strong positive correlation between glucose levels
and SBP (1=0.34 p=0.0004), weak positive correlation between
glucose and leptin (r=0.21 p=0.03), glycated hemoglobin and
SBP ( 1=0.29 p=0.003), between glucose levels and age (r=0.23
p=0.01) and weak negative between glucose measurements and
HDL (r=0.23 p=0.02), glycated Hb and VLDL (r=-0.3 p=0.001)
were obtained when it came to metabolism. A weak negative
correlation was found between glycated hemoglobin and leptin
(r=-0.21 p=0.03), however, a strong one — between glycated
hemoglobin and glucose (r=0.85 g = 0.000001). A strong posi-
tive correlation between a BMI value and a waist circumference
(r=0.92 p=0.00001), body weight (r=0.88 p=0.000001) and BFM
(r=0.65 p=0.000001) was also detected. A strong positive corre-
lation was also reported between BFM and a body weight, BFM
and a waist circumference (r=0.47, r=0.57 p<0.05). A strong
positive correlation was detected between a waist circumference
and a patient’s weight (r=0.7 p=0.00001). A weak positive cor-
relation was recognized between SBP and a waist circumference
(r=0.24 p=0.01), no correlation was found between SBP and
age (r=0.02 p=0.03). A strong positive correlation was found
between the levels of DBP and SBP (r=0.8 p=0.00001), moder-
ate positive Obetween DBP and a waist circumference (r=0.45
p=0.001), weak positive — between DBP and weight (r=0.36
p=0.0001) and BFM (r=0.26 p=0.008). A strong positive corre-
lation between LDL and cholesterol (r=0.7 p=0.00001), VLDL

Table 1. Clinical, morphometric, anthropometric and lab values in the group
of healthy individuals and patients with hypertension and obesity/excess weight

Parameters Patients with hypel:tension and obesity/ Group of healthy individuals
excess weight (n=64) (n=21)
Men, n (%) 22 (34.38) 7 (34.33)
Women, n (%) 42 (65.63) 14 (66.67)
SBP, mmHg 151.88+13.52* 120.47+0.47
DBP, mmHg 101.47+5.72* 80.47+0.47
Weight, kg 88.62+21.01* 58.35+16.02
BMI 32.13+6.97* 21.14+2.83
BFM, % 40.57+8.52* 29.3+1.73
Waist circumference, cm 109.33+18.82* 69.75+6.84
Glucose, mmol/L 4.6+£0.7 4.0+0.11
Total cholesterol, mmol/L 5.6£1.01%* 4.67+0.84
Triglycerides, mmol/L 1.41+0.8%* 0.78+0.5
HDL, mmol/L 1.45+0.3%* 1.73+0.1
LDL, mmol/L 3.5+0.95%* 3.6+0.32
VLDL, mmol/L 0.64+0.36* 0.34+0.03
Atherogenic index 3.97+0.89%* 2.49+0.2
Uric acid, pmol/L 288.23+£74.04%** 164.42+84.48
Tonized calcium, mmol/L 1.13+0.5* 1.844+0.94
Leptin, ng/ml 14.47+10.1%** 4.2+1.76
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and triglycerides (r=0.9 p=0.000001) was detected when it came
to lipid metabolism. A weak negative correlation — between cho-
lesterol and body weight (r=-0.36 p=0.0002), weak positive —
between cholesterol and age (r=0.25 p=0.009), cholesterol and
BMI (r=0.27 p=0.006); as well as a moderate correlation — be-
tween HDL and triglycerides (r=-0.4 p=0.00004).

A strong positive correlation in the group with hypertension
and obesity between plasma leptin levels and total cholesterol
(r=0.40, p=0.00004), strong negative correlation between leptin
and HDL (r=-0 , 43, p=0.0005), uric acid (r=0.32 p=0.00092)
and ionized calcium levels (r=-0.35 p=0.00027) were traced
in accordance with the resulting data of a correlation analysis,
although correlations observed between leptin and age (r=0.22
p=0.02), leptin and glycated hemoglobin (r=-0.21 p=0.03) were
weak. A correlation analysis between the level of the hormone
leptin and lab markers is represented in the Table 2.

When analyzing measurements in the group of healthy indi-
viduals, the following correlations were observed: a strong positive
correlation between BMI, wait circumference and BFM (1=0.85,
r=0.86, p<0.05), between age and a waist circumference r=0.67

(p=0.001), BFM r=0.7 (p=0.005), BMI r=0.95 (p<0.05). Hormone
leptin levels in the group of healthy individuals correlated with a
waist circumference (r=0.78, p=0.005), BFM, BMI and age (r=0.92,
r=0.94, r=0.81, p<0,05), consequently, a strong positive correlation
of leptin was also observed with uric acid levels (=0.94) and ion-
ized calcium (r=0.91) at p<0.05, while a strong negative — between
leptin and HDL (r=- 0.76, p=0.00008).

Based on the results, we can state the high importance of an
adipose-derived hormones — leptin and obesity factor in the de-
velopment of atherosclerotic, metabolic complications, and dis-
orders of calcium and purine metabolism, resulting in negative
impact on the duration and quality of patient’s life.

In order to further analyze and determine the intensity of
the effect of leptin measurements on risks for cardiometabolic
complications we conducted a regression analysis using a lin-
ear regression between hormone leptin levels, clinical, lab, an-
thropometric and morphometric indicators. Variables that had
significant association with leptin in univariate analysis were
entered in multivariable analysis. The results are represented in
the Table 3, 4, 5.

Table 2. Pearson's correlation coefficients for lab parameters

Parameters Pearson’s correlation coefficient
Age** 0.22
Total cholesterol*** 0.40
HDL*** -0.43
LDL — ** 0.4
Uric acid *** 0.32
Tonized Ca?" *** 0.35

notes: * A correlation is significant at p<0.05; ** p<0.01, *** p<0.001

Table 3. Multiple linear regression analysis involving hormone leptin® levels and clinical parameters

Beta-coefficient St::iird Ugg:/z l(i;lit L(;VSV:;; l(i;lit T-statistics P

Waist circumference -0,11 0,12 -0,32 0,18 -0,54 0,58
BFM -0,23%* 0,11 -0,51 -0,07 -2,61 0,01%*

BMI 0,21 0,36 -0,37 1,07 0,95 0,34

Age 0,12 0,07 -0,02 0,25 1,67 0,09

SBP 0,03 0,09 -0,17 0,21 0,24 0,8

DBP -0,02 0,17 -0,37 0,32 -0,15 0,87

Cholesterol -0,04 1,06 -2,58 1,65 -0,43 0,66
Triglycerides 75,54** 151,63 691,18 1294,47 6,54 0,04%*

HDL -1,25%%* 10,01 -63,97 -24,14 -4,4 0,00003 ***

LDL 0,46 3,79 -2,32 12,77 1,37 0,17
VLDL -75,44%* 333,34 -2 839,66 -1513,41 -6,52 0,05%*
Atherogenic index -1,11%* 5,33 -23,80 -2,56 -2,46 0,01%*

Uric acid 0,03 0,01 -0,01 0,02 0,42 0,67

Tonized calcium -0,48%%* 1,63 -12,77 -6,27 -5,83 0,001 ***
Glucose -0,03 2,08 -4,61 3,68 -0,22 0,82
Glycated Hb -0,21 1,21 -4,28 0,55 -1,53 0,12

notes: “ - Dependent variable: leptin; * - coefficient significant at p<0,05; ** - p<0.01, *** - p<0.001

Table 4. Correlation coefficients of the hormone leptin and the clinical indicators studied: BEFM, BMI, age, SBP, DBP,
cholesterol, TG, HDL, LDL, VLDL, atherogenic index, uric acid, ionized calcium, glucose, glycated Hb

R R squared

Adjusted R squared

Predicted R squared

0,83 0,70

0,55

© GMN
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Table 5. Model validity indicators

d.f. SS (sum of squares) MS F P
Regression 16 7 028.54 439.28 12.11 0.000002
Residual 48 2974.18 36.27
Total 64 10 002.73

notes: SS — sum of squares, DF — degrees of freedom, F' — F statistics (F criterion)

Taking into consideration this regression model, we are get-
ting 6 indicators with a significant effect on hormone leptin
levels at the error level p<0.05, namely such indicators as
BFM (B-0.23, p=0.01), TG (B=75.54, p=0.04), HDL (B=-1,25,
p=0.00003), VLDL (B=-75.44, p=0.05), atherogenic index (=-
1.11, p=0.01) and ionized calcium levels (f=-0.48, p=0.001), the
level of triglycerides (f=75.54, p=0.04) and VLDL (=-75.44,
p=0.05) had the strongest effect on hormone leptin levels.

A regression coefficient R equal to 0.83 in multiple regres-
sion, obtained as a result of the study, is indicative of a high sig-
nificance of the model we have got. The value of the R squared
is close to 1, thus this model is adequate. Results of the calcula-
tions revealed that 70% of the effect, in the dependence model
involving plasma levels of the hormone leptin and independent
variables, accounts for the factors we have considered, and an-
other 30% — for another factors (Table 4).

The F-value (F=12.11) in the Table V indicates that this model
properly explains the overall variance of the dependent variable
of the hormone leptin from the other morphometric, anthro-
pometric, as well as clinical and lab parameters (p=0.000002)
evaluated.

The result indicates that hormone leptin levels are highly like-
ly to be predetermined by factorial causes, chosen in the study.
Conclusions.

1. Obesity is a significant social, economic and medical problem
which is rapidly spreading.

2. The study indicated the levels of lelptin, uric acid, triglyc-
erides, total cholesterol, SBP, DBP and waist circumference to
be statistically and significantly higher in patients with excess
weight/obesity and hypertension than in healthy individuals (p<
0.05).

3. Leptin levels predominantly correlated with total cholesterol
(r=0.40, p=0.00004), HDL (r=-0.43, p=0.0005) and LDL (r=0.4
p=0.0005), uric acid (r=0.32 p=0.00092), ionized calcium levels
(r=-0.35 p=0.00027), and least of all correlated with age (r=0.22
p=0.02).

4. In accordance with a multiple regression analysis, 6 indica-
tors have the most significant effect on hormone leptin levels,
namely BFM (B-0.23, p=0.01), TG ($=75.54, p=0.04), HDL
(B-1.25, p=0.00003), VLDL (B-75.44, p=0.05), atherogenic in-
dex (B-1.11, p=0.01), ionized calcium levels ($-0.48, p=0.001),
while the strongest effect on hormone leptin levels was provided
by the level of triglycerides (f=75.54, p=0.04) and VLDL (f3-
75.44, p=0.05).

5. Using a linear regression approach it was identified that the
level of the hormone leptin, with 70% probability, is predeter-
mined by factorial variables received in the study.

6. The study provided evidence of the strong correlation between
hormone leptin levels and specific morphometric, anthropomet-
ric, as well as clinical and lab parameters, which may indicate
its critical role in bringing cardiometabolic risk and stimulates
further research and detection of brand new risk factors and pa-
rameters that may affect it.
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SUMMARY

CORRELATION BETWEEN THE LEVELS OF ADI-
POSE-DERIVED HORMONE AND CARDIOMETABOL-
IC MARKERS IN PATIENTS WITH HYPERTENSION
AND OBESITY

Goncharuk O., Matyukha L.

P. Shupyk National Healthcare University of Ukraine, Kyiv,
Ukraine

The aim - to analyze the relationship between leptin levels
and morphometric, anthropometric, biochemical parameters
in patients with hypertension and obesity and in healthy in-
dividuals.

The study included 64 patients with obesity and hyperten-
sion and 21 healthy individuals. The groups were comparable
in age and gender. Leptin was determined by enzyme immu-
noassay method. Data are presented as mean values and the
error of the mean (M+m). Differences were considered statis-
tically significant at p<0,05.

It was found out a strong positive correlation in the group with
hypertension and obesity between plasma leptin levels and total
cholesterol (r=0.40, p=0.00004), strong negative correlation be-
tween leptin and HDL (r=-0 , 43, p=0.0005), uric acid (r=0.32
p=0.00092) and ionized calcium levels (r=-0.35 p=0.00027).
Leptin levels in the group of healthy individuals correlated with
a waist circumference (r=0.78, p=0.005), BFM, BMI and age
(r=0.92, r=0.94, r=0.81, p<0 , 05), uric acid levels (r=0.94) and
ionized calcium (r=0.91) at p<0.05.

The present study provides evidence that BFM, TG, HDL,
VLDL, atherogenic index, ionized calcium levels and uric acid
have a significant impact on serum leptin in patients with hyper-
tension and obesity.

Keywords: leptin, obesity, hypertension, body fat mass.
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PE3IOME

B3AMMOJIEMCTBUE MEXAY YPOBHEM JKHPHO-
MPOU3BOJHOI'O TOPMOHA U KAPIUOMETABOJIN-
YECKUMHU MAPKEPAMMU Y ITAIIMEHTOB C T'HIIEP-
TEH3HUENA U O)KUPEHUEM

TFonuapyk O.FO., Martioxuna JL.®.

Hayuonanvhulii ynusepcumem 30pagooxparerus Ykpaunvl um.
11JI. Ulynuxa, Kues, Yxpauna

Lenb uccnenoBanus - aHaiau3 B3aMMOCBS3eH MEKIY YPOBHEM
CBIBOPOTOYHOTO JIENITHHA ¥ MOP()OMETPHIECKIMH, aHTPOTIOME-
TPUYECKIMH, OMOXUMUYECKIMH MOKA3aTeTIMH y TAI[EHTOB C
apTepHuaIbHON TUIIEPTEH3NEH U OKHPEHUEM 1 Y 30POBBIX JIHI.

B uccnenoBanme BKIIOYEHBI 64 TMalMieHTa ¢ O)KUPEHUEM U
apTepuanbHOl TunepTeHsueil (0CHOBHas Tpymma) u 21 oTHO-
CHTEIBHO 3MO0POBBIN ManMeHT (KOHTPONbHas Tpymnmna). [pymms
OBLIH COMOCTaBUMBI TI0 BO3PACTy W IMONy. JIeNTuH ompenemsin
UMMYHO(EPMEHTHBIM METOROM. JlaHHbIE MPENCTaBICHBI Kak
cpemHue 3Ha4YeHUs 1 omuoka cpeanero (M+m). CTaTHCTHUECKH
3HAYUMBIMH cuuTaimy pazmmaust npu p<0,05.

VY manueHToB OCHOBHOH IPyTITBl OOHApY>KeHa CHIIBHAS MTOJI0-
JKUTEIbHASI KOPPETAIHOHHAS CBSI3b MEXKTy YPOBHEM JICTITHHA B
m1a3Me U ooumM xonecrepuHoM (r=0,40, p=0,00004), cunbHas
OTpUIIaTeNbHAsT KOPPEILSIIUS MEX/Ty JIENTHHOM U JTUIOIPOTEH-
Hamu BbIcokoit urotHocTH (JIIIBIT) (1=-0,43, p=0,0005), moue-
Boii kucnoro#t (1=0,32 p=0,00092) 1 ypoBHEM HOHU3UPOBAHHO-
ro kaneiust (r=-0,35 p=0,00027). YpoBeHb NenTHHA B TpyTIIe
3IIOPOBBIX JIHII KOPPEIUPOBAT ¢ OKPYKHOCTBHIO Tanmuu (1=0,78,
p=0,005), xupoBoit maccoii Texa (JKMT), mHIEKCOM MacChI
tena u Bozpactom (1=0,92, 1=0,94, r=0,81, p<0,05), a Taxxe Mo-
4yeBoi kucioroit (r=0,94) n ypoBHEM MOHH3HMPOBAHHOTO Kallb-
mus (1=0,91) mpu p<0,05.

Pe3ynpTataMu TIPOBEIEHOTO HCCIEAOBAHMS JOKA3aHO, UTO
JKMT, tupeornodOymun, JIIIBII, mumonpoTenHbl 0O4eHb BHICOKOM
TUIOTHOCTH, MHAEKC aTePOTeHHOCTH, YPOBHI HOHU3UPOBAHHOTO
KaJlbIMs U MOYEBOH KHCIIOTHI OKa3bIBAIOT 3HAUMTEIBHOE BIIH-
SHHE HA yPOBEHb JENTHHA B CHIBOPOTKE KPOBHU y MAI[HEHTOB C
apTepUaIbHON TUIIEPTEH3UEN U OKUPEHUEM.
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NEUROLOGICAL MANIFESTATIONS OF PROLACTINOMA (CASE REPORT)

Naumova L., Milevska-Vovchuk L., Burak A., Krytskyy T., Pankiv L.

1. Horbachevsky Ternopil National Medical University, Department of Internal Medicine Nel, Ukraine

A transient or stable increase of prolactin levels in blood in
non-pregnant and non-lactating women is assessed as hyperpro-
lactinemia. In most cases, hyperprolactinemia is caused by the
pathology of the pituitary gland of organic or functional genesis
and is considered as a marker of dysfunction of hypothalamic-
pituitary regulation, which leads to a multifaceted complex of
signs of neuroendocrine disorders[1].

Microprolactinomas are considered to be among the most
common functioning pituitary adenomas. And although in the
structure of general cancer they take a relatively small percent-
age - 1-2%, but the moral, economic and social damage they
cause to society is enormous. And if the connection of prolacti-
noma today is clearly associated with the development of hyper-
prolactinemic hypogonadism, the problems of mental disorders
on the background of hyperprolactinemia remain unexplored
[2,3].

Psychoautonomic disorders play an important role in the clin-
ical picture of pituitary microprolactinoma in women of repro-
ductive age. They develop in more than 40% of cases and lead to
a decreased quality of life, the development of social maladapta-
tion and even disability of patients [4].

Various affective phenomena such as anxiety, depression,
phobias are accompanied by the syndrome of autonomic dys-
function. Often, the first symptoms of depressive and anxiety
disorders develop in 8-12 months after the onset of menstrual
disorders. There is a noticeable correlation between the degree
of expression of depressive and anxiety disorders and the depth
of changes in the hormonal status of women. Neurological man-
ifestations of hormonally active pituitary prolactin in women of
reproductive age are often represented by headache, autonomic
dysfunction and psychoaffective changes. This complex of signs
is often obligatory for patients of reproductive age with pituitary
microprolactinomas and is often evaluated by patients in iso-
lation, without indication of concomitant gynecological symp-
toms, which requires active interviewing regarding the ovari-
an-menstrual cycle violation as a clinical criterion of hormonal
status defect, which directly correlates with the clinical picture
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of neurological disorders. This approach will provide an early
diagnostics and timely commencement of a pathogenetic antihy-
perprolactinemic therapy, against which this group of symptoms
is largely eliminated [5].

Bromocriptine shrinks the tumor and returns prolactin levels
to normal in the majority of patients. To avoid side effects such
as nausea and dizziness, it is important to start the bromocriptine
treatment slowly. Usual maintenance doses are 2.5 (one tablet)
to 7.5 mg (3 tablets) daily.

Bromocriptine treatment should not be interrupted without
consulting an endocrinologist. Prolactin levels often rise again
in most people when the drug is discontinued.

Another dopamine agonist is cabergoline, which may be more
effective and better tolerated than bromocriptine. Another ad-
vantage of cabergoline is that it may be prescribed as a weekly
dosage of 0.5 (one tablet) to 2.0 (4 tablets) mg weekly [6].

One of the most principal and frequent reasons that cause the
failure of the menstrual cycle are diseases of ovaries, for exam-
ple, the infections of pelvic organs and genitals cased by Chla-
mydia, Ureaplasma, Mycoplasma. Another reason is the dys-
function of hypothalamic-pituitary system and thyroid gland. In
case of hormone changes the menstrual cycle becomes irregular.
Moreover, external factors, such as climate changes, excessive
exercises, smoking, alcohol, drugs, diet, stress can also influence
the regularity of the menstrual cycle. Besides, the irregular men-
strual cycle is found in patients who take some hormone drugs,
antidepressants, anticoagulants. In some episodes the failure of
the menstrual cycle is a hereditary disease.

Prolactinomas belong to the group of benign adenomas, most
often found among pituitary tumors (up to 30%), extremely
rarely become malignant and observed in women of the child-
bearing age group, 6-10 times more often than in men. The size
of prolactinoma usually does not exceed 2-3 mm, but in men, as
a rule, there are large adenomas more than 1 cm in diameter [7].

Prolactinomas are hormone-active pituitary adenomas secret-
ing prolactin - a “milk hormone” that stimulates postpartum
lactation in women. Normally, in smaller quantities, prolactin
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is produced in men. Together with luteinizing and follicle-stim-
ulating hormones, prolactin has a regulating effect on reproduc-
tion and sexual function. In women, these hormones provide
estrogen synthesis, regulation of the menstrual cycle and ovula-
tion, in men - testosterone production and sperm activity [8].

Excess of prolactin, secreted by prolactinoma (hyperprolac-
tinemia), suppresses estrogenogenesis in women and leads to
anovulation and infertility. In men, prolactin-secreting adenoma
causes erectile dysfunction, gynecomastia and loss of libido.

The reasons of the prolactinomas growth is not known.
However, in some patients with pituitary adenomas (including
prolactinoma), genetic disorders are noted, such as a multiple
endocrine neoplasia type I - a hereditary disease characterized
by excessive secretion of the hormones of the parathyroid, pan-
creas, pituitary and multiple peptic ulcers. In some cases, there
is a tendency to the hereditary growth of prolactinomas [9].

Modern endocrinology, together with genetics research, con-
tinues to identify genes responsible for the occurrence of pro-
lactinomas.

Symptoms of prolactinomas. Manifestations of prolactinomas
can be caused by both elevated levels of prolactin and tumor
compression of the surrounding brain tissues. The severity of
symptoms depends on the size of prolactinomas. When mac-
roprolactinomas are compressing the optic nerves, visual dis-
turbances are noted (narrowing of the visual fields, difficulty in
recognizing lateral objects, double vision). Macroprolactinoma
compression of the optic chiasm can lead to blindness.

Large prolactinomas cause symptoms of Central nervous
system lesion: headaches, depression, anxiety, irritability, emo-
tional instability. In addition, macroprolactinomas, pressing the
pituitary gland, cause a violation of the production of other hor-
mones of this gland.

The symptoms of prolactinomas in women.

Early manifestation of prolactinoma in women is the change
in the rhythm of the menstrual cycle from oligo- and opsymenor-
rhea to amenorrhea. Violation of the formation of follicle-stimu-
lating and luteinizing hormones leads to a lack of ovulation and
the impossibility of conception. But sometimes the first clinical
manifestations can be represented by headaches, memory loss
and cognitive impairment, nervousness and increased irritabil-
ity. Some authors indicate that the above mentioned symptoms
are more typical for macroadenomas, but in a number of publi-
cations the authors note the presence of cognitive disorders and
other neurological symptoms even in microadenomas. In any
case, patients who come to see a doctor with headaches and cog-
nitive manifestations should be interviewed in detail about the
obstetric history and the presence of secretions from the mam-
mary glands.

The physiological effect of prolactin is manifested in the pro-
duction and secretion of milk from the mammary glands (galac-
torrhea) in the absence of pregnancy. Milk can be released drop
by drop when pressed on the nipple, or independently - periodi-
cally or permanently. Galactorrhea in prolactinoma is not associ-
ated with diseases of the mammary glands, including breast can-
cer, but often causes the subsequent development of mastopathy.

Hyperprolactinemia, accompanying the development of pro-
lactinomas, leads to the leaching the minerals from bone tissue
and the development of osteoporosis. Osteoporosis, conditioned
by a change in bone structure causes an increase of bone fragil-
ity. The estrogen deficiency causes fluid retention and weight
gain. If the course of prolactinomas is accompanied by hyperan-
drogenism, the woman develops hirsutism and acne. Micropro-
lactinomas are more common in women.
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The symptoms of prolactinomas in men. The effect of prolacti-
nomas on the male body is expressed in a decrease of testosterone
levels and impaired spermatogenesis. The result is a weakening of
sexual desire, potency, erectile dysfunction, the development of
infertility. Breasts increase in size (gynecomastia), sometimes ga-
lactorrhea develops. Among the other manifestations of prolactino-
mas in men, are the testicular atrophy, the reduction of facial hair
growth, osteoporosis and muscle weakness.

In men, prolactinomas often reach large sizes (macroprolac-
tinoma).

Diagnostics of prolactinomas. A highly informative method
for suspected prolactinoma is an MRI of the brain with sight-
ing study of the pituitary gland by a contrast agent gadolinium.
Magnetic resonance scanning allows to detect the outlines of
small adenomas, their intracellular or extracellular location, as
well as tumors located in soft tissue formations (cavernous si-
nus, in the region of the carotid arteries, etc.).

About macroprolactinomas, CT of the brain is more appli-
cable, as it greatly visualizes the bone structures (the base of
the Turkish saddle - anatomical location of the pituitary gland).

Laboratory determination of serum prolactin levels is recom-
mended three times on different days to prevent accidental or
arising in connection with stress fluctuations of its values. The
level of prolactin > 200 ng/ml (or> 9.1 nmol/l) speaks about
prolactinomas (the prolactin rate for women is <20 ng/ml, for
men - <15 ng/ml).

With increasing concentrations of prolactin to 40-100 ng/ml
(<1.8-4.5 nmol/l) and the absence of compelling data for pro-
lactinoma, other possible causes of hyperprolactinemia should
be excluded: pregnancy, hypothyroidism, chest injuries, insuf-
ficiency of kidneys and liver, medication that stimulates the pro-
duction of prolactin, functional disorders of the hypothalamic-
pituitary system.

The test with thyroliberin is the most indicative of all stimu-
lation tests. Normally, after intravenous administration of the
drug, after 15-30 minutes, the production of prolactin increases,
and its concentration is not less than 2 times higher than the
initial level. In patients with prolactinoma, after stimulation, the
prolactin synthesis either remains the same, or increases by less
than 2 times. In hyperprolactinemia of non-tumor genesis, the
reaction to thyroliberin is observed, which is close to normal.

If there are complaints about vision, visual field examina-
tion is performed in patient and ophthalmologist consultation is
necessary. To exclude osteoporosis, bone density is revealed by
densitometry [10].

Case report. A 27 years old patient, visited the doctor on 16"
of April 2017. She was complaining of severe headache, anxiety
and fear, fatigue, frequent mood swings. In addition, the patient
noted a significant decrease in memory, concentration and at-
tention, as well as massive rash on the face - acne vulgaris and
downy hair above the upper lip.

Past medical history: for a long time the patient suffered from
menstrual disorders. Menarche occurred at the age of 14. Men-
struation was unregular, uncyclic, painful. But she did not pay
any attention to menstrual irregularities because she never had a
regular menstrual cycle and at the age of 19 she was diagnosed
with scleropolycystosis of the ovaries. She was prescribed com-
bined oral contraceptives, which she has been taking at regular
intervals and changed only according to the doctor’s recommen-
dations. The last contraceptives she had taken during the last
10 months were drospirenone -ethinyl estradiol, and Yaz pills.
On the background of COCs, the skin condition improved, the
symptoms of hirsut syndrome discreased.
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Later the patient noticed irritability, anxiety and fear. She
went to a private doctor and was prescribed eglonil (sulpiride)
200mg for 7 days. According to the patient, she noted a positive
effect and decided on her own to continue treatment for another
several weeks. But suddenly she revealed a leakage of milk from
the mammary glands.

Another fact is that the patient got married last year and plans
pregnancy in future.

The family doctor considered galactorrhea as a side effect
of long-term use of eglonil, and cancelled this prescription.
The family doctor also canceled COCs because of pregnancy
planning.

The patient was recommended to change lifestyle, to do regu-
lar physical exercising and prescribed Metformin 2500 mg/day
— taking into account BMI and spironolactone 200 mg/day — due
to hirsute syndrome.

Three months later (13.07.2017) after cancelling COCs, men-
sis did not occur and patient came to the doctor once again.
While examination, hirsute syndrome was 8 points due to Fer-
riman-Holway scale: excessive hair growth on the white line of
the abdomen, legs and arms, as well as the presence of downy
hair above the lip. BMI 31 kg/m>.

The patient also complained of anxiety, fear and depression.
Thus she was assessed according to Hospital Anxiety and De-
pression Scale (HADS). The last one is very simple in usage and
analysis, quick and is widely used for the primary revealing of
anxiety and depression. Our patient got 9 for anxiety and 8 for
depression. These results refer to mild form of each pathologi-
cal state.

As the patient noted some memory disorders the doctor also
assessed her cognitive abilities according to the Montreal Cog-
nitive Assessment (MoCA) scale. She got 24. For the patient the
most difficult subscales were memory and attention.

16.04.2018: After treatment with metformin and spironolac-
tone, the patient noted decreased body weight by 6 kg, but the
menstrual cycle did not resume and pregnancy did not occur.

Patient with an increased BMI - 28.9kg/m?. On the skin of
the face acne is observed, downy hair above the upper lip, on
the chin, abdomen and chest. The abdomen is soft, enlarged due
to the subcutaneous tissue with hair around white line of abdo-
men. The OT / OS ratio is -0.91 cm. There are no stretch marks.
Glucose tolerance test(17.04.2018) is normal(fasting glucose
4,6 mmol/l in 2 hours after taking 75 g of glucose 7,1 mmol/l).
TSH(17.04.2018) — 2,1 mmol/l, is normal, ultrasound of the thy-
roid gland in the normal ultrasound of the pelvic organs revealed
an increase in the size and shape of the ovaries with a multifol-
licular structure (5-6 follicles without a dominant) in each ovary.
(17.04.2018) The patient had abnormal prolactin 123 ng/ml (in
normal <25 ng/ml) and 17-OP(17.04.2018) 1,2 ng/ml (in normal
<2 ng/ml).

Follitropin 9.5 mIU/mL (4.5 to 21.5 IU/L) and lutotropin 6.9
IU/L., but free testosterone was slightly increased - 5,75 nmol/l and
a decrease in progesterone and estrogen was observed.

15.04.2019: Patient with an increased BMI nutrition 26.9kg/m?
There is downy hair above the upper lip, on the chin, abdomen and
chest. The abdomen is soft, with hair around white line of abdomen.
The OT / OS ratio is -0.83 cm. There are no stretch marks. Glucose
tolerance test(15.04.2019) is normal(fasting glucose 4,8 mmol/l in
2 hours after taking 75 g of glucose 7,3 mmol/l). TSH(15.04.2019)
— 2,4 mmol/l, is normal, ultrasound of the thyroid gland in the nor-
mal ultrasound of the pelvic organs revealed an increase in the size
and shape of the ovaries with a multifollicular structure (5-6 fol-
licles without a dominant) in each ovary.
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The patient had abnormal prolactin(15.04.2019) 423 ng/ml(in
normal <25 ng/ml)

X-ray of the skull in the lateral projection (Turkish saddle)
gave the following sizes: sagittal 11 mm, vertical 12 mm, os-
teoporosis and thinning of the walls of the Turkish saddle was
not revealed.

During the MRI without contrast of the Turkish Saddle:
pathological changes were not detected (patient rejected to do
contrast).

The endocrinologist prescribed the patient inhibitor of prolac-
tin secretion- Dostinex 0.5 mg per 1 tab. 2 times a week. The pa-
tient took Dostinex 0.5 mg for 3 months, during this period, the
cycle and regularity of menstruation was restored. The level of
prolactin in the blood normalized, after three month of the treat-
ment. The patient became pregnant (10.08.2019) and stopped
taking Dostinex, but the pregnancy stopped at the end of the
11-th week.

Over the next 6 months, a woman was not able to get preg-
nant, a galactorrhea appeared again and menstruation disap-
peared. With this symptoms she came to the doctor again.

The results of endocrinologist’s physical examina-
tion(10.02.2020): a patient has satisfactory nutrition, pulse 68
per minute, rthythmic. BP 120/60 mm.Hg. Activity of the heart
is thythmic, tones are sound, clean. Breathing is vesicular. The
tongue is wet. The belly is soft, without pain. The liver is along
the rib arch edge. Intestinal segments - without features. No
edema. TSH is normal, prolactin 352 ng/ml.

MRI of the pitutary including dynamic contrast enhanced se-
quences demonstrates a 8x11 mm mass in pituitary gland. There
is slight tilting of the chiasm, but without chiasmal contact.

The patient was prescribed conservative treatment with
Dostinex 0.5 mg, a dose of 1 tablet 2 times a week as ac-
cording to the protocol, operative treatment is contra-
indicated if the size of prolactinoma is less than 2 cm.
As a result, subsequent monthly control laboratory tests of pro-
lactin levels in blood indicated gradual decrease of its level,
which was accompanied by correction of the dose of Dostinex.

In 6 months (12.08.2020), re-scan MRI: The pituitary has de-
creased in size compared to the earlier scan 3x5 mm. The supe-
rior surface of the pituitary gland is no longer convex superi-
orly. Dynamic scans show early poor opacification of the treated
microadenoma. The scans demonstrate slightly increased signal
intensity within the treated pituitary gland, compared with the
normal territory gland. Evidence of significant response to treat-
ment, with shrinkage of pituitary microadenoma.

At the same time, the patient noted the cessation of secre-
tion from the mammary glands and, most strikingly, the feelings
of anxiety, fear and headaches disappeared. She got 6 for anxi-
ety and 7 for depression according to the HADs scale. That is
within normal range. In addition, the patient subjectively noted
a significant improvement in memory and concentration. She
received 26 in MoCA scale. These results refer to normal cogni-
tive functioning.

At the same time, the prolactin level was 46 ng/ml. 6 months lat-
er, on the background of taking Dostinex (1/4 tablets twice a week).
The patient noticed normalization of the monthly cycle. Patient is
advised to control determination of the prolactin level in blood ev-
ery 3 months and the MRI-exam of the brain once a year.

Conclusions.

1. Patients with polymorphism of complaints often do not pay
attention to the accompanying symptoms, which is why it is im-
portant to collect a detailed history.

Even small amounts of prolactin can significantly impair the
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quality of life of patients by contributing to the manifestations
of cognitive disorders. The presence of concomitant pathology
complicates the early diagnosis of prolactinoma.

2. Long and adequate administration of inhibitors of prolactin
secretion leads to regression of the tumor size up to its complete
disappearance, which allows patients to return to normal life and
become pregnant.

3. Regular use of drugs that raise level of prolactin may hide
signs of prolactynoma.
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SUMMARY

NEUROLOGICAL MANIFESTATIONS OF PROLACTI-
NOMA (CASE REPORT)

Naumova L., Milevska-Vovchuk L., Burak A., Krytskyy T.,
Pankiv I.

1. Horbachevsky Ternopil National Medical University, Depart-
ment of Internal Medicine Nel, Ukraine

This article describes a clinical case of prolactinoma, the on-
set of which was diagnosed after long-term use of eglonil, after
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the appearance of such side effects as galactorrhea. This clinical
case is a unique one because of the peculiarities of diagnostic
search. The first complaints of the patient were anxiety and fear,
fatigue, frequent mood swings, memory disoders. She was ex-
amined by a family physician and prescribed eglonil (sulpiride)
200mg for 7 days. Because of the positive effect the patient
decided on her own to continue treatment for another several
weeks. But suddenly she revealed a leakage of milk from the
mammary glands. The family physician assessed galactorrhea
as a side effect of long-term use of eglonil, and cancelled this
prescription. Simultaneously the family doctor canceled COCs,
that the patient used for the last several years, because of preg-
nancy planning. But three months later the mensis didn’t occur.
The menstrual cycle did not resume and pregnancy did not occur
even 6 months later. Thus the doctor started to perform complete
examination of the patient. Unfortunately, during the diagnostic
search the patient rejected to do the contrast and primarily was
performed MRI without contrast. The doctor revealed abnormal
prolactin level - 423 ng/ml (normal range <25 ng/ml). Finally
MRI of the pitutary including dynamic contrast was done. It has
demonstrated an 8 x 11 mm mass in pituitary gland. The patient
was prescribed conservative treatment according to the proto-
col. As a result, subsequent monthly control laboratory tests of
prolactin levels in blood indicated gradual decrease of its level.
Thus the first symptoms of prolactinoma may be atypical and
can be detected only by a detailed survey and observation of the
patient. It is also known that the severity of symptoms depends
on the size of prolactinomas. Large prolactinomas cause symp-
toms of central nervous system lesion: headaches, depression,
anxiety, irritability, emotional instability but in our clinical case,
the prolactinoma was small but manifests with severe symptoms
of the central nervous system lesion (according to the results of
HADScale and MoCA scale). The presence of concomitant pa-
thology can mask or distort the symptoms of another disease that
complicates the diagnosis. On the other hand, treatment of one
of the comorbidities and improving its course leads to a reduc-
tion in the manifestations of the others.
Keywords: prolactinoma, infertility, pregnancy.

PE3IOME

HEBPOJIOTUYECKHUE IPOSIBJIEHUS TIPOJIAKTH-
HOMBI (CJIYYAW U3 MMPAKTHUKH)

Haymosa JI.B., Munesckas-Bopuyk JI.C., Bypak A.E.,
Kpuukwuii T.U., [lankus U.B.

Tepnononvckutl HAYUOHANBHBIL MEOUYUHCKULL YHUBEPCUMem
um. U. I'opbauesckoeo, kagheopa enympenneti meouyunvt Nel,
Vrpauna

OnucaH KIMHUYECKMH Cilyuail MPONAKTHHOMBI, Havyauo Ko-
TOPOH ITUAarHOCTUPOBAHO IOCJE UINTEIBHOIO IpHEMa SIVIOHU-
JIa W TOSIBIICHUS] TAKOTO 1MOOOYHOIr0 JEHCTBHSI, KaK rajakropesl.
[IpencraBneHHbIH KIMHUYECKUN Cilyyail YHHKaJeH O0COOCHHO-
CTSIMHM JTMAarHOCTHYECKOTO moucka. [lepBeiMu sxanobamu 60J1b-
HOro OBUIN TPEBOT'a U CTPAX, YTOMIIIEMOCTb, YaCThIC NEperaibl
HacTpoeHus, HapyieHus namstu. Ilocne ocmorpa cemeiiHo-
ro Bpaya Ha3zHayeH 3mIoHuA (cyapnupun) 200 mr B TeueHue 7
nHeil. Beuay monoxurensHoro sdexra marmpeHTKa pernia
CaMOCTOSITEIbHO IPOJOJDKUTH JICUCHUE €Ie HECKOJIIBKO He-
JIeJIb, OTHAKO HEOXKHJAHHO OOHApY)XKWJla MOATEKaHHE MOJIOKa
U3 MOJIOYHBIX kelie3. CeMeHHbIN Bpad OLEHHIT TaJIAKTOPEIO KaK
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110004HBI YQGEKT JUTUTENBHOTO MpUeMa SITIOHUIA ¥ OTMEHIIT
ero npueM. OZHOBPEMEHHO CeMEWHbIH Bpau OTMEHHJ KOMOH-
HUPOBAHHBIC OPAJIbHBIC KOHTPALCIITUBBI, KOTOPLIC IMAallMCHTKA
INpUHMMAaJIA [OCIEJHUE HECKOJBKO JIET B CBSA3U C IUIAHMPOBA-
HHEeM OepeMEeHHOCTH. MeHCTpyasbHBII LUKII HE BO30OHOBHJIICS
¥ OEpEeMEHHOCTb HE HACTYIIHIIA JaXKe CITyCTs 6 MecsLeB. Takum
0o0pa3oM, Bpau HPUCTYNWI K IIOJHOMY OOCIEJOBAaHMIO Iallu-
enra. K coxasenuto, npy JUarHOCTHYECKOM IOUCKE MAI[HEHT
OTKa3aJcsl OT KOHTpacTUpoBaHus u Obuia BbinoaHeHa MPT 6e3
KOHTpacTa. Bpad BbISIBUI aHOMAJIbHBIH YPOBEHb IPOJIAKTUHA -
423 ur/mia npu Hopme <25 ur/mit. IIposenena MPT runodusa
C JUHAMHWYCCKHUM KOHTPAaCTUPOBAaHUEM, KOTOpas BbIABHIIA 06—
paszoBanue B runoduse pazmepom 8x11 mm. [Tanmenty Hasna-
YEHO KOHCEPBAaTHBHOE JIEYEHHE IO IIPOTOKOIy. B pesymbrare
HOCJISYIOIIHE SKEMECSYHbIE KOHTPOJIbHBIE JTa00paTOpHBIE HC-
CJICIOBAHUS YPOBHS IIPOJIAKTUHA B KPOBU CBUACTEIILCTBOBAJIN O
IIOCTENIEHHOM CHIDKEHHMHU €ro ypoBHA. Takum oOpa3oM, nepsbie
CUMIITOMBI ITIPOJIAKTUHOMBI MOTYT 6]>ITIJ HETHIHUYHBIMU K OOHa-
PY’KHMBaThCS TOJIBKO IPH JETaIbHOM 00CIe10BaHNH 1 HAaOIr0ne-
HHUHU 32 MMAaUCHTOM. I/I3B€CTHO, YTO BBIPAXKCHHOCTH CUMIITOMOB
3aBUCUT OT pa3Mepa IPOJIAKTHHOM. BoJibline NpoiakTHHOMBI
BBI3bIBAKOT CUMIITOMBI IOPAKCHUSA ueHTpaﬂbHOﬁ HepBHOf/i CH-
CTEMBI: TOJIOBHBIC OOJIH, JCHPECCHIO, OCCIIOKOWCTBO, pasmpa-
KUTECJIbHOCTb, SMOILIMOHAJIBHYIO HeCTa6I/IHbHOCTb, OJJHAKO B
IPEJCTaBICHHOM KIMHUYECKOM Cily4yae MpOJaKTHHOMA ObLia
HEOONBIION U NPOoABJIAIACE TAXKEJIBIMU CUMIITOMaMU ITOPa)XXe-
HHSI LICHTPAJIBHOM HepBHOI cuctemsl 1o mkanam HADScale u
MoCA. Cnycts 6 MecsiteB Ha (oHe npruema goctunekca (1o 1/4
TabeTKu 2 pasza B HEAENIO) MALMEHT OTMETHIIa HOPMAIU3aLUI0
MECSYHOro LuKia. Eil pekoMeH0BaHO Kaxible 3 Mecsia KOH-
TPOJIMPOBATh YPOBEHb IIPOJIAKTUHA B KPOBHU, pPa3 B rof J€iaTh
MPT rosoBHOro Mo3ra.
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Diabetes mellitus is one of the major global health challenges
recognized as a non-communicable pandemic of the 21st cen-
tury. According to the International Diabetes Federation (IDF),
463 million people were diagnosed with diabetes in 2019, the
number of patients will reach 578 million by 2030, and by
2045 it will be 700 million. It is also noteworthy that 75% of
adults with diabetes live in low- and middle-income countries
[8]. The current situation places a heavy burden on the econ-
omies of countries, health systems and society as a whole.
Three out of four people with diabetes (352 million people)
are of working age (20 to 64 years). This number is expected
to increase to 417 million by 2030, which will have a big im-
pact on the overall productivity and economic growth of the
society in the coming decades [8].

Patients with diabetes experience various co-morbidities. Ap-
proximately 90% of patients with type 2 diabetes mellitus (MDD
2) have at least 2 comorbid conditions. Patients with diabetes
have a 6-fold increased risk of ischemic heart disease (IHD);
Arterial hypertension is observed: T1D-20%, T2D-75%; The
risk of cerebrovascular thromboembolism increases by 4 times;
Hbalc increases by 1% - the risk of atherosclerosis and myocar-
dial infarction increases by 15%; Mortality from cardiovascular
complications: T1D-35%, T2D-75% [3,10].

The mechanism of hyperglycemia in the case of diabetes mel-
litus T1 is absolute insulin deficiency, in which insulin therapy
is an alternative. In the case of T2D, relative insulin deficiency
develops, which is mainly induced by insulin resistance and dis-
ruption of the second phase of insulin secretion, which is fol-
lowed by an increase in pancreatic beta cell dysfunction. Diet
and/or tablet therapy are provided at this time, but apoptosis
of pancreatic beta cells progresses along with the duration of
the disease, which in some cases leads to the need for insulin
therapy in diabetes mellitus T2 [2,7].

According to the joint recommendation of the American Dia-
betes Association (ADA) and the European Diabetes Asso-
ciation (EASD), healthy lifestyle - proper nutrition and ad-
equate physical activity - remains unchanged in the treatment
of type 2 diabetes. Proper nutrition allows the body to replen-
ish carbohydrates, proteins, fats and micronutrients with the
necessary minimum for the normal functioning of the body
(ADA/EASD, 2019).

Of the 92 elements found on Earth, 81 are known in the hu-
man body: 4 basic - O, H, C, N; 8 macronutrients - Ca, Cl, F, K,
Mg, Na, P, S and 69 micronutrients. Basic and macronutrients
make up 99% of the body elements. Zn, Cr, Mg, Mn, V are of
special importance along with the main elements in carbohy-
drate metabolism. They are involved in the synthesis of essential
amino acids, and insulin. Cause insulin to be delivered to tissues
and organs. Improve insulin sensitivity.

In some cases studies confirm the positive effect of natural
mineral waters on the balance of blood glucose levels. In this
regard, the results of the meta-analysis conducted by Portuguese
researchers are noteworthy. Daniela Costa Vieira and her col-
leagues studied the results of 20 studies conducted in differ-
ent countries and available in the Pubmed, Scopus and Google
Scholar databases on the effects of mineral waters on metabolic
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syndrome. In addition, 10 studies were conducted on the effects
of mineral waters on glucose homeostasis in the body. Of
these studies, 2 were conducted on rodents and 8 on humans.
None of these studies showed adverse outcomes. In particu-
lar, five studies showed a positive effect of mineral waters on
blood glucose balance, 2 studies indicated positive effects on
the body on the other hand (although not related to changes
in glucose levels), and 3 studies did not show any significant
effects in this regard [6].

It is noteworthy the positive results of studies conducted on
this issue in Eastern European countries. In particular, a study
of 82 patients with SCD 2 in the Romanian resort of Borsek
showed that their blood glucose levels dropped significantly af-
ter consuming local mineral water (Spring Water 1 (Main) Bor-
sec) [5]. A similar effect was observed in an experimental study
conducted in Serbia. In particular, mice with SCD 2 were ran-
domly divided into 2 groups: one of them received normal tap
water for 4 weeks, while the other group of mice had access to
only low-mineral water (source: Sneznik-1/79, PH=6.7) during
the same period. The results showed that at the end of the study,
glucose levels were reduced in the group of mice that received
the mineral water. At the same time, mineral water intake did not
affect cardiac function and had a significant antioxidant effect.
Based on the results obtained, the authors of the study make a
recommendation Mineral water “Sneznik-1/79” should be used
for the prevention of diabetes as well as for the management of
T2Ds [10].

The authors of another recent study also noted the positive
effect of alkaline waters (PH>7) on the blood glucose balance of
patients with STDs 2 and recommend the use of similar types of
water as a non-pharmacological agent to control blood glucose
level [11].

Georgia is known in the world for several unique mineral wa-
ters. Among them is mineral water “Dzuguri” located in Tsageri
Municipality. The water is extracted in inaccessible places and
the supply is small that is why it is not yet known to the masses.
“Dzuguri” is recognized as water with healing properties by
the order # 310 / N of the Minister of Health of November 5,
2002. Indications: obesity; Diabetes mellitus T2; Gout, uric acid
diathesis; Pyelonephritis, nephritis (in the CR phase); Iron defi-
ciency anemia. “Dzuguri” regulates metabolism, has a positive
effect on carbohydrate and fat metabolism, bone density, hema-
topoiesis, has an antioxidant effect, protects the body from the
development of metabolic acidosis, which is due to its unique
composition. Ca — 58.59%; Mg- 19.04%; Nal1.40%; K 0.51%
SR- 0.05% Fe- 9.84%; Mn0.46%; Ba-0.06%; Anions: F-0.15%
Cl- 1.38%; Hco03-97.51%; S04-0.96%. Conditionally Essential
Trace Elements: Permissible Limit Mg / L - Result Zn 3.0—
<0.02; Se-0.01-<0.01; Cr- 0.05- <0.02. Important is the fact that
“Dzuguri” water has low mineralization, which allows patients
to get it instead of drinking water. Its mineralization rate is 1.2
m/dm?, while for other well-known Georgian mineral waters this
rate is considerably high. For example, for Borjomi mineral wa-
ter mineralization rate is 5.6—7.2; Nabeghlavi - 6.2; Lashichala
- 6.3; Utsera - 9.2; Sairme - 7.2; Mitarbi - 2.4 (Ministry of Health
of Georgia, 2002).
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Material and Methods. Despite the information on the com-
position and healing properties of mineral water “Dzuguri”,
there are no evidence-based data obtained from scientific stud-
ies on this topic. To investigate the issue, a team composed from
endocrinologist, ophthalmologists and public health specialists
conducted screening study of patients with diabetes mellitus dur-
ing October 7-8, 2020, in the village of Orbeli, Tsageri Munici-
pality. The following data were evaluated within the research:
Glycemic profile, level of glycated hemoglobin and total choles-
terol, blood pressure. A complete ophthalmological examination
was also performed. The patients were given the mineral water
‘Dzuguri’, after which their blood glucose level was determined
again. The research was conducted in the outpatient clinic of
the village Orbeli and the population of the neighboring villages
also participated in it.

Results and discussion. A total of 84 patients were inter-
viewed within the study. More than half of them - 52 (62%) were
female, and the remaining 32 respondents (38%) were male. The
mean age of diabetic patients surveyed in the study was 60 years
(median 60.5; mode 59). The youngest of the study participants
was 25 years old, and the oldest was 81 years old. Half of the
respondents belong to the age group of 60 to 81 years. As for ed-
ucation, 42% of respondents had secondary education and 28%
had secondary vocational education. The remaining 28% indi-
cated that they had received higher education. The majority of
respondents were married (64%), 28% were widowed, and 8%
were single. The number of family members in the vast majority
ranged from 1 to 5 members (92%) (mean - 3.05, median - 3).
Most households had 2 (27%) or 3 (21%) members. Only 8%
of respondents mentioned having more than 5 family members.

The study also examined the economic situation of the re-
spondents’ families and their monthly expenditure (including
expenses on medical care). The vast majority of respondents
indicated that either no one works in their household (41.5%) or
only 1 member (37%) is employed. Accordingly, the household
income of the majority of respondents (54%) did not exceed
GEL 500 per month. The income of 29% of the respondents’
families varied in the range of 500-1000 GEL, and 16% - in the
range of 1500-2000 GEL. The monthly income of the family of
only 1 respondent exceeded 2000 GEL.

As for expenses, respondents noted that despite the need they
are forced to adjust their income and spend entirely on the in-
come received during the month (they also have to take debts).
In terms of revenue, costs are also high. On medical services, the
major share of expenditure comes from medicines. In particular,
34% of respondents spend 100-250 GEL per month on medical
services, and 22% - 251-500 GEL. 42% of the monthly medical
expenses are less than 100 GEL, while 2% spend from 501 to
1000 GEL.

The body mass and height of the respondents were determined
during the survey and the body mass index (BMI) was calculated
based on these data. It should be noted that only 14% of respon-
dents had a body mass index within the norm (BMI = 18.5-24.9),
1% had thinness (BMI = 17.7), 43% had excess weight (BMI =
20.0-29.9), and 42% are obese (BMI> 30). Thus, the vast major-
ity of respondents (85%) were obese or overweight.

Respondents were asked about the year in which they were
diagnosed with diabetes. It turned out that only a small propor-
tion of respondents were newly diagnosed. The great majority
(77%) were diagnosed with diabetes before 2015. There were
very few cases of type 1 diabetes mellitus (T1DM), the vast ma-
jority (98%) were found to have T2DM. The proportion of pa-
tients who reported various complications of diabetes was also
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high (64%). In most of these cases, the complication was related
to diabetic eye (44%), 25% reported the presence of a diabetes
foot, and the remaining 31% had other complications. Despite
the presence of eye complications, more than half (52%) of the
patients with diabetes are unable to consult an ophthalmologist
at least once a year, only 34% of respondents reported annual
consultations, and 14% - 2 times per year. Financial problems
were named as the main barrier for the preventive examinations.
At the same time, few respondents heard about diabetic reti-
nopathy and certainly knew their own status (28%). 96 people
underwent a complete ophthalmological examination during the
screening. Detected diseases are presented in Fig. 1.

@ Refractive errors

Myopia x7
Presbyopia x17
Hyperopia x5
Astigmatism x3
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IS

@ Diseases of the anterior segment of the eye

1. Conjunctivitis x8
2. Keratitis x1

3. Blepharitis x1

4. Dacryocystitis x1
5. Dry eye disease x5

@ Cataract
@ Diabstic retinapathy

Glaucoma
@ Other diseases

@ Refractive aors/ 1. Hypertensive retinopathy x2

2. Atherosclerotic retinopathy x1

Diseases of the anterior segment of the eye 3. Age Related Macular Degeneration x1

Other diseases

Fig. 1. Diseases detected during opthalmological examina-
tion

It is remarkable that in such small number of examined
patients revealed a high proportion of eye diseases, the ex-
istence of which they did not even know. This applies to
diabetic retinopathy, refractive errors, glaucoma, diseases of
the anterior segment of the eye. A survey of patients with
diabetes indicated that they were not informed about ocular
complications caused by diabetes and were not consulted by
an ophthalmologist. The study once again reassured the ex-
amination team in importance of conducting screening stud-
ies to prevent eye diseases.

During the survey, the behavior of diabetic patients and their
attitudes towards a healthy lifestyle were also studied. Relative-
ly positive trends in tobacco and alcohol consumption have been
observed in this regard. It turned out that 69% of respondents
had never smoked a cigarette, 22% of them used to smoke be-
fore but stopped smoking. Only 9% were active smokers at the
time of the survey. The share of female smokers was particu-
larly low (only 4% of women surveyed were smokers, of whom
only one is currently active). Similarly, 61% of respondents do
not consume alcohol at all, 16.5% drink 2 to 7 standard glasses,
11% - 8 to 14 standard glasses, and 11% - more than 15 stan-
dard glasses per week. In this case, alcohol consumption is low
among women as well - 88% of them indicate that they do not
drink alcohol at all.

As for nutrition - only a small part of the respondents (7%)
follow to the recommended diet, 81% are unable to fully or
partially follow a proper diet, and the remaining 12% have not
heard about healthy eating at all and have not got information
about the recommended diet. Compared to food, the number of
respondents who are physically active and are able to follow the
recommended regimen is high (27%). 17% have difficulty with
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physical activity and are generally unable to follow the regimen
in this regard, while 49% partially follow the recommendations.
7% of respondents have little information about physical activi-
ties and importance of active lifestyle.

After the survey, the patients visited the endocrinologist, dur-
ing which their anamnesis were collected as well as glucose lev-
els and cholesterol were determined. At the same time, patients
were recommended to take mineral water “Dzuguri”, drink it
and return to the endocrinologist after 2 hours to check the blood
glucose level again. During the screening process, it was found
that part of the patients had already eaten breakfast. Such pa-
tients were diagnosed with low blood glucose, recommended to
drink mineral water “Dzuguri” and returned to the endocrinolo-
gist to re-determine the level of glucose. The results indicated
that in 80% of the patients, the blood glucose level decreased
after receiving the mineral water, while in the remaining part it
remained the same or slightly increased. The mean glucose level
during the first test was 165 mg%, while after taking mineral
water it became 154 mg%. The maximum rate at the first testing
was 394 mg%, which decreased to 356 mg% after water intake.

The presented screening study had two purposes: the first pur-
pose was to study how diabetic patients are informed about their
disease, what is their demographic, socio-economic profile and
behavior; and the second purpose - to study the effects of “Dzu-
guri” mineral water on patients with DM.

The results indicated that the majority of the surveyed con-
tingent was women with secondary education over 60 years of
age. Their incomes are meager and their expenditures on medi-
cal needs are quite high in relation to their incomes. The study
found a high proportion of catastrophic spending on health care.
A high number of complications of diabetes were also noted, the
major part of which was related to eye diseases caused by dia-
betes. Despite the existing problems, only a small part of the re-
spondents are able to visit the ophthalmologist regularly, which
in most cases are explained by financial barriers.

Relatively reliable results were observed in the process of
studying the respondents’ behavior and attitude towards a
healthy lifestyle. It was found that the number of smokers among
the respondents was very low as well as a very small proportion
consumed alcohol excessively. Adherence to the recommended
diet and physical activity regimen was relatively problematic.
More information needs to be provided to the patients with DM
to raise their awareness on importance of healthy diet and physi-
cal activities and ensure changes in their behavior.

An important result of the study is the positive effect of min-
eral water “Dzuguri” on the glucose level of patients with dia-
betes. However, in this respect, the study had some limitations
- it consisted mainly of residents of one village, who were a
very homogeneous group in terms of socio-economic indicators,
diet or general lifestyle. Therefore, it is important to expand this
research and involve a wider segment of the population in dif-
ferent regions.

Conclusion. Thus, for the early detection and prevention
of diabetes and eye diseases as well as for cost-effective plan-
ning of future interventions, it is important to conduct regular
screening studies in the regions of Georgia and make a detailed
analysis of the study results. Given the socioeconomic status of
patients with diabetes, it is especially important to implement in-
terventions that will help managing diabetes effectively and will
not be associated with high costs. In this case natural mineral
springs have significant potential, which is clearly confirmed by
the presented research.
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SUMMARY

MINERAL WATER ,,DZUGURI” AND TYPE 2 DIABE-
TES MELLITUS: SCREENING RESULTS
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Diabetes Mellitus (DM) is one of the major public health is-
sues worldwide causing a heavy burden on health systems and
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economies of many countries. In this regard, it is crucial to de-
velop and implement low-cost interventions aimed to early pre-
vention and effective management of DM (particularly T2DM).
Various studies worldwide indicated positive effect of natural
mineral waters on regulating blood glucose level. The present
screening study aimed to: 1) learn how T2DM patients are aware
about their disease, study their demographic, social-economic
profile and behavior; and 2) explore the impact of Georgian
spring mineral water “Dzuguri” on blood glucose level among
T2DM patients. The study results indicated that a considerable
large amount of T2DM patients suffer from various social-
economic problems and experience limited access to healthcare
services. More encouraging was their attitude toward healthy
life-style and related behavior. Considering this context, another
finding of the study was particularly significant: mineral water
from spring “Dzuguri” demonstrated positive initial effect on
regulating glucose level among T2DM patients. Consequently,
similar studies should be continued in a larger scale with more
robust methodology and covering more population from various
regions of Georgia.

Keywords: Diabetes mellitus type 2, Mineral water, Screen-
ing, Glycemia.
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MUHEPAJIBHASI BOJA «JI3YT'YPU» U CAXAPHbIN
JUABET THUIIA 2: PE3YJIBTATbI CKPUHUHTI'A
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"Vuusepcumem Ipyszuu, >Tounucckuil 20cyoapcmeeHtolil me-
Ouyunckutl ynusepcumem, >Beagpeap @aynoeuwen; *Kiunuxa
Juabema Iaza Jlauonc - I pysus; *Hayuonanenslil yenmp xiu-
HUYeCcKol u aKkcnepumenmanvrol xupypeuu, Tounucu, I pyzus

Caxapubiii 1uader (CI) - omHa U3 OCHOBHBIX npoOiieM o011e-
CTBEHHOI'O 3[JpaBOOXPAHEHUSI BO BCEM MUpPE, KOTOPas JIOKUTCS
TSDKEITBIM OpEMEeHEM Ha CHCTEMY 3PaBOOXPAHEHHS] M DKOHOMH-
Ky MHOTHUX cTpaH. B 3Toii cutyauuu kpaiine BaxHO pa3paboTarb
U BHEAPUTHL HEAOPOI'ME€ BMEIIATCIILCTBA, HAIIPABJICHHBIC HA paH-
Hio0 npodmiaktuky U 3¢ dexrusHoe Benenue CJ[ (ocodenHo
CJ12). Pa3nuuHble MCClIeIOBaHUS BO BCEM MMpE I10Ka3aiH IO-
JIOKHUTEJIbHOEC BJIMAHUE NPUPOAHBIX MUHEPAJIbHBIX BOJ Ha per—
JIMPOBAHUE ypOBHS[ IJIFOKO3bl B KPOBU.

Ilenpro CKPUHMHTOBOTO MCCIICAOBAHUS SIBUIOCKH: 1) onpene-
JINTh HACKOJIbKO marueHThl ¢ C/I2 ocBeOMIICHBI O CBOEM 3a-
OoNieBaHMHU, M3YUUTh HX JeMOrpapuUecKHii, COLHAaIbHO-IKO-
HOMHUYECKHH NpO(QUIb U MOBEICHUE; 2) YCTAaHOBUTH BIIHMSHHE
I'PY3UHCKONW POAHUKOBON MHUHEpalbHOM Boabl «/I3yrypu» Ha
YpPOBEHb IVIFOKO3b! B KpoBHU y nauueHTos ¢ C/2.

Pe3ym)TaT1>1 HCCJICIOBAHUS IMOKA3aJIM, YTO 3HAYUTCIBHOC KO-
Jnm4ecTBo nanueHToB ¢ C/I2 cTpaiaroT OT pa3IuyHbIX COLUAIIb-
HO-3KOHOMHUYECKHX l'lpO6.]'leM U UMCIOT OFpaHl/ILleHHbli;I )IOCTyl'[
K MEAMIMHCKUM yciayraM. bonee oOHameKUBarOIUM ObLIO UX
OTHOULICHUE K 310pPOBOMY 00pa3y >KU3HM U COOTBETCTBYIOLIE-
My IMOBEACHUIO. an/IHI/lMaﬂ BO BHHMAHHEC 3TOT KOHTCKCT, CIIC
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OIMH BBIBOJ MCCIEAOBAHUs ObUI OCOOCHHO 3HAYMMBIM: MUHE-
pajbHasi BoJa U3 MCTOYHUKA «J[3yrypu» mpopeMoHCTpHpoBaia
HOJIOKUTEIBbHBIA UCXOAHBII AP (EKT Ha pPeryIupoBaHne YPOBHS
roKo3bl y nanuentoB ¢ CJI2. CrienoBaresibHO, aHAJIOTHYHBIC
HCCIICIOBAHHS HEOOXOIMMO TMPOAODKUTH B 00JEE HIMPOKOM
MaciiTabe u ¢ 0osee HaJAC)KHOW METOIOJIOTUEH, OXBaTUB 00JIb-
I10€ KOJIMYECTBO HACEIICHHS M3 PA3IMUHBIX pEerHOHOB [ py3un.
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MODIFIED TREATMENT OF HEPATORENAL SYNDROME TYPE I DEPENDING
ON THE STAGE OF ACUTE KIDNEY INJURY

Slyvka N., Rusnak 1., Zub L., Kulachek Y., Kulachek V., Al Salama M., Rovinskyi O.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical Universityy, Chernivtsi, Ukraine

Hepatorenal syndrome (HRS) is a potentially reversible
form of renal failure that occurs in patients with cirrhosis and
ascites [1]. According to the hypothesis of peripheral arterial
vasodilation, HRS is caused by a strong vasoconstriction of
the renal arteries as a response to effective volume decrease
of the circulating blood [2,3]. The average life expectancy
in untreated patients with HRS is equal to 2 weeks, so liver
transplantation is a treatment of choice [1,4]. However, pa-
tients with HRS have a high risk of mortality while await-
ing transplantation. Moreover, the death rate for patients with
HRS after the liver transplantation is much higher (risk ratio
- 0.25) than for non-HRS cases (risk ratio - 0.19) [4]. The
application of splanchnic arterial vasoconstrictors leads to
improved kidney function in HRS type 1 [5,6]. Terlipressin,
a vasopressin derivative, is the most common vasoconstrictor
in Europe due to its efficacy and convenience, and has the
ability to improve kidney function in 40-50% of patients [7].
However, today terlipressin is used in a standard dose for all
patients with hepatorenal syndrome, regardless of the stage
of the disease.

Currently, there are a few studies on the terlipressin dose ef-
fectiveness and for adjusting its dose, depending on acute kidney
injury (AKI) stage at HRS type I [8,9]. We suggest that adjust-
ing the dose of terlipressin according to the stage of hepatorenal
syndrome will affect the survival rates of such patients. There-
fore, the aim of our study was to improve the treatment method
of hepatorenal syndrome type I in patients with alcoholic liver
cirrhosis by selecting the dose of terlipressin depending on the
stage of acute kidney injury.

Material and methods. For this study were enrolled 175 pa-
tients that were admitted at Chernivtsi Oblast Narcology Dis-
pensary admitted between January 2013 and August 2019 with
diagnosis alcoholic liver cirrhosis, complicated with the hepa-
torenal syndrome. During the study, 14 patients have dropped
out in total. The remaining 161 patients were randomly divided
into control (group 1) (n=79) and study (group 2) (n=82) groups
depending on the treatment received.

The study was performed according to recommendations of
Declaration of Helsinki, 1964, amended by the 64th World Med-
ical Association General Assembly, 2013 [10] and was approved
by the Ethics Committee of the Bukovinian State Medical Uni-
versity, Chernivtsi, Ukraine (Ethics Committee No 2019/12,
August 22, 2019).

Inclusion criteria: hepatorenal syndrome type I and following
the AKI criteria; alcoholic etiology of liver cirrhosis; patients
age more than 20 and less than 65 years.

Exclusion criteria: chronic kidney disease, age less than 29
and more than 60 years old, viral etiology of cirrhosis (all pa-
tients were tested anti-HCV and HBsAg by ELISA method
when admitted to the hospital), surgical interventions and gas-
trointestinal bleeding during the last 8 weeks, acute alcoholic
intoxication, acute portal vein thrombosis, obstructive jaundice,
decompensation of concomitant cardio-vascular pathology.

HRS was diagnosed based on criteria of the Clinical Guide-
lines on Liver Cirrhosis and Its Complications of the Ministry
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of Health of Ukraine, Ne 751, 2012, and European Association
for the Study of the Liver (EASL) Clinical Practice Guidelines
for the Management of Patients with Decompensated Cirrhosis,
2018 [10].

According to these guidelines, all enrolled patients with ALC
and HRS type I (n=161) were prescribed albumin intravenously
(i/v) at the same dosage for both groups (1 g/kg per day on the
first day of treatment and 20-40 g/day duting the next six days)
and terlipressin. The terlipressin dosage differed depending on
the patients group: group 1 (control) (n=79) — received terlip-
ressin at the standard dosage of 3 mg/24 hours by continuous
i/v administration for 7 days. In the case of the target level of
133 mmol/l for sCr was not reached, the terlipressin dose was
modified by the responseguided titration method [9]. If sCr level
decreased less than 25% from the baseline, the dose was gradu-
ally increased but did not accede 12 mg/24 hours.

The dose of terlipressin in the group 2 (study) (n=82) was
not fixed and varied depending on the clinical effect achieved.
Clinical effect was considered positive when the level of serum
creatinine (sCr) gained 133 mmol/l [11]. The response to treat-
ment in both groups was evaluated every 48 hours.

The stage of AKI was diagnosed using the criteria of Kidney
Disease: Improving Global Outcomes (KDIGO) Clinical Prac-
tice Guideline for Acute Kidney Injury, 2012. Namely, stage |
(AKI-I): glomerular filtration rate (GFR) > 60; stage II (AKI-
IT): GFR=16-59; stage III (AKI-III): GFR <15 [7]. GFR was
calculated using the Chronic Kidney Disease Epidemiology
Collaboration (CKD-EPI) formula, ml/min/1.73 m? [12].

The risk of short term mortality (within the first 29 days)
was prognosed by Model for End-Stage Liver Disease (MELD)
score: MELD=9,6 * In (sCr, mg/dl) + 3,8 * In (billirubine, mg/dl)
+ 11,2 * In (INR, international normalized ratio) + 6,4. MELD
score interpretation: < 10 — low risk; 11-18 — moderate risk; 19-
24 — high risk; >25 — very high risk [13].

Statistical processing of the study results was carried out us-
ing the open source software RStudio IDE 1.3. The Shapiro-
Wilk test was used in normality analysis to examine the distribu-
tion of numerical data. To assess the difference between groups,
Student’s t-test for independent samples was used. To measure
the degree of linear dependence between the values of the in-
dices in the groups, the Pearson correlation coefficient (r) was
used for parametric values, and the chi-square criteria () for
nonparametric ones. The assessment of patients’ survival was
performed using the Kaplan-Meier estimator. The statistics are
given in the format M+c. The level of p<0.05 was accepted as
statistically significant.

Results and discussion. The patients were 29 to 60 years old
at the time of inclusion to the study. The average duration of the
alcoholic liver cirrhosis (ALC) was (3.52+1.53) years; average
history of alcohol abuse - (8.42+3.53) years; gender distribution
was: 78.9% (n=127) males and 21.1% (n=34) - females.

At the time of the study launch, there were no significant dif-
ferences in clinical and laboratory data between the two groups.
The severity of AKI in both groups was approximately the same,
as is shown in Table 1.
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Table 1. The distribution of AKI stages in examined patients with hepatorenal syndrome type I

AKI-I AKI-IT AKI-IIT
Group 1, n 26 27 26
(male/female) 19/7) (21/6) (23/3)
Group 2, n 25 29 28
(male/female) (20/5) (21/8) (23/5)

note: the figures are given excluding the dropped out patients

Table 2. Clinical and laboratory data of AKI-II patients with hepatorenal syndrome type I

Group 1, AKI-II Group 2, AKI-II
. (n=27) (n=29)
Clinical and laboratory data
Before After Before After
treatment treatment treatment treatment
Systolic blood pressure, mm H 92,37+6,69 108,58+9,93* 95,75+7,09 104,78+8,03*
GFR, ml/min 25,24+8.,26 35,01£13,08%* 24,42+6,84 48,82+14,04%/**
Urine, ml/day 888,67+113,99 1114,74+424,5* 837,35+164,73 1235,32+441,36%/**
Serum Na, mmol/L 119,73+34,83 128,57+21,07* 121,36+34,41 132,64+5,05*
Child-Pugh score 9,79+1,49 8,09+0,91 9,92+2,12 8,76+2,41
MELD score 24,87+6,05 19,42+8.01 * 25,24+5,65 17,23+7,18%*

note: * - the difference is significant

n comparison with the indices before the treatment (p<0.05),
** _ the difference is significant in comparison with the indices after the treatment in group 1 (p<0.05)

Table 3. Clinical and laboratory data of AKI-1II patients with hepatorenal syndrome type I

Group 1, AKI-IIT Group 2, AKI-IIT
Clinical and laboratory data (n=26) (n=28)
before treatment after treatment before treatment after treatment
Systolic blood pressure, mm H 72,26+5,58 80,47+8,82 * 68,64+7,09 84,34+7,02%*
GFR, ml/min 14,1347,25 20,71£12,03* 14,34+5,53 23,01£13,12%/**
Urine, ml/day 637,35+£154,33 914,25+324,6* 588,56+113,98 1035,32:£342,24%/**
Serum Na, mmol/L 112,84+32,53 122,47+5,08* 114,37+35,19 125,52+9,14% /%%
Child-Pugh score 12,68+1,35 11,07+0,93 11,9142,13 11,06+2,39
MELD score 34,87+5,04 28,234+6,23* 35,1445,29 24,42+8,01%/**

note: * - the difference is significant in comparison with the indices before the treatment (p<0.05);
** _ the difference is significant in comparison with the indices after the treatment in group 1 (p<0.05)

Table 4. Response to the terlipressin therapy in examined patients with hepatorenal syndrome type 1

Response to the treatment

Group 1 (n=79)

Group 2 (n=82)

Complete response, n (%)

53 (66,1%)

67 (81,7%)*

Recurrence of HRS, n (%)

32 (40,5%)

19 (23,2%)*

Short term survival (3 months), n (%)

29 (36,7%)

45 (54,9%)*

note: * - the difference is significant in comparison with group 1 (p<0.05)

The effective dose of terlipressin for patients with AKI-I of
the group 2 (n=25) was 3 mg/24; for patients with AKI-II of the
group 2 (n=29) - 6 mg/24; for patients with AKI-III of the group
2 (n=28) - 12 mg/24.

For AKI-I, there was no statistically significant difference
(p>0.05) for the effective terlipressin dosage in the control
and study groups. The dosage of 3 mg/24 hours was enough to
achieve the target level of sCr for both groups.

GFR, serum Na and daily urine volume significantly im-
proved in the group 2, as compared with the group 1 (p<0.05).
There was no statistically significant difference in the number
of points by the Child-Pugh scale before and after treatment in
both groups (p>0.05), whereas MELD score was significantly
reduced only in the second group (p<0.05) (Tables 2 and 3).
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Our study revealed a complete response rate of 81,7% in the
reversal of HRS in the group 2 compared to the group 1 which
showed a lower response rate at 66,1% (p<0.05). The relapse of
HRS occurred in 40,5% in the group 1 and in 23,2% in the group
2 (p<0.05). Short term survival was significantly higher for the
group 2 (54,9%) as compared to the group 1 (36,7%) (p<0.05)
on the intention to treat analysis (Table 4).

Our results suggest that terlipressin in the correct dosage is
more effective, likely because it promotes vasoconstriction in
both systemic and splanchnic blood vessels, and dilates intra-
hepatic portal vessels, reducing portal hypertension on the very
initial stages. The kidney blood flow and function could be cor-
rected by the appropriate dosage of terlipressin according to the
AKI stage caused by HRS.
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Study drop outs. The drop out of our study was 14 patients in
total. Five persons with AKI-I from the group 1 and 3 persons
with AKI-I from group 2 have discontinued the therapy because
of the sudden drinking period followed by the Wernicke’s en-
cephalopathy and subsequent death. A 54 years old male AKI-
[1I patient from group 2 with a history of smoking for more than
20 years has stopped the treatment because of the adverse effects
of terlipressin resulted in ischemic heart disease attack. Two per-
sons with AKI-I from group 1 and 3 AKI-I persons from group
2 dropped out of the study because of the development of other
severe complications of liver cirrhosis (spontaneous bacterial
peritonitis, hepatic encephalopathy, gastro-esophageal bleed-
ing).

Study limitations. Despite terlipressin is the best option to
cure HRS nowadays, some restrictions should be considered.
Terlipressin-induced ischemic complications affecting the car-
diovascular system, abdominal organs, and limbs have been re-
ported[14]. Common risk factors for the development of these
complications were the presence of diabetes, preexisting coro-
nary artery stenosis, dyslipidemia, hypertension, and smoking
status. We considered all of this as the exclusion criteria for our
research (chronic concomitant diseases) but smoking. There was
one patient only in our study, who developed this kind of com-
plication and he was a smoker. The high cost of terlipressin is
also an important limitation which makes this life-saving medi-
cation unavailable for some patients.

Study advantages. The benefit of our study is the recruitment
of patients at the Chernivtsi Oblast Narcology Dispensary. All
enrolled patients were examined by narcologists and diagnosed
with alcoholism, which confirmed the alcoholic etiology of cir-
rhosis in them. Normally this information is quite confidential
and is not easily available from the gastroenterology depart-
ments.

Conclusions. The effective dosage of terlipressin for patients
with hepatorenal syndrome type I differs depending on the stage
of acute kidney injury: the dosage of 3 mg/24 is recommended
for the stage I; 6 mg/24 — for the stage II; 12 mg/24 — for the
stage III. This modified treatment reduces the recurrence of the
disease and increases the short term survival of patients.
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SUMMARY

MODIFIED TREATMENT OF HEPATORENAL SYN-
DROME TYPE I DEPENDING ON THE STAGE OF
ACUTE KIDNEY INJURY

Slyvka N., Rusnak 1., Zub L., Kulachek Y., Kulachek V.,
Al Salama M., Rovinskyi O.

Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical University», Chernivtsi, Ukraine

Hepatorenal syndrome is a severe complication of liver cir-
rhosis which is difficult to treat because of a very fast course and
lack of adequate dosing recommendations due to the stage of the
disease. In this study we aimed to refine the treatment of hepa-
torenal syndrome type I by modifying the dose of terlipressin,
depending on the stage of acute kidney injury (AKI).

Objective — to improve the treatment method of hepatorenal
syndrome type I in patients with alcoholic liver cirrhosis by se-
lecting the dose of terlipressin depending on the stage of acute
kidney injury.

For this study were enrolled 161 patients with diagnosis al-
coholic liver cirrhosis, complicated with the hepatorenal syn-
drome. All patients were were randomly divided into control
(group 1) (n=79) and study (group 2) (n=82) groups depending
on the treatment received (terlipressin in the standard dosage or
modified by the response-guided titration method). If the serum
creatinine level decreased less than 25% from the baseline, the
dose of terlipressin was gradually increased but did not accede
12 mg/24 hours. The stage of AKI was diagnosed using the cri-
teria of Kidney Disease: Improving Global Outcomes (KDIGO)
Clinical Practice Guideline for Acute Kidney Injury, 2012. The
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risk of short term mortality (within the first 29 days) was prog-
nosed by Model for End-Stage Liver Disease (MELD) score.

The kidney function improved better in persons with a modi-
fied dose of terlipressin: the complete response rate in them was
81.7%. The response rate in those who received the standard
treatment, was 66.7% only (p<0.05). It was found that the effec-
tive dosage of terlipressin is 3 mg/24 for AKI stage I; 6 mg/24 —
for AKI stage II; 12 mg/24 — for AKI stage III. The relapse of the
disease occurred only in 23.2% patients with modified treatment
against 40.1% in the control group (p<0.05). Short term survival
was also significantly higher in the study group — 54.9%, while
in the control group it was 37% only (p<0.05).

Thus, correction of terlipressin dosage could improve the re-
sults of the treatment and reduce mortality in patients with hepa-
torenal syndrome type 1.

Keywords: hepatorenal syndrome, alcoholic liver cirrhosis,
terlipressin, acute kidney injury.

PE3IOME

MOIUPUIUPOBAHHOE JIEYEHHUE TEIIATOPE-
HAJIBHOI'O CUHJIPOMA THUIIA I B 3BABUCUMOCTHU
OT CTAIMU OCTPOI'O NIOBPEXKAEHUS ITIOYEK

Causka H., Pycnak I.T., 3y6 JI.A., Kyaauek 51.B.,
Kynauyek B.T., Aap Canama M.B.O., PoBunckmii A.A.

Bovicuiee eocyoapcmeennoe 0b6pazoseamenvHoe  yupedcoeHue
Vrpaunvl « Bykosunckuii 2ocyoapcmeentvlil MeOUYUHCKULl YHu-
eepcumemy, Yepnosywl, Yxpauna

I'enatopeHanbHbIM CUHAPOM - TSKENIOE OCIOKHEHUE IUPpO3a
NEYCHU, KOTOPOC TPYAHO IOAAACTCA JICUECHUIO B CBA3U C OYCHb
6bICprIM TCUYCHUEM U OTCYTCTBUEM aJCKBATHBIX PEKOMEHOA-
IIMH 10 JT03MPOBAHHIO COTBETCTBEHHO CTAZNH 3a00JICBaHNSI.

Llenp nccnenoBaHus - ycoBEpIICHCTBOBATh METOIUKY Jiede-
HUS FelaTOpeHaIbHOro CUHApoMa | Tma y GOJIBHBIX aJIKOIroJlb-
HBIM LIUPPO30M IEYCHH IyTeM BbIOOpPA 03Bl TEPIUIPECCUHA B
3aBUCHUMOCTH OT CTaJIuM OCTPOTO MOBPEIKIACHUS I10YEK.

B uccnenoBanuu npunsin yyactue 161 nanueHT ¢ JMarHo3omMm
"aJIKOTOJNBHBIA LUPPO3 MEUCHH, OCJIOKHEHHBIM IenaTtopeHallb-
HBIM CHHIpOMOM'". B 3aBHCHMOCTH OT NOJYyYEHHOIO JICUEHUS
(TEepIUIPECCHH B CTAHIAPTHOM I03UPOBKE MM B MOIU(DHULIMPO-
BaHHOM MCETOAOM TUTPOBAHUA 110 OTBETY Ha .]'le'-leHl/le), IMarueH-
ThI pa3/ieJIeHbl Ha KOHTPOJIbHYIO (n=79) u uccienyemyto (n=82)
rpynnsl. [Ipy cHIDKeHNHU YpOBHS KpEeaTHHHHA B CBIBOPOTKE Me-
Hee yeM Ha 25% OT MCXOIHOIO YPOBHS 103y TEpIMIIPECCHHA
IOCTEIICHHO yBEJIMYUBAIM, He TpeBbias 12 mr/24 yaca. Cra-
st octporo nospexaeHus nodek (OIIl) nuarHocTupoBana ¢
UCIIOJIb30BAaHUEM KPUTEPUEB KIMHUYECKOTO PYKOBOACTBA II0
ocTpoii moyeyHoil HepocTarouHoctu «KimHuyeckoe 3abosesa-
Hue nouex», (KDIGO 2012). Puck kpaTKOCpOUHOH CMEPTHOCTH
B TEUEHHE IEePBBIX 29 THEH NPOrHO3UPOBAIIHU IO LIKAJIC MOJEIH
KOHEYHOM ctaauu O6one3nu nedenu (MELD).

B pesysnbrate ncciemoBaHMs y MAlMEHTOB ¢ MoauduIu-
POBaHHOI 1030i TepiuIIpeccuHa HaOIIONAIOCh YIydIleHHe
(GyHKIMM TOYeK: yacToTa oTBeTOB coctaBmia 81,7%. Yacrtora
OTBETOB y MAIMEHTOB CO CTAHIAPTHBIM JICYCHHEM COCTaBHJIA
ToNbKO 66,7% (p=0,05). BeisBieno, uto ddexTuBHas 1030U-
poBKa Tepiunpeccuna coctapisier 3 mr/24 mis OIIII I craguu;
6 mr/24 - g OINIT I crapuum; 12 mr/24 - pns OINIT 1T cra-
nuu. Peunaus 3abosneBanus HaOmonancs y 23,2% naiueHToB ¢
MomudumpoBanHoil Tepanueit npotus 40,1% B KOHTPOJILHOM
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rpynne (p<0,05). KparkocpouHast BBDKMBaeMOCTb TaKke Oblia
3HAUUTEJIbHO BBILIE B OCHOBHOH rpymnme - 54,9%, Torna xak B
KOHTPOJIBHOM IpyIIe oHa cocTaBmiia Toiabko 37% (p=0,05).

TaxuMm 00pa3oM, KOPPEKLHs JO3UPOBKU TEPIUIIPECCUHA, 110
BCEH BEPOSATHOCTH, CIIOCOOCTBYET YIIyUIIEHHIO PE3YJIbTaTOB JIe-
YEHUs ¥ MIOHWKEHUIO CMEPTHOCTH MAILEHTOB C I'eaTOpeHalb-
HBIM cuHApoMoM | Tuna.

“9boydy

I ool 3935¢m@gbymo  Lobp@mdol dmoxgoio®y-
b0 3390bogmds mo®dangdols 3(go39 wobosbgdols
LAowool gomgoeolifobgdom

6.barogge, 0.09L6s 30, @.bydo, 0.3980hg30, §-39Eohg 3o,
g-oe Lognsds, m.0mgoblgo

59303060L Lobgad{ogm Lodgwozobm ¢gboggdlodgdo,
hg@bmgz0, gg0o06s

3320930L 30babl [omImowagbws T Hodol 3gds@mmg-
bgeo Lobp®mdol 339@bogrmdols dgmmwogol b@e-
gogs 3530960 gddo sen jmdmeg@o zoGmbom Gg@Hano-
309Lobols @mbol Yg@hggol abom modydangdols 33539
©5b056gd0L LRswool gomgsamolifobgdom.

3393590 Imbofogmows 161 35:3096G0  3g3sBmtig-
bgemo  Lobe®mdon  ao@mmygmgdgemo  @godgols s 3m-
oo 3000bols ©ospbmbom. 353096900, dowgdyaro
3390b5@mdobogob ©sdm owgdgmgdom (Bgmeno3mglobo
bBobs®Byeo @mbodgdom, sb GoB®oEools dmwogoio-
G900 Igomeon 33x@Mbognmdatby 3sbybol dobgwgom),
Ygdnbgggommdol  3M0bEodom  sogm  Lsgmb@@mane
(0=79) s ULoggangg (n=82) xg9x390s©. Lolbeols d@Ee-
o 3095H0bobol @mbols gdz0Mmgdolisls 25%-bg g@Boc,
Lo{gol ©mbgbmsb Bgosdgdom, BHgmeodmglbobol ©mbs
056omob  0bOEgdmEs, Jop@ed sOodgHal 12 dp/24
bo-To. 006 3dangdol 33039 ©ob0sbgdol LHowos @osp-
bobEoMmgogmo 0gm gooesobols “mod degdols 3enobo-
3M0 o5350gd5” 3B gM0dgdol dobgogom mo@ darols
V35839 93950Lmdslmsb s 3ogdodgdom (KDIGO 2012).
dm ganggoosbo  Loggoommdbols (3oMggero 29 ol asb-
dog3emmd570) Molgol 3Omabmbo bemdogmogdmws wgod-
@0l oogogools Ladmemm LEswools dmwganols Lgsgrols
dobgogoo (MELD).

330930L  ggase 3530960900 Byt 3mglobols
3000503009090 wmbom 5©0b0TbgomEs Mo 3deols
A96J300L 29I mdglgds: 3sbygbgool LobBodgd Ygoc-
3065 81,7%. 3slybgools LobPomyg 353096900 LBswom-
B0 d39@bsgrmdom ogm dbmemo 66,7% (p=0,05).
3odmgargbognos, M3 Bg@hao3dglbobol 99]@ 00 ©m-
bodgds Vgoygbl: mo®3demol (3539 9gdo@olmdols 1
bAowosbg - 3 3/24Lm, I bRswosbg - 6 da/24Lm, 11T
bAowosbyg - 12 89/24Lo. @osgswgool Mgiowogo asbg-
3005MEs IME0B030MG Y mgmsdosby dymgo 3s3o-
96 gd0L 23.2%-1, bLogmb@®menm xa9gndo go — 40,1%-1
(p<0,05). 33 ggs00560 LomEbaoliygb®sosbmds, sliggy,
36093bgenmgbo dgBo ogm doMomse xagRdo — 54,9%,
bogmb@®menem xagndo go — 37% (p=0,05).

29050, Bgmmo3@globol  @MboGgdol  gmmgdios,
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©®OmIol IJmby 353096(gd0l Loggwommmdol dgdizody-
N



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

HEKOTOPBIE OCOBEHHOCTH KOTHUTUBHBIX HAPYIIIEHUAM
IPY BUNTIOJISPHOM A®®EKTUBHOM PACCTPOMCTBE

I'matumun H.C., By3asiran E.H., Yepnauyk C.B., Kyipunukas E.H.

Bunnuyxkuii nayuonanvuvill MeOuyuHcKull yHugepcumem, Yxpauna

bunomsproe adpdexruBuoe paccrpoiictso (BAP) mpen-
craBisgeT coboil ofHy M3 Haubojiee aKTyalbHBIX MPOOIeM
COBPEMEHHON ICUXHAaTpUUECKOHl Hayku M npakTuku. BAP
XapaKTepu3yeTcs paHHUM HayajloM, XPOHUUYECKUM PELUIU-
BUPYIOIUM TEUCHHEM, BEIPaXKEHHON collMalbHOM J1e3aamTa-
nuei OONBHBIX U MPOIOIKHUTEIBHON HETPYIOCITOCOOHOCTHIO,
BBICOKUMH YPOBHIMHU IICUXUATPUUYECKON U HAPKOJIOTMUECKOM
KOMOPOUHOCTH U CyMIIMJIaJIbHOTO PUCKA, a TAKXKE COKpallle-
HUEM NPOJOKUTEIbHOCTH KU3HHU MALUEHTOB B CPEAHEM Ha
10 net [5-7,11,17].

B nocnennue pecsatwierus Bce Oojblliee BHUMaHHE HC-
cieoBaTeNeil MPUBICKAIOT H3MEHEHHsI KOTHUTHBHOTO (DyHK-
nnoHupoBaHus 6onapHBIX BAP. KoruutusHbeie paccTpoiicTBa
MPEJCTABISIOT CO0O0M Ba)KHYI0 COCTaBHYIO 4YacTh OOIIMX
naTojorudyeckux usMeHeHuil npu BAP; cnexrp mcuxomato-
JIOTHYECKUX (EHOMEHOB IPH 3TOM BKIIOUAST HapyIICHUS
(opMaNbHBIX XapaKTEPUCTHK MBIIUICHUS M €T0 COICPIKAHMS,
BHUMAHHUS, MaMITH M HMCIOJTHUTEIbCKUX GyHKIui [2,20].
YcTaHOBICHO, YTO KOTHUTUBHBIE paccTpoiictBa npu BAP
TECHO aCCOLMHUPOBAHBI € aQPEKTHBHBIMH HapyUICHUSIMHU
U YyCyryOJsIOTCS NpU HAJU4YMM BBIPAXEHHONM MaHUaKallb-
HOIl CHMNTOMATHKH W OTATOIICHHOTO mpemopbuma [12,14].
CrepikHeBass CHMITOMAaTHKa KOTHUTUBHBIX PACCTPOWCTB MpH
BAP Gasupyercst Ha HapyIIEHUSIX KOHIEHTPAIIMH BHUMaHHUS,
MoTopHuKH M maMatu [21]. B pse nccnenoBanuii Obuta 1mo-
Ka3aHa CBsI3b KOTHUTHBHBIX paccTpoificTB npu BAP, B yacTHO-
CTH, AeGHUIUTA HCIIOTHUTENCKUX QYHKIUIT, BHUMAHUS U Na-
MSITH CO CTPYKTYPHBIMH MOP(}OJIOTHYECKUMHU H3MEHEHUSIMH
B Mo3re [1,3,4]. OTu HapylmeHus MOTYT BBIABIIATHCS HE TOJIb-
KO Ha HO30JIOTMYECKOM, a ¥ Ha JOHO30JOTHYECKOM YpPOBHE,
HauMHas ¢ paHHEro JAETCKOro BO3pacTa; IpH 3TOM CTPYKTypa
KOTHUTUBHBIX PacCTPOMUCTB, BKJIOYAIONIAs HAPYLIEHUS Bep-
GaspHOTO 00yueHHs, paboueil mamsTH, CKOPOCTH 00paboTKH
HHPOPMALUK, HCHOJIHUTENCKOH (QYHKIUM M BHUMAHUS Y
JeTeit Oblla aHAJOTHYHON TakoBO# y B3pocisix [8,10,13,15].

ITpu 3TOM 0COOEHHOCTH KOTHUTHBHOTO (DYHKIIMOHUPOBA-
Hus npu BAP n3ydeHbsl HeJOCTaTOUHO MOJIHO, & METOAOIOTHsI
KOTHHUTHBHOTO BOCCTAHOBJICHHsI M peaOMIINTAIlMH MAllHeHTOB
MpaKkTHYeCKH He pa3paboransl [18]. DTo 0OycnoBnuBaer ak-
TyaJIbHOCTh, Hay4YHYIO U IPAKTHYECKYI0 LEHHOCTb HCClle-
JIOBaHUH 0COOEHHOCTEIl KOrHUTHUBHOTO (DYHKIIMOHHUPOBAHHMS
npu BAP.

Llenpro HacTOSIIEro MCCIENOBAaHUS SIBUJIOCH OIpEAEICHUE
0COOCHHOCTE KOTHUTHBHOTO ()YHKIMOHHPOBAHHS B JETIpec-
cUBHOH (ha3e OunossipHoro ah(heKTHBHOTO PACCTPONCTRA C yue-
TOM TeHJIEpPHOTO (hakTopa.

Marepuaa n Metoasl. Ha ocHoBaHMM MH)OPMUPOBAHHO-
ro corjacus C COOJIOJEHHEM MPHHIUIIOB OMOMEIUIIMHCKOM
9TUKH HaMH OBUIM KIMHHYECKH 00cienoBaHbl 66 OOIBHBIX
BAP (27 myxuuH u 39 KeHIIMH), HAXOUBIIUXCS HA JICUCHUH
B BUHHUIKON 00JaCTHON MCUXOHEBPOJIOTHYESCKON OOTBHUIIC
um. A.U. FOmenko B nepuoj ¢ 2016 no 2020 roasl B CBsI3U C
TEKYLIUM 3MHU300M JIETKOM UM yMEPEeHHOU nenpeccuu (Kox
MKB-10 F31.3). Cpennuii Bo3pact 00CIeIOBaHHBIX COCTa-
B 33,4+7,8 ner (myxuuH 34,8+5,9 net, xeHuuH 32,5+8,7
net p>0,05), cpeaHss MPOAODKUTENBHOCTh 3a00JIeBaHUs Ha
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MOMEHT oOcienoBaHus coctaBmwia 9,6+2,5 ner (y MyX4HH
10,6+2,3 ner, y xenuun 8,9+3,0 set, p>0,05). O6¢cnenona-
HUe NpoBeJieHo ¢ ucnonb3oBanneM tecta TMT (Trail Making
Test), mpexycMaTpUBaIOIIEro 3aJaHusl COCJMHHUTH yKa3aH-
HBIE TOYKH B KOJIMYECTBE 25 C MaKCHMaJbHOW CKOPOCTBIO
(TMT-A) n coennHUTP yKcia U OyKBBI B IPaBHIILHOW TTOCTIE-
nosatensHOCcTH (TMT-B) ¢ dukcanmeit 3arpadeHHOr0 BpeMe-
HU C UCIIOJIb30BAaHHEM CepTH(GHUINPOBAHHOTO CEKyHIOMepa
¢ TounocThio 10 0,1 cexyHasl [16]; Tecta BepbanbHON Oc-
TJIOCTH, COCTOSIIETO U3 ABYX YacTeil: I OIICHKU (POHEMHO
6ernoctu (OyKBEHHOH CKOPOCTH) MO CIIOCOOHOCTH CO3/1aBaTh
MaKCHMaJbHOE KOJIMYECTBO CJIOB, HAYMHAIOIIUXCS Ha OIpe-
JeneHnyto OykBy (B manHoM Tecte «K» u «I1»), u ans oneH-
KM CEMaHTHYCCKOW OermocTH (KareropuajibHas CKOPOCTh)
M0 CHOCOOHOCTH 0O0CIIEeAyeMOro co3aaBaTh MaKCHMalbHOE
KOJMYECTBO YHUKAJIBHBIX CJIOB B CEMaHTHYECKOH KaTeropuu
(KOJNMYECTBO CIIOB, MPUHAUICKALINX KaTeropusM «Myxckue
umeHa» u «DPpykTel uiau Mebenb»), Ha BBHIIIOJHEHHE TecTa
orBoamiock 60 cexyun [9], a Takke tecra Ctpyna (Stroop
Color-Word Test), cocTosiiero u3 4eThipex CyOTECTOB: mep-
BBI TIpe/lyCMaTpUBaeT YTEHHE Ha3BaHHU IIBETOB, Hare4YaTaH-
HBIX 4epHbIM 1BeToM (UHL[4), u coctout B Ha3biBauuu 100
CJIOB, O3HAYAIOIINX YEThIPE OCHOBHBIX I[BETA, Halle4aTaHHbBIX
YEpHBIM I[BETOM Ha 0ejoM (OoHEe ¢ MaKCUMaJIbHO BO3MOXKHOM
CKOPOCTBIO, BTOpOi cyOTecT (Ha3piBaHus 1BeToB — HII) co-
CTOUT B TpexbsiBieHUH obcienyemomy 100 cTaHaapTHBIX
[[BETHBIX (UTYp C 3aJaHHEM Ha3bIBaTh L[BETa (QUTYp C Mak-
CHUMaJIbHON CKOPOCTBIO, TPETH CyOTecT mpearnoiaraeT yre-
HUE Ha3BaHUH [[BETOB, BT MIPHU(TA KOTOPHIX OTIMYAETCS OT
s3Hauenus ciosa (YHILlo), nmpu sTom oOcieayeMomy mnpeab-
sBisiercs 100 ciioB, 03HaYalOIIMX YETHIPE OCHOBHBIX I[BETA,
KOTOpBIE HE0OXOIMMO YHTATh MAKCHMAJIBHO OBICTPO, YETBEP-
TBIH CyOTeCT — Ha3bIBaHHE I[BETA CJIOBA, IJie LBET LIPU(TA
otmnuyaercs oT 3HaueHus cioBa (HLICo) ¢ Ha3piBaHMEM 11BeTa
mpudTa, KOTOPHIM HaNeyaTaHO CIIOBO ¢ MaKCUMalbHOW CKO-
pocThlo, ¢ (uKcalueil BpeMEeH! C MOMOIIBI0 CepTH(GHIUPO-
BaHHOTO CEKyHAO0Mepa ¢ TouHOCThIO 110 0,1 cek. [19]. Ananu3
pa3nu4uii B IMOKa3aTelsX BBIIOJIHEH C ITOMOIIBIO Hemapame-
TpUUYeCcKoro Tecra ManHa- YUTHH, OLIEHKA XapaKTepa pacrpe-
JIeJIeHUsl IPU3HAKOB — ¢ omoulbio Tecta Hlanupo-Yuika.

PesyabTarsl u 06cy:xaenue. [IpoananusnpoBaHa CTpyKTypa
KJIMHUYECKOH CHMIITOMAaTHKU CO CTOPOHBI KOTHUTHBHON cepbl
C y4eToM reHjiepHoro ¢akropa. Pe3ynsrarsl ananmsa npecras-
JIeHBI Ha puc. 1.

B cTpykType KOrHUTHBHOW KJIIMHHYECKOW CHUMITOMATHKH Yy
nanueHToB ¢ BAP B jmenpeccuBHO# (hase mpeobiagamu mpo-
SIBJICHMS 3aME/UIEHHOTO MBIIIJICHHS: OHU BBISIBIIEHBI Y BCeX 00-
CJIeIOBaHHBIX OONBHBIX. HapyleHns: KOHIEHTpAMy BHUMaHHS
yarie BCTpeyatuch y My>xuuH: 88,9% npotus 82,1% y keHIIuH,
OJIHAKO, TH Pa3JIMyMs CTAaTUCTHYECKH He 3HauuMmbl (p>0,05).
TpyIHOCTH TJIaHUPOBAHUS W TPHHITHS PELICHHH OTMevan
85,2% MyxuuH u 79,5% KEHIIMH, TeHIEPHBIC Pa3InYMsl TAKKe
crarucTudecku He 3HauuMmbl (p>0,05). Haumenee pacrpocrpa-
HEHHBIM CHMIITOMOM OKa3aJlaCh PUIMAHOCTb MBIIUICHUS: OHA
obuta BeIsiBIieHa Y 81,5% MyxunH Uy 59,0% KSHIIMH; TeHIep-
HBIE pa3Inyus ctaTucTuieck 3Ha4uMBbI (p<0,05).
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W MYKUHEB KT

Puc. 1. Cmpyxmypa KauHu4eckoti CUMRMOMAMUKY €O Cmopo-
Hbl KocHUmMueHo cghepuvl y 6onvhvix AP 6 0enpeccusnoil aze

Jlnis 6ombHBIX BAP Bo Bpems ferpeccuBHO# (hasbl xapakrep-
HO CYLIECTBCHHOE YBEJIMYCHHE BPEMEHM BBINOJHEHUS 00EUX
cyorectoB TMT (tabmuna 1).

W3 nanHbIX TaOaMIEI | BUIHO, YTO CPEIHEE BPEMS BBITIOJIHE-
Hus cyOTecta A (coenuHeHue yucen ot 1 10 25 B nopsiike Bo3pac-
TaHus) y My>xuuH, 601bHbIX BAP, cocraBuno 101,0+13,6 cex. npu
HOPMAaTHBHOM I10Ka3arelie 29 cek. M KpailHeM 3HaueHUH HOPMbI B
78 cek. Y sxeHumH Bpemst BeioHeHus cyotecta TMT-A Menblie,
4yeM y MykuuH — 98,9+8,9 cek., HO pa3nuuus CTaTUCTUYECKU He
3Haunmsl (p>0,05). Cpennee Bpems Bbinonnenus cyorecra TMT-B
y 6011bHbIX BAP Tarcke npuMepHO Ha TPETh NPEBBILIACT BEPXHIOO
IpaHUIy HOpMBI (273 ceK.): y My>K4iH OHO cocTaBmiio 333,5+17,9
CeK., a y JKeHIIMH — 331,3+12,9 cex. Pa3nuuus Bo BpeMeHU BBINON-
Henus cyorecta TMT-B, kak u TMT-A, y MyX4HH U y *KCHIIUH
CTaTUCTHYECKH 3HAYMMO He oTndatotcs (p>0,05).

V Gonbubix BAP B nenpeccuBHOi (ase BbISBICHO cyliie-
CTBCHHOC CHHXCHHC Sd)d)eKTI/IBHOCTI/l BBIITIOJIHEHUS TECTA BEP-
OasbHOI OCrIOCTH, KaK OTHOCHTEIBHO (DOHETHYCCKOU, TaK U
CEMaHTHUYECKO# BepOabHOt OertocTr (Tabmumna 2).

TTokazarenu doHeTHuecKoil BepOanbpHOU OermocTu (Ha3bIBa-
HHUE CJIOB, HAYMHAIOIIUXCS € ONPEIEICHHON OyKBbI) y OOIBHBIX
BAP 3HauuTenbHO CHMKEHBI. Tak, IpU cpeHEM HOPMATHBHOM
nokasarese B 20 cJ10B, oKa3aTeny BbinoaHeHus cyorecra «Ko-
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JMYECTBO CJIOB Ha OykBy «K»» y MyxunH coctaBuio 12,1+£2,3
CJIOB, y XeHIIUH — 12,9+1,6 cioB. [enaepHble pa3nuyuus craTu-
cTuyecky He 3HauuMsbl (p>0,05). ITokazarenu BeIIONIHEHUS CYO-
Tecta «KonndecTBo coB Ha 6ykBy «II»» y My»X4nH cocTaBmiIO
10,5+2,4 cnosa, y xenmuH 10,8+1,8 ciosa (p>0,05).

IToxazarenn ceMaHTHYECKOW BepOanbHOW Oernoctu y 0oib-
HeIX BAP B nenpeccuBHOl (aze okaszanuch eie 6onee HU3KU-
MHU. Tal(, npu CpeaHEM HOPMATHBHOM I10Ka3aTeliC y MYKYUH
JTAHHOW BO3pacTHOM rpymimsl oT 38 10 42 ciioB (B 3aBUCUMOCTHU
oT oOpazoBanust), y 60mbHbIX BAP 3TOT mokasarenb cocTaBui
no cyorecty «Mysxkckue umenay 11,2421 cnos, o cyorecry
«DpyxkTbl/Mebenb» 10,4423 ci0Ba, y )KSHIINH — COOTBETCTBEH-
Ho 11,9£1,5 cinoB u 10,7+£1,6 ciioB. ['eHaepHbIe pa3nuyus CTaTH-
CTHYECKH He 3HauuMsblI (p>0,05).

VY 6onbubix BAP B menpeccuBHOW (ha3ze BBIIBICHO TaKKe
CYLIECTBECHHOE YXYIIICHHE I10Ka3aTejeil BBIIOJIHCHUS TECTa
Crpyna (tabmuna 3).

Bo Bpems nenpeccuBnoii ¢a3sl BAP BbIsiBIeHO 3HAUUTEINb-
Hoe oOI1ee 3aMe/IeHe BBINOIHEHHsI Bcex cyOTecToB. B Hau-
OosiblIel CTENEHU 3Ta TEHACHIMS IPOSBUIACH IPU YTCHUU
Ha3BaHMH IBETOB, TJI¢ IBET MIpH(TA OTIMYACTCSA OT 3HAYCHUS
cioBa (UHIL{o): cpexnHee BpeMst BBIIOIHEHHS ITOTO cyOTecTa y
MYX4HMH cocTaBuio 166,1+12,7 cek., y xeHumH — 164,448,8
CeK. NP CpeJHeM HOpMAaTHBHOM 3HadeHuu 113 cek. (renuep-
HBIC pas3jininsd CTaATUCTUYECKU HE 3Ha‘[I/IM]>I). C CYLIECTBECHHBIM
3amejyieHneM OoibHblE BAP BBINONHSIOT Take Ha3bIBaHUE
[[BETOB CJIOBA, I/I¢ LBET WIPU(TA OTINYACTCS OT 3HAYCHUS CIIO-
Ba (HI[Co): nmoka3aTenb BBINOJHEHHs ITOTO CyOTeCTa y MyxK-
YuH cocTaBui 68,2+8,7 cex., y KeHIIUH — 66,7+5,6 cex. npu
CpeZHEM HOPMAaTHBHOM IIOKa3aresie 36 cek. (eHIepHbIe pa3-
JU4us He 3HaunMbl). CpeHee BpeMsl YTeHUs! Ha3BaHUM 1IBETOB,
HaredaTaHHbIX 4epHbIM 1BeToM (YHIIu), cocTaBui y mMysxuuH
69,4+9,1 cex., y xeHmuH — 67,8+5,8 cek. (p>0,05) npu cpennem
HOpPMAaTHBHOM 3HaueHuM 47 cex. CpeaHee BpeMsl Ha3bIBaHUS
useroB (HII) y myxunn, 6oibubix BAP, cocraBuio 100,8+6,2
ceK., y keHuuH — 101,6+5,2 cek. (p>0,05) mpu cpenuem Hopma-
THUBHOM MoKka3zarene 70 cek.

IMoka3zarenb pPUTHIHOCTH/TUOKOCTH KOHTPOJS, MPEICTaB-
Jstroluit coboi pa3HHIly BO BPEMEHHU BBINOJIHEHUS! TPETHEIO

Tabnuya 1. I[lokazamenu evinonnenus mecma TMT y nayuenmoe ¢ BAP 60 épems denpeccushoii ¢hazvl

My:K4HHBI KeHmuHbBI
Teer i H(;I')l,e KB Men- KBapTuan Cp. KB Men- KBapTuan p
- ana Bepx- | Hux- | 3Ha4e- ana Bepx- Hux-
HHe HHi HHi HHE HM HHIi
TMT-A | 101,0 13,6 96,0 90,0 110,0 98,9 8,9 96,0 92,0 106,0 >0,05
TMT-B | 3335 17,9 326,0 320,0 348,0 331,3 12,9 326,0 320,0 342,0 >0,05

Tabnuya 2. Iokazamenu evinoanenusi mecma eepbanvhotl beenocmu y nayuenmog ¢ BAP 6o epems 0enpeccuenoii ¢hazor

My KYHHBI JKeHmuHbI
Kpaprunu Kpaprunu
Tecr ug:e ckp | Mew- T - ckp | Mo ! P
- ana Bepx- | Hwx- | 3HaUe- ana Bepx- | Hux-
HUe HHHA HUM Hue HHUI HUH

KonnuecTtBo cioB 12.1 23 13,0 11,0 14,0 12,9 1,6 13,0 12,0 14,0 >0,05

Ha OykBy «K»
Kommiectso cnog | 5 2,4 11,0 9,0 12,0 108 | 1,8 | 110 9,0 | 120 |>0,05

Ha OykBYy «II»
MyXcKue uMeHa 11,2 2,1 12,0 10,0 13,0 11,9 1,5 12,0 11,0 13,0 >0,05
DpyKTHI / MebEIb 10,4 2,3 11,0 9,0 12,0 10,7 1,6 11,0 9,0 12,0 | >0,05
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Tabnuya 3. Ioxazamenu evinonnenus mecma Cmpyna y nayuenmog ¢ bAP 6o epems denpeccusnoii gazvl

MyKYHHbBI JKeHumHe!
Cp. Kga Cp. K
T _ PTHIN _ BapTUIN
et snave- | CKB N::f: Bepx- | Hux- snaue- | CKB N;T: Bepx- Hux- P

HHUe HH HUI HHUe HHH HH
YHITu 69,4 9,1 68,0 62,0 76,0 67,8 5.8 67,0 64,0 70,0 >0,05
HIT 100,8 6,2 97,0 96,0 107,0 101,6 5,2 103,0 96,0 106,0 | >0,05
YHIlo 166,1 | 12,7 | 162,0 | 1550 | 177,0 164,4 8,8 162,0 158,0 171,0 | >0,05
HIICo 68,2 8,7 67,0 61,0 74,0 66,7 5,6 66,0 63,0 69,0 >0,05
[Tokazarens
PHIHLIROCTH 979 | 45 | 970 | 940 | 1020 97,7 3,6 96,0 95,0 102,0 | >0,05
/ THOKOCTH
KOHTPOJISI
[Moka3zarens 15 0.1 1.5 1,4 1,6 1,5 0,1 1,5 1,5 1,6 >0,05
BepOATLHOCTH

(UHIIo) u gerBeptoro (HI[Co) cyOTecToB y 00CIEIOBAHHBIX
MalMEHTOB 3aKOHOMEPHO OKa3aJiCsi BBICOKHUM: Yy MYKYMH OH
coctaBmwi 97,9+4,5 cex., y sxeHMH — 97,7£3,6 cex., pa3nnyus
CTaTUCTUYECKU He 3HauuMBI (p>0,05).

[Tokazatenp BepOaTbHOCTH (COOTHOIICHHE BPEMEHH BBIMOJI-
Henus cyotecro HI u UHI4) B nenpeccuBHoit ¢asze BAP tak-
JKE JOCTATOYHO BBICOK: Y MYXKUYHH ¥ KCHIINH OH ObUT OJIMHAKOB
u coctaBmi 1,5+0,1 cek.

bonbuble B nenpeccuBHOi daze BAP momyckaror 3Haum-
TEIBHOE KOJMYECTBO OIMIMOOK MpPH BhIMOIHEHUH TecTa CTpyna.
CpenHee KOMMYECTBO OIMIMOOK MPU YTCHHHM Ha3BaHW [BETOB,
HareyaTaHHbIX YEPHBIM IIBETOM, COCTaBWIO y MyxuuH 0,4+0,5
/1., UTO BJIBOE MPEBBILIACT CPESAHUI HOPMATUBHBIN MOKA3aTelb;
JKEHILMHBI COBEPIIAIIM HECKOJIbKO MeHbIne ourbok — 0,3+0,5
ell., HO 3TH pa3jInyus CTAaTHUCTHUYECKU He 3HauuMsbl (p>0,05).
CpeaHee KOJIUYECTBO OIMIHOOK TPH HAa3bIBAHWH IIBETOB COCTa-
Buiio coorBerctBeHHO 0,8+1,0 en. u 0,7£1,0 exn. (p>0,05), npu
YTCHUM Ha3BaHW [BETOB, TN¢ IBET MIPU(PTA OTIMYACTCS OT
3HA4YEHUs CJI0BAa — COOTBETCTBEHHO 1,5+2,0 ex. m 1,3+1,9 en.
(p>0,05), npu Ha3pIBaHMM LIBETA CIIOBA, IJe LBET WIpUQTa OT-
JIMYAETCsl OT 3HAUCHHUS CJIOBa — COOTBETCTBeHHO 1,1+1.5 em. u
1,0£1,4 en. (p>0,05).

Hannune KOTHUTUBHBIX HapylleHMH y nauueHtoB ¢ BAP,
HauuHas C MEPBBIX AMHU300B 3a00JIeBaHUs, ObUIO MOKA3aHO B
nesiaom psne uccnenoanumii [1,2,10,12,13,18,20,21]. ITonyuen-
HbIC B HAILLIEM MCCIIEIOBAHUU PE3YJILTAThI MO3BOJISIOT YTOUHUTH
U JACTATU3UPOBATh ITH JaHHbIE.

Cy11ecTBEHHOE MPEBHIIICHUE HOPMATUBHOTO ITOKA3aTEeIs Bbl-
nonHeHust Tecta TMT-A y 00ciieoBaHHbBIX MAI[HCHTOB CBUJIC-
TEIBCTBYET O CHUKEHHOM CIIOCOOHOCTH K 3PUTEIILHO-MOTOPHOM
00paboTKe HHPOPMAIIUK ¥ YXYAIICHUA MEXaHUUCCKOM MaMSITH.
DTH MPOSIBICHUS MOTYT OBITh CBSI3aHBI C MPUCYIIUM JCTpec-
CHBHOMY COCTOSIHUIO OpaMIICUXU3MOM U JIBUTATCIBHOM 3aTOp-
MOXKCHHOCThIO. BBICOKHE TMOKa3aTelu BBIMOJHEHUS CyOTecTa
TMT-B cBuIeTenbCTBYIOT 0 UMEIOIMXCsl y 6oabpHBIX BAP Ha-
PYLICHUSIX HCIIOJHHUTEIBCKOTO (BYHKIIMOHUPOBaHUs, pabodeit
MaMSITH U KOHTPOJIT HHruOupoBanusi. [Ipu 3TOM MpeBbIIICHHE
HOPMAaTHBHBIX TOKa3aTesicil BBITIONHCHUsT 00CHX CyOTECTOB B
3HAUUTEIIBHON CTEMCHU OBLIO 00YCIOBICHO OOJBIINM KOJIHYC-
CTBOM OIITHOOK, KOTOPBIC TOMycKaan O0obHbIe. TPyIHOCTH KOH-
LCHTPAIIUU BHUMAaHHUS U HAPYIICHHS TAMSITU IPUBOAUIN K TOMY,
YTO MAI[MCHTHI MOCTOSIHHO COMBAJIUCH, TEPSUTH MPABUIBHBIN all-
TOPUTM BBITIOJIHCHHUS TECTA U BHIHYKIACHBI OBLITH BBITIOIHSTH €TI0
MyTEM MHOTOKPATHBIX MOBTOPCHHI OMHUX M TEX K€ 3TarnoB. B
COBOKYITHOCTH 3TH (haKTOPBI MPUBOIAMIH K 3HAYUTCIHHOMY yBE-
JINYCHHIO BPEMEHHU BBITIONHEHHS 00euX cyoTecToB Tecta TMT.

© GMN

AHAIIOTYHO, HU3KHE MOKa3aTeau (HOHETHUYCCKOW U CeMaH-
THYECKON BepOabHOM OCTIOCTH BO BpeMsl IEMPECCUBHOMN (as3bl
BAP oToOpakaroT 00mIie MpOSBICHUS OpauIICHXH3Ma H 3a-
MEJUICHHUSI MOTOPHOM aKTUBHOCTH, 00YCIOBIMBAIOIINE CHIKCH-
HYIO CIIOCOOHOCTB OONBHBIX K BepOaibHOM npoxykuun. [Tamu-
CHTBI, 0COOCHHO C BBIPAKCHHOMN TICUXMYCCKOW U ABUIaTSILHON
3aTOPMOKEHHOCTbHIO, UCTIBITHIBAJIM CYIIECTBEHHBIE TPYJHOCTH B
1oa0ope CIIOB ONPEETICHHON KaTeropyu, a TaKKe CII0KHOCTHU B
OTHECEHHUH TOTO WJIM MHOTO CJIOBA K 33/IaHHOI KaTeropuu CIIOB.
OCHOBHBIMH OIIMOKAMHU, KOTOPBIC COBEPINAIN MAIIHCHTHI, ObLTH
MTOBTOPHI CJIOB M Ha3bIBAHUE CJIOB, HE IIPUHAJICIKAIINX K 3a]1aH-
HOM KaTeropuw.

[okasarenu BoinoHeHUs TecTa CTpyma y OOJbHBIX B JACTpec-
cuBHO# (pase BAP cBUIETETBCTBYIOT O BBIpQKECHHOM 3 dekTe
UHTEPYEPEHIINH U 3HAYUTEIILHON PUTUAHOCTU MPOLECCOB MO-
3HABATEJILHOTO KOHTPOJIS B COYETAHUU C HAPYLICHUEM aBTOMa-
TH3AIMU [T03HABATEIbHBIX (QYHKIIUH U CHUKECHUEM CTCIICHH MX
HE3aBUCUMOTO (DYHKIIHOHUPOBAHHS.

B 1ienom naHHbIe, MONYYESHHBIC B HALIIEM HCCIIEIOBAHUH, TO-
3BOJIAIOT TOBOPHUTH O BBIPAKCHHBIX HAPYIICHUSIX KOTHHTHBHO-
ro ¢ynkimonuposanust 6oneHbIX BAP B nenpeccuBHoii ¢ase,
BIJIIOYAIOIIMX PACCTPOMCTBA BHUMAHMS, NTAMSITH, I03HABATEIIb-
HBIX U UCIIOJHUTEIBCKUX (DYHKITHIA.

BoiBogbl. lccienoBanne 0COOCHHOCTEH KOTHHUTHBHOTO
¢yuxunonuposanus 6oneHbIX BAP B nenpeccuBHoi dase, mpo-
BEJICHHOE C HCoib3oBaHueM TectoB TMT, BepOasbHOit Gerio-
ctu u Ctpyna, Mo3BOJIMIIO BBISIBUTH CYIIECTBEHHBIE HAPYLICHUS
KOTHUTHBHBIX MPOLIECCOB, BKIIOUAIOIIME PACCTPOHCTBA BHUMA-
HUSI, TAMSTH, TTO3HABATCIBHBIX M UCTIOMHUTENBCKUX (DYHKIIHH.

1. B cTpyKType KOrHUTUBHOW KIMHUYECKON CHUMITOMATHKHU
y mamnueHToB ¢ AP B menpeccuBHO# (a3e mpeobiananu mpo-
sIBIICHUS 3aMeieHHoro MbinieHust (y 100% OonbHBIX), Ha-
pyLIEHUs KOHLEHTpauuu BHUMaHUA (88,9% myxuuH u 82,1%
KeHIuH, p>0,05) U TPYIHOCTH ITAHUPOBAHUS U IPUHSTUS Pe-
mreHuit (85,2% myxuus u 79,5% sxenmiuH, p>0,05), a HanMeHee
pacrpoCTpaHEHHBIM CUMIITOMOM ObITa PUTHIHOCTD MBIIIJICHUS
(81,5% myxuun u 59,0% xenuun, p<0,05).

2. Ananu3 BbImosHeHUs nanueHtamu Tecra TMT BbIsSIBUIIO
CYIIIECTBEHHOE YBEIMYCHUEC BPEMEHH BBITIOJIHEHHS 00euX Cy0-
tectoB: TMT-A no 101,0£13,6 cex. y MyxuuH u a0 98,9£8,9
cek., y kenmmH; TMT-B no 333,5£17,9 cek. y MyX4uuH H
331,3£12,9 cek. y *KEeHIIUH, CBUIETENbCTBYIONIEE O CHUKEHHOM
CIIOCOOHOCTH K 3pUTEIBbHO-MOTOPHOIT 00paboTke nHMOpManu,
YXYIIICHHA MEXaHHUYCCKOW MaMATH, HapYIICHHUSX HCIIOIHU-
TEJBCKOTO (YHKIIMOHUPOBAHHUS, paboueii maMsTH U KOHTPOJIS
WHTUOUPOBAHUS, CBSI3AHHBIX C OPaJUIICUXM3MOM M MOTOPHOM
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3aTOPMOKEHHOCTBIO. [Ipy 3TOM TeHICpHbBIC pa3indus B MOKa-
3arelisx BoIMOTHEHUS TecTa TMT cTaTUCTUYECKN HE 3HAYMMBI.

3.V GoneHbix BAP B nenpeccuBHOl (a3e BBISBICHO Cylie-
CTBCHHOC CHH)KCHHEC Sd)d)eKTI/IBHOCTI/l BBIIIOJIHCHUSI TECTa Bep—
OasbHOI OCTIOCTH, KaK OTHOCHTENBHO (DOHETHYCCKOU, TaK U
CEMaHTHUYECKO BepOaIbHOW OCTIOCTH: MOKA3aTe/Id BBIMOIHE-
Hust cyorecra «KomudectBo ciioB Ha OykBY «K»» y My>KuuH co-
craBuwio 12,1£2,3 cnos, y xeHmuH — 12,9+1,6 cios (p>0,05),
cybrecra «KonmyecTBo cioB Ha OykBy «II»» — COOTBETCTBEH-
Ho 10,5+2,4 cnos, 10,8+1,8 cios (p>0,05), cyOTecta «Myx-
CKHME HMMEHa» — coorBercTBeHHO 11,242,1 cimoB m 11,941,5
cioB (p>0,05); cyorecta «PpyKkTh/MeOETB» — COOTBETCTBEHHO
10,4+2,3 cnoB u 10,7+1,6 cios (p>0,05). ITu n3MeHEHHs OTO-
OpakaroT OOIIMe MPOSIBICHUS OpaaUICUXU3Ma U 3aMCIJICHUS
MOTOpHOﬁ AKTHUBHOCTH, pr):(HOCTI/I KOHLICHTpaLIPIl/I BHUMAHUS
u HapyLUCHHﬂ namsTu, aCCOL[I/II/lpOBaHH]:Ie C jlel'lpeCCI/IBHblM CO-
CTOSIHUEM.

4.V 6onbubix BAP B nenpeccuBHoii (asze BBISBICHO Cyllie-
CTBCHHOC yxyzuuel—me n01<a3aTenei«'1 BBIIIOJIHEHUS TECTa Cprna,
B YaCTHOCTH, yBeHI/I‘[eHI/Ie BpeMeHPl YTCHUA HaSBaHI/Iﬁ IIBETOB,
rie user mpudTa omiuyaeTcs ot 3nadenus ciosa (YHI{o) mo
166,1+12,7 cex. y MyuuH 1 10 164,4+8,8 cex. y )KeHILUH; Bpe-
MCHHU Ha3bIBAHUA IBECTOB CJIOBA, IAC IIBET mpn(bTa OTIINYaACTCs
ot 3HayeHus ciosa (HLICo) no 68,2+8,7 cex. y My»4YuH U 10
66,7+5,6 cex. y 'KEHILUH; BPEMEHH YTCHUS Ha3BaHUH LBETOB,
HareyataHHbIX 4epHbIM LBeToM (YHIlu) mo 69,449,1 cek. y
MYXX4YMH U 10 67,8+5,8 cek. y JKeHUIMH; BPEMEHHU Ha3bIBaHUS
nseros (HII) no 100,8+6,2 cek. y myxuuH u 1o 101,6+5,2 cek.
y JKCHILMH; NOKa3aTels PUTHAHOCTH / THOKOCTH KOHTPOJISL 110
97,9+4,5 cex. y My>xuuH u 10 97,7+3,6 cex. y KEHIIMH; [10Ka-
3atens BepOanbHOCTH 10 1,5+0,1 cek. y MyX4MH H y JKEHIIUH,
HpM 3HAYUTCIbHOM KOJIMYECTBEC COBepLLIaeM])IX OLUI/I6OK le/l BbI-
IIOJIHCHUHU TECTa: le/l YTCHUHU Ha3BaHHﬁ IIBETOB, HANICUaTaHHbIX
yepHbIM I1BeToM 10 0,4+0,5 en. y myxuus u no 0,3+0,5 en. y
JKSHILWH; MIPH HA3bIBAHUU 1IBETOB cooTBeTCTBeHHO 0,8+1,0 ex.
u 0,7£1,0 ex., mpu YTCHUM HA3BAHUI LIBETOB, I/IC BET MIPUPTA
OTJIMYAETCsI OT 3HAYEHMS CJI0BA — COOTBETCTBEHHO 1,5+2.0 en.
u 1,3+1,9 exn., npu Ha3pIBaHUHM 1IBETA CJIOBA, I7IC IBET MIPUPTA
OTJIMYAETCsI OT 3HAYEHMS CJI0Ba — COOTBeTCTBeHHO 1,1+1,5 en.
u 1,0£1,4 en. 'engepHbie OTIIMYUS B [TOKA3ATEISX BBIIOJTHECHUS
TeCTa CTAaTUCTHYECCKU HE 3HAYUMBI. OCOGGHHOCTI/I BBIITIOJIHE-
Hus Tecta CTpyna CBUICTEIBCTBYIOT O BBIpaXKeHHOM dddexre
UHTePPEPEHINH U 3HAUYUTENILHOW PUTHUIAHOCTH IPOLECCOB I10-
3HABATEJILHOTO KOHTPOJISI B COYCTAHUHU C HAPYIICHHEM aBTOMa-
THU3ALMHU ITIO3HABATCJIIbHBIX (byHKLIPIﬁ U CHMIKCHHUEM CTCIICHU UX
HE3aBUCHUMOTO (pyHKI[HOHUPOBAHHSI.

[lonmy4eHHble JaHHBIE MOTYT OBITH UCIIOIB30BAHBI IIPU pa3pa-
0OTKE JICUeOHO-IMATHOCTUICCKUX U PCaOUITNTAIIMOHHBIX MEPO-
HPHUATHH IpU OUNOJISIPHOM a(PEKTHBHOM PAaCCTPONCTBE.
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SUMMARY

SOME PECULIARITIES OF COGNITIVE DETERIORA-
TIONS IN BIPOLAR DISORDER

Gnatyshyn M., Buzdygan O., Chernachuk S., Kulchytska O.
Vinnytsia National Medical University, Ukraine

The purpose of the study is to explore the peculiarities of cog-
nitive functioning in the depressive phase of BAS, taking into
account the gender factor.

The results of the study are based on data from a clinical and
psychological examination of 27 men and 39 women with bipo-
lar disorder (BAD) and undergoing treatment at the Yushchenko
Vinnytsia Regional Psychoneurological Hospital from 2016 to
2020 in connection with the current episode of mild or moderate
depression (ICD-10 code F31.3).

The study revealed significant deteriorations of cognitive pro-
cesses, including disorders of attention, memory, cognitive and
executive functions. In the structure of cognitive clinical symp-
toms the signs of slow thinking (in 100% of patients), impaired
concentration (88.9% of men and 82.1% of women, p>0.05),
difficulties in planning and decision-making (85.2% and 79.5%,
p>0.05), less rigid thinking (81.5% and 59.0%, p<0.05) domi-
nated. Patients with BAR performed significantly slower tests
TMT-A (101.0+13.6 sec. and 98.9+8.9 sec., P>0.05) and TMT-B
(333.5£17.9 sec. and 331.3+12.9 sec., p>0.05), which indicates
areduced ability to visual and motor processing of information,
deterioration of mechanical memory, impaired performance,
working memory and inhibition control. The verbal fluency
test was performed worse: the subtest «Number of words on
the letter «K» (12.1+2.3 words and 12.9+1.6, p>0.05), the sub-
test «Number of words on the letter «P» (10.5+2.4 words and
10.8£1.8 words, p>0.05), the subtest «Male names» (11.242.1
words and 11.9+1.5 words), p>0.05), the subtest «Fruit and fur-
niture» (10.4+2.3 words and 10.7+1.6 words, p>0.05), which is
considered to be a consequence of bradypsychism, motor retar-
dation, attention and memory deficit disorder. Also, the increase
of time for Stroop test performance: reading names of colors
where color of a font differs from a word meaning (166,1+£12,7
sec. and 164,4+8,8 sec., p>0,05), naming colors, where the font
color differs from the meaning of the word (68.2+8.7 sec. and
66.7+5.6 sec., p>0.05), reading the names of colors printed in
black (69.4+9, 1 sec and 67.8+5.8 sec, p>0.05), color naming
(100.8+6.2 sec and 101.6+5.2 sec, p>0.05) , control rigidity/
flexibility index (97.9+4.5 sec. and 97.7£3.6 sec., p>0.05), ver-
bality index (1.5+0.1 sec., p>0,05), which testifies to a distinct
effect of interference and significant rigidity of cognitive con-
trol processes in combination with a violation of the cognitive
functions automatization and a decrease in the degree of their
independent functioning.
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Keywords: bipolar disorder, cognitive functioning, depres-
sion.

PE3IOME

HEKOTOPBIE OCOBEHHOCTH KOTHUTUBHBIX HA-
PYIIEHUN [PU BUIOJSIPHOM A®®EKTUBHOM
PACCTPOMCTBE

I'matumun H.C., By3asiran E.H., Yepnauyk C.B.,
Kynapunuxas E.H.

Bunnuyxuii nayuonanbmolii Meouyunckuil ynusepcumem, Ykpa-
una

e uccnenoBanust — orpeiesieHue 0COOCHHOCTEH KOTHUTHB-
HOTo ()YHKIIMOHHUPOBAHWS B ICTIPECCUBHOIT (ha3e OUIOISIpHOTO ad-
(hEeKTHBHOTO PACCTPOIMCTBA C YYETOM I'EHICPHOTO (hakTopa.

Pesynbrathl uccaeq0BaHUs OCHOBAaHbI HA JAHHBIX KIMHUKO-
TICXOJIOTHYECKOro 00cnenoBaus 27 My 4uH U 39 KEHIUUH,
GonbHBIX OunoysipHbM addextuBHbiM pacctpoiictBoMm (BAP)
U HAXOAUBILIMXCSA Ha JIEYEHUU B BUHHUIKON 00JaCTHOM ICH-
xOHeBposoruueckoit 6ompauIe uM. A.M. IOmmenko ¢ 2016 mo
2020 rr. B CBSI3U C TEKYLIUM 3IM30/I0M JIETKOW WM yMEPEHHOM
nenpeccun (koq MKbB-10 F31.3).

B pe3yfleaTe HCCJICAOBAHN BBISIBIICHBI CyLLleCTBeHHbIe Ha-
pYLIEHUs] KOTHUTHBHBIX MPOLECCOB, BKIIIOYAIOIIUE PACCTPON-
CTBAa BHUMAHUA, IIAMATH, ITO3HABATCIIbHBIX U UCITOJTHUTCIIbCKUX
¢yHKumMit. B cTpyKType KOTHUTHBHON KIIMHUYECKOH CUMITTOMA-
TUKHU npeoGnazLam/l MPOABJICHUA 3aMCIJICHHOI'O MBILUICHUSA Y
BCeX OOJIbHBIX, HApYLICHUs] KOHIIEHTpaluyu BHUMaHuA y 88,9%
MyX4uH U 'y 82,1% sxenuuH (p>0,05), TpyAHOCTH IUIaHUPOBA-
HUS U NpUHATHA pemeHuid —y 85,2% u 79,5%, (p>0,05) coot-
BETCTBCHHO, PEKE BBIABIISAIACH PUTHIHOCTD MbIILIeHUS - 81,5%
1 59,0% (p<0,05). bonbubie BAP cymiecTBeHHO MeUIeHHEE BbI-
nonusiin tectsl Trail Making Test: TMT-A (101,0£13,6 cek. n
98,9+8,9 cek., p>0,05) u TMT-B (333,5+17,9 cek. n 331,3£12,9
cek., p>0,05), 4TO CBUIETENBCTBYET O CHMIKEHHOM CIIOCOOHO-
CTH K 3PHUTEIbHO-MOTOPHON 00paboTke MHPOPMALIUH, YXY/IIIe-
HUU MeXaHH‘IeCKOﬁ maMsTH, HapyHICHUAX HCIOJIHUTEILCKOI'O
(YHKIMOHMPOBaHHS, pabouell MaMsITH U KOHTPOJIS HHIHOUPO-
BAaHMS; XY)KE BBIIOJIHSIM TECT BepOalIbHOM OeriocTu: cyorect
«Konmnuectso cios Ha OykBy «K»» (12,142,3 cios u 12,9+1,6,
p>0,05), cydrect «KonuuectBo cios Ha OykBy «ID» (10,5+2,4
cinoB u 10,8+1,8 cnos, p>0,05), cyOTect «Myxckue UMEHa»
(11,2+2,1 cnoB u 11,9+1,5 cnos, p>0,05), cybrect «DpyKThl/
mebenby (10,442,3 cnos u 10,7+1,6 cios, p>0,05), uto siBis-
eTCsl CICACTBUEM OpaaulCHXu3Ma, MOTOPHOH 3aTOPMOYKCH-
HOCTH, HAPYLICHUSA BHUMaHUA U NMaMATHU, a TaKKE yBeJ’II/l'-{eHI/Ie
BPEMEHU BBIINOJIHEHUS TECTA Cprna: YTCHUA HaSBaHHi’I IBETOB,
rie 1BeT mpudTa OTINYACTCS OT 3HaueHus ciosa (166,1£12,7
cek. u 164,4+8,8 cek., p>0,05), 03ByurBaHuE [[BETOB CJIOBA, I1IE
I[BET MIPU(TA OTIMYACTCS OT 3HAUCHHUs cioBa (68,2+8,7 cek. u
66,7+5,6 cek., p>0,05), uyTeHus: Ha3BaHUU 1IBETOB, Halle4yaTaH-
HBIX YepHBIM 1BeTOM (69,449,1 cek. u 67,8£5,8 cek., p>0,05),
o3ByuuBanue 1BetoB (100,8+6,2 cex. u 101,6£5,2 cek., p>0,05),
MOKa3areyiss PUTUAHOCTH/THOKOCTH KOHTposs (97,9+4,5 cek.
u 97,7+3,6 cek., p>0,05), nokasarens BepbanbHocTH (1,5+0,1
cex., p>0,05), 4To CBHIETENLCTBYET O BBIpOXKEHHOM d(dexTe
MHTeP(EPEHINH U 3HAYUTEIILHOW PUTHUIHOCTH IPOLIECCOB I10-
3HABATEILHOIO KOHTPOJISI B COUETAHUU C HAPYLICHHEM aBTOMa-
TU3ALUU ITIO3HABATCIIBHBIX (I)yH](LlI/Iﬁ U CHMKCHHUEM CTCIICHU HUX
HE3aBUCHUMOTO (pyHKIIMOHUPOBAHUSL.

133



G9boydy

30 3m@oMPmo 589]B Mo sImogmdols ML Jmabo-
BYH0 sMM393900L bmyog@mo dobslosmgdangdo

6.2653030b0, 9.09bwogsbo, L.Hg@Hbshy 30, 9.3980bogo0s

30600l
935065

9omgbyamo  bodgwoobm  gbogg@lodgdo,

330 g3ol 3obobos do3memodmygmo ox9]@ Mo sdeno-
@edols ©g3dgboge BobsTo gmabody®o gubjiombo-
G900l doboslosmgdangdols IgbTogams g9bwg@gmo gsd-
BMAL gomgomolifobgdoo.

3330 gegpgdo  gdgetgds  garobogg@o @
glodmmmyoygdo  godmgygmggol dmbogdgdl. godm-
38093570 dmbsFoamgmodws 27 Bsdsgozo ws 39 Joano
b0 3m@o@Pmo  5g89JH Mo STgogmdom, G®Iggdoi3
339Mbsamdbgb goboiol s.0. 09dhgbzml Lob. Ggy0mb-
seg@  glodmbggdmamyoy®  bosgodymegmdo 2016
Yenowob 2020 Fensdwg o@Lgdgar dbydyd s bmdogd
©g309Lool  g30bmEgdmsb  ©sgegdomgdom  (ICD-zmwo
0553509050 Log@msdm@olem gesbogogsios 10 F31.3).

3gerggol Ygogas asdmgmobos  jmabod o 3Om-
(39Lgdols 360Tgbgenmgsbo oM®ggg900, Jom Im@ol yq-
Gomgool,dgblogmgdol, Jgdg36900m0 s dgalmgangdg-
@0 396J30900lL oM®gg3900. 3maboBymo genobogydo
Lod3BmdsBogzol LEA®YJAHNHsTo koMmdmds ©oyg0oby-
b0 >bAMgbgdols godmgmgbs 3530963 gd0l 100%-To,
306(396HMs300L s gP@Momgdol ©sdzgomgds: dods-
359930 88,9%, Joagddo 82,1% (p<0,05), woggadgols ©s
aoaVyz9domgool domgdols Lodmgeggdo - 852% s
79.5% (p>0.05). sbHMgbgool @ogoymmds bogangdsw
bdodop ganobpgdmes - 81,5% s 59,0% (p<0,05). do3m-
adgao 539J@ gm0 sdmommdol dJmbg 353096¢gd0

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

d609gbganmgbo®  bgans  SLO P gowbgb  0sbdodggH -
@oE 3537d0Mgdol BgbBol ,,o° bofoenls (101,0+13,6 (9.
©> 98,9+89 (4., p>0,05) o 0sb3d0dwggdgmo s og-
Bodgdol BgbBob ,,0° bofoenls (333,5+17,9 {9. s 331,3+12,9
§9.,p>0,05), @53 dogmomgdls gobygseydo 0bgm@dsizool
©539Toggdol Vgdomgdygen  Igbsdem gdammdoby, dgds-
bogg®o dgblog@mgdol gogemglgdsby, dy9domdols yb-
Jombodgdols, Ladydom dgblogmgdol ©s 0bdododgdols
3MbBOMOl s®wgggebdys gg@dsmydo BgbBol Ygwog-
3900 godgbo osmdmbboas: J39BgbEo ,,boByggdol Gomwy-
bmds sl ,,3bg" (12.1£23 Lodygs ws 12.9+16, p>0,05),
J3909bB0 ,LoBYzgd0L Momgbmds slm ,,3“-bg™ (10,5+2.4
Lodyggs s 10,8+1.8 Lodygs,p>0.,05), J39B9LEH0 »d5853530L
Lobgangdo®™ (11,2+2,1 Lo@dyggs ©o 11915 Lodygs, p>0,05),
J39BabBo ,,bogno/sggx o (10,4£2,3 LoBygs wos 10,716 Lo-
0435.p>0,05), @53 d@swoxloobdol, dm@m@geo hsdme-
hgbogrmdol,gg@msemgdols s dgblogdgdols @sdggomgdols
Yggp00; obgzg. LHM Y3l BabBol gl yagdsby IgBo
OO0l sboMxgs: gg@gool olisbgemgdol {ogombgs,
oo dB0g@ol ggdo goblbgsgogds Lodyggol 3609-
369emdobaob (166.1£12,7 (3. ©s 164,4+8.8 (3., p>0,05),
Lodygol ggdgool odds, bopsi Mool gg@ho aob-
Lbbgogogos Lodyggol 3609gbgermdoligeb (68,2+8,7 (3. o
66,756 {3., p>0,05), 3gdgdols wslobgangdols {sgzombge,
Gmdmgdoi Vog gghdos odgdwomo (69,4+9,1 (3. s
67,8+5,8 {3.,p>0,05), 39M950L ©sbobgangds (100,8+6,2 (9.
10L6+ 5,2 §(9.,p>0,05), ®ogo0gemdol/dmJbognmdols jmb-
BOmaols dshggbgdemgdo (97,9445 (9. ws 97,7£3,6 (4.,
p>0,05), gg@dsgrmdols dohggbgdgano (1,5+0,1 3., p>0,05),
@53 d0gmomgdl  0bGgOBgagbzools  aodmbs@ygan
989JBbg ws Fgdgbgdomo gmbB@ma@mol 3Gm3glgdol
3609369 mgob @ogoygmmdstby, dgdgibgdomo  gqb-
Jogool 5g@dmdsBobozool wedmgggslmsb ©s domo
©5dmY 30090980 B9bJaombodgdols badolbols dgd3o-
905bmsb gomo.

THE ROLE OF HIGH-RESOLUTION ULTRASOUND IN THE DIAGNOSTICS
OF FACIAL AND NECK SKIN AFTER LASER RESURFACING

Bondarenko 1., Privalova E.

Central Research Institute of Radiation Diagnostics, Russian Federation

Hardware cosmetology is developed in a spiral. Manufactur-
ers of equipment improve technologies, new products appear,
however, the most popular and top-requested ones are light
techniques used for epilation, treatment of pigmented and vas-
cular pathologies, rejuvenation of face, neck and hands [1,2].
Cosmetologist uses the following types of lasers in the practice:
ablative and non-ablative, which have both fractional and non-
fractional forms. It has become possible for fractional lasers
to treat large areas while maintaining the integrity of the skin
integument, activating the processes of regeneration, collagen
synthesis and angiogenesis through controlled damage [3,4].
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When exposed to high energies, it is formed inflammation in
the skin, which passes through the stages of alteration, exuda-
tion, in the form of edema and erythema from 1 to 3 days, and
proliferation from 4 to 21 days at the final stage [5,6]. Scientific
researches on ultrasound diagnostics in aesthetic medicine are
not numerous and mainly devoted to the diagnosis of complica-
tions after contour correction with fillers [7,8]. There is experi-
mental work on visualization of foreign bodies [9]. Therefore,
it is of research and practice interest to study the possibilities
of high-resolution ultrasound in the diagnostics of tissues after
cosmetic procedures at different stages. Data on the ultrasound
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image of the skin after combined exposure to it with erbium and
neodymium lasers are not provided in the published literature.

The aim is to study the diagnostic and prognostic roles of high-
resolution ultrasound at different stages after laser resurfacing.

Material and methods. 25 people were examined before
and after combined exposure to the facial and neck skin with
high-energy erbium (Er:YAG) and neodymium (Nd:YAG) la-
sers. Gender composition: 1 man and 24 women aged from 30
to 65 years. The skin of the face and neck was subject to com-
bined exposure to the fractional Nd:YAG and Er:YAG lasers
(Nd:YAG in a long-pulse mode and Er:YAG in a cold ablation
mode. High-resolution ultrasound examination was performed
with linear sensors with a frequency from 10 to 22 MHz and
from 6 to 18 MHz, using B-mode, modes of Doppler Technolo-
gies (CDI, EC, microV) and compression elastography, before
the procedure and after on the 2", 7" and 21% days, which cor-
responded to the periods of exudation and proliferation, as well
as after 1.5 months. The parameters of the skin were assessed at
standard points on the face and neck using the same equipment
modes and parameter settings. The thickness of the epidermis,
dermis of the face and neck was measured. All patients signed
informed consent prior to the procedure.

The criterion for selection in the group for statistical analysis
was the female gender without pronounced somatic and acute
dermatological pathology (Table 1). We analyzed quantitative

indicators of the skin and soft tissues of the face and neck, and
one qualitative indicator (the degree of vascularization in the
mid face) before the procedure and in dynamics after. The analy-
sis of the data obtained was carried out using statistical methods
for small dependent groups. For the quantitative parameters of
dependent samples, the difference between the measured param-
eters before and after the procedures was checked for normal
distribution using several methods: Shapiro-Wilk test for small
sample sizes, the indicators of asymmetry and excess were com-
pared with the corresponding tabular critical values of these in-
dicators at a significance value of 0.05, and box diagrams were
also used.

In the case of normality of difference between the respective
test pairs of measurements before and after the procedure, the
parameters were presented as the mean (M) and standard devia-
tion (SD), and the mean values were compared using the paired
Student’s t-test for dependent samples in the section by zones.
If the hypothesis of normality was rejected, the data were pre-
sented as the median (Me) and 25" and 75" percentiles; the com-
parison of the medians was carried out using the Wilcoxon test.

Results and discussion. On the second day after the proce-
dure, the epidermis and dermis increased in size in the middle
third at the point along the mid-pupillary line in the projection
of the infraorbital foramen and in the submental area (p=0,005,
p<0,0001) (Tables 2, 3) (Fig. 1-4).

Table 1. Mean values and medians of some characteristics
of women who underwent the procedure of combined exposure to erbium and neodymium laser

Parameter M=+SD/Me (25%:75%) (Number 24)
Age, (M£SD) 42,96+8,46
Height, (Me (25%;75%)) 167 (165, 168,5)
Weight (M+SD) 60,42+5,58
Body mass index (M+SD) 21,71+2,04

Table 2. Results of ultrasound examination of skin thickness in different anatomical areas
of the face and neck before and on the second day after laser exposure

Structure Before procedure (n=24) 2" day after procedure (n=24) Significance value
when compared before
M=SD/Me (25%375%) M£SD/Me (25%;375%) the procedure and on
the second day after
Infraorbital area along the mid-pupillary line
Epidermis 0,2+0,06 0,25+0,04 0,005%*
Dermis 1,75+0,29 2,63+0,33 <0,0001*
Submental area
Epidermis 0,18+0,05 0,25+0,57 <0,0001*
Dermis 1,17+0,13 1,57+0,23 <0,0001*

where * is indicated based on the paired Student s t-test for dependent samples, ** - based on Wilcoxon test

Table 3. Results of ultrasound examination of skin thickness in different anatomical areas
of the face and neck before and after laser exposure

Structure Before procedure (n=24) 1.5 months after procedure (n=24) Significance value
when compared before
M=SD/Me (25%;75%) M=SD/Me (25%;75%) the procedure and 1.5
months after
Forehead area along the mid-pupillary line
Epidermis 0,24+0,06 0,23+0,06 0,719*
Dermis 1,7 (0,55; 1,8) 1,6 (1,5; 1,65) 0,036**
Periorbital area along the mid-pupillary line
Epidermis 0,17 (0,15; 0,2) | 0,2 (0,18; 0,23) 0,171%*
© GMN 135
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Dermis 1,15+0,15 | 0,99+0,13 0,155%*
Infraorbital area along the mid-pupillary line

Epidermis 0,2+0,06 0,23+0,06 0,98*

Dermis 1,8 (1,65; 1,9) 1,9 (1,75; 2,1) 0,00018**
Modiolus projection

Epidermis 0,19+0,03 0,21+0,05 0,269*

Dermis 1,7 (1,6; 1,8) 1,65 (1,6; 1,7) 0,011**
Oval along the mid-pupillary line

Epidermis 0,18+0,03 0,17+0,04 0,263*

Dermis 1,5 (1,4; 1,6) 1,5 (1,4; 1,6) 0,778%*
Submental area

Epidermis 0,18+0,05 0,19+0,04 0,526*

Dermis 1,2 (1,05; 1,3) 1,2 (1,15; 1,3) 0,102%**
Anterior surface of the neck in the carotid triangle projection

Epidermis 0,18+0,05 0,18+0,03 0,864*

Dermis 1,2 (1,15; 1,3) 1,3 (1,2;1,3) 0,021**

where * is indicated based on the paired Student s t-test for dependent samples, ** - based on Wilcoxon test

Fig.1 The image shows the skin of a 37-year-old man in the pro-
Jection of the infraorbital foramen along the mid-pupillary line
before the procedure. The study was performed in B-mode on
a gel pad with a high-frequency linear transducer with a fre-
quency from 10 to 22 MHz on the surface. Depth of scanning is
7 mm. After shaving, the epidermis is visualized as a homoge-
neous hyperechoic band of 0.18 mm thick (Arrow 1). The dermis
is homogeneous without distinct differentiation into papillary
and reticular layers, 2.6 mm in thickness (Arrow 2)

OPEWTA CIIPAEA TOFHIAGHTARBHO

Fig. 3 The image shows a longitudinal section of the skin
of a 43-year-old woman in the periorbital area along the mid-
pupillary line, parallel to the bony orbital margin before the
procedures. The study was performed in B-mode on a gel pad
with a high-frequency linear transducer with a frequency from
10 to 22 MHz on the surface. Depth of scanning is 7 mm. The
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Fig. 2 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line on the second day after combined exposure to erbium and
neodymium lasers. The study was performed in B-mode on a gel
pad with a high-frequency linear transducer with a frequency
from 10 to 22 MHz on the surface. Depth of scanning is 7 mm.
The epidermis is visualized as a heterogeneous hyperechoic
band of 0.25 mm thick with signs of exfoliation (Arrow 1). The
dermis is homogeneous, without distinct differentiation into the
papillary and reticular layers, 3.1 mm in thickness (Arrow 2)

OFEMTA CITFASA WOFHIOH TANERD

Fig. 4 The image shows a longitudinal section of the skin of
a 43-year-old woman in the periorbital area along the mid-
pupillary line, parallel to the bony orbital margin on the 21
day after combined exposure to erbium and neodymium la-
sers. The study was performed in B-mode on a gel pad with
a high-frequency linear transducer with a frequency from 10
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epidermis is visualized as a heterogeneous hyperechoic band of
0.29 mm thick with signs of exfoliation (Arrow 1). The dermis is
heterogeneous, differentiated into hypoechoic papillary (Arrow
2) and hyperechoic reticular (Arrow 3) layers. The tissue thick-
ness from the papillary dermis to the orbicular muscle of the eye
is 1.2 mm (Arrow 4). The thickness of the orbicular muscle of the
eye is 0.99 mm (Arrow 5)

Fig. 5 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line before the procedures. The study was performed in the mode
of compression elastography with a high-frequency linear trans-
ducer with a frequency from 15 to 18 MHz on the surface. Depth
of scanning is 15 mm. The dermis (Arrow 1) corresponds to the
spectrum of tough tissues, the subcutaneous tissue (Arrow 2) - to
medium-tough tissues

The ultrasound image of the increase in skin thickness in
the middle and lower third on the second day corresponded to
edema of the dermis and exfoliation of the epidermis, which
was visualized as a heterogeneous band with multiple small
hyperechoic fragments (Fig. 1-2). The differentiation of the
dermis into layers is difficult in B-mode during ultrasound
examination; the toughness of the tissues corresponds to the

to 22 MHz on the surface. Depth of scanning is 7 mm. The
epidermis (Arrow 1) is visualized as a heterogeneous hyper-
echoic band of 0.21 mm thick. The dermis is heterogeneous,
indistinctly differentiated into layers. The tissue thickness

from the papillary dermis to the orbicular muscle of the eye

is 0.79 mm (Arrow 2). The thickness of the orbicular muscle
of the eye is 1.0 mm (Arrow 3)

HEKA CAMMTTANGHO
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Fig. 6 The image shows the skin of a 37-year-old man in the
projection of the infraorbital foramen along the mid-pupillary
line on the second day after combined exposure to erbium and
neodymium lasers. The study was performed in the mode of
compression elastography with a high-frequency linear trans-
ducer with a frequency from 15 to 18 MHz on the surface. Depth
of scanning is 15 mm. The dermis (Arrow 1) corresponds to the
spectrum of medium-tough tissues, the subcutaneous tissue (Ar-
row 2) - to the soft and medium-tough tissues. Septa are well
visualized as hyperechoic linear inclusions (Arrow 3). There are
ultrasound signs of edema of dermis and subcutaneous tissue

moderate one during compression elastography (Fig. 5.6).
Vascularization is pronounced in the CDI mode in compari-
son with the baseline before the procedure; it persisted up to
6 weeks (Fig. 7, 8). There haven’t been detected differences
from the echo structure of the skin before the procedures on
the 7, 21% days and after 1.5 months B-mode and mode of
compression elastography.

Fig. 7. The image shows a sagittal skin section of a 43-year-
old woman in the projection of the infraorbital foramen along
the mid-pupillary line before the procedures. The study was per-
formed in the microV mode on a gel pad with a high-frequency
linear transducer with a frequency from 10 to 22 MHz on the
surface. Depth of scanning is 7 mm. Single vessels are visualized
at the level of the border between the dermis and hypodermis
(Arrow 1). There are ultrasound signs of decreased vasculariza-
tion

© GMN

Fig. 8 The image shows a sagittal skin section of a 43-year-
old woman in the projection of the infraorbital foramen along
the mid-pupillary line on the 7" day after combined exposure
to erbium and neodymium lasers. The study was performed in
the microV mode on a gel pad with a high-frequency linear
transducer with a frequency from 10 to 22 MHz on the surface.
Depth of scanning is 7 mm. Multiple vessels are visualized at
the level of the border of the dermis and hypodermis, papillary
and reticular dermis (Arrow 1). There are ultrasound signs of
pronounced vascularization
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The data obtained describe the results of changes in the epi-
dermis and dermis in different periods after combined exposure
to them with erbium and neodymium lasers. When choosing
modes for carrying out procedures, it should be taken into ac-
count that the dermis differs in thickness in different areas. It is
thicker in the area of the forehead, middle and lower third, than
in the periorbital, submental areas and the anterior surface of the
neck. When exposed with high energies, areas with thin skin are
prone to cicatrization [10].

The ultrasound image shows edema with pronounced vascu-
larization during the period of exudation. Good vascularization
is maintained during the proliferation period. The presence of
edema, increased vascularization, for example, in case of rosa-
cea in remission, without pronounced clinical manifestations,
increase the risk of complications and adverse events associated
with the laser exposure [11]. Ultrasound control over the process
of exfoliation of the epidermis, dermal edema, vascular reaction
allows timely conduct or limit the appointment of repeated pro-
cedures. Visualization and dynamic observation of the phases
of different periods of inflammation makes it possible to non-
invasively assess its completion or, on the contrary, its presence.
High-resolution ultrasound examination at the stage of planning
the laser correction of age-related changes, as well as after per-
forming the procedures, optimizes the treatment protocol, re-
duces the risk of developing adverse events and complications.

Conclusions. Typical ultrasound signs during the period of
exudation after combined exposure to the facial and neck skin
of the patients with erbium and neodymium lasers will include
the lack of distinct differentiation into the papillary and reticular
layers of the dermis, homogeneous echo structure, thickening,
increased vascularization, a decrease in toughness in the elastog-
raphy mode to the spectrum of subcutaneous fat (SF).

The maximum thickness of the dermis is noted in the mid-
face, the minimum thickness is in the infraorbital area and neck.
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SUMMARY

THE ROLE OF HIGH-RESOLUTION ULTRASOUND IN
THE DIAGNOSTICS OF FACIAL AND NECK SKIN AF-
TER LASER RESURFACING

Bondarenko I., Privalova E.

Central Research Institute of Radiation Diagnostics, Russian
Federation

High-resolution ultrasound (US) was used to examine 25 pa-
tients before the procedure and at the 2™, 7%, 21 days and in
1.5 months after combined exposure to the skin of the face and
neck with the Er:YAG laser in cold ablation mode and with the
neodymium (Nd:YAG) laser in long pulse mode. The maximum
dermis thickness was noted in the middle third (the standard
measurement point along the mid-pupillary line in the projection
of the infraorbital foramen) and composed 1,754+0,29 mm, the
minimum on the neck and in infraorbital area - 1,2 (1,15; 1,3)
mm and 1,15+0,15 mm, respectively. On the second day after
the procedure, there was a significant increase up to 2,63+0,33
mm in the dermal thickness in the middle third in the projec-
tion of the infraobital foramen and up to 1,57+0,23 mm in the
submental area of the neck due to all its layers in comparison
with the values given before the procedure (p=0.005, p<0.0001).
Visualization of the dermis layers was difficult in B-mode dur-
ing ultrasound, the toughness of the tissues decreased at com-
pression elastography, pronounced vascularization was detected
in the CDI mode in comparison with the initial one before the
procedure and persisted up to 6 weeks. The ultrasound image
in B-mode corresponded to the initial parameters starting from
the 7" day.

Keywords: ultrasound, laser resurfacing, Er:-YAG, erbium la-
ser, Nd:YAG, neodymium laser.

PE3IOME

POJIb VYJIBbBTPA3BYKOBOI'O HUCCIIEJOBAHUSI
BbICOKOI'O PA3PEHIEHUSA B JUAT'HOCTHKE KOXHU
JIMIA 1 IHEXU ITOCJIE JIASEPHOI'O OMOJIOKEHUSA

Bonpapenko U.H., [IpuBanosa E.I'

Lenmpanvnuii HAYYHO-UCCAe008aAMENbCKULL
ayuesoul ouaznocmuxu, Poccutickas @edepayus

uHncmumym

C noMoIbIo0 yabTpa3BykoBoro uccienoBanus (Y3U) Beicoko-
0 pa3pelieHus 00CIe0BaHO 25 NalMeHTOB 0 MPOLEAYphl, Ha
2, 7,21 nenb u crnycrs 1,5 Mecsna nocine KOMOMHUPOBAHHOTO
BO3ICHCTBUS Ha KOXKY Juna u 1ien spouesbiM (Er:YAG) mase-



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

POM, B pexKHME X0I0aHOU abssiinu, u HeoquMoBbiM (Nd: YAG) -
B JUIMHHOMMITYJIbCHOM pexuMme. MakcuMalibHasl TOJILUHA Jep-
MBI OTMEUEHA B CPEIHEH TpeTH (CTaHAapTHAas TOUKA U3MEPEHUs
[0 CPEe/IHEe3PAYKOBON JIMHUK B MPOEKIMU HH(PaopOUTAIBLHOTO
oTBepeTHst) U cocTaBuia 1,75+0,29 MM, MUHUMAIIbHAS - HA 1LIEe
W NOJIIa3HUYHOM obnacTtH, coorBercTBeHHO 1,2 (1,15; 1,3) MM
u 1,15+0,15 mm. Ha Bropble cyTku mociie mpoueaypsl oTMeda-
JIOCh CTAaTUCTUYECKH 3HAYMMOE YBEIMYCHUE TOILIUHBI AEPMBI B
cpenHel TpeTH B MPOCKLUK HHPPAOPOUTATIBHOTO OTBEPCTHS J10

2,63+0,33 MM 1 B cyOMeHTasIbHO# obiacTy mier - 10 1,57+0,23 mm,
3a CUeT BCEX €€ CII0EB B CPABHEHHUHU CO 3HAYCHHUSIMHU J10 POLE/Y-
pst (p=0,005, p<0,0001). IIpu yabTpa3ByKOBOM HCCIEIOBAaHUU
B B-pexxnme Bu3yanmuzalus coeB IepMbl 3aTpyIAHEHA, IIPU KOM-
MPECCHOHHON 31acTorpadn KECTKOCTh TKAHEH YMEHBIIINIACH, B
peXKUME IIBETOBOTO JIOMIIIEPOBCKOTO KAPTHPOBAHHUS HAOFOIAIach
GoJiee BbIpaKCHHAsI BACKYILSIPU3ALMS B CPABHEHUHU C HCXOIHOU J10
HpoLeRypbl, coxpanstouiasics 10 6 Hexenb. C 7 cytok Y3U kapru-
Ha B B—pe)l(l/IMe COOTBETCTBOBAJIA UCXOAHBIM ITOKA3aTCIISIM.
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EFFECT OF 2,6-DIMETHYLPYRIDINE-N-OXIDE ON THE SEVERITY OF CYTOGENETIC
EFFECTS INDUCED BY DIOXIDINE IN BONE MARROW CELLS OF MICE

Vasetska O., Zubko O., Prodanchuk M., Kravchuk O., Zhminko P.

L.I. Medved's Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health of Ukraine (State Enterprise)

The rapid technological development of society at the pres-
ent stage has led to global pollution of the environment with
various types of chemicals that have harmful properties and
potential delayed effects, among which a special place is occu-
pied by pesticides. As you know, to protect the crop from pests,
pesticides are deliberately introduced into the environment and
some of them persist for a long time in various objects (water,
soil, air, food), thereby causing irreparable damage to both the
inhabitants of the aquatic, soil and ground environment and hu-
man health. Based on the entire variety of scientific literature on
the mutagenic activity of pesticides, it can be stated briefly that
some pesticides used in agriculture and having genotoxic poten-
tial are mainly weak mutagens [18,23,27,29]. It should be noted
that pesticides that do not have a direct mutagenic effect, for ex-
ample, azinfosmethyl, diazinon in animals, metribuzin and am-
etrine in plants, form genotoxic metabolites during metabolism
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[18,23,28], which should be taken into account when developing
hygienic standards for the initial active substance and assessing
the potential risk of its genotoxic metabolites for human health.

The most at risk of pesticides are workers engaged in the pro-
duction and use of pesticides in agriculture. It was shown that
cytogenetic disorders characterized by an increased frequency
of chromosome aberrations in human peripheral blood lym-
phocytes were detected in workers who came into contact with
pesticides such as ziram, zineb, TMTD (tetramethylthiuram di-
sulfide), benomyl, polychlorocamphene (toxaphene), cotoran
(fluometuron), as well as with some organophosphorus insecti-
cides [1], which may indicate an increased risk of reproductive
disorders and the growth of cancer.

When exposed to cultivated and wild plants, pesticides such
as 2,4-D, TMTD, propazine, atrazine and simazine, a number of
organophosphates, and heavy metal salts make a certain contri-
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bution to the mutation process, which contributes to changes in
plant species and varieties. In particular, formulations based
on 2,4-D in some plant species cause changes in the branch-
ing of the ear, husklessness; organophosphorus insecticides
cause ontogenetic variability and sterility of grain crops;
when treating grain with TMTD and triazine herbicides,
structural rearrangements of all types of chromosomes were
found in plant cells [2,16].

Depending on the chemical structure of the mutagen mole-
cule, they can affect the synthesis of DNA, regulatory proteins,
have a direct damaging effect on the DNA structure, or interact
with cell membranes and indirectly induce mutations [17,25].
When several pesticides are co-administered to humans, ani-
mals, and plants, their genotoxic effects may be potentiated
[24,31,32], which can lead to severe consequences for human
health and environmental variability. Given the fact that studies
of the cytogenetic effects of pesticide formulations containing
two or more active ingredients are rarely conducted, at this stage
of preventive and experimental toxicology, special attention
should be paid to the study of their genotoxicity with concomi-
tant exposure. Understanding the severity and danger of the con-
sequences of induced mutagenesis should also draw the atten-
tion of toxicologists and geneticists to the search for new drugs
with antimutagenic properties and the search for ways of protec-
tion aimed at reducing the negative effect of the chemical factor
on the human genome and increasing the body’s resistance to
mutagenic effects at low doses. The importance of preventing
the consequences of induced mutagenesis and the development
of means to protect the human genome from mutagenic effects
is reflected in [19].

Currently, a search is underway for natural and synthetic
compounds that can reduce the mutation processes of various
chemicals, including some drugs. Pyridine derivatives are prom-
ising in this regard since it is known that the heterocyclic system
of pyridine is the basis for many pharmacological drugs with a
wide spectrum of action. One of the known effective drugs with
a multicomponent, multi-agent mechanism of action belonging
to pyridines is mexidol (ethylmethylhydroxypyridine succinate)
[9]. Among this group of substances, a number of effective sub-
stances with antioxidant, membrane - and genoprotective and
antimutagenic properties have been identified [10,14,15,21].

On bacterial test systems, cyto- and genoprotective effects
were also revealed in pyridine-N-oxide [26]. In experiments on
laboratory animals, it was shown that the methyl derivatives of
pyridine-N-oxide are low-toxic substances. In contrast to pyri-
dine, the toxicity of pyridine-N-oxide and its methyl derivatives
is largely due to the presence of oxygen in the pyridine molecule
near the nitrogen atom, the amount of charge on the nitrogen
atom, and lower lipophilicity. With a decrease in the charge on
the nitrogen atom in the molecules of methyl derivatives of pyr-
idine-N-oxide, their toxicity increases. The toxicity of pyridine-
N-oxide complexes with organic acids depends on the structure
of proton-donors and can be caused by changes in the state of
hydrogen bonds with oxygen N*—O and hydrogen as a result
of their interaction [6]. In this regard, derivatives of pyridine-
N-oxide can also be promising compounds for these purposes.

Among this group of substances, Ivin (2,6-dimethylpyridine-
N-oxide), which is an analogue of natural phytohormones and is
recommended as a plant growth regulator (PGR), showed high
biological activity. Ivin, as PGR, is widely used in Ukraine to
increase the yield of many vegetable, melon-field, grain and in-
dustrial crops [22]. In the plant protection system, Ivin is used
both separately and together with insecticides and fungicides of
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various chemical groups. It has been shown that Ivin intensi-
fies plant growth, increases resistance to adverse environmental
influences, reduces infectious and parasitic diseases of plants,
and reduces the content of nitrates and heavy metals in fruits
[30]. Important in the regulation of plant growth, in addition to
the intensification of the transport of nutrients through the mem-
branes due to changes in the lipid composition, activation of
H-+-ATPase and increased membrane permeability, is the modi-
fication of the functioning of the cellular genome, in particular,
changes in the matrix availability of DNA, activation of RNA
and protein synthesis [30]. In studies on laboratory animals, it
was found that Ivin has a membrane-stabilizing effect, reduces
the processes of lipid peroxidation, slightly increases the level
of RNA, DNA and the mitotic index of hepatocytes, and intensi-
fies protein-synthetic processes in liver tissues [30]. Also, us-
ing the model “NDEA-hepatectomy” in the modification of Ito
N., which allows us to study the effect of the substance on the
proliferation of transformed hepatocytes, it was shown [20] that
Ivin is not a promoter of carcinogenesis. When Ivin was admin-
istered at doses of 26 and 0.126 mg/kg body weight, relative to
the positive control, there was a decrease in the number and area
of gamma-glutamyltranspeptidase-positive hyperplastic nodules
in the rat liver, which indicates inhibition of the promoter action
of the known carcinogen N-nitrosodiethylamine (NDEA).

A study of the combined effect of Ivin with pesticides of vari-
ous chemical groups showed that Ivin reduces the severity of
clinical signs of intoxication and acute toxicity to animals of
most of the studied substances [5]. The combined acute and
subchronic oral effects of the organophosphorus insecticide
Chlorpyrifos and Ivin on the rat body showed a decrease in the
anticholinesterase effect of Chlorpyrifos and the severity of cho-
linergic symptoms of intoxication [4,7], which may be associ-
ated with the stabilization of biological membranes caused by
the action of Ivin.

Earlier [8], we studied the cytogenetic activity and the ability
of 2,6-dimethylpyridine-N-oxide to modify the cytogenetic ef-
fects in mouse bone marrow cells caused by the known alkylat-
ing mutagen Cyclophosphamide. It was found that Ivin in the
test for the induction of chromosome aberration in mouse bone
marrow cells in the dose range from 0.07 mg/kg to 710 mg/kg
did not induce spontaneous mutagenesis. When co-administered
to male CD-1 mice with Cyclophosphamide at a dose of 40 mg/
kg, Ivin at low doses (7.1, 0.7, and 0.07 mg/kg body weight)
significantly reduced the frequency of metaphases with chromo-
some aberrations (by 55.7%, 62.9%, and 72.9%, respectively),
which may be due to its genoprotective effect, due to membrane
stabilization and antioxidant action. The detected high antimuta-
genic activity of this compound indicates the prospects for fur-
ther studies of it as a genoprotector.

To confirm the genoprotective effect of Ivin, it was advisable
to study its modifying properties when combined with the pro-
oxidant mutagen Dioxidine, which was the task of this work.

Purpose of the study - to study the ability of 2,6-dimethylpyr-
idine-N-oxide to modify the cytogenetic effects in mouse bone
marrow cells caused by the pro-oxidant mutagen Dioxidine.

Material and methods. This study used Ivin, 99.5%, synthe-
sized at the Institute of Bioorganic Chemistry and Petrochemi-
cals of the National Academy of Sciences of Ukraine. Ivin by
its chemical structure belongs to the derivatives of pyridine-N-
oxide. The chemical name of Ivin is 2,6-dimethylpyridine-N-
oxide (CAS No. 1073-23-0).

To induce damage to the structure of chromosomes, the
well-known antibacterial drug Dioxidine — a pro-oxidant muta-
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gen (hydroxymethylchinoxylindioxide, CAS No. 17311-31-8, JSC
“Farmak”, Ukraine) was used, which is widely used in cytogenetic
studies [12, 13], both as a positive control to confirm the reproduc-
ibility of the method, and to assess the possible modifying geno-
toxic effect of Ivin when it is co-exposed with Dioxidine.

One of the evidential indicators of the mutation process at
the cellular level is the detection of chromosomal aberrations,
the increased level of which is considered as chromosomal in-
stability, which can later cause the development of malignant
neoplasms. In order to study the effect of Ivin on the genome of
mammalian somatic cells, both when isolated and when com-
bined with Dioxidine, the method of metaphase analysis of chro-
mosome aberrations in mouse bone marrow cells was used. The
method of studying chromosomes at the metaphase stage is the
most informative, since it allows us to study a wide range of
structural damage to chromosomes.

The cytogenetic activity of the studied substances was studied
in accordance with the recommendations of OECD 475 (OECD
Guideline for Testing of Chemicals “Mammalian Bone Marrow
Chromosome Aberration Test”) [33] on young adult Mus Mus-
culus CD-1 albino mice (males) and the GLP principles (GLP
Certificate of Compliance “Statement of GLP compliance No.
G-042” issued by SNAS 10.03.2020). The test for the induction
of chromosome aberrations is based on the registration of struc-
tural disorders of chromosomes in bone marrow cells.

It is known that studies on mammals are the most informative,
since they take into account the features of adsorption, as well
as transport in the body of chemical mutagens and their metabo-
lites. Some substances, not being direct mutagens, can be con-
verted into mutagens during metabolism, so the in vivo method
allows us to adequately assess the mutagenicity of a substance
in relation to the whole organism. This significantly affects the
yield of induced mutations, allows a more reasonable approach
to the assessment of the mutagenic activity of the studied com-
pounds and to anticipate the consequences for humans, which
are the ultimate goal for these experiments.

In this regard, the experiment used mice (males), which have
a high proliferative activity of tissues and a low fat content in the
bone marrow, which contributes to obtaining high-quality speci-
mens. Mice weighing 18-20 g, acquired from the SPF nursery of
small laboratory animals of the “L. I. Medved Research Center
for Preventive Toxicology, Food and Chemical Safety, Minis-
try of Health, Ukraine (State Enterprise)” (6, Geroyev Oborony
str., Kiev, 03127, Ukraine) with a certificate of quality of animal
health. Acclimatization of the animals in the vivarium was car-
ried out within 5 days after acquisition. The experimental and
control groups included 5 animals each.

Throughout the experiment, the mice were kept in the SPF
vivarium at a temperature of 22°C (£2°C), air humidity — 46-
48%. The animals received balanced granulated compound feed
produced by Altromin (Germany) and water (decontaminated,
purified, UV-sterilized, deionized) ad libitum. The study was
conducted following the principles of bioethics and the require-
ments of humane treatment of animals (European Convention
for the Protection of Vertebrate Animals used for Experimental
and other Scientific Purposes, 1986).

An experiment to study the cytogenetic effect of Ivin was per-
formed on 5 groups of mice. The first group was intact animals
(negative control) were orally administered purified, UV-ster-
ilized, deionized water. The second group of animals (positive
control) was intraperitoneally administered an aqueous solution
of Dioxidine at a dose of 100 mg/kg of body weight, capable
of causing damage to chromosomes. The third, fourth and fifth
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groups of animals were experimental groups, who were intra-
peritoneally administered an aqueous solution of Dioxidine at
a dose of 100 mg/kg of body weight and immediately after the
introduction of the mutagen, were orally administered Ivin at
doses of 710, 71 and 0.7 mg/kg of body weight, respectively
(1/2, 1/20, 1/2000 from LD50). The choice of Ivin doses was
based on its effective and inactive dose levels studied in the pre-
vious experiment with Cyclophosphamide [8] and the principles
of bioethics.

The animals were killed by cervical dislocation 24 hours af-
ter the administration of the test substances. Two hours before
bone marrow collection, animals were given an intraperitoneal
colchicine solution (Sigma-Aldrich, USA) at a dose of 4 mg/kg
of body weight to stop cell division at the metaphase stage of
mitosis. Bone marrow isolation and preparation of specimens
for cytogenetic analysis were carried out in accordance with the
recommendations of the OECD [33].

The analysis of chromosomal aberrations was performed on
encrypted preparations. The selection of metaphases suitable
for analysis was carried out at a 10-fold magnification, and in
the study of individual metaphase plates, a 100-fold magnifica-
tion of the microscope (immersion lens) was used. Metaphases
containing 40+2 chromosomes, clearly distinguishable and with
moderate spiralization, were analyzed. No more than 3 chromo-
some overlaps were allowed in one metaphase. We analyzed
100 metaphases in each plate (a total of 500 metaphases in each
dose). The analysis of the preparations was based on the gen-
eral principles of determining the disorders of the chromosome
structure, taking into account breaks, aberrations of chromo-
somes, multi-aberrant and polyploid cells [33].

Statistical data processing was carried out using standard meth-
ods using the Student’s t-criteria. The arithmetic mean (M), the rep-
resentativeness error (m), the Student’s criterion “t”, and the signifi-
cant difference in the results obtained (P) were calculated.

Results and discussion. With the isolated action of Dioxi-
dine, as well as the combined action of Ivin and Dioxidine, no
animal deaths and clinical symptoms of intoxication were ob-
served in all the studied doses. The behaviour of the experimen-
tal mice did not differ from that of the control animals.

The results of studies of cytogenetic parameters are shown in
the table 1. As can be seen from the table, in the negative control
group, the average frequency of metaphases with chromosome
aberrations was 0.2 %, which does not exceed the spontaneous
level of the frequency of metaphases with aberrations in intact
animals.

In mice treated with Dioxidine at a dose of 100 mg/kg (posi-
tive control group), the average frequency of metaphases with
chromosome aberrations in mouse bone marrow cells was 5.4
% (p <0.001), which is 27 times higher than the level of spon-
taneous frequency of chromosome aberrations in intact animals.

Chromatid-type aberrations with single fragments were found
among the damaged chromosomes. There were no multi-aber-
rant cells, and three polyploid cells were identified. The iden-
tified effects indicate the adequacy of the test system used to
assess the mutagenic properties of chemical agents.

As previously established [8], when Ivin was isolated in mice
at doses of 710 and 71 mg/kg of body weight, the average fre-
quency of metaphases with chromosome aberrations was 0.8
% and 0.6 %, respectively, and at a dose of 7.0 mg/kg of body
weight — 0.2 % (at the level of negative control). In all the
studied doses of Ivin, the detected chromosome aberrations
in the bone marrow cells of mice, as in the negative control,
were of the chromatid type in the form of single fragments.
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Other types of chromosome aberration, multi-aberrant and
polyploid cells were not detected in all the studied doses.
This indicates that Ivin in the studied doses did not induce
a statistically significant increase in incidence of metaphases
with chromosome aberrations.

When exposed to Ivin at doses of 710, 71, and 0.7 mg/kg of
body weight against the background of Dioxidine, the aver-
age frequency of metaphases with chromosome aberrations in
mouse bone marrow cells, relative to the positive control, de-
creased by 55.56 %, 66.70 %, and 74.08 %, respectively. No
multi-aberrant or polyploid cells were observed.

As can be seen from the presented data, when the dose of Ivin
is decreased, the mutagenic effect of Dioxidine decreases too, as
evidenced by a reduction in the frequency of metaphases with
chromosome aberrations in mouse bone marrow cells.

The results of the studies indicate that Ivin at doses of 710,
71 and 0.7 mg/kg of body weight reduces the frequency and
number of chromosome aberrations in mouse bone marrow cells
caused by Dioxidine, with the greatest effect at the lowest dose.
In all variants of the experiment, only chromatid-type chromo-
some aberrations with single fragments were detected in the
spectrum of chromosome aberrations.

The obtained data of cytogenetic analysis indicate that Ivin
when combined with the inducer of chromosome aberrations,
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Dioxidine, contributes to a significant reduction in the frequen-
cy of damage to the chromosomes of mouse bone marrow cells
caused by Dioxidine. The severity of this effect had an inverse
dose dependence: with a decrease in the dose of Ivin, the cyto-
genetic effects of Dioxidine decreased to a greater extent than
with high doses of Ivin.

Comparing the dose-effect relationship obtained in the experi-
ment with Cyclophosphamide [8] and Dioxidine (Fig.1) it can be
argued that the antimutagenic effect of Ivin is more pronounced
when it is combined with Dioxidine than with Cyclophospha-
mide. In contrast to the previous experience with Cyclophospha-
mide, where the dose of Ivin 710 mg/kg was not effective, in the
case of Dioxidine, the antimutagenic effect of Ivin at this dose
was more than 50 %. In both experiments, the same direction of
the effect was found — with a decrease in the dose of Ivin, the
antimutagenic effect increased.

The mechanism of the antimutagenic action of Ivin has not
been studied. Since Dioxidine is a pro-oxidant mutagen (in-
creases lipid peroxidation, significantly reduces the activity of
anti-radical defense enzymes), which plays a significant role in
the mechanism of its damaging action [11], it can be assumed
that the genoprotective effect of Ivin is associated with the stabi-
lization of membranes and its antioxidant properties.

The strengthening of the protective effect with low doses of

Table 1. Frequency of metaphase chromosome aberrations and the spectrum of chromosome aberrations
in the mice bone marrow cells of under the combined action of Ivin with Dioxidine

Chromatide- | Chromoso- Total Frequen-
type aberra- metype ota cy Statis-
Num- tions aberrations number of meta- iz
ber Multi- | of meta-
Poly- phases cally
Dose, of aber- | phases : .
Groups ploid chromo- sig-
mg/kg analy- | Single Ex- rant | chromo- .
Double cells some nifi—
zed frag- | chang- cells some
cells A fragments aber- aberra- cant,
mens * rations tions td'
(Mm), %
Negative control 0 500 1 0 0 0 1 0 0,20+0,19 -
Dioxidine (positive | -, 500 27 0 0 0 27 3| 5.60£1,03 | 5162
control)
Dioxidine + 100 +710 | 500 12 0 0 0 12 2,40+0,68 | 3,093
Ivin (2,6-dimethyl- | 100+ 71 500 9 0 0 0 9 1,80+0,59 | 2,553
pyridine- N-oxide) | 190 +0.7 | 500 7 0 0 0 7 1,4040,53 | 2,133
note: 'td — Student s reliability criterion; *—P <0,001;° - P <0,05
A) B)
120 120
Dioxidine, 100 mg/kg bw 100 Cyclophosphamide, 40 mg/kg bw
100 100
80 80
55,71
. % 60 .
% 60 as.2a 0 443 -
40 452 25,92 =
5 0
710 71 7.1 0,71
710 71 0,71

Doses of Ivin, mg/kg bw

i Dioxidinetlvin ====Dioxidine

Doses of Ivin, mg/kg bw

i Cyclophosphamidet+Ivin ~ ===Cyclophosphamide

Fig. 1. Reduction of the mutagenic effect of Dioxide (4) and Cyclophosphamide (B) when combined action with Ivin (in %)
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Ivin, both when combined with Cyclophosphamide and Dioxi-
dine, can be explained by the physico-chemical state of the Ivin
molecule. Since, according to [3], Ivin interacts with membrane
lipids in a dehydrated form at low concentrations, as a result of
membrane modification, their stabilization (lipid compaction) is
observed, while there is a change in cellular signal transduction,
an increase in protein synthesis processes and the function of
reparative systems, which leads to a decrease in the toxic effect
and adaptation.

However, considering high biological activity and interaction
Ivin with lipid membranes at low doses and concentrations, it can
be assumed that the mechanism of its protective (genoprotective)
action along a membrane-stabilizing and antioxidant effect could be
realized at the level of specific regulatory proteins, receptors and of
the genome that can be the subject of further research.

Conclusions. 1. In a test for the induction of chromosome
aberrations in mouse bone marrow cells, Ivin (2,6-dimethyl-
pyridine-N-oxide) when combined with Dioxidine at doses of
710, 71 and 0.7 mg/kg of body weight significantly reduces the
incidence of chromosome aberrations (by 55.56 %, 66.70% and
74.08%, respectively), which may be related to the genoprotec-
tive effect of Ivin, due to the stabilization of membranes and its
antioxidant effect.

2. The degree of the antimutagenic effect of Ivin has an in-
verse dose dependence: with a decrease in the dose of Ivin, the
cytogenetic effects of Dioxidine decrease to a greater extent than
when it is exposed to a high dose.

3. The high antimutagenic effect of Ivin was confirmed, which
is expressed to a greater extent when it is combined with Dioxi-
dine than with Cyclophosphamide.
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SUMMARY

EFFECT OF 2,6-DIMETHYLPYRIDINE-N-OXIDE ON
THE SEVERITY OF CYTOGENETIC EFFECTS IN-
DUCED BY DIOXIDINE IN BONE MARROW CELLS
OF MICE

Vasetska O., Zubko O., Prodanchuk M., Kravchuk O.,
Zhminko P.

L.I. Medved's Research Center of Preventive Toxicology, Food
and Chemical Safety, Ministry of Health of Ukraine (State En-
terprise)

Objective - to study the ability of 2,6-dimethylpyridine-N-
oxide to modify the cytogenetic effects in mouse bone marrow
cells caused by the pro-oxidant mutagen Dioxidine.

The cytogenetic activity and mutagen-modifying effect of
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the plant growth regulator 2,6-dimethylpyridine-N-oxide (Ivin)
were studied by the method of accounting for chromosomal ab-
errations in the bone marrow cells of CD-1 mice (males) with
a single joint exposure with Dioxidine. Ivin was administered
single orally in the form of an aqueous solution at doses of 710,
71, and 0.7 mg/kg bw, which corresponds to 1/2, 1/20, 1/2000
of LD50 after intraperitoneally administered of Dioxidine at a
dose 100 mg/kg. The animals of the positive control group were
treated Dioxidine intraperitoneally at a dose of 100 mg/kg bw.
Intact animals (negative control group) were orally administered
purified, UV-sterilized, deionized water.

It was shown that when combined with Dioxidine, Ivin at
doses of 710, 71, and 0,7 mg/kg bw significally reduced the fre-
quency of metaphases chromosome aberrations, relative to posi-
tive control by 55,56%, 66,70%, and 74,08% respectively. No
multi-aberrant and polyploid cells were observed. In all variants
of the experiment, only chromatid-type chromosome aberrations
with single fragments were detected in the spectrum of chromo-
some aberrations.

The severity of this effect had an inverse dose dependence: with
a decrease in the dose of Ivin, the cytogenetic effects of Dioxidine
decreased to a greater extent than with high doses of Ivin.

The high antimutagenic effect of Ivin was confirmed, which is
expressed to a greater extent when it is combined with Dioxidine
than with Cyclophosphamide. These findings may be associated
with the genoprotective effect of Ivin, due to the stabilization of
membranes and its antioxidant effect.

Keywords: 2,6-dimethylpyridine-N-oxide, Dioxidine, chro-
mosome aberrations, bone marrow cells, mice

PE3IOME

BJIMSIHUE 2,6-: JMMETUJIINIMPUIUHA-N-OKCU A
HA BBIPA’)KEHHOCTb HUTOI'EHETHYECKUX 2®-
®EKTOB, UHAYIUPOBAHHBIX TUOKCUAUHOM B
KJIETKAX KOCTHOT'O MO3I'A MBIILIE

Baceukas O.II., 3yoxo E.C., [Iponanuyk H.I.,
Kpaguyk A.IL, 2Kmunbko ILT.

Tocyoapcmeennoe Ilpeonpusmue «Hayunviii yenmp npesen-
MUBHOU MOKCUKONIO2UU, NULEBOU U XUMUYLECKOU Oe30NdACHOCMU
um. axao. JIL.U. Meodeeoss Munucmepcmea 30pasooxpaneHust
Yrpaunvry

Lenp wccienoBaHusi - U3yYUTh CHOCOOHOCTH 2,6-TMMETHII-
nupuanHa N-okcuaa MoAU(UIIMPOBATh IUTOTCHETHUCCKUE (-
(be](TbI B KJICTKaX KOCTHOI'O MO3ra Mbl].l_lel\/'[, BBI3BAHHBIC MyTare—
HOM MPOOKCHUIAHTHOTO THIA JEHCTBUS JUOKCUIUHOM.

I/ISy‘[eHbl IMUTOICHETCYCCKAass aKTUBHOCTb U MyTal"eH—MOI[I/I—
¢dunmpyroiee 1eHCTBUE PEryisiTopa pocTa pacTeHuit 2,6-1ume-
twinupuanHa N-okenaa (VBUH) MeTOOM ydeTa XpOMOCOMHBIX
abeppauuii B KJIeTKax KocTHOro mosra Meimeit CD-1 (camios)
MPU OJTHOKPATHOM COBMECTHOM BO3JIEHCTBHH C JHUOKCHIAMHOM.
VIBuH BBOIMIM OJHOKPATHO MEPOPAIBLHO B BHJIE BOIHOIO pac-
TBOpa B no3ax: 710, 71 u 0.71 mMr/kr Macchsl Tena, 4T0 COOTBET-
creyer 1/2, 1/20 n 1/2000 ot netansroit no3wl (JI/I,) copmect-
HO C JUOKCHUIWHOM. )II/IO](CI/II[I/IH BBOJIUJIN BHyTpI/I6plOLI_Il/IHHO
B n03¢ 100 Mr/kr. VHTaKTHBIM JKHBOTHBIM (IpyIa OTpHLA-
TEJILHOTO KOHTPOJISI) NMEPOpPaIbHO BBOAMWIM OUHUILEHHYIO, YD-
CTEPUIM30BaHHYI0, IEHOHU3UPOBAHHYIO BOLY.

[TokazaHo, YTO TIpU COBMECTHOM BO3JCHCTBUU C JHMOKCHIM-
Hom MBun B goszax 710, 71 u 0,71 Mr/kr maccel Tejia 3Ha4M-
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TEJIPHO CHIDKACeT CPEIHIOI YacToTy Mmeradas ¢ abeppauusMu
XPOMOCOM B KJIETKaX KOCTHOTO MO3Ta MBIIICH 110 OTHOILICHHIO
K JeiicTBHIO MyTareHa Ha 55,56%, 66,70% u 74,08%. Mynbru-
a0eppaHTHBIX U MOJHUIUIOMIHBIX KIETOK HE HaOmromanock. Bo
BCEX BapHaHTaX JKCIIEPUMEHTa B CIEKTpe abeppauuii Xpomo-
COM BBISIBJICHBI TOJBKO abeppaluy XpOMOCOM XPOMAaTHIHOIO
THUIA C OJAMHOYHBIMU (hparMEeHTaMH.

BeipaxkeHHOCTb yKa3aHHOTO 2 deKTa MMeeT 00paTHYIO 1030-
BYIO 3aBUCHMOCTB: C HOHWKEHHEM /1036l VIBHHA UTOreHEeTHYe-
ckre 3¢ hexThl JIMOKCHINHA CHIKAIOTCS B OOJIBIICH CTEICHH,
4yeM IpH BO3ICHCTBUU BHICOKOH /103b1 MBUHA.

[MonTBepx/IeH BBICOKMI aHTHUMyTareHHbId d¢dext VBuHa,
KOTOPBIH BbIpaXCH B OOJIbILEH CTEHNEHU IIPU COBMECTHOM €ro
neiictBun ¢ JJnoxcununom, yem ¢ [uknodochamugom. Boiss-
JIeHHBIH 3(EKT, 0 Bceil BEPOSITHOCTH, CBS3aH C T€HONPOTEK-
TOPHBIM JielicTBUeM VIBuHa, BCleNCTBUE CTaOMIN3ALUM MEM-
OpaH, U ero aHTHOKCHIAHTHBIM JICHCTBHUEM.
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REMODELING OF THE RAT DUODENAL WALL UNDER THE EFFECT OF COMPLEX
FOOD ADDITIVES OF MONOSODIUM GLUTAMATE, SODIUM NITRITE AND PONCEAU 4R

Grigorenko A., Yeroshenko G., Shevchenko K., Lisachenko O., Perederii N.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

A food additive is any substance that is not normally consid-
ered a food product or its component, but is added to a food
product for technological purposes in the production process,
and finally becomes an integral part of the product.

Monosodium glutamate (E 621), sodium salt of glutamic acid,
is the most common and widespread flavor enhancer. Monosodi-
um glutamate, consumed in food and drink, has a narcotic effect
on the body and does not contain nutrients; it is not a preserva-
tive, it is a toxin that excites the nervous system, a chemical that

© GMN

overexcites brain cells, sometimes to complete uncontrol and it
deceives the brain [4]. Therefore, the growing use of monoso-
dium glutamate, including for children’s food and some compo-
nents of some vaccines, is a matter of concern due to potential
impact on human health [7].

Sodium nitrite (E 250) food additive is widely used as a pre-
servative in the national and international technology of meat
sausages production to give products certain properties and
maintain quality. E-250 has been proved to be harmful to hu-
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man health. This leads to a decrease in muscle tone, damage
to the central nervous system, liver tissue [8]. Sodium nitrite is
reported to have harmful toxic effects on various organs of the
body. A study was conducted to evaluate the potential protective
effects of thymoquinone against sodium nitrite-induced renal
toxicity. Key findings of the study show that processing with
sodium nitrite significantly increased markers of renal dysfunc-
tion, oxidative stress, inflammation and apoptosis [12].

Ponceau (Acid Red) is a food colorant of synthetic origin,
which has a bright red color. It opens a whole palette of shades:
when you add yellow or orange dyes, you get a brown color,
and when mixed with blue dye, Ponceau gives a purple color.
According to its chemical composition, the E124 food colorant
is sodium salt in the form of granules or red powder [6] . Cur-
rent scientific publications elucidate the impact of various food
additives on organs and systems; however, insufficient data on
this issue has been found to date. Thus, the effect of synthetic
dyes (Sunset yellow and Ponceau 4R) on some biochemical
and histopathological parameters of albino rats has been stud-
ied [11]. The effect of food colorants, in particular Ponceau 4R,
on the secretion of cytokines by blood cells of patients with al-
lergic diseases has been studied. Solutions of the studied food
colorants and their mixtures in acceptable daily concentrations
changed the immediate and delayed secretion of cytokines by
blood leukocytes of patients with allergies [1].

Thus, the issue on the content of food additives in foods, the
analysis of their danger to human health is relative to date.

The paper was aimed at establishing the dynamics of changes
in morphometric parameters of the structural components of
the duodenal wall of rats in long-term use of the complex food
additives, namely, sodium nitrite, monosodium glutamate and
Ponceau 4R.

Material and methods. 84 outbred mature male rats were
involved into the study. Control rats consumed drinking water
and received saline per os. The rats of the experimental group
were given access to water ad libitum and, supplementary, con-
sumed 10% sodium nitrite solution. Monosodium glutamate was
administered at a dose of 20 mg/kg in 0.5 ml of distilled water;
Ponceau 4R at a dose of 5 mg/kg in 0.5 ml of distilled water once
daily per os. Doses of food additives were half lower the allow-
able normal rate in foods. To evaluate the adaptive behavior, the
rat was placed into the corner of the box and its spontaneous
locomotor behavior was recorded for 60 seconds. Parameters
of motor and exploratory behavior of animals (number of outer
edge square crossings and number of central square crossings),
vertical activity (number of rearings), and vegetative activity
(number of) were measured [13]. The resulting data have been
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processed quantitatively by the variance statistics using the Stu-
dent’s t-test and Excel software [5].

The rats were sacrificed within 1, 4, 8 and 16 weeks under
thiopentone anesthesia overdose. After euthanasia of the ani-
mals, fragments of the wall of the duodenum were fixed in 10%
neutral formalin solution for three days. Subsequently, the piec-
es of the duodenal wall, fixed in formalin, were embedded into
paraffin [2]. Sections of the 5-10 um thick were obtained using
the sledge microtome and mounted on slides by stenciling. After
staining with hematoxylin and eosin, the sections were encapsu-
lated in polystyrene and examined under the light microscope.
Microimaging and morphometric study were performed using
the digital microscope equipped with DCM 900 digital micro-
photo attachment with software adapted for the research. Statis-
tical processing of morphometric data was performed using the
Exel software [5].

Results and discussion. The morphometric study of the com-
ponents of the rats duodenal wall has established that its overall
thickness in control group of animals was 738,31+0,29 um; the
thickness of the mucous membrane was 449,08+0,16 pum; the
thickness of the submucosal layer was 94,01+0,14 um; the mean
thickness of the muscular layer was 77,8440,21 pm and thick-
ness of the serous membrane was 1,74+0,02 pm (Table).

The duodenal wall of rats had a typical structure and con-
sisted of a mucous membrane, submucosal layer, muscular
layer and serous membrane. The foliate villi, covered with a
single layer columnar coated epithelium, the basis of which
was the lamina propria, were clearly visible. On the cross
section, the crypts with a pronounced lumen inside were well
visualized. Glands and blood vessels were localized in the
submucosal layer filled with loose fibrous unformed connec-
tive tissue. The muscular layer consisted of the inner oblique
circular and outer oblique longitudinal layers with interlayers
of connective tissue with the elements of the vascular and
muscular nerve plexus between them, covered with a thin
layer of the serous membrane (Fig. 1).

After one week of consumption the complex food addi-
tives, the overall thickness of the wall significantly decreased
by 10.97% and accounted for 657.34+0.61 pm (p <0.05). The
thickness of the mucous membrane was significantly reduced
by 12.96% and had a value of 390.87+0.21 um (p <0.05). The
submucosal layer was 62.1940.16 pm, which was by 33.85%
significantly lower than its values in the control group (p
<0.05). The thickness of the muscular layer significantly in-
creased by 21.53%, accounting for 94.60+0.32 um (p <0.05).
The serous membrane was significantly reduced by 25.85%
and had a value of 1.29+£0.02 um (p <0.05) (Table).

Table .Morphometric parameters of the components of rat duodenal wall (in ym)

. Thickness of the Thickness of Thickness of Thickness
Parameters Overall thickness of the serous
mucous mem- the submucosal the muscular
of the wall (um) membrane
brane (pm) layer (um) layer (um)
(pm)
Controls (n=14) 738,31+0,29 449,08+0,16 94,01+0,14 77,84+0,21 1,74+0,02
1 week (n=14) 657,34+0,61%* 390,87+0,21%* 62,19+0,16* 94,60+0,32* 1,29+0,02*

4 weeks (n=14)

1022,70+1,09% **

479,13+0,42% **

110,82+0,40% **

81,47+0,21%,**

2,10+0,03%* **

8 weeks (n=14)

542,05+0,45% **

365,5240,39* **

92,92+0,19% **

72,87+0,15% **

1,93+0,03%,**

12 weeks (n=14)

692,06+0,69* **

354,78+0,34% **

117,83+0,24%* **

45,83+0,10%,**

2,22+0,02% **

16 weeks (n=14)

772,98+1,43% **

324,63+0,25% **

74,05+0,22% **

63,98+0,23% **

1,80+0,02%,**

notes: *—p < 0,05 compared to control group; **—p < 0,05 compared to the previous time period of the observation.
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Fig. 1. The duodenal wall of rats of the control group. H&E
stain. Lens: 10>xmagnification, ocular lens: 10xmagnifica-
tion

On week 1 of the experiment, a thinning of the bases of the
villi in the mucosa was detected with a marked thinning of the
submucosal layer, which was visualized by a thin strip between
the almost invisible muscle plate and the muscular layer of the
intestinal wall (Fig. 2).
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Fig. 2. The rat duodenal wall within week 1 of consumption
the complex food additives. H&E stain. Lens: 10>magnifica-
tion, ocular lens: 10xmagnification

After 4 weeks of the experiment, the overall thickness of the
duodenal wall was 1022.70+1.09 pm, which was by 55.58%
significantly greater than on the first week of the study and
by 38.52% greater than its values in the control group of rats
(p <0.05). The mean values of the thickness of the mucous
membrane significantly increased by 22.58% compared to the
values of the previous period of the experiment, accounting
for 479.13+0.42 pm, which was also by 6.69% significantly
greater compared to the control group (p <0.05). Within 4
weeks, the submucosal layer was 110.82+0.40 um, which
was by 78.20% significantly greater than on week lof the
study and by 17.88% significantly greater than the value of
the control group (p <0.05). The thickness of the muscular
layer significantly decreased by 13.88% compared to the pre-
vious period of study, and its mean values were 81.47+0.21
um, though they were by 4.66% significantly greater than the
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values in the control group (p < 0.05). The thickness of the
serous membrane was by 62.79% significantly greater than
the value at week 1 of the experiment and by 20.69% greater
than its values in the control group; its mean values were
2.10+0.03 pum (g <0.05) (Table).

In the mucous membrane, the villi were elongated; the
crypts were numerous with enlarged lumens. In the muscular
layer, a thinning of the oblique longitudinal layer and thick-
ening of the layer of loose fibrous connective tissue between
the oblique circular and oblique longitudinal layers were
clearly visible. The serous membrane was thickened (Fig. 3).

2

Fig. 3. The rat duodenum on week 4 of consumption sodium
nitrite, monosodium glutamate and Ponceau 4R. H&E stain.
Lens: 10*xmagnification, ocular lens: 10>magnification

At week 8 of consumption the complex of sodium nitrite,
monosodium glutamate and Ponceau 4R, a decrease in the
mean values of the overall wall thickness to 542.05+0.45 pm
in rats of the experimental group was noted, which were by
47.00% lower than those established at week 4 of the ex-
periment and by 26.58% lower compared to its values in the
control group (p <0,05). The thickness of the mucous mem-
brane was significantly lower by 23.71% than the value of
the previous period of the experiment, and also by 18.61%
lower than the values in the control group, accounting for
365.52+0.39 pm (p <0.05). At week 8, the submucosal layer
was 92.92+0.19 um, which was by16.15% significantly lower
than the values on week 4 and by 1.16% lower compared to
the control group of rats (p <0, 05). The thickness of the mus-
cular layer was 72.87+0.15 um, which was by 14.56% signifi-
cantly lower than the values of the previous study period and
by 6.38% lower compared to the mean values of the control
group (p <0.05). The serous membrane responded with a sig-
nificant decrease in its mean values by 8.10% compared to
the previous study period, where the mean values at week
8 were 1.93+0.03 pm, though were by10.92% significantly
greater than its mean values in the control group of animals
(p <0,05) (Table).

In the mucous membrane, the villi were short, scanty and
reduced in size; they had an uneven course; the epithelium
was with signs of desquamation; the crypts were shallow,
their lumen was pronounced, the submucosal layer was thin
with almost invisible glands inside. The interlayer of loose
connective tissue between the layers of smooth myocytes, the
thickness of which was markedly reduced, was poorly visual-
ized (Fig. 4).

147



Botaut

Fig. 4. The rat duodenum with the phenomena of epithelial
desquamation on week 8 of the experiment. H&E stain. Lens:
10*xmagnification, ocular lens: 10xmagnification

At week 12, the mean thickness of the duodenal wall in rats of the
experimental group was 692.06+0.69 um that was by 27.67% sig-
nificantly greater than the values on week 8, which was by 6.26%
significantly lower than the value of the control group (p <0.05).
The mean values of the thickness of the mucous membrane signifi-
cantly decreased by 2.94% compared to the previous period of the
experiment, and were by 21% lower than the values of the control
group, accounting for 354.78+0.34 um (p <0.05). The submuco-
sal layer was 117.83+0.24 um, which was by 26.81% significantly
greater than the value on week 8 and by 25.34% greater than in
the control group (p <0.05). The muscular layer was significantly
reduced both in comparison with the previous study period (by
37.11%) and the control group (by 41.12%) with the mean values
0f45.8340.10 pm (p <0.05). Consumption of the complex food ad-
ditives led to a significant increase in the thickness of the serous
membrane on week 12 by 15.03% compared to week 8, which was
also by 27.59% significantly greater compared to the control group;
the mean value was 2.22+0.02 um (p <0.05) (Table).

An increase in the number of goblet cells and signs of des-
quamation were observed in the epithelium of the villi. The villi
have become wider; the lumen of the crypts was narrowed. The
submucosal layer was enlarged, with the signs of edema (Fig. 5).

Fig. 5. The rat duodenum on week 12 of consumption of the
food additives. H&E stain. Lens: 10%magnification, ocular
lens: 10 xmagnification
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On week16 of the experiment, the mean values of the over-
all thickness of the wall in rats of the experimental group was
772.98+1.43 pm, which was by 11.69% significantly greater
compared to week 12 of the experiment, and by 4.70% great-
er than the control values (g <0.05). The mean values of the
thickness of the mucous membrane significantly decreased by
8.50% compared to the values of week 12 and accounted for
324.63%0.25 um, which was also by 27.71 % lower than the val-
ues in the control group of rats (p <0.05). The submucosal layer
was 74.05+0.22 pm, which was by 37.16% significantly lower
than the values of week 12 of the experiment and by 21.23%
lower compared to the control group (p <0.05). The value of
muscular layer thickness also significantly decreased on week
16, which was 63.98+0.23 um and was by 39.60% lower than
the previous time period of the experiment, which was also low-
er than the value in the control group by 17.81% ( p <0.05). The
serous membrane significantly decreased by 18.92% compared
to the previous period of study, though by 3.45% increased com-
pared to the control group and its average values were 1.80+0.02
um (p <0.05) (Table).

At large magnification, dystrophic and destructive changes in
the epithelial cells of the crypts and glands of the submucosal
layer were observed in the duodenal wall of rats. The nuclei were
polymorphic in shape and structural features; the cytoplasm was
heterogenous with areas of compaction and destruction in which
a large number of vacuole-like structures were found. The ar-
teries of the submucosal layer were with the signs of spasm. A
significant number of leukocyte-type cells, with a predominant
number of macrophages, were found in the connective tissue of
the lamina propria and submucosal layer (Fig. 6).

Fig. 6. Leukocyte infiltration of the mucous membrane and
submucosal layer of the rat duodenum on week 16 of consump-
tion the complex food additives.

H&E stain. Lens: 40xmagnification, ocular lens: 10xmag-
nification

Thus, the use of the complex food additives of sodium nitrite,
monosodium glutamate and Ponceau 4R led to general changes
in the rat duodenal wall, which triggered the morphological
mechanisms of inflammation, which at the early stages was
manifested by a decrease in all morphometric parameters due,
primarily, to direct effect of the food additives, leading to altera-
tions in the microvasculature. Consequently, at week 4 of the
experiment the phenomena of edema, developed in the connec-
tive tissue, were detected, which first responded to various fac-
tors and led to an increase in morphometric parameters, which
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was further reflected in the appearance of signs of dystrophic
changes with subsequent atrophy of the wall with a significant
decrease in the total thickness of the wall and the appearance of
adaptive mechanisms, which, however, did not lead to complete
restoration of the morphological structure, which was morpho-
metrically confirmed by an increase in the total thickness of rat
duodenal wall on week 16 of the experiment and observation
of manifestations of leukocyte infiltration of the mucous mem-
brane and submucosal layer, which in our opinion, occurred pri-
marily due to the constant negative effect of a complex of food
additives, which, by their strength, outweigh the adaptive and
protective capabilities of tissue and cellular components of the
small intestine.

Previous studies on the changes, observed in the duodenum
with the signs of inflammation showed the same type of intesti-
nal wall reactions and general trends in changes of morphomet-
ric parameters of the structural components of the rat duodenum.
Thus, acute aseptic inflammation of the peritoneum leads to an
increase in the total thickness of the intestinal wall from day 1 to
day 21 of the experiment, and starting from day 3 a significant
increase in this parameter with the highest rate on day 10-14 was
established. On day 30, the total thickness of the intestinal wall
decreased. The thickness of the mucous membrane increased
within day 2-14, and from day 21 to day 30 the thickness of
the mucous membrane was decreasing. The mean values of the
thickness of the submucosal layer showed an increase with a
maximum value on day 7 of the experiment, which began to de-
crease by day 30. Morphometric analysis of the thickness of the
muscular layer showed that from day 7 to day 30 the thickness
of the muscular layer was increasing. The thickness of the serous
membrane was decreasing from day 1 to day 3 and reached a
minimum value on dayl0-14 [9,10], typical changes were re-
vealed in the inflammation of the rat gastric wall [3].

Perspectives of further research will encompass the subse-
quent detailed study of the cellular composition of the structural
components of the duodenum and reaction of the micrivascula-
ture on the action of complex food additives.

Conclusion: consumption of the complex food additives of
sodium nitrite, monosodium glutamate and Ponceau 4R de-
velops a complicated, complex, local vascular-tissue reaction,
which leads to changes in morphometric parameters of all struc-
tural components of the rat duodenal wall, to neutralize the al-
ternative factor and restoration of the morphofunctional state of
the small intestine, though does not lead to complete recovery of
structural components, due to the predominance of constant neg-
ative effects of the stimulus with the occurence of dystrophic-
destructive changes and manifestations of leukocyte infiltration
during the experiment.

REFERENCES

1. Ansxnosuu HC. BiusiHue nuineBbix KpacuTelel Ha cekpe-
[IMI0 [IUTOKMHOB KJIETKAMU KPOBH OOJBHBIX aJJIEPTHYCCKUMHU
3aboneBaHusIMU. VIMMyHONATONOTHS, QJUIEPTOJIOTHsl, HH(EKTO-
norus. 2016;3:31-40.

2. Barpiit MM, [lioposa BA, ITonagunens OT, I'punryx MI. Me-
TOAMKH TiCTONOTIYHUX JOCIIIKeHb MOHOTpadist; 3a pex. barpis
MM, Jli6poBu A. Binuuia: Hosa kuura. 2016; 328 c.

3. Binamt CM, Uleniteko BI, €pomenxo I'A. CtpykrypHO-
(byHKLIOHATIBHI 0COOIMBOCTI €7IeMEHTIB qU(Y3HOT eHIOKPUHHOT
CHCTEMH IUTYHKY L[ypiB ITPU BBEJICHHI KPiOKOHCEPBOBAHOT IL1a-
[ICHTH Ha TJ1i 3anajbHOro mpoiecy. CBIT MeAUIIMHN Ta Gi0JI0Til.
2013; 2(38): 16-19.

© GMN

4. Kysnenosa OU, [lpo3nosa JIU, Kypoukuna HI'. [Iumessie no-
0aBKM OmNacHbBIC JUIsl 310pPOBbs 4enoBeka. MoJIOIeKb U HayKa.
2018;3:62.

5. Jlanau C. H., UyGenko A. B., babuu I1. H. Cratuctuueckue
METO/Ibl B MEINKO-OMOIOTMUECKHUX HCCIISJOBAHUSX C UCTIOIb30-
BanueM Exel. Kues: Mopwuown; 2000. 320 c.

6. Manee BO, besnansaenko BM, Cemenuenko OO. Xap4osi
J00aBKY: BU3HAYCHHSI, PU3UKH, aHANI3 CIIOKUBaHH:. BueHi 3a-
nucku THY imeni B.I. Bepuaacekoro. Cepisi: TeXHIYHI HAyKH.
2020;Tom 31 (70) Ne 3. 4. 2:7-12

7. Pynux MII, Tlozyp BB, Oneiina €B, Boeiikosa /1O, Xpa-
HoBcbka HM, ®@enopuyk OI, Ta in. MoxynsatopHi ekt riryta-
MaTy HaTpilo Ha QYHKLIT HIUPKYITIOI0YHUX (HarouTapHuX KIiTHH
mypiB in vivo Ta in vitro. Jlonosigi HarionansHoi akamemii
Hayk Ykpainu. 2017;5:89-97.

8. Typkun BH, T'opmikoB BB, Kanunun AB, Kanunkun KB,
[epbanb JIC. CoBpeMeHHOE TEXHOJIOTHYECKOE HCIIOb30BAHHE
W BIMSHHUC TUIICBO 100aBku E-250 Ha opraHu3M deioBeKa u
OpraHoJICTITUYECKHE CBOMCTBA KoJOAcHBIX m3aenui. In Mare-
puansl [V MexayHap. Hayd.-pakT. KOH. DKOIOrHYECKoe CO-
CTOSIHUE IPUPOIHOM cpenbl U HayYHO-IIPAKTUUCCKUE ACIICKTHI
coBpeMeHHbIX arpotexHosoruit; 2020 anp.09; Psazanb; 2020. p.
497-501.

9. Ileniteko KB. MopdomerpuuHa XapakTepUCTHKa CTIHKH
JIBAHAJISATHIIANO] KHIIKH MPH BBEICHHI KPIOKOHCEPBOBAHOT
ianeHTy y mypis. Ceit meauiunu Ta 6ionorii. 2013; 4: 117-
120.

10. Ilemiteko KB, YaiikoBchkuii OB, Mopdomerpuuna xa-
PaKTEPUCTHKA CTIHKH JBaHAIATHIIATIO] KUIIKA MPH BBEICHHI
KPIOKOHCEPBOBAHO! IUIALIGHTH HA TIi TOCTPOTO AaCelnTHYHO-
ro 3arajeHHs] YepeBHOI IMOPOKHHHH Yy IMypiB. YKpaiHCHKHUiA
Mop¢osoriunuii anpmanax. 2013;11(4): 84-87.

11. Al-Dahhan MAH, AL-Samawy ERM, AL-Kaisei B, Jarad
AS. Effect of synthetic colorants (Sunset yellow and Ponceau
4R) in some biochemical and histopathological parameters of
albino rats. AL-Qadisiyah Journal of Veterinary Medicine Sci-
ences. 2014;13(1):80-4.

12. Elsherbiny NM, Maysarah NM, El-Sherbiny M, Al-Gayyar
MM. Renal protective effects of thymoquinone against sodium
nitrite-induced chronic toxicity in rats: Impact on inflammation
and apoptosis. Life Sci. 2017;180:1-8.

13. Yachmin AI, Kononov BS, Yeroshenko GA, Bilash SM,
Bilash VP. Ameasure of the effect of complex food additives
on rats’adaptive responses. CBiT Meauuunu ta 6iosnorii. 2020;
1(71): 232-235.

SUMMARY

REMODELING OF THE RAT DUODENAL WALL UN-
DER THE EFFECT OF COMPLEX FOOD ADDITIVES
OF MONOSODIUM GLUTAMATE, SODIUM NITRITE
AND PONCEAU 4R

Grigorenko A., Yeroshenko G., Shevchenko K.,
Lisachenko O., Perederii N.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The purpose of the study was to establish the dynamics of
changes in morphometric parameters of the structural compo-
nents of the rats’ duodenal wall with long-term use of a complex
of food additives: sodium nitrite, sodium glutamate and Ponceau
4R. The work was performed on 84 adult nonlinear male rats,
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which were given to drink 10% sodium nitrite solution, sodium
glutamate was administered at a dose of 20 mg/kg in 0.5 ml of
distilled water, Ponceau 4R — at a dose of 5 mg/kg in 0.5 ml
distilled water 1 time per day orally. Thus, the use of a com-
plex of dietary additives of sodium nitrite, sodium glutamate and
Ponceau 4R led to changes in the morphometric parameters of
all structural components of the rats’ duodenal wall. This reac-
tion is aimed at neutralizing the alterative factor and restoring
the morphofunctional state of the duodenum. By the end of the
observation, complete recovery of structural components was
not established due to the predominance of constant negative
influence of the stimulus with the occurrence of dystophic-de-
structive changes.

Keywords: sodium nitrite, sodium glutamate, Ponceau 4R,
duodenum, rats.

PE3IOME

PEMOJIEJIMPOBAHUE JIYOJEHAJIBHOW CTEHKH
KPBIC ITOJ] BO3JEMCTBUEM KOMILJIEKCHBIX ITH-
HIEBBIX TOBABOK - INIYTAMATA HATPU S, HUTPU-
TA HATPUS U1 PONCEAU 4R

I'puropenxo A.C., Epomenko I'.A., llleBuenko K.B.,
Jlucauenko O./., [lepenepuii H.A.

Vkpaunckas meduyunckas cmomamono2udeckas akaoemus,
llonmasa, Yxpauna

Lenbto nccnenoBanus sSBUIOCH YCTAHOBUTbH JUHAMUKY H3-
MEHEeHHUI MOP(HOMETPHUUECKHX MTOKa3aTeIel CTPYKTYPHBIX KOM-
IIOHEHTOB CTEHKHU JIBEHAL[ATUIIEPCTHOM KHUIIKHU KPBIC IIPH [UIU-
TEJIbHOM NPUMEHEHNHU KOMIUIEKCA MHUIIEBBIX 100aBOK: HUTPUTA
HaTpus, MyTamara Hatpus u Ponceau 4R.

Pabora nmpoBeziena Ha 84 MOJOBO3PENBIX HEIMHEWHBIX KPBbI-
cax-camuax, KOTOpsIM JaBaiu nuth 10% pacTBOp HUTpUTA Ha-
TpHsi; pacTBOp IIyTamara Hatpus B go3e 20 mr/kr B 0,5 mu uc-
TUJLTMPOBAHHOM BOJbI, Ponceau 4R - B o3¢ 5 mr/kr B 0,5 mi
JIMCTUIUTMPOBAHHOM BOJIBI, | pa3 B CyTKH MepOpaibHO.

IIpumeHeHne KOMIUIEKCA MUIIECBBIX 100aBOK HHUTpUTA Ha-
TpHs, IyTamara HaTpust u Ponceau 4R npuBeno Kk u3MeHEHUAM
MOpP(hOMETPUUESCKHX IOKa3aTeleld BCeX CTPYKTYpPHBIX KOMIIO-
HEHTOB CTEHKH ABEHAALATUIIEPCTHON KMIIKH KPBIC B pe3yilb-
TaTe peakiUy, HANpaBICHHOH Ha 00e3BpeXUBaHHE ajbTepa-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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THUBHOTO (pakTOpa U BOCCTAHOBJIEHHE MOP(HOPYHKIHOHAIBHOTO
COCTOSIHMSI JIBCHAIATUIIEPCHON KUIIKUA. OHAKO, 3TO HE IIPUBO-
JIT K TOJTHOMY BOCCTAQHOBJIEHHIO CTPYKTYPHBIX KOMIIOHEHTOB,
BBUY NpeoOiIagaHus MOCTOSIHHOIO HEraTMBHOIO BO3JCHCTBU
pa3apaxuTeNs U TOSBICHUS AUCTPOPUICCKUX-TCCTPYKTHBHBIX
U3MCHCHUH.
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CHANGES IN THE KIDNEY AND LIVER STRUCTURE AND FUNCTIONS DURING
THE EXPERIMENTAL, NON-LETHAL LOAD OF CARBON TETRACHLORIDE (CCL4)

'Tatarina O., 2Chulak O., 2Chulak Yu., *Nasibullin B.

'National Pirogov Memorial Medical University, Vinnitsa, *International Humanities University, Odessa;
SUkrainian Research Institute of Medical Rehabilitation and Balneology of the Ministry of Health of Ukraine, Odessa

Currently, there is a steady tendency for the growth of dis-
cases of the hepatobiliary system, which is caused by a whole set
of factors, both endogenous and exogenous. One of these factors
is the entry into the human body of a large group of unnatural
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compounds that are not used by the body for life or energy. Such
compounds are called xenobiotics. Elimination of xenobiotics
is carried out in different organs (lungs, skin, gastrointestinal
tract), but it is most actively carried out in the liver. Transformed
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hydrophiliated xenobiotics are excreted by the kidneys.

The existing level of development of society is caused by the
increased use of foreign substances. When these compounds
enter the body, they do not take part in the implementation of
vital processes and are not used as a source of energy. These
compounds are defined as xenobiotics [1-3].

Xenobiotics are divided into 3 groups: a) products of human
economic activity (industry, agriculture, transport); b) household
chemical compounds (detergents, insecticides and perfumes);
¢) most drugs [2-5]. A significant accumulation of foreign sub-
stances (xenobiotics) in the body seriously threatens the health
and even human life, because over time, it damages cells and
causes mutations leading to malignant processes or hereditary
diseases. To remove foreign compounds from the body, mecha-
nisms of detoxification and their removal from the body were
made during evolution. Elimination of xenobiotics proceeds by
chemical modification in two phases. The first phase is a series
of chemical reactions that makes them more hydrophilic, the
second phase is the excretion of modified compounds with urine
[2,5]. The first phase is carried out in the liver, the second phase
is carried out by the kidneys. Excessive xenobiotic load, which
creates increased requirements for liver and kidney function,
causes structural and functional changes in them, which, accu-
mulating over time, can lead to the formation of a pathological
process, in particular to the development of pseudo-hepatorenal
syndrome [6-10]. Based on the foregoing, the aim of our work
was to identify structural and functional changes in the liver and
kidneys with a single massive exposure to a xenobiotic - carbon
tetrachloride (CCLu4).

Objective - to evaluate changes in the structure and function
of the liver and kidneys under non-lethal carbon tetrachloride
intragastric administration.

Material and methods. The material of the present work was
the results obtained in the study of 46 white Wistar rats (180—
200 g), which were kept under vivarium conditions at a tem-
perature of 19-21 °C and a humidity of 40-60%, water and feed
were given ad libitum. Animal experiments were carried out in
compliance with the provisions of Directive 2010/63/EU of the
European Parliament and of the Council of 09.22.2010 on the
protection of animals used for scientific purposes [11] and Order
of the Ministry of Education and Science, Youth and Sports of
Ukraine Ne 249 of 01.03.2012 [12].

In accordance with the objectives of the study, animals were
divided into two groups: 1— group of 16 intact rats (control
group); 2 - group of 30 rats that were subjected to xenobiotic
loading by subcutaneous injection of 0.5 ml CCla.

Animals were withdrawn from the experiment on the 7th
day after the introduction of CCla. At autopsy, liver and kidney
pieces were removed and 5 ml was taken. blood for biochemi-
cal research. To assess the state of renal function, daily urine
was collected from animals on the eve of elimination from the
experiment. The seized material of the liver and kidneys was di-
vided into two parts. One part was fixed with a 4% solution (36
hours). Then it was carried out through alcohols of increasing
concentration and poured into celloidin according to the gener-
ally accepted technique. Celloidin was used for maximum pres-
ervation of tissue structure. Histological sections 7-9 um thick
were prepared from the obtained blocks, which were stained
with hematoxylin-eosin.

The second part of the material was frozen with dry carbon
dioxide (t° = - 44°C), cryostatic sections 11 um thick were made
from the obtained blocks, on which the activity of succinate de-
hydrogenase (SDG, EC 1.3.5.1), lactate dehydrogenase (LDG,
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EC. 1.1.1.27), and glutamate dehydrogenase (GDG, EC 1.4.1.3)
[13]. Assessment of liver function was carried out according to
changes in biochemical parameters: the content of total protein,
urea, creatinine in the blood, the activity of alanine transami-
nase (ALT, EC 2.6.1.2) and aspartate transaminase (AST, EC
2.6.1.1), and the content of bilirubin and its fractions. Changes
in liver function were performed according to the following in-
dicators: daily urine output, glomerular filtration rate, % ring
reabsorption, the amount of urea and creatinine in the urine, the
amount of chloride ions and the pH of the daily urine.

The results were statistically processed using standard meth-
ods MS Excel and Statistica SPSS 10.0 application packages
for Windows. The results are presented as arithmetic mean and
mean error (M+m). The likelihood of difference between the in-
dicators was evaluated by the parametric Student’s t-test (with
normal distribution). The data at p<0.05 were considered as
plausible [14].

Results and discussion. The results of the studies showed
that on the 7th day of the experiment, microscopic liver of nor-
mal size, its surface is shiny, shiny, the front edge is pointed, the
color of the fabric is brown — yellow.

Microscopic examination determines the preservation of the
lobular organization of the parenchyma, although the isolation
of individual lobules is somewhat difficult, since part of the in-
terlobular septa is thinned or destroyed. In the vessels of the
triads and in the central vein, the phenomenon of plasmostasis
is determined. In the lobules, over most of their area, hepato-
cytes are not distributed in an orderly manner, only around the
central vein can their beam organization be observed. Most he-
patocytes are small, their lumpy cytoplasm is pale colored. The
nuclei are small, intensely colored, some of them are of point
size (karyopycnosis). In hepatocytes around the central vein, the
nuclei are medium in size but intensely stained. In the cytoplasm
of many hepatocytes - small vacuoles, in the cytoplasm of the
part - medium vacuoles. Between hepatocytes lymphoid cells
are scattered.

According to the results of histoenzymatic studies, the activity
of SDG in hepatocytes of the central zone is 3.0+£0.06 conven-
tional units of optical density (CUOD), In hepatocytes of the
peripheral zone 4.5+0.5 CUOD. Perhaps this reflects a slight
weakening of the reparative activity of the liver parenchyma.
LDG activity in hepatocytes of the central zone of the lobule is
7.0+0.35 CUOD, in peripheral hepatocytes of 5.0+0.09 CUOD.
The activity of GDG was also higher in the cells of the central
zone 6.5+0.07 CUOD, and in hepatocytes of the peripheral zone
5.0£1.0 CUOD, which means the activity of this enzyme was
individual. The results of assessing the state of liver function
according to the main indicators are summarized in Table 1. As
follows from the data obtained (Table 1), the activity of ALT and
AST with a load of CCls increases, which may indicate destruc-
tion of the hepatocyte membrane.

In addition, one should pay attention to a different degree of
increase in the activity of these enzymes, which can be consid-
ered as a manifestation of an imbalance in the transamination
process in hepatocytes, which means the violation of detoxifica-
tion processes.

As for the content of bilirubin, we observe its decrease, which
can be considered as a manifestation of compensatory reactions
of increased excretion of xenobiotics with bile. However, the
degree of change in the content of bilirubin fractions is not the
same (indirect bilirubin decreases to a lesser extent), which may
be associated with a weakening of the detoxification function of
the liver. Accordingly, with the accumulation of the toxic form
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of bilirubin, the blood urea and creatinine levels increase, which
indicates a mismatch of the body’s ability to remove toxic me-
tabolites to this need. Also, there is an increase in total serum
protein. Since the main binding and transporting agent of xeno-
biotics in the body is albumin, an increase in the total protein can
be considered as a manifestation of the reaction to the xenobiotic
load.

A study of the kidneys did not reveal changes in their appear-
ance. The size of the kidneys is normal (left - 20 mm, right —19
mm), the surface is smooth, the color is grayish brown.

Microscopic examination revealed the arrangement of re-
nal bodies in groups. In some of them, capillary glomeruli are
rounded, in a significant number of them - webbed structure. In
capillaries, endotheliocytes with flattened, oval, medium sized
nuclei. The cytoplasm of the endotheliocytes is swollen, and
vacuoles are found in some of the endotheliocytes. Most Bow-
man spaces are slit-like; bodies are also found in which small
homogeneous eosinophilic inclusions are defined in the bowman
space. The convoluted tubules, for the most part, have a free
clearance. All tubules are lined with a single-layer epithelium.
In part of the tubule, the epithelium swells and closes the lumen.
Separate tubules have desquamated epithelial cells with pyc-
notic poisons. The interstitial layers are broadened due to edema
or due to released lymphocytes. Direct tubules of the cerebral
substance of the usual form.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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According to histoenzymatic studies, the activity of SDG of
the tubular epithelium is 6.5+0.5 CUOD, in glomeruli 3.0+0.4
CUOD.

The activity of LDG in the tubular epithelium is 6.5+0.44
CUOD, the activity of this enzyme in glomerular endothelio-
cytes is 3.0£0.5 CUOD. As for the activity of GDG, according to
the data obtained in the tubule epithelium, it was 5.5+0.5 CUOD
and for endotheliocytes 3.0+0.5 CUOD. It can be assumed that
the increase in GDG activity is associated with the active use of
alternative substrates in the Krebs cycle. The results of the as-
sessment of the state of renal function by the main indicators are
summarized in Table 2.

As follows from the data obtained (Table 2), daily diuresis
in experimental rats is significantly decreased, this is due to a
decrease in glomerular filtration rate and a decrease in the per-
centage of tubular reabsorption, which means there are changes
characteristic of reduced renal function, which is described with
the development of hepatorenal syndrome.

At the same time, there is a decrease in the amount of cre-
atinine and urea excreted by the kidneys, but it is significant in
the change in the amount of creatinine excreted, and urea is at
the trend level, which means it can be assumed that a violation
of the excretory function of the kidneys affects the process of
excretion of large molecules more strongly.

Table 1. The dynamics of indicators of the state of liver function in rats with xenobiotic load CCls

Groups I groupe II groupe p
Indicators (control) (with CCls load)
ALT (mmol/l) 113.314+2.13 194.7+17.3 <0.05
AST (mmol/l) 289.64+12.12 316.82+15.7 <0.05
= Total 84.4+0.28 4.62+1.4 <0.02
o =
= g Direct 3.06+0.18 1.83+0.1 <0.002
52 Indirect 5.38+0.15 2.79+0.8 <0.05
Urea (mmol/l) 2.08+0.27 5.3+0.3 <0.02
Creatinine (mmol/I) 47.8+0.63 72.243.8 <0.02
General protein (mg/ml) 68.7+£2.74 79.25+8.3 <0.05
#*p — level of statistical significance of differences compared with the control group
Table 2. Changes in renal activity in rats with load CCls
Groups
I group II group N
Indicators (control) (with CCl. load) P
Daily Diuresis
(ml/ dm? body surface) 0.96+0.06 0.75+0.09 <0.01
Glomerular filtration (ml/dm? per minute) 0.16+0.009 0.13+0.002 >0.05
Tubular reabsorption (% of filtration) 99.58+0.009 99.19+0.003 <0.01
Excretion of creatinine (mmol) 0.017+0.001 0.015+0.001 <0.01
Urea excretion (mmol) 0.80+0.05 0.76+0.004 <0.5
Chloride excretion (mmol) 1.24+0.05 1.80+0.01 <0.01
Daily urine pH (pH) 8.75+0.54 8.37+£0.04 >0.5

* - p — level of statistical significance of differences compared with the control group
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There is also an increase in the excretion of chloride ions,
which may indicate a violation of the ion-exchange function of
the kidneys. At the same time, the pH in daily urine remains
almost unchanged, which means urine acidification is not ob-
served.

Conclusions. Thus, the results of our studies showed that the
xenobiotic load with carbon tetrachloride causes changes in the
structure and, accordingly, function in the liver and kidneys. In
these organs there are dystrophic, and in the liver, degenerative
changes, which are characterized by: vacuolization of hepato-
cytes, pycnosis of nuclei, plasmostasis, violation of the intra-
lobular organization of the parenchyma and smearing of the
lobular structure of the liver. Functional changes are manifested
in the weakening and imbalance of the processes of transamina-
tion, a change in the nomenclature of the synthesized proteins,
a change in the ratio of fractions of bilirubin. In the kidneys,
dystrophic changes affect both the tubules (convoluted) and the
renal corpuscles. The manifestation of functional disorders: a
decrease in daily urine output, weakening excreting renal func-
tion and regulation of ion exchange. In general, the revealed
changes correspond to those described in hepatorenal syndrome.
However, since in addition to the xenobiotic load on the liver,
other chronic or acute pathologies were not found in it, it is cor-
rect, from our point of view, to talk about the pseudo-hepatore-
nal syndrome when carbon tetrachloride is loaded.
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SUMMARY

CHANGES IN THE KIDNEY AND LIVER STRUCTURE
AND FUNCTIONS DURING THE EXPERIMENTAL,
NON-LETHAL LOAD OF CARBON TETRACHLORIDE
(CCLs)

'Tatarina O., 2Chulak O., 2Chulak Yu., *Nasibullin B.

'National Pirogov Memorial Medical University, Vinnitsa,
2International Humanities University, Odessa; *Ukrainian Re-
search Institute of Medical Rehabilitation and Balneology of the
Ministry of Health of Ukraine, Odessa

Objective - to evaluate changes in the structure and function
of the liver and kidneys under non-lethal carbon tetrachloride
intragastric administration.

Experimental studies were performed on 46 white Wistar
male rats. Within 7 days, the experimental group of animals un-
derwent intoxication with the introduction of 0.5 ml of CCla.
The state of liver function was evaluated by the activity of ALT
and AST, the amount of bilirubin in the blood, the content of se-
rum creatinine and urea, the amount of total serum protein. The
state of renal function was assessed by changes in daily diuresis,
glomerular filtration function, percentage of tubular reabsorp-
tion, serum creatinine and urea, indicators of chloride output and
urine pH. The results of a study in experimental animals with the
introduction of carbon tetrachloride showed that in the liver and
kidneys there is a development of dystrophic lesions: vacuoles
in the hepatocytes and endothelial cells of the glomeruli, dis-
orders of the structural and functional organization of the liver
parenchyma, swelling of Kupffer cells, swelling of the tubular
epithelium, eosinophilic inclusions in the liver and renal intersti-
tium. However, the activity of redox functions was maintained
and this suggests that the detected changes are not irreversible.
In the kidneys, tubular cortical degeneration was determined,
which is obviously associated with the renotropic effect of gen-
tamicin. At the same time, liver and kidney function changes.
In the liver, the activity of transamination enzymes decreases,
the level of urea and creatinine in the blood rises, and the level
of bilirubin in the blood changes. In the kidneys, the rate of
glomerular filtration and tubular reabsorption decreases, the
level of creatinine and urea in the urine decreases, that is,
urination and excretory function of the kidneys are impaired.
The reaction to intoxication with carbon tetrachloride is also
observed from other functional systems. In the peripheral
blood, the number of red blood cells decreases (the trans-
port function of red blood cells persists). The balance and
intensity of lipid peroxidation processes and the antioxidant

153



system are disturbed. Violation of the energy supply of the
transmembrane potential, a decrease in ESR, and the content
of total blood protein increases (the changes nomenclature of
plasma proteins). With a non-fatal load of carbon tetrachlo-
ride, dystrophic changes in the liver and destructive changes
in the kidneys were detected. The detoxification potential
of the liver and urinary function of the kidneys decreased.
Changes in nature were similar to those described in hepa-
torenal syndrome. However, taking into account that no no-
sology of liver damage was found, the activity of redox en-
zymes is preserved, the detected violations can be defined as
pseudohepatorenal syndrome.

Keywords: xenobiotics, liver, kidneys, metabolism, carbon
tetrachloride (CCl,), pseudogepatorenal syndrome

PE3IOME

N3MEHEHUE CTPYKTYPbI U ®YHKIIMU INIEYEHU
N INOYEK ITPU HECMEPTEJIBHBIX HAI'PY3KAX TE-
TPAXJIOPUCTBIM YINIEPOOOM (CCl) B 9KCIIEPH-
MEHTE

'"Tarapuna O.B., *Yyaak O.JL., *Yyaaxk 10.J1.,
*Hacu0yminn B.A.

'BuHHUYbKULl HAYUOHATILHBIN MEOUYUHCKULU YHUBEPCUMEN UM.
H.U. Ilupocosa; *MedxcOynapooHulii cyMaHumapHulil yHueepcu-
mem, Qoecca; *Vrkpaunckuti HUU meouyunckou peabunuma-
yuu u kypopmonozuu M3 Ykpaunwi, Odecca

Ienb uccnenoBanus - OLEHKA U3MEHEHHs CTPYKTYPBI ¥ (PyHK-
[[MY [ICYCHH U [IOYEK MPU HECMEPTENIbHOW Harpy3Ke TeTpaxJyo-
PHUCTBIM YITIEPOIIOM.

DKCHepUMEHTAIbHbBIC HCCICI0BAHHS MPOBEIACHBI Ha 46 Oe-
JIBIX KpbICax-camuax JuHud Bucrap. B teuenue 7 nueit onbit-
HOl IpyIe KMBOTHBIX MPOBOIMIM TETPAXJIOP YIJICBOAUCTYIO
MHTOKCHKaLKIO BBegeHueM 0,5 M1 TeTpaxyIopucTOro yriepoaa
(CCl,). Cocrosinue (hyHKIMHU TICYCHH OLCHUBAIM MO aKTHBHO-
ctu AJIT u ACT, xonuvectBy OHIHpYOHHA B KPOBH, COIACPIKA-
HHUIO KpeaTHMHHHA, MOYEBHHBI U 00IIero 0enka B ChIBOPOTKE
KPOBHU; COCTOSIHHE (QYHKIMH MOUYEK - 10 U3MEHEHHUSIM CYTOY-
HOTO quype3a, QYHKINHU KiIyO0oYKOBOW GHIbTpaLMH, TPOLCH-
Ty KaHaJbICBOW peabcopOunu, CONEePKaHUI0 KpeaTHHUHA U
MOYEBHHBI B CBIBOPOTKE KPOBH, [10KA3aTEJIsIM BBIBOJA XJIOPH-
noB ¥ pH Moun.

Pesynbrarsl Hcce0BaHus Ha MOIOMBITHBIX )KUBOTHBIX HPH
BBE/ICHUU TETPAXJIOPUCTOrO yIIepoa IMOKa3aly, YTO B IIEUYCHH
Y TI0YKAaX OTMEYAeTCsl Pa3BUTHE AUCTPOPUUECKUX MOPAIKSHHUM:
BAKyOJIM B TeMaTOLUTaX M YHJIOTEIHOLHUTAX KIyOOUKOB, HApy-
IICHHE CTPYKTYPHO-(QYHKIMOHAIBHOW OpraHu3ally IapeH-
XHUMBI TledeHn, HaOyxaHue kietok Kymdepa U KaHAIbLEBOTO
SMUTENNS, Y03UHO(WIbHBIC BKJIIOYCHUsS B TIEUCHH M HHTEp-
cTiuy nodek. OHAKO aKTUBHOCTh OKHUCIIHUTEIbHO-BOCCTAHO-
BUTENIbHBIX (DYHKIMH COXpaHsulach, YTO MO3BOJISET MHPEIIIO-
naratb 00paTMMOCTh OOHApyXKEHHBIX H3MeHeHHH. B moukax
oIpeeNnsulach ereHepanus Kopbl KaHalblLEeB, 4To, 10 BCell Be-
POSITHOCTH, BBI3BAHO PEHOTPOITHBIM ACHCTBHEM I'eHTAMHIMHA.
OnHOBpEeMEHHO M3MeHsieTcs (QYHKLUs [eYeHH U MoYeK. B me-
YEHH CHIDKACTCS aKTHBHOCTH (DePMEHTOB TPAaHCAMHHHUPOBAHUS,
HOBBIILIACTCS YPOBEHb MOUYEBHMHBI M KPEATHHUHA, U3MEHSETCS
ypPOBEeHb OMIIMpYOMHA B KPOBH. B 1MouKax CHMKAeTCsi CKOPOCTh
KITyOOUKOBO# (pUIIBTPALIMK U KaHAJIBLEBOW peadbcopOuun, a Tak-
K€ YPOBEHb KpeaTHHHHA ¥ MOYCBHHBI B MOYE, T.€. HAPYyLIAeTCs
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MO4€00pa30BaHNUE W BBIBOIHAS (byHKuI/m nouek. Peakius Ha
MHTOKCHKALIMIO TETPAXJIOPHUCTBIM YIJIEPOIOM HAOIIONAeTCs U
CO CTOPOHBI JIPYruX (pyHKIMOHANIBHBIX cucTeM. B mepudepu-
YECKOH KPOBHM CHH)KAETCSI YHMCIIO IPUTPOLUTOB, TPAHCIIOPTHAS
(GyHKUIUST 3pUTPOLIMTOB coxpansercs. Hapymiaercs GanaHc u
HUHTCHCUBHOCTBb ITPOLCCCOB IEPEKHUCHOIO OKHUCIICHHUSA JIMITUI0B
U aHTHOKCUIAHTHOH cuctembl. [Iporcxoaur HapyleHue 3Hep-
rooOecreyeHnsT TPAaHCMEMOPAHHOTO TOTEHIIMA a, CHIDKCHUE
COD, Bo3pacraeT cofepkanue oouero 6enka KpoBu (MEHseTCs
HOMEHKJIaTypa OEJIKOB TIJIa3Mbl).

[Ipu HecMepTenbHON Harpys3Ke TETPaxJIOPUCTHIM YIIICPOIOM
oOHapyXeHbl TUCTPOPUUECKHE H3MEHEHMSI B IICUSHH M Jie-
CTPYKTUBHBIC - B IIOYKaX. CHmkaeTcst jleTOKCI/lKaLII/IOHHHﬁ Io-
TCHIHAJ IICYCHU U MOYCBBLIBOJAILAA d)yH](L[I/Iﬂ nouek. M3mene-
HHS IO CBOEMY XapakTepy HpHOIMKEHBI K OIMCAHHBIM IIPH Te-
IaTopC€HAJIbHOM CHHIPOME. OJJ,Ha](O, YUYuTbIBasA, YTO HO30JIOI'UU
TMOpaXCHUs NNEYCHU HE BBIABJICHO, AaKTUBHOCTH OKUCJIUTEIIBHO-
BOCCTAHOBHUTEINIBHBIX (PEPMEHTOB COXpaHeHa, OOHapy)KEHHbIE
HapymeHUuss MOXXHO ONPEACIIUTh KaK nceleorenaTopeHaanin«'l
CUHJPOM.
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HAJIO)KEHUE BWJINOJUT'ECTUBHBIX AHACTOMO30B METOJOM BUY-2JIEKTPOCBAPUBAHUSA

Tynyasik A.W., bynuk U.H., 'Tlacbko A5, 'MBanuna B.B., 'Mumyk B.B., 'Tyuyask B.H.

' Usano-DPpankosckuli HAYUOHANbHBIL MEOUYUHCKULL YHUGEPCUMEN,
2Hayuonanvnwiti uncmumym xupypeuu u mpancnianmonozuu um. A.A. llamumosa HAMH Ykpaunwi, Kuee, Ykpauna

Ha ceropssuHuii 1eHb akTyanpHO# ocTaeTcs npobdiaema dop-
MHUPOBaHUsI OMITHOIUTeCTHBHBIX aHacToM030B (BJ{A) mpu Hapy-
LIEHUH MarkcTPaJbHOIO JKETYEOTTOKA. | ernaTHKOCIOHOCTOMHS
Ha Py memne sBnsieTcst cTanzapTHOW onepanueid, KoTopas mpo-
H3BOJINTCS KaK NPH 3a00JIeBaHUSX, TAK U OBPEKICHNSIX BHETIS-
YEHOYHBIX JKEITIHBIX IPOTOKOB. BayKHBIM MPEHMYIIIECTBOM JaH-
HOTO METO/a SIBJISIETCS BO3MOXKHOCTh CPOPMUPOBATH AaHACTOMO3
aJICKBaTHOM IIMPUHBI HE TOJIBKO MPU PACIIUPEHUH IKEITIHBIX
MIPOTOKOB Ha ()OHE XPOHHYECKOIl KEITIHOI TUTIIePTEH3UH, HO U
Ha HepaCIIMPEHHBIX IIPOTOKAX B CIydYasiX HHTPAOIEPAL[IOHHOTO
BBISIBJICHUS TTOBPEXKICHUS VI TPH HAJWYAY BHEIIHETO JKeTd-
Horo ceumia [1-3].

OpHaKo paHHHE IOCIEONEPALOHHbIE OCIOKHEHUS, TaKue
KaK HECOCTOSTEIBHOCTD IIIBOB M JKeTUeHcTeueHue, popmMupona-
HHUE a0CIECCOB, XOJIAHTUT BO3ZHHUKAIOT Y OKOJO 20% OONBHBIX,
OTJaJICHHbIE, IPEUMYIIECTBEHHO B Buje cTpuktyp —y 10-30%
[4-7]. Takxke npakTHYECKH HEPELIIEHHBIM 0CTaeTCsl BOpoc (hop-
mupoBanust 5/IA B ycnoBusix BoCaJICHUS! TKAHEH M OCOOSHHO
JKETYHOTO MepUTOHHTA. M3-3a BBICOKOTO pHCKa BO3HUKHOBEHHS
HECOCTOSITEIEHOCTH IIBOB MPU HAJIWYUH OCTPOI BOCIIAIUTEIb-
HOM peakiuy B TKaHAX OPraHOB OPIOLIHOM MONOCTH, CYLIECTBY-
IOLIHME METOJIbl HE Jal0T BO3MOXKHOCTH IIPOBECTH OJHO3TAIIHOE
PEKOHCTPYKTUBHO-BOCCTAaHOBHUTEIBHOE OINEPAaTHBHOE BMeIla-
TEJILCTBO, a TPEOYIOT NPEABAPUTEIILHOTO TPOBEACHHMS JUTUTEIb-
HOH NMPOTUBOBOCHANIUTENBHON Tepanuu [1,8,9].

Takum oOpazom, mpobiema HapyIISHHS MarucTpaibHOIO
JKEITYEOTTOKa TpeOyeT NajbHEeHIIero M3yueHus U pa3paboTKH

© GMN

HOBBIX METOJIOB XHPYPTUUECKOTO JICYEHHs C MCIOJIB30BAaHUEM
COBPEMEHHBIX TEXHOJIOTHH, MO3BOJSAIOMNX (OPMHUPOBATH Ha-
nexnble BJIA kak B yCIIOBHSIX HEU3MEHEHHBIX TKaHEH, Tak U B
yCIOBHAX UX BocnaseHus [10-12].

Lens uccnenoBanusi — pa3paborath HOBBI CIIOCOO HaJOXe-
HHsl OWMJIMOUTeCTHBHBIX aHACTOMO30B, KOTOPBIH ObI MO3BOJNII
(hopMHpOBaTh aHACTOMO3BI, KaK Ha HEM3MEHEHHBIX JKEIYHBIX
MPOTOKAX, TAK ¥ B YCIOBUSX UX BOCIIAJICHHUSI.

Marepuaj U MeToabl. DKCIEPUMEHTAIBHOE HCCIIEIOBAaHUE
npoBoamiock Ha 50 kponukax nopoxsl «lllnunmnay. B xoxe
JKCIIEPHUMEHTAIBHOTO HCCIIEA0BaHHsl OBUIM COOJIONEHBI HOP-
mbl, npenycmorpennsle «EU Directive 2010/63/EU for animal
experiments» u npukaszom Ne249 MuHucTepcTBa 00pa3oBaHHs
n Hayku Ykpausbel «O0 yTBepxkaeHun [lopsiika mpoBeaeHHs
HAYYHBIMH YUPEKJICHUSIMU HCCIIEIOBAHMM, SKCIIEPUMEHTOB Ha
JKUBOTHBIX.

Bce »HMBOTHBIE TOMEIATINCH HA KApaHTHH, a 3aT€M COfiepiKa-
JIMCh B OTAGNBHBIX KIETKaxX. XHUPypruyeckrue BMEIIaTelIbCTBA
MPOBOAMIINCH B HAJJIEKALIUM 00pa3oM 000pyI0BaHHOM ornepa-
[IMOHHOH. Bce Xxupypruueckue BMeIIaTenbCcTBa HMPOBOAMIIUCH
nox oOIell BHYTpEHHEIEPUTOHEAIbHOW aHecTe3Mei, MmyTeM
BBEJICHUSI B OPIOLIHYIO ITOJIOCTh pacTBopa THomneHTana Na 5% -
3,0 M B coueTaHuu ¢ pactBopom nporodorna 0,1% - 6,0 ma. B
XO0JIe OIepalvy NPy HEOOXOANMOCTHU KHMBOTHBIM BBOJWIIN €IIle
1,5 - 3,0 M Tuonentana Na u 3,0 - 6,0 M nponagosna. B mocre-
OTePAlMOHHBIN MEPUOJ KPOIUKH MONydaan 00e300IHBaIoIIHe
keToponak 3% - 0,5 mut B/M 2 pa3a B JIcHb B TeueHHE 3 JHEH U
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anTuobuotuk ueprpuakcon 0,1 B/M 2 pasa B JieHb B TeueHue 3-5
nHei. BriBeneHne )HUBOTHBIX M3 DKCIIEPUMEHTa ObUIO OCYILEeCT-
BJICHO ITyTEM BBEJICHMSI PacTBOpa THoNeHTana Na B OpIOIIHYIO
HOJIOCTH B M30BITOYHOM JJO3UPOBKE.

JKuBoTHbIe OBUIM pa3jeleHbl Ha OCHOBHYIO rpymmy (n=35)
U rpynny cpaBHeHus (n=15). YuuteiBas, uro nuamerp oOueit
JKEITYHON TIPOTOKHU B3POCIIOr0 KPOJIMKA COCTABIISACT 1-2 MM, 4TO
HE JIaeT TeXHUYECKOH BOBMOXKHOCTH C(hOPMHUPOBATH I'eHAaTHKOE-
ronoanactomo3 (I'EA), mostomy kak ananor [EA naknazibiBa-
JIM XOJEIUCTOIHTEepoaHacToMo3 (XDA). UToObl MakcHMalbHO
HpHOIM3UTD YCIIOBUSI DKCIEPUMEHTa K KIMHHYecKuM XDA
dopmupoBanu Ha merie ToHkoW kuiikk (TK) BBIKIFOYCHHON
1o Py, ¢ mocnenyronmmM BOCCTaHOBICHUEM NaccaXka KUILICYHO-
IO COIEP)KUMOTrO IyTE€M HAJIOKEHUS 3HTEPOIHTEPOAHACTOMO3a
(DDA) no Tuny koHer B 60K.

B ocHoBHO# rpymnme GopMUpOBaI OTHOPSIHBIE YBEPTUPY-
fope XDA u D9A meronoM BeicokouactotHoW (BY) anexrpo-
cBapku anmnaparoM «Ilaronmen EKB3-300» B pexxume «Pyunas
cBapkay. CHavasa Ha IPOTUBOIOIOXKHBIC KOHLBI CO31aBA€MOI0
COYCTBsI, HaKJIaapIBanu aBa [1-o0pasHble mBa-gepxaiku. [aH-
HBIC IIBBI CBOJIMIIM COCIUHSIEMbIC OPraHbl U 00SCIICUMBAIIN BbI-
BOpa4YMBaHMA KpaeB jxernyHoro my3sipst (JKII) u ToHkoit kumku
(TK). danee mpoBoAnIN HAJIOKEHUS TOUCYHBIX CBAPOUHBIX CO-
eAMHEeHUH (LIBOB) IO BCEMY IEPUMETPY aHACTOMO3a. 3a CueT
TOT0, YTO CBAPOUYHBIC HIBBI OBUTH 3BEPTHUPIOIINMEI YAAI0Ch [0~
CTHYb MAKCHMAJIBHO HJ/ICAJIBHOI'O COIOCTABJICHUS CIM3MUCTAs K
CJIM3UCTOM, BTOPOM Psi/i IBOB HE HAKJIA/IbIBAJIN. AHAJIOTHYHBIM
croco6oM GopMUPOBAITN MEKKHIIIEUHBIH aHACTOMO3.

B rpymme cpaBHeHHs1 aHACTOMO3bI (HOPMHUPOBAIIH TPAAULIMOH-
HBIM IIOBHBIM METOJOM. XDA 1 DDA HaK/IabIBaIN OIHOPSII-
HBIM HETPEPHIBHBIM IIBOM, HCIOJIB30BAJIM LIOBHBIM MaTepua
ITJIC 5/0 na arpaBmarnueckoii uniie. Kpast TunuaHo BBOpaunBa-
JIM BHYTPb, BTOPOM Psi/T IIBOB HE HAKJIA [bIBAJIH.

Kaxxmast 3 rpynn COOTBETCTBEHHO OBbLIM pa3jielieHbl Ha 2
HOJTPYIIBL: @) 30POBBIC )KUBOTHBIE — aHACTOMO3bI (POPMHPO-
BaJI HAa HEM3MEHEHHBIX TKaHSX; 0) KUBOTHBIC C EPUTOHUTOM
— aHACTOMO3bI HAKJIAJIbIBAIN HAa BOCHAJICHHBIX TKAHAX Ha (oHe
CMOJICIIMPOBAHHOIO JKEITYHOTO IEPUTOHUTA.

MopenupoBaHue pa3auTOro XeIT4YHOIo IEPUTOHUTA IPOBOAU-
JIM IyTeM BBEJICHHSI B OPIOLIHYIO MOJIOCTH B3BECH Jraboparop-
Hoii Kysbrypsl E. coli B kommuecte 1,0x10° KOE/mia Ha 1 kr
Macchl Tesla, KOTOPYIo 100aBIsUIN K CTCPUIIBHON MEIUIIMHCKOM
JKEITYM U3 pacueTa 2 Ml Jkesuu Ha | Kr maccel Tena. Benenue
CYCIICH3MU IPOBOAMIIM ILINPHUIEM MyTeM IyHKLUHH 10 Oeroi
JIMHUM B JUCTAJIBHOM yacTH OpromHoil nmonoctu. Yepes 24 u y
JKMBOTHBIX Pa3BUBAJICS PA3IUTON CEPO3HO-PUOPUHO3HBIN WITH
HOWHO-(DUOPHUHO3HBIN NEpUTOHUT (puc. 1).

Puc. 1. Paznumoti cepo3Ho-(hubpuno3Hblil nepumonum nemiu
MOHKO20 U MONCMO20 KUWEYHUKA 2UNEPeMUPOBAHbl, pazdymole,
¢ HacnoeHusMU Guodpuna
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Jlns ompeneneHust 0e30MaCHOCTH W HAJEKHOCTH AHACTO-
MO30B, C(HOPMHPOBAHHBIX MeTOAOM BY-anekTpocBapku, mpo-
BOOUWJIM ONPEACIICHUE HX IMPOXOAUMOCTHU, TICPMETUYHOCTH U
IIPOYHOCTH, TAKKE MPOBOIUIOCH MAKPO- U MUKPOCKOIIHMYECKOE
OLICHMBAHHUE Y4aCTKa CBAPOYHOIO IIIBA B pa3HbIC CPOKH IOCIIe-
ornepanuoHHoro nepuoza. IlomydyeHHble B OCHOBHOM rpyrmme
pe3yabTaThl CPAaBHUBAIM IIPU HAJIOXKEHHM aHACTOMO30B Ha He-
HN3MCHCHHBIX U BOCITAJICHHBIX TKAHAX, a TAKXKEC C rpynnoﬁ CpaB-
HCHMU.

[epmeTHyHOCT, M TPOYHOCTH AHACTOMO30B OIPEACIIUIN
METOJaMU TMIpPO- U IHEBMOIpECHH. METoaoM THAPOIpPEecUu
UHTPAOIEPALIMOHHO OIPEIENISUIM POYHOCTh U MPOXOAUMOCTh
HOJIyYEeHHBIX COeIMHEeHNIT cpa3y nocine ux Gpopmuposanus. J{is
9TOTO NpH o1ieHKe XDA nepeKuMaliid TOHKYIO KUILIKY AUCTallb-
Hee MeCTa aHaCTOMO3a U C ITOMOLIBIO LINPHLIA BBOAWIN B HEe
CTEPUIIBHBIN (PU3HOJIOTUUECKUI PACTBOP /IO MOJHOTO 3aIlOJHEe-
HUSI IPOCBETA KUIIKK M YKEITYHOTO ITy3bIPst )KUAKOCTHIO (pHUC. 2).
[locne 4yero oneHuBaIM HaJUYUE WM OTCYTCTBHE IMOITEKAHUS
C y4acTKa cBapo4yHOro miBa. Takxke MPOBOIMIN JONOJHUTEIIb-
HYIO OLICHKY T'€pPMETUYHOCTH CJIerka HaKMMas Ha 3all0JIHEHHYO
KUAKOCTBIO KHIIKY. AHaJIOruyHO OLICHUBAJIN T'CPMETUYHOCTH
DDA (puc. 3).

Puc. 2. Unmpaonepayuonnoe onpedenenue cepmemuiHocmu
U NPOXOOUMOCMU C8APOUHO2O XONEYUCMOIHMEPOAHACTIOMO3A
Memoodom 2uoponpecuu

Puc. 3. Unmpaonepayuonnoe onpedenenue cepmemuiHocmu
U NPOXOOUMOCU CBAPOYHOSO IHMEPOIHMEPOAHACINOMO3A Me-
mooom auoponpecuu

MeTooM MHEBMOIIEPCHH OTPEACIISUIA TPOUYHOCTH aHACTOMO-
30B. [THEBMOMIPECHIO MPOBOAMIH in Vitro, )KHBOTHOE BBIBOIMIIN
U3 DKCHEePUMEHTa M MPOBOIWIN 3abop Mmartepuana. B mepece-
YeHHBbIN KOHel Py newin BBoAMIM Tpoakap TUaMETpOM 5 MM, K
KOTOPOMY TOACOCANHSIM MAHOMETP U LIIPHI 00beMoM 50 MiL.
Tpoaxap, BBEIeHHBIi B IIETIIIO0 KUIIKH, TePMETHIHO (UKCHpoBa-
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JIY JIUraTypaMu, Ipernapar NoMeIlaiy B COCy C BOJOH U MOCTe-
MIEHHO HarHEeTaJIM BO3YyX /10 MOMEHTA [IOTEPH F'epPMETHYHOCTH.
B MOMeHT BbIzieNIeHNS ITy3bIPHKOB BO3/1yXa B 00JIACTH IIBA aHa-
cToMO3a (HMKCHPOBAIM IOKAa3aTelb JaBlICHHs Ha MaHOMETpe.
AHAJIOTMYHBIM CIIOCOOOM HPOBOIWIM MaHOMeTpuio DDA — B
OJIHY M3 IeTeNIb BBOAWIIM TpOaKap, a JABe APyrue MepeKpbIBaIn
3KMMaMH WM NepeBs3bIBaIM. JJaHHBIA METOM TO3BOJISIT Olle-
HHUTh HE TOJBKO MPOYHOCTh AHACTOMO3a, HO U ONpPEACIUTH U
OLICHUTD €r0 MPOXOAUMOCTb.

Jlnst ycTaHOBIICHUS] M3MEHEHHH, KOTOPBIE IIPOUCXOMST B TKa-
HSIX IPH CBapKe, MPOBOJMINM T'MCTOJIOTMYECKOE HCCIICIOBaHHE
ydacTKa CBapOYHOTO 1IIBa M OKpYysKarolux TkaHei. [Tocie BbIBO-
J1a JKMBOTHBIX M3 SKCIIEPUMEHTA JJIsl THCTOJIOTMYECKOTO HCClie-
JIOBAaHUsI BHICEKAIM YYAaCTKHA OPTaHOB B MECTE MX COCIUHCHMSI.
[Momy4eHHslii MaTepuan B Te4eHHE 2-X CYyTOK (HKCHPOBAIH B
10% pactBope popmannna. C KaxI0ro aHactomosa opaiu 5-6
(parMeHToB, KOTOpBIE YIUIOTHSUIM B napaduue. [enann cpessl
TOJILIMHON 5 MKM, OKpaIlIMBajll UX I'€MaTOKCHJIMHOM M D03HU-
HOM, MUKPo(dYKCHHOM 110 BaH ['u30mny, a3yp-11-203nHOM.

Pesyabrarel 1 ux o0cysxaenne. OLEHKY pe3ylbTaToB MPOBO-
A B pa3iM4Hble CPOKHU II0CJIE ONEpali — HEIOCPEICTBEHHO
BO BpeMs oriepauuu, Ha 2-i, 7-i, 21-i auu, 3, 6 mecsiues u 1 roz.

OmnpezeneHne repMEeTHYHOCTH U IPOXOAUMOCTH CBapOYHBIX
AQHACTOMO30B IPOBOAMWJIM METOIOM T'MIPONPECUU HEMOCpPea-
CTBEHHO BO BpeMsl orepanuu. [Ipy npoBeIeHUH THAPONPECUH
BO BCEX CIIydasX OTMEYajach XOpoIasi IPOXOAMMOCTb U repMe-
TUYHOCTb aHACTOMO30B.

OmnpezeneHne NPOYHOCTH U MIPOXOANMOCTH CBAPOUYHBIX aHa-
CTOMO30B METOJOM ITHEBMOIPECUM IPOBOAMIN Cpa3zy Iocie
onepauuu, Ha 2-i, 7-i, 21-i quu, 3 u 6 mecsue. Henocpen-
cTBEHHO nocie GopmupoBanust XDA BbIICPKUBAIH JIABICHUC
ot 40 no 100 MM pt cT. Ha HayanbHBIX dTanax UCCIeI0BaHUS
nokasaresb kosnebaycs B paiione 40-60 MM pT CT, a TIOCIe MOA-
Oopa ONTHMAJBHOTO PEXUMa CBAPKH M OTPAOOTKH TEXHUKH
(bopMHpOBaHHs aHACTOMO30B J[aBJICHHE Pa3pbiBa yBEINYNIOCH
10 80-100 mm pt cT. Ha BTopoii 1eHb moka3areiar MaHOMETPHH
Jepanuck B Tex xe npenenax 80-100 MM pT cT, Ha cenbMOM
neHb pociu 10 140-150 MM pr cT, a uepes 21 neHs nociie onepa-
[IUU [IPOYHOCTH AHACTOMO30B ObLIA MPAKTUYECKH PaBHA MPOU-
HOCTH MHTAKTHOM KUIIKY U cocTaBmiia 240-250 mm prt ct. Uepes
3 1 6 Mecs1eB IPOYHOCTh Y4acTKa CBAPOUHOTO I11BA IIPEBBIIIAIa
NPOYHOCTh MHTAKTHOM CTEHKH keuHoro mys3bips u TK.

[Mpu paznuToM UHOUIUPOBAHHOM JKEITYHOM IIEPUTOHHUTE W
(OpMHPOBaHMH aHACTOMO30B HA BOCHAJICHHBIX TKAHSIX, KaKOii-
100 CYIIECTBEHHON pa3HHIBI B II0KA3aTeNIsIX MaHOMETPUH
0o0OHapy»KeHO He ObUIO — HadayibHas MPOYHOCTH CBAPHOTO CO-
SIMHEHUS TaKkXKe KoJjiebajaach B BBILICYKA3aHHBIX Mpeeax oT
40 o 100 mm pr ct. Takxke He ObLIO OOHAPYIKEHO PA3HULIBI 1O~
Kazaresel B ocieonepanuoHHoM nepuoze. Ilocne ycrpanenus
SIBJICHUI BOCIIAJICHHUSI TPOLIECCHI pereHepaly B 001acTu cBa-
POYHOTO IIBa IPOTEKAIN OAMHAKOBO U IIOKA3aTEeNIN €ro MPOYHO-
CTH B pa3HbIe CPOKH [10CIIC ONEPALUH IPAKTUYECKH COBIIAIANH.

370 K€ MOXKHO KOHCTATHPOBATh M OTHOCUTEIILHO MEKKHUIIICY-
HBIX aHAacTOMO30B. HecmoTps Ha To, uTO mpu (HOPMHUPOBAHUM
DDA CcBapUBaIUCh CTCHKU TOJBKO KUIIEUHUKA, KOTOPBIC SBIIS-
IOTCSI HECKOJIBKO TOJIILE M KPEIye YeM CTEHKH JKSTYHOTO ITy3bl-
Psi, HO IPOYHOCTH CAMOT0 CBAPOYHOIO COSIMHEHMS ObLIa MpaK-
TUYECKU OJMHAKOBOH B 000OUX BU/I0B aHACTOMO30B.

OTHOCHUTENIBHO ILOBHBIX aHACTOMO30B, TO OTMEUAJICS pe3-
KHH KOHTPAacT B 3aBHCHUMOCTH OT YCJOBHUI, B KOTOPBIX OHH
Obu copmupoBanbl. Tak MPU HAJIOKCHUH AaHACTOMO30B Ha
HEBOCIAJICHHBIX TKaHSAX MX HavalbHasl MPOYHOCTH COCTABIISLIA
80-100 MM pt cr. [Ipu 3TOM aBIeHUH BO3AYX HAuMHAJ BBIXO-
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JUTH 4€PE3 OTBEPCTUA OT BKOJIA MIJIBI. le/l HAJIO)KCHHUU IIBOB
B YCJIOBHSIX EPUTOHMTA ITOKA3aTEIN MAaHOMETPHH PE3KO Iaja-
JIM — B YCIIOBUSIX Pa3INTOr0 HHOUIMPOBAHHOIO NEPUTOHUTA U
BBIPAXXCHHOI'O BOCIIAJICHU S TKaHEH HUTHU JIETKO IpOopE3BIBAIIUCH
U aHAaCTOMO3 TEPA ITCPMETUYHOCTD ITPU MUHHUMAJIbHBIX ITOKa-
3arensax pasieHus B 10-15 mm pr ct. Ilpm mMectHOM mepuro-
HUTEC U YMEPCHHOM WJIM HE3HAYUTCIIbHOM BOCIIAJICHUU TKaHEH
9TH MOKa3aTeny yBeauuusanuch 10 30-50 MM pT cT, uero ObL10
JOCTAaTOYHO [UISl COXPAHECHUsI T€PMETHYHOCTH aHACTOMO30B B
IIOCJICONEPALIMOHHOM HepHoae. AHAJOIMYHO CO CBapOYHBIMU
aHacTOMO3aMH, HpH (HOPMHUPOBAHHU LIOBHBIX HE OBUIO OOHa-
PY’KEHO KaKOW-JTMOO CyIIECTBEHHOH pa3HUILBI B MOKa3aTelsx
npouHocTu Mexkay XOA u DDA.

MakpOoCKONNYECKYIO OLICHKY BHEIIHEro M BHYTPEHHEro BHJA
AQHACTOMO30B ITPOBOAMIIN Cpa3y HOCIIE onepaLuu, Ha 2-1, 7-i, 21-i
JHH, yepes 3, 6 MecsueB U 1 roj, onpeaensiiach X NpoxoauMOCTh
¥ TIPELIM3UOHHOCTD COIIOCTABIICHHUS CIIM3HUCTBIX 00O0JIOUEK.

HemnocpencTBeHHO MOCIE CBapKH COSIUHEHHS HMMEIO BHI
HUPKYJIIPHOI'O OXBATbIBAIOILIEIO aHAaCTOMO3 BaJlMKa LHHpHHOﬁ
1-2 MM 1 BBICOTOH 0K0JIO 4 MM (OT Kpasi CTCHKM OPTaHOB K CBO-
601HOMY Kparo cBapo4yHOTro miBa). CBapOYHbIil II0B ObLIT CEPOTo
1BeTa, 0e3 BUUMBIX Y4acTKOB HeKkpo3a (puc. 2, 3). Co cTOpoHbI
IPOCBETa aHACTOMO3a LIOB MMEJ BUJI TOHKOH IOJIOCHI CBETIIO-
ceporo IBera IMUPUHON 1,5-2 MM, TepMHUYECKUX MOpaKeHUi
CJIM3UCTOI 00O0JOYKM BHE IIBa BH3yaJbHO HE HAOIIONANOCh.
OTMevasy MONHYI0 IPOXOJUMOCTh BCEX aHACTOMO30B, X BHY-
TPEHHHUI TMaMeTp MPaKTUIECKH COOTBETCTBOBAJ JUIMHE pa3pe-
30B CTCHOK CBapUBAEMbIX OPTaHOB.

Ha Bropbie cyTku mocie (GpopMHUPOBaHUSI CBAPOYHBIN IIOB
COXpaHsJI MEepBOHAYAIbHYIO (OPMY BajluKa, BH3yalbHO TKa-
HM OBUIM TMOJHOCTBIO JKM3HECIIOCOOHBIMH, PAcIpOCTpaHEHHE
Y4aCTKOB TEPMUYECKOTO BIIMAHUS 3a IIPEACIIbI CBAPOYHOI'O LIBaA
He OBLJI0, Cy’)KeHHE MIPOCBETa aHACTOMO3a TaKKe He HAOIIonaIn

(puc. 4).

Puc. 4. Csapounviti XOA, emopvie cymku nocie onepayuu,
8UO CO CMOPOHBL NPOCEEMA MOHKO20 KUUEYHUKA

Cryctst 7 nueit mociae GOpMHUPOBaHUS aHACTOMO3a BHELIHUH
BH/I I1IBa M3MEHSUICS — OH BCE ellle COXpaHs1 (GOopMy BaJMKa, HO
€ro BBICOTAa HECKOJIBKO yMeHblIanach (10 2-3 MM), a IIUpUHA
yBeIuuuBagach (10 3 MM), TKaHM CBApOYHOIO IIBA, KOTOPBIC
UCIIBITBIBAJIA TEPMUUYECKOIO BO3ACHCTBHS MEHSIM CBOM IIBET C
Ceporo J10 po30BaTo-0eoro, XOTs BCe elle OTIIMYAINCH OT OKPY-
XKAIOLIMX MHTAKTHBIX TKaHel. Co CTOPOHBI IPOCBETA aHACTOMO-
3a JIMHUS 111BA YETKO ONPEIelIsiiach, HO aHAJIOTHYHO MEHSIICS ee
IIBET U3 CBETIO-CEPOro 10 Oosee po30BOro. Y4acTKOB HEKpO3a
¥ IIPU3HAKOB CTEHO3UPOBAHUS HE OTMEYaJIN.

Cnycrs 21 neHp nocie onepanuu MecTO LIBa CHapyXH BU-
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3yaJlbHO HE ONpPEeessioch, BaJHMK, KOTOPBIA 0Opa3oBaiicsi B
MPOIECCe CBAPKHU, MOTHOCTHIO MCYE3aJl U CIUIOMIHON CepO3HBIN
cioil B DDA nepexoan U3 NpUBOIAILEH ETIM Ha OTBOAHYIO, a
B XDA 3a cyeT BBIITYKJIOCTH CTEHOK >KEIYHOTO Iy3bIps B MECTe
COeIMHEHHMs ake 00pa3oBbIBaach He3HAUUTENIbHAsT Oopo3a.
L[BeT cBapo4YHOro IIBa COOTBETCTBOBAJ IBETY OKPYKAIOLIMX
TKaHEeil U TOJIBKO NPH THIATEIFHOM PACCMOTPEHHHU BOJINM3U MOXK-
HO 6]>IJ'IO yBH}leTb cBa 3aMeTHy}O JIMHUKO B MECTC COCAMHCHUS.
W3uyTpH aHactomM03a B MECTE COCJMHEHUSI OTMEUAJCsS TOHKHUMA
py6e1 B Bujie BajMKa po30BOro 1Bera, mupuHoi 1-2 mm. IIpo-
CBET aHACTOMO3a ObLI OOBIYHOM OKPYIVIOH (OPMBI, HUKAKHX SIB-
JICHUH CTEHO3UPOBAHHS HE ONPEICIISIIH.

B cpok 3 mecsiia Mecto COeMHEHUsI N3BHE OBLIO MOKPHITO
BOCCTAHOBJICHHOI Cepo3HO#l 000J0uKoii, pyber Obul exBa 3a-
METeH, JMHUS CBapoyHOro msa B XDA ompenesnsuiach 3a CueT
pa3HHLBI B LBETE TKaHU *kenuHoro my3slps u TK, a B DDA He
ompezessuiack BooOmie. M3HyTpH IHMHUS COeJUHEHHUs! ObLia
HOJIHOCTBIO IIOKPBITA BOCCTaHOBJICHHOM CIM3MCTOH 0005104-
KO U BU3yaJIbHO IIOYTH HE ONpeessiach. AHACTOMO3bI ObLIH
HOJTHOCTBIO IIPOXOIMMbIE, 03 KaKUX-JIN0O MPU3HAKOB CY)KCHHUSL.

Coyerst 6 MecsleB IOCJIE ONEepallid MECTO COECIUHEHUS
JKETYHOTO Iy3bIPsl ¥ TOHKOW KMIIKHA MOXHO OBUIO ONPEAEIUTD
TOJIBKO 32 CYET Pa3IM4YMi B LIBETE U CTPYKType TKaAHEH 3THX Op-
raHoB, a MECTO CBapku B DDA HU CHapyXu, HU U3HYTPU BU3Y-
aJIbHO HE ONPEeNsIOCh, TAKXKE He ObUIO HHUKAKUX MPHU3HAKOB
cteHosa (puc. 5).

Puc. 5. Ceapounviii EEA, 6 mecsyes nocie onepayuu, 6uo
cHapyicu

Coyctst 1 rox mociie omepanuy KapTHHa ObLIa aHalIOTHY-
Hasl, KaK U rnocie 6 mecsues. JKeauHbli y3bIph ObUT OOBIYHOM
(hopMmbI U 11BETa, CrIacyHbIi mporece B odnact XDA ObUT MH-
HHUMAJIBHO Bblpa)KeHHbIﬁ W IPOSBJIAJICSA TOJIBKO B MECTE COCU-
HeHus xenyHoro my3sipst U TK. M3nytpu cnusucras obonouka
JKEITYHOTO ITy3bIPsl BH3yaJlbHO ObLIa HOPMAaJbHON CTPYKTYpBI
0e3 sIBJICHUI BOCHAJICHWSI W THIepIuia3uu. JKemdHslil my3bIpb
coziepyka 0ObIYHYIO XKeldb 0e3 ocaaKa U KOHKPEMEHTOB. bbuio
IPOBEJICHO 3a00p JKEIUH Ha CTEPHIBHOCTH, POCTa MUKPOOpra-
HHM3MOB HE BbIIBICHO. XDA okpyrioit ¢popmsr d 4-5 MM, cBo-
0OTHO MIPOXOHOIA.

DDA cnycrs 1 rox nocne GpopMUPOBaHHUS: LBET, CTPYKTypa
U AMaMeTp NPUBOAHON, OTBOAHOM U Py meTenb He OTIMYaINCh
MeX]ly COOOH M COOTBETCTBOBAIM HOPMAJIbHBIM XapaKTEPUCTH-
kam TK. Cnaeunslii nporecc B obmactu DDA OTCyTCTBOBAI.
MecTo CBapOYHOTrO 1B BU3yaJIbHO HE ONPEAEISIIOCh, CepO3Hast
000I104Ka ¥ BUMMBIC MEIIKHE COCY/IbI INIABHO MEPEXOANIIHU Ue-
pe3 30Hy coenuHenust. M3HyTpH MeCTO COSIMHEHUsI BU3YalIbHO
TAKKE HE OIPEIeIISUIOCH, CIIM3HUCTAasi 000I0YKa PAaBHOMEPHO MO-
KpbIBaJIa yYaCTOK CBapOYHOro MiBa. [HnepTpodun CTeHOK MpH-
BOJISILLICH METIIH, KOTOpasi Obl CBUIETEILCTBOBAJIA O CTEHO3HMPO-
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BaHUH, OOHAPYXKEHO He ObUT0. DDA ObLI IPOXOTHOM, THAMETP
aHaCTOMO3a COCTaBIIsLI 6-7 MM 1 cooTBeTCTBOBaI AuameTpy TK.

[Ipu MaKpOCKOMMYECKON OILIEHKE aHACTOMO30B, c(HhopMHpPO-
BAaHHBIX B YCJIOBUAX HEBOCIIAJICHHBIX TKaHEH aHaCTOMO30B,
c(OpMHPOBAaHHBIX Ha (hOHE TEPUTOHUTA 3HAYUTEIBHBIX pa3-
JUYUA B CTPYKTYpE CBapOYHOIO ILIBA M CPOKAX 3aXKUBJICHUS
obHapyxeHo He Obuto. Ha ¢Qone BbIpakeHHOro BOCHAJICHHS
MOYXHO OTMETHTh HauajbHBIH OTEK TKAHEW CBapHUBAaEMBIX Op-
raHOB, KOTOPBINA IMOCTC JHUKBHIAIIMUA MEPUTOHUTA W Ha (OHE
AQHTHOMOTUKOTEPAITMH YMEHBIIAJICS y)Ke Ha BTOPBIE MOCIIEOIe-
paLMOHHBIE CYTKH. A HauMHasi ¢ 7 CyTOK OTEK TKaHel u apyrue
BOCTIJIUTEIIbHBIC SIBIICHUS CO CTOPOHBI OPraHOB OPIOLIHOM IO-
JIOCTH BU3YaJIbHO HE OIPEIEISUTUCH U MIPOLIECChI pereHepaLiiy B
y4JacTKax CBApOYHOTO IIBa POXOJIMIIM OUHAKOBO B 00EHX IO/
rpymnmax rnoAonbITHBIX JKUBOTHBIX.

[TpoBoanIOCH MaKPOCKONINYECKOE OLICHUBAHHS aHACTOMO30B
U 1pyu HOPMHUPOBAHUM UX TPAJUIHOHHBIM LIOBHBIM METOIIOM.
B nepsbie 3 cyTOK MOXXHO OTMETHTh HE3HAYUTEIIbHBII OTEK U
TUNEPEMUIO B OGJ’[aCTI/I IBa, KOTOPBIE HECKOJIBKO YBEIUYMUBA-
JMCh HAa 7 CyTKH. YUMThIBasl MEPBUYHOE BBOpAYMBAHUE KPAECB,
B CyMME ATO IPHBOAMIO K YMEPEHHOMY CYKCHHIO MPOCBETa
aHacTomo3a npumepHo Ha 1/4 ero nuamerpa. Coycrs 21 nens
HOCJIe ONepald MECTO COEIUHEHMS W3BHE OIPE/Ie/UIOCh B
BHUC TOHKOM JIMHUH GGHOBaTOFO IBE€TAa, a UBHYTPU B BU/IC BAJIU-
Ka IUPUHOH 2-3 MM. XOTS LIOBHBIN MaTeprall ONpeesIsiyics, HO
PEaKTHBHBII OTEK MPAKTUYECKH MCYe3all U Cy)KCeHHE IPOCBeTa
AHACTOMO30B €CJIH M ObLIO, TO He3HauuTeabHOe. Uepes 3 me-
csilia JIMHUS aHACTOMO30B M3BHE Oblia e1Ba 3aMeTHOH. BHyTpH
OTMeUYaJINCh (PparMeHThI [IOBHOTO MaTepuasa, HabIaanach ux
JECTPYKLUSI ¥ OTTOPXKEHHE B IPOCBET aHacTomo3a. JIuHus co-
eIMHEHUS MMella BUJ Banka. BusyanbHo cnusucras 000mo4ka
HOJIHOCTBIO MTOKPBIBAJIA JIMHUIO IIBa 0€3 KaKnX-JIH00 1e(eKToB.
IIpoxoaumocTs aHAcTOMO30B OblLla Xoporias, guamerp XOA
COCTaBJISLT OKOJIO 4-5 MM, [ruaMeTp DDA NpakTUYeCKU COOTBET-
CTBOBAJI TMaMEeTpPy TOHKOM KHUIIKU. B cpok 6 mecsleB cocTosi-
HHUE IIOBHBIX aHACTOMO30B OCTAaBAJIOCH YAOBJIETBOPUTCIILHBIM,
(I)paFMeHTOB HIOBHOI'O Marepuajia u SIBJICHUH CTCHO3UPOBAHUA
He HaOJII0/1aJI0Ch.

Takke HY)XHO OTMETUTb, YTO HPH (HOPMHUPOBAHMU AHACTO-
M030B MeTofoM BU-anmekrpocBapku B OpIOLIHON IOJOCTH
IIPAaKTHYECKU OTCYTCTBOBAJ CIAaeuHbIi Ipouecc. B To Bpems,
KaK MpH IIOBHBIX aHACTOMO3axX B psifie CIIydaeB HaOIIONAINCh
3HAYUTEIIbHBIC TJIOCKOCTHBIC COSIUHEHMSI WM 00pa3oBaHUE B
HOJIIIEYEHOYHOM HPOCTPAHCTBE KOHITIOMEpara U3 JKeIy/aKa, K-
IICYHMKA U OOJIBILIOTO CalIbHUKA.

[Maromopdonornueckoe HCCIeI0BaHHE yyacTKa CBapOYHOIO
mBa Uit YCTaHOBJICHUS I/I3MCHCHHI\;I, KOTOPBIC INPOUCXOOAT B
TKaHsX [IPU CBapKe, IPOBOAMIN cpasy Iociie ONepaluH, Ha 2, 7,
21 cytku, ciyers 3, 6 Mecsies u 1 rox.

IIpu mpoBeAeHHH THUCTOJIOTMYECKOTO HCCIIENOBAHUS Cpasy
nocue popmupoBanust XDA u DDA o6HapyKEHO, YTO B 00JIACTH
CBAapOYHOIO IIBa 00pa30BaICsl KOATYJSILUOHHBIA CTPYII, KOTO-
PpBIii 3aXBaThIBaJ BCE CJIOM CTEHKH sxkemyHoro my3bips 1 TK. Ilo
00€ CTOPOHBI OT JIMHHUM IIIBa 00OJIOYKU CTEHOK OPraHOB ObLIM
Ha6yxume, OTMEYAJIUCH 3HAYUTECIIBHBIC YyYaCTKU JACCKBaMalluu
ME30TEIUSI ¢ MOBEPXHOCTH Cepo3HOU 00004k, CO CTOPOHBI
CIIM3HCTON 000s10uKK Habironanach (pparMeHTalHs BOPCHHOK,
a TaKKe JIeCKBaMalys dnuTeNrs. B obmact TepMudecKoro Bo3-
HeﬁCTBHH CTCHKHU 6]>IJ'II/I YIUIOTHEHBI BCJICACTBUE B]:Ipa)KeHHOﬁ
JIETUpaTalliK, B CIM3UCTOM M TOACIU3UCTOM 000JOYKaxX OT-
MCYAJIMCh YYaCTKU IOMOI'€HU3alUH KOJUIAI€HOBLIX BOJIOKOH. B
HOJICITM3UCTON 000JIOYKE U OKPYKAIOLIEM LHUPKYJISIPHOM CIIOe
MBIIIEYHON 000J70YKH (HOPMHUPOBAIMCH JAKYyHBI B pe3yibTare



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

napooOpazoBanusi. B OKpykarommx MecTo CBapKH ydacTKax
JKCIIYHOTO l'ly3blpﬂ OTMCYAJIMCh ABJICHUSA JACOIUTCIIN3allMU, B TK
— INOBBIICHHAA JCCKBaMalus SITUTCIUOLUTOB U d)parMeHTaLu/m
HEKOTOPBIX BOPCHHOK. Habironanuch y4acTKy MOJTHOKPOBUS U
cTa3a B coCyax COOCTBEHHOM IIACTHHKY CIIM3UCTON 000JIOUKH.
B MbImIeuHo# 060510uKe HAOMIOAATACH AECTPYKIMS HEKOTOPBIX
MBIIICYHBIX BOJIOKOH.

Ha Bropble CyTKH IOCIE ONEpaluy B MPUIETAIONIUX K Koa-
FyJ'lS[L[I/IOHHOMy CprHy yqaCTKax OTME4YaJIaCb BbIpAXKCHHAsA A€-
CKBaMaluAa 3IUTCIUOIHUTOB U JICCprKLlI/Iﬂ HEKOTOPBIX BOPCH-
HOK, HaOJIIONAJINCh 0Yary KOaryJisiMOHHOTO HEKpo3a, KOTOpbIe
3axXBaThIBAJIM TJIABHBIM 00pa30M CIIM3UCTYIO U HOJCIH3HCTYIO
000JI04KH.

Ha 7-it menp B obmact XDA ¢dopmupoBaicss HEOONBIIOH
MacCHMB TpaHyIsILMOHHOW TkaHW. HaGmionmamocek yBenudeHue
IJIOTHOCTH Kal'lldJ'lJ'[S[pHOfl CC€TKH, B OCHOBHOM CO CTOPOHBI ITPO-
CBEeTa aHacTOMO3a, B Oosiee IIyOOKHX CJIOSX KOJIUYECTBO KPO-
BEHOCHBIX COCYIOB ObLIO MeHbIle. Kanmmispel CIM3HCTOH,
HO}ICHH3HCTOﬁ nu MblLLle‘-[HOfI OGOJ’[O‘[GK Ha y)la)'[eHI/II/I OT 30HBI
aHacTOMO3a OBbUIM paCLIMPEHbl, MOJHOKpOBHBIC. Ciu3ucTas
obomouka TK gacTHYHO COXpaHEeHa, OTMEUYaach MOBBIIICHHASN
JIeCKBaMallysl SIHUTEIMOLUTOB C BepXyllek BOpcHHOK. Cepos-
Has 000JIOuKa: ME30TeNuil MPaKTUYEeCKH OTCYTCTBYEeT B 30HE
coenuHeHnsi. Co CTOPOHBI CIIM3UCTOH JKETYHOTO Iy3bIPsI AIIH-
TeJInajbHasl IUIACTUHKA OTCYTCTBYET HA 3HAYUTEIILHOM PaccTo-
SIHUU, BHyTpeHHS{ﬂ INOBEPXHOCTH IMOKpPbITA MacCaMu JACTpPUTA.
B crenke my3bipsi Ooiee BbIpaKCHHbIC MPU3HAKU OTEKa, Ha-
omonanack mumdouuntapHas HHGUIBTPALKs U ObUIH 3aMETHBI
HEUTPOHIbHBIE TPaHYIOLUTHl 1 Makpodaru. B obmactu DDA
HaOJIIOIAINCh AHAJIOTUYHBIE BOCHAJIMTEIbHBIE W3MEHEHHs U
MeXy (parMeHTaMH KOaryJIsLHOHHBIX Macc HauuHana Qop-
MHUPOBATHCA FpaHyJ'[ﬂl_Il/IOHHaﬂ TKaHb.

Ha 21-ii nenp B obmact XDA HOBOOOpa3oBaHHAsl COEIH-
HHUTENbHAsI TKaHb ObUla BacKy/sipu3upoBaHa. B obmactu miBa
HaOJIF0/1aJI0Ch YaCTMYHOE BOCCTAHOBIICHHE CIIU3HCTOH 0005104-
KU, KaK CO CTOPOHBI JKEITYHOTI'O My3bIps, TaKk U co cTopoHsl TK.
Uepes 21 nmenp B obnactu DDA cHOpMHUPOBAJICS TOCTATOUHO
3pediblii pyOer, KoTopblii OblT 00pa30BaH CETKOW KOJUIAreHOBBIX
BOJIOKOH M (ubpounTamu. B rmy6okux crnosix pybua Obut 3a-
METHbBI HeOOJbIINEe (ParMEHThl KOATYISILIMOHHBIX Macc, KOTO-
pble ObUIH OKPYKEHBI MakpodaraMu M MOJJIaBaInuCh JH3UCy. B
30HE IIBa CIM3MUCTasi 000I04Ka ObLla BOCCTAHOBJIEGHA Ha 3HA-
YUTCJIIBHOM y'—laCTKe, SIUTCIINAJIbHBIC KJICTKH «HAII0JI3aJIu» Ha
BHYTPEHHIOIO TIOBEPXHOCTH PyOI1a, OJJHAKO KOJIMYECTBO OOKAIO0-
BUHBIX KJIICTOK 6])[.]'[0 3HAQYUTCIIbHO CHUXKEHO 110 CPABHECHUIO C
UHTAKTHBIMU y'—laCTKaMI/I.

Yepes 3 mecsra B 30He XDA ciusucTast 000709Ka Obla BOC-
CTaHOBJICHA MTOJHOCTHIO, pyOeLl 3pesibliif, TOHKHH, 6€3 BhIpaKeH-
HOTO KOJIJIareH000pa3oBanus. SIBiIeHUiT 1eopmaIiny 1 CTEHO3a
He BBIABIICHO. [Ipnu3HaKy BocHaicHus, KaK B 00JIaCTH I11Ba, TaK
B OKPY’KAIOLIUX TKaHAX OTCYTCTBOBaJIH. DDA: B MECTE CBAPKH
c(hopMHpOBaH TOHKHHU 3pesiblii pyOer; 0e3 BBIPaKEHHOTO KOJI-
nareHooOpasoBanus. Ciusuctas 000J04YKa BIOJIb JMHUH 1B
B HEKOTOPBIX y‘-{aCTKaX HUCTOHYCHA, B leyl"l/lx BOCCTAHOBJICHA
noJHOCTEIO. [Ipr3HaKoB BocnaaeHus B 00JIaCTH 111Ba U OKPYKa-
IOIUX TKaHsIX He 0OHapysxeHo (puc. 6)

XDA uepe3 6 Mec: B 007acTH 11Ba CHOPMHUPOBAJICS MACCHB
3pelioi, yMEpPEHHO IJIOTHOM U BaCKYJISAPU3UPOBAHHON COCIUHU-
TespHOM TKauu. Tkaup pyOra 3penas 6e3 npusHakoB (puOpo3a,
Mectamu ¢ quddy3Hoi aumdonnTapHol nHbUIBTpauuei. Jlu-
HUS IIBA MOJHOCTBIO MOKPBITA BOCCTAHOBJICHHON CIU3UCTON
0060moukoii (puc. 7). 9DA: crenka TK B o0nactu coenuHeHus
BOCCTAHOBJICHA, HECKOJIbKO HEpaBHOMEpHAsl [0 TOJIIUHE.
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OTMC‘[aHl/ICb y‘[aCTKI/I yTOJ'IL[IeHI/lﬂ C XaOTUYHBIM Pa3MEUICHUEM
BOCCTAHOBJICHHBIX Hy‘{KOB TIIAAKOMBIIICYHBIX BOJIOKOH. l_[pl/l—
3HAKOB BOCIAJICHUS, sIBICHUN (Pubpo3a u mpomudepaluun co-
eIMHHUTEILHONW TKAHH B CTOPOHY MPOCBETA aHACTOMO3a HE 00-
HapyKCHO.

Puc. 6. Ceapounviii 324, 3 mecaya nocie onepayuu, 60c-
cmanosnenue cauzucmou ooonouxku 6 mecme ceapku. Okpacka
2eMAMOKCUIUHOM U 203UHOM. V8.: x40

Puc. 7. Ceapounviii X24, 6 mecayes, 6occmanosiennas ciu-
sucmas 0bonouxa 6 oonacmu ceapouno2o wea. OKpacka nuKpo-
@yrcunom no Ban T'uzony. Ve.: x40

C 1enbl0 OLEHKH OTHAJCHHBIX PEe3yJIbTaTOB THCTOJIOrHYe-
CKO€ HCCIIeIoBaHKe Takke ObLIO MpoBeieHo Yepe3 | rof mocie
onepauun. B obnmactu cBapounoro mBa XDA chopmupoBacs
3penblii pyber 6e3 BhIpaKeHHBIX MIPU3HAKOB KOJUIareHoo0pa3o-
Banue (pudposa). Ciauzncrasi BOCCTAaHOBICHA MOIHOCTHI0. DDA
— pyber 3penblii, 0e3 npu3HakoB BocHajieHus u Guodposa, myd-
KM NTaAKOMBIIICYHBIX KJICTOK PACIIOJIOXKEHbI HEYITOPAAOYCHHO,
MEXAY IyYKaMU INIaAKOMBIIIEYHBIX KJIETOK PACIIOJIOKEHBI ITy4-
KU KOJJIATCHOBBIX BOJIOKOH. Cim3ucrasi 00ojo4uka B 00JacTH
111Ba BOCCTAHOBJICHA.

OTHOCHUTEIIEHO aHAaCTOMO30B, C()OPMHUPOBAHHBIX B YCIIOBH-
SIX Pa3IUTOro MH(UIMPOBAHHOTO IIEPUTOHHTA HA BOCIHAICHHBIX
TKaHAX, TO CYLICCTBEHHBIX OTJIMYMN B TUCTOJIOIMYECKOM KapTUHE
cpasy 1ocie CBapKH He 0OHapy>KEHO, CTPYKTypa KOaryJsLOHHO-
ro pyOra 1 u3MeHeHus: B 000JI0YKax ObUIH TAaKUMH K€, KaK U IPH
(hopMHPOBaHNK aHACTOMO30B Ha HEBOCIAJICHHBIX TKaHsX. M3 OT-
JIMYUI MOYKHO BBIJACIIMTE Pa3Be 4TO GOJTCC Bblpa)KeHHblﬁ OTCK TKa-
Helt xerryHoro my3eips ¥ TK, KOTopelit BO3HHKAII HE W3-3a CBAPKHU,
a BCJIEZICTBUE BOCTIAJIUTEIIbHBIX SIBJICHHUI B OPIOIIHON MOJIOCTH.

Ha 2 cytku nponomxan nepxarbest orek cteHok TK u xemu-
HOI'0 IIy3bIpsl, B B€HAX W HEKOTOPBLIX apTEPUAX OTMEYAINCH
TPOMOBL. A yXe Ha 7-if ieHb, [TOCIIe yracaHHsl BOCTIAIUTEIbHbIX
SIBJICHHI1 B OPIOILHOI ITOJNIOCTH, Pa3IMiusl B CTPYKTYpE JIMHUH CBa-
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POYHOIO IIBa ¥ OKPY)KAIOIIHMX TKAHIX NPAKTHYECKH HE ONpeIeis-
Jck. B nocnenyromme cpoku pa3nuyuuid B MpoLeccax pereHepa-
MU aHACTOMO30B, C(bOle/lpOBaHHbIX B yCJ'[OBPIS[X BOCIHAJICHUA 110
CpaBHECHUIO C HEBOCIIAJICHHBIMU TKaHAMU, HE 06Hapy>KeH0.

B rpynme cpaBHeHus, mocie HaJOKEHHs aHACTOMO30B Tpa-
JAUILHOHHBIM IIOBHBIM METOJAOM, Ha 1 J€Hb B OTBET Ha oIepa-
[IMOHHYIO TPaBMY HaOJIIOAINCH PACCTPOICTBA MUKPOTEMOLIHP-
KYJIauH, KOTOPbIC NPUBOJAUIIN K HIIEMUYECKUM U3MECHCHHUAM B
TKaHsx. Ha 2 cyTku mocse omnepaiun oTMedanach hparMeHTa-
ous BOPCHHOK U ACSIUTECIN3AINU C ITOBEPXHOCTHU CIIU3UCTBIX
o0osouexk jxemuHoro my3sipsa 1 TK, a Taxoke nosBisiics ymepeH-
HBII OTeK TKaHeil B Mecte coenauHenus. [Ipu dopmupoBanun
IIOBHBIX aHACTOMO30B B yCHOBI/IﬂX BOCIIAJICHHBIX TKaHeﬁ Ha
(hoHE MECTHOTO CepO3HOr0 MEPUTOHUTA B CTEHKAaX THX Opra-
HOB OOHapy’KeHbI MHO)KECTBEHHbBIC HEOOJIbILINE OYark HEKpO3a.

Cnycts 7 nHel nocie onepanuy OTMEYaIUCh SIBJICHUS JIUC-
TPOGUHU CIU3UCTOI 0OOJIOUKH, KaK JKETYHOTO Iy3bIpsi, TaK H
TK, neckBamarus SIUTEIHOLMUTOB U (YParMEHTALMS BOPCHHOK.
CoxpaHsics yMEpEeHHbII OTEK TKaHEeH, y4acTOK I1IBa CO CTOPOHbI
IPOCBETa aHACTOMO30B OBLT IOKPBIT MaccaMy NETPUTa. 3HAYH-
TCJIIbHBIX pa3nw-n/1ﬁ B FHCTOHOFHHGCKOﬁ KapTUHE IIPU HAJIOKECHUH
AHACTOMO30B B YCJIOBUSIX CEPO3HOTO EPUTOHNTA C AHACTOMO3aMH,
c(hopMHPOBAHHBIMU Ha HEBOCIIAJICHHBIX TKAaHSX, HE OOHAPYIKEHO.
Cnycts 21 nenp HaOmMoORAIOCH GOPMHUPOBAHUE TPAHYIIALMOHHOM
TKaHW U 3aMEILEHUS €10 TKAHEH MOICIM3UCTOM, MBIILICYHON U ce-
po3Ho# 000II04eK B MecTe coetrHeHus. [IporeccoB anuTenu3aiuu
B obyacTi pyOLia B OTIIMYHE OT aHACTOMO30B, C(HOPMHUPOBAHHBIX
MetozioM BU-anekTpocBapku, He 0TMEYanocCh.

Cnycts 3 mecsia rocie onepauuu B oonactu XA chopmupo-
Baslach 3penast pyorosast Tkanb. Ciu3ucTast 000I049Ka BOCCTAHAB-
JIMBAJIach HE TIONTHOCTHIO, B HEKOTOPBIX y4acTKaxX B IIEHTPE JIMHUH
IIBA OHA OTCYTCTBOBAJIA, OJHAKO OTMEYAIINCh MPH3HAKH PereHe-
paryu, SIHTeNMaIbHAs IUIACTHMHKA HaYMHAlIA YKphIBaTh pyoew. B
JIPYTHX y4acTKax CIM3MCTast 000/0uKa Obli1a BOCCTaHOBIIEHa. DDA
—crenka TK B obnactu miBa ytomanack Ha 15-20%, 1eoCTHOCTh
CTEHKH BOCCTaHABJIMBAJACh IOJIHOCTHIO. MBpIIeuyHas 000IouKa
3aMeHsUIach NapaslIeIbHO PACIIOIOKEHHBIMH ITyYKaMH KOJUTareHO-
BbIX BOJIOKOH. Cepo3Hast 000J10uKa Oblia BOCCTAHOBJICHA, BACKYJISI-
PH3UPOBaHa, OKPBITAsI ME30TEIINEM.

Cryctst 6 MecseB CiM3UCTasi 000I0uKa B 00JIacTH 11Ba ObU1a
BOCCT@HOBJICHA, OJIHAKO BOPCHHKH ObLIN 00Jiee KOPOTKHUE, a KPHII-
ThI MCHEC FﬂyGOKI/IC, YCM HAa HHTAKTHBIX yqaCTKax. CTeHKa KHIIICY-
HHKa HECKOJIbKO HCTOHYAJIACh W3-32 OTCYTCTBUSI [IOJIHOTO BOCCTa-
HOBJICHHSI MBIILICYHOH 000JI04KHU. B 00nacTy miBa 1 OKpysKarommx
TKaHsIX OTMevanach ciabast auMgonutapHast HHOHUIBTPALHSL.

B pesysnbrate MpoBEACHHBIX MCCICIOBAHHN yCTaHOBJICHO,
4TO IOKa3aTeJ]d Ha4yajJbHOW MPOYHOCTH aHACTOMO30B, chop-
MHPOBaHHbIX MeTogoM BU-anekTpocBapku, MPakTHYECKH CO-
OTBETCTBOBAJIM MPOYHOCTHU IHOBHBIX AaHACTOMO30B MU 6le'[I/I
JAOCTATOYHBIMH JIJIs 06ecneqeﬂml BO3MOXXHOCTHU CBapO4YHOI'O
coeMHeHMs1. B mocneonepannoHHOM epHoie MPOYHOCTh CBa-
pouHoOro miBa Bo3pacrana 10 7-ro aus B 1,5-3 pasa, a yepes 21
JIEHb JIOCTHUTAJIa MPOYHOCTH MHTAKTHOW KHUILKHU. BakHbIM mipe-
UMYIIECTBOM CBAPOYHOTO IIBA SIBJISIETCS TO, YTO OKA3aTeIN ero
IPOYHOCTHU MPAKTUYECKU OJIMHAKOBBI, KaK IIPpHU HAJIOKCHUH Ha
HEMU3MCHCHHBIX, TaK U B YCJIOBUAX BOCIIAJICHHBIX TKaHeﬁ.

CoennHeHHe TKaHEW MPOUCXOAMIIO 33 CUET MPOLECCOB Tep-
Moajre3un. CBapoUyHbI 110B 00pa30BBIBAJICS U3 JIETHAPATHPO-
BAaHHBIX U KOaFyHPIpOBaHHbIX TKaHef/i HO)ICJ'[H?;PICTOFI W MBbIIICY-
HOI 000J10UeK, CIM3UCTAst U CepO3Hast 00OJOUKH MPAKTHUESCKH
MOJTHOCTBIO Pa3pyLIAIUCh U B AAJIbHEHILIEM 3HAYUTEIILHON POJIn
HE Urpaid. Yke B TEUeHHE NEepBOM Helesn HaOMIoIaluch pe-
reHepalMoOHHbIe POLECChl — HadyMHala (JOPMHUPOBATHCS TPAHY-
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JISIIIMOHHAS TKaHb M MPOUCXO/IIIIA MPOTH(EpaIust KamuuIIPHON
cetku. Crycrst 21 neHp 00pa3oBaiicsi JOBOJIIBHO 3peliblii pyOert
Y Ha4YMHAJIACh dMUTENN3ANs, (OPMHUPOBAHHE PyOLa U €ro JIu-
TeJIM3alMs 3aBepllanach B CPOKH OT 3 MECSLEB, a MOJHOCTbIO
co3peBaHust pyoua 10 6 MecsLes.

CpaBHUBasi pe3ylbTaTbl COCIUHEHHs TKaHEH METOAOM CBap-
KU C IOBHBIM, MOXXHO OTMETHUTB, YTO MPOLECCHI PETrCHEPpALINA
II0CJIe CBAapKU MPOXOIAT aHAJIOTMYHO, KaK M IIPU HCIIOJIb30Ba-
HUMW JIAraryp. le/l T'ACTOJIOTMYECKOM M MaKpPOCKOIIMYECKOM
HCCIICIOBAaHUY HApYIICHUS] WM 3aMeIeHHs (OPMHPOBAHHS
pyO1ia B 00;1aCTH CBApPOYHOTO I11Ba BBISBJICHO HE ObLTO. B cBsA3M
C OTCYTCTBUEM MHOPOIAHOI'O IOBHOI'O MaT€pualjia U Npeun3noH-
HOM COIIOCTaBJICHUH TKAaHEH OTMedascs MEHee BbIPaKCHHBIH
MECTHBI PEaKTUBHBIH BOCHAIUTEIbHBIA OTBET, YTO B KOHEY-
HOM HTOTE JIaBaio 0oJice TOHKHI pyOell 1 HECKOIbKO Ooiee OblI-
CTPYIO 3MUTEIU3ALUI0 ydacTKa coequHeHus. CyllecTBeHHBIMU
MPEUMYIIECCTBAMH aHACTOMO30B, C(POPMHUPOBAHHBIX METOIOM
BY-anexkrpocBapky, Kpome OTCYTCTBHUs ILIOBHOIO Marepuaia
B MECTC COCIAMHCHHUA ABJISACTCA OTCYTCTBUE HpOJ’laGI/IpOBaHI/lﬂ
TKaHEH B MPOCBET aHACTOMO3a, YTO MPEJOTBpaIlaeT HadaIbHOE
Cy’KEHHE aHaCTOMO30B M JaJibHEHIIee CTPUKTYpooOpa3oBaHue
BCJICACTBUE YPE3MEPHDBIX PETCHEPATUBHBIX IIPOLIECCOB.

Bricokue nokaszarenn HaJeKHOCTU U O€301IaCHOCTH METOoa
BY-snexrpocBapku TKaHel 1ajay OCHOBAHUS LI €0 UCIIONB30Ba-
HUSL B KIIMHUYECKOH mpakTrke rpyu GpopmupoBanuu BJIA. Meron
ObUT ycnerHo npumeneH it popmuposanust [EA y 14 6ombHBIX
C HapyIICHHEM MarucTpajbHOIO JKEJIYCOTTOKA IO NPUYUHE 3J10-
Ka4eCTBCHHBIX OILyXOJIeH IepUaMITyJIIPHOM 30HBI, TyOyJISIpHOIO
CTEHO3a IUCTAJILHOTO OT/IeNa 00LIEro KeTIHOro poToka Ha (oHe
XPOHUYECKOTO MAHKPEaTHTa, pyOLIOBBIX CTPUKTYP U STPOTCHHBIX
MOBPEKICHUH HKEITYCBBIBOSIINX TIPOTOKOB.

BoiBoabl: 1. Meton BU-anekTpocBapk B paBHOH CTEIECHH I10-
3BOJISICT (hOPMHUPOBATH HA/ICHKHBIC OUITUOIUICCTUBHBIC U MEXK-
KHUIIEYHbIE aHACTOMO3bI, KaK B YCJIOBUSAX HCU3MCHCHHBIX, TaK
1 BOCIIAJICHHBIX TKaHeﬁ, YEM BbII'OJAHO OTIMYACTCA OT Tpadu-
[IMOHHOTI'O JINTAaTypPHOTO METOAA, NP KOTOPOM (OPMHPOBAHHE
AQHACTOMO30B B YCJIOBHSAX BOCIIAJIECHHBIX TKAHEH ABIACTCS Kpali-
Hee OIIaCHBIM M3-32 BBICOKOI'O PUCKA BOZHUKHOBEHUS HECOCTOS-
TCJIBbHOCTHU HAJIOKCHHBIX IIBOB.

2. Bce anactomo3bl, cdopmupoBaHHbIe MeTooM BU-
DJICKTPOCBApPKH, OBLTH IPOXOAUMBIE U TEPMETHUYHBIC.

3. CapouHble aHACTOMO3bI MMEJIH JOCTATOYHYIO HadajabHYIO
IPOYHOCTb. [IpOUHOCTH CBapOYHOrO ILIBa B IOCIEOIEPALIOH-
HOM IIEpUOJIC yBEINYHMBAIACh B IMHEHHON Iporpeccuu U He 3a-
BHCEJIA OT HAJIMYMS WJIM CTETIIEHU BOCHAJIEHUS TKaHEH. Cl'lyCTﬂ
3 HeZleIM IPOYHOCTh CBAPOYHOTO COCMHEHMS IPAKTUYECKHU J10-
cTuraja npoO4HoCTH WHTAKTHOW KUIIKH.

4. ®opmMupoBaHHE HAJEIKHOTO COSTUHUTEILHOTKAHHOTO pyOIa
B 00J1aCTH CBapOYHOTO I1IBA IIPOMCXOIUIIO B TEUCHUE 6 MECSILICB,
YTO COOTBETCTBOBAIO CPOKAM PpEreHepaluy HpU HaJIOXKCHUU
AHAaCTOMO30B TpaAUIIUOHHBIM IIOBHBIM METOIOM.

5. DBEpTUPYIOIIUIA CBapOYHBIN 1I0B, 32 CUET MPELUU3UOHHOTO CO-
MOCTABJICHHE CIM3KUCTBIX 000JI0YEK COSANHIEMbIX OPraHOB, TIPe/-
YIPEKAAeT BOSHUKHOBEHHUE CTPUKTYP aHACTOMO3a B OyITyIleM.

JUTEPATYPA

1. Optimal timing for surgical reconstruction of bile duct injury:
meta-analysis. Schreuder AM, Nunez Booij KAC, van Dieren
S, Besselink MG, Busch OR, van Gulik TM. BJS Open. 2020
Oct;4(5):776-786.

2. Outcomes of surgery for post-cholecystectomy bile duct injuries:
An audit from a tertiary referral center. Ray S, Sanyal S, Das S, Jana



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

K, Das AK, Khamrui S. J Visc Surg. 2020 Feb;157(1):3-11.

3. Surgical management for bile duct injury. Feng X, Dong
J. Biosci Trends. 2017 Sep 12;11(4):399-405. doi: 10.5582/
bst.2017.01176.

4. Long-term outcome after early repair of iatrogenic bile duct
injury. A national Danish multicentre study. Stilling NM, Fristrup
C, Wettergren A, Ugianskis A, Nygaard J, Holte K et al. HPB
(Oxford). 2015 May;17(5):394-400. doi: 10.1111/hpb.12374.

5. Long-term follow-up and risk factors for strictures after he-
paticojejunostomy for bile duct injury: An analysis of surgical
and percutaneous treatment in a tertiary center. Booij KAC,
Coelen RJ, de Reuver PR, Besselink MG, van Delden OM, Rau-
ws EA, Busch OR, van Gulik TM, Gouma DJ. Surgery. 2018
May;163(5):1121-1127. doi: 10.1016/j.surg.2018.01.003.

6. Choledochoscopic high-frequency needle-knife electrotomy
for treatment of anastomotic strictures after Roux-en-Y hepati-
cojejunostomy. Yang YL, Zhang C, Wu P, Ma YF, Li JY, Zhang
HW, Shi LJ, Lin MJ, Yu Y. BMC Gastroenterol. 2016 May
6;16(1):54. doi: 10.1186/s12876-016-0465-9.

7. Long-Term Impact of latrogenic Bile Duct Injury. Schreud-
er AM, Busch OR, Besselink MG, Ignatavicius P, Gulbi-
nas A, Barauskas G, Gouma DJ, van Gulik TM. Dig Surg.
2020;37(1):10-21. doi: 10.1159/000496432.

8. Impact of referral pattern and timing of repair on surgical
outcome after reconstruction of post-cholecystectomy bile duct
injury: A multicenter study. El Nakeeb A, Sultan A, Ezzat H,
Attia M, Abd ElWahab M, Kayed T, Hassanen A, AlMalki A,
Algarni A, Mohammed MM. Hepatobiliary Pancreat Dis Int.
2021 Feb;20(1):53-60. doi: 10.1016/j.hbpd.2020.10.001.

9. Biliary Enteric Reconstruction After Biliary Injury: Delayed Re-
pair Is More Costly Than Early Repair. Sweigert PJ, Eguia E, Nel-
son MH, Bunn C, Kulshrestha S, Luchette FA, Baker MS. J Surg
Res. 2021 Jan;257:349-355. doi: 10.1016/j.jss.2020.08.023.

10. Extrahepatic bile duct reconstruction in pigs with heterog-
enous animal-derived artificial bile ducts: A preliminary experi-
ence. Shang H, Zeng JP, Wang SY, Xiao Y, Yang JH, Yu SQ, Liu
XC, Jiang N, Shi XL, Jin S. World J Gastroenterol. 2020 Dec
14;26(46):7312-7324. doi: 10.3748/wjg.v26.i46.7312.

11. Challenging biliary strictures: pathophysiological features,
differential diagnosis, diagnostic algorithms, and new clini-
cally relevant biomarkers - part 1. Dumonceau JM, Delhaye
M, Charette N, Farina A. Therap Adv Gastroenterol. 2020 Jun
16;13:1756284820927292. doi: 10.1177/1756284820927292.
12. Repair of a common bile duct defect with a decellularized
ureteral graft. Cheng Y, Xiong XZ, Zhou RX, Deng YL, Jin
YW, Lu J, Li FY, Cheng NS. World J Gastroenterol. 2016 Dec
28;22(48):10575-10583. doi: 10.3748/wjg.v22.i48.10575.

SUMMARY

FORMATION OF BILIODIGESTIVE ANASTOMOSES
BY THE METHOD OF HIGH-FREQUENCY ELECTRIC
WELDING

"Hutsuliak A., >Bulyk 1., 'Pasko A., 'Ivanyna V.,
'"Mishchuk V., 'Hutsuliak V.

! Ivano-Frankivsk National Medical University; *National Insti-
tute of Surgery and Transplantology named after A.A. Shalimov
NAMS of Ukraine, Kyiv, Ukraine

The aim of the study was to develop a new method of forma-
tion of biliodigestive anastomoses, which would make it pos-

© GMN

sible to form anastomoses both on unchanged bile ducts and in
conditions of their inflammation.

An experimental study was carried out on 50 rabbits of the
“Chinshila” breed, which formed biliodigestive and interintesti-
nal anastomoses by the method of high-frequency (HF) electric
welding using the “Patonmed EKVZ-300” coagulator. Anas-
tomoses were formed both on non-inflamed tissues and under
conditions of biliary peritonitis. In different terms after the oper-
ation macro- and microscopic examination of the formed anas-
tomoses was carried out, their patency, tightness and strength
were determined.

With HF-electric welding the connection of biological tis-
sues is achieved due to thermal adhesion, the mucous and serous
layers in the area of the anastomosis are almost completely de-
stroyed under the influence of electricity and the connection oc-
curs due to the submucosal layer. The suture is well-established,
hermetically sealed, the anastomoses have sufficient strength
(40-100 mm Hg). The coagulation scar is narrow, thermal dam-
age to the membranes is local (within 2700-3000 microns), the
epithelialization of the suture was completed after 3 months and
the maturation of the scar after 6 months.

The method of HF-electric welding equally allows the forma-
tion of reliable biliodigestive and interintestinal anastomoses,
both in conditions of unchanged and inflamed tissues. The evert-
ing weld connection prevents the occurrence of anastomotic
strictures in the future.

Keywords: bile ducts, stricture, biliary peritonitis, biliodiges-
tive anastomosis, high-frequency electric welding, experimental
study.

PE3IOME

HAJIO’)KEHUE BUJIMOAUT'ECTUBHbBIX AHACTOMO-
30B METOJAOM BY-2JIEKTPOCBAPUBAHUSI

Tynyask A.H., ’Byauk .1, 'Mlacbko A.51., 'MBanuna B.B.,
"Mumyk B.B., Tynyasx B.H.

'Heano-Ppanko6cKull HAYUOHAIbHbI MEOUYUHCKULL YHUBEPCU-
mem,; *HayuonansHelii uHCMunym xupypeuu u mpancnianmo-
aoeuu um. A.A. llanumosa HAMH Yxpaunvl, Kues, Yxpauna

Iens uccnemoBanuss — pa3paboTka HOBOrO crocoba Hao-
KCHUA GI/IHI/IOJII/IFGCTHBHI)IX aHaCTOMO30B, KOTOpri’I IMO3BOJIUT
(hopMHpOBaTE aHACTOMO3bI KaK Ha HEH3MCHEHHBIX JKCITYHBIX
IIPOTOKax, Tak U B yCJ'lOBI/ISIX X BOCIIAJICHHA.

[IpoBeneHo skcnepuMeHTanbHOE HccnenoBanue Ha 50 Kpo-
nukax moponsl [luHimna, KoTopbiM (GOPMUPOBATKHCH OHITHO-
JUTC€CTHUBHBIC U MCXKKHIICYHBIC aHACTOMO3bI METOJIOM BBICOKO-
yactotHoro (BY) snexrpocBapuBanus anmaparom «llatonmen
EKB3-300». AnacToM03bI ()OPMHPOBAIHCH HA HEBOCIIAJICHHBIX
TKaHAX U B YCJIOBHUAX KCJIYHOI'O IEPUTOHUTA. B Ppa3HbI€ CPOKHU
TIOCJIe OTIepaluy POU3BOANIOCH MAKPO- U MHUKPOCKOITNYECKOE
HcclieoBaHNue C(OPMHUPOBAHHBIX aHACTOMO30B, OIpeelisuiach
UX MPOXOAUMOCTDb, FTEPMETUYHOCTD U ITPOYHOCTD.

[Ipu BU-snexTpocBapke coequHeHne OMOIOrHUeCKUX TKaHeH
JOCTHUTaeTcsl 38 CYET TePMOAre3HH, MO/ BIMSHUEM dJIeKTpUYe-
CTBA CJIM3UCTBIN U CEPO3HBIN CII0M B 001aCTH aHACTOMO3a IIpaK-
THUYECKH TIOJTHOCTBIO Pa3pyLIAIOTCsS, a COSUHEHUE IPOUCXOAUT
3a cuet nozacausucToro cios. [1IoB cocTosTeNnbHBIN, repMeTHy-
HbI{, aHACTOMO3bI 00JaJal0T JOCTATOYHOW MPOYHOCTHIO (40-
100 MM pr ct). Koarymsiuonnslit pyben y3kuii, TepMuueckoe
MOBpEXICHIE 000J104€eK JoKanbHOE (B mpenenax 2700-3000 mxm),
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SMMTEJIN3AlMS 1IBa 3aBEpLIajach CIycTs 3 Mecsla, a co3peBa-
HUe pyO1a - CIycTs 6 MecsLeB.

YcraHoneHo, uTo MeTol BU-3nexkTpocBapku 103BOJSET B
paBHOII cTereHn (OPMHUPOBATH HAICKHBIC OMITHMOIUTECTUB-
HBIC U MCKKHUIICYHBIC aHAaCTOMO3bl KaK B YCJIOBUSAX HCEHU3-
MEHECHHBIX, TaK M BOCHAJEHHBIX TKaHEH. DBEpTUPYIOLINH
CBAapOYHBIN IIOB MPELyNpPekAacT BOSHUKHOBEHUE CTPUKTYP
aHaCcTOMO3a B OyayIeM.
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MOP®OJOI'NYECKHUE UBMEHEHHSA KOXKHU MOPCKHUX CBUHOK
IIPY BO3JIEMCTBUM JIOKAJBHOT'O Y® A OBJIYYEHUSA

"Kuurok H.H., 23sarunnesa T.B., *Muponuenxo C.H.

1000 «Knunuka Jleomedy, Kues; ’I'Y «Ancmumym netpoxupypeuu um. axao. A.I1. Pomooanosa HAMH Ykpaunoi», Kues;
SHayuonansnwiii hapmayesmuyeckuil ynugepcumem, Xapovkos, Ykpauna

Kaxymasicst 6e30macHOCTh Bo3neicTBUs yabTpaduonera A
(Y®DA) Ha KoKy JieJIaeT ero JOCTaTOYHO KOBapHBIM C TOUKH 3pe-
HUSI OOHAPYKEHUS PAHHHUX MPOSIBIICHUH MTOBPEKICHNUS U, CIICI0-
BaTEJIbHO, CBA3U C BO3MOXKHBIMH B TICPCIICKTHBE OTIAJICHHBIMHU
MOCIICICTBUAMHE BO3CHCTBUSI HA KOXKY M OPTaHHU3M B IICTIOM.

OrmacHOCTh COBMECTHOTO Bo3/ieicTBUsS Y® A u B, B ToM ymc-
Jie ¥ Ha MOP(OJIOTHYECKOM YPOBHE, B paHHHUE [9] U OTHAaTICHHBIC
[8] mepuonbt mocie o0MyueHHs yCTaHOBJICHA B CEPUU SKCIICPH-
MEHTaJbHBIX pador [3 4,6,10].

B ornumune ot Bo3aelcTBus B syueild, MHTEHCUBHOCTb KOTO-
PBIX 3aBHCHUT OT CE30HA, A JIyYd BIHUSIOT KPYIJIOTOIMYHO. YKO-
peHUBIIHECS TpeicTaBieHUs 0 Oe3BpeaHocTn YDA npuBenn k
[IUPOKOMY PACHPOCTPAHCHHUIO H3IyYaTeNei, TeHePUPYIOIINX
ny4yr A, B MEAMIIMHCKUX U Jake OBITOBBIX Iesix. Hacrosiiee
HCCJIEIOBAaHNE ITOCBSIIECHO YCTAHOBJICHHIO MOJIOKUTEIEHOTO
WX OTPULIATENIbHOTO AeHCTBUS YDA Ha KOKY.

Llenblo MCCe0BaHMS SIBUIOCH ONPENCINTD BO3/ICHCTBHE JI0-
KaJbHOTO (pakiroHHOro YDA obmydeHus: Ha MophodyHKIHO-
HAJIBHOE COCTOSIHUE KOXKH MOPCKHX CBUHOK.
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Marepuaj u Mmetoabl. ccienoBanus NpoBOAUINCE HA MOP-
CKMX CBHHKax-anmbOnHOcax Maccoit 300-350 r. C nenbio co3na-
HHSI MOJIENTN 00 TyueHUsI, Hanboiee MPUONMKEHHO K peabHbIM
YCIIOBHSIM, TIPHUMEHSUICSI PEXUM JIOKAIBHOTO (PpakKIIOHHOTO
obnyuenus ynerpaduoneroBbiM odmyuarenem OYDK-03, koto-
pbIii TeHepUpYeT B OCHOBHOM YDA, BBIOpUTHII y4acTOK KOKH
JKUBOTHBIX (n=0), IUIOMIaAbI0 2X2 cM, 00Tydann eXeHEBHO 110
30 MUHYT 5 THEW MOAPSII, TOMEIIas UCTOYHUK OONydCHHUST Ha
paccrostHuu 10 cM OoT Mopckoit cBUHKU. Ha 6-if 1eHb dKUBOTHBIX
BBIBOJIMJIM U3 3KCHEPUMEHTa. B kauecTBe KOHTPOIIS UCIOIb30-
BaJIM MHTAKTHBIX MOPCKMX CBHHOK (n=6). J{ns ncciemoBaHus
0COOEHHOCTEH MOP(OIOTHUECKUX U3MEHEHHU KOXKU BCEX HKU-
BOTHBIX BBIBOJIHJIH U3 DKCIIEPHUMEHTA 1101 O0IINM HapKO30M (TH-
OIeHTaJ HAaTpus B jo3e 60 Mr/kr).

[Mpu pabote ¢ KUBOTHBIMH TPHICPKUBATUCE MexIyHapoI-
HOro Koziekca MeauuuHckod stuku (Bewnenwms, 1983), «Epo-
MECKONH KOHBEHIIMU O 3alUTE MO3BOHOYHBIX KUBOTHBIX, HC-
MOJTb3YEMbIX B 3KCIICPUMEHTAIBHBIX M IPYTUX HAYUIHBIX HEIIAX)»
(CtpacOypr, 1986 1.), «OOIMHUX ITUYCCKUX MPUHIMIIOB «DKC-
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MIEPUMEHTHI Ha )KUBOTHBIX», IPUHATHIX [IepBbIM HALlMOHAIIb-
HbIM KOHrpeccoMm 1o 6uostuke (Kues, 2001 rox), J{upekrussr
2010/63/EC EBpomneiickoro mapiamenta u CoBera 1o 3auu-
T€ XMBOTHBIX, UCIIOJIb3YEMbIX B HayuYHbIX LEJISAX, U 3aKOHA
VYkpauns! «O 3amure KUBOTHBIX OT )ecTokocTu» N 3477-1V
or 21.02. 2006.

Marepuanom uist MOP(OIOTHYECKOrO UCCICIOBAHUS CITy-
KM BBICEUCHHBIN KOMIUIEKC TKaHEH U3 30HbI 00nydeHns YO
JIy4aMH M 3710pOBbIC TKAHU MHTAKTHBIX KMBOTHBIX (KOXa, IO/~
KOJKHAsl KJIeT4aTkKa, MbIIIbl). Marepuan ¢uxcuposanu B 10%
HEUTpanbHOM (pOpMalIHE, KYCOYKH TKaHEH TOJIMHOMN OKOJIO
4 MM ¥cceKald M IOJBEprajy CTaHAAPTHOH CHMPTOBOW Hpo-
BOJIKE, Napa)MHOBBIC CPE3bl TONIIUHON 5-6 MKM OKpPAIIHBaIIH
IeMaTOKCWJIMHOM M 303MHOM JUlsi OOIIeH OLEHKH COCTOSHUS
UCCIIeyeMbIX TKaHEel, MUKPOPYKCHHOM 0 MeToxy BaH ['m30H
UL BBISIBIICHUS ¥ JU(B(EPEHIINPOBKYI COSIMHUTEIbHOTKAHHBIX
cTpykTyp [5,7]. s oObeKTHBH3ALMH PE3YJIBTaTOB HCCIEI0-
BaHMSl NpuUMeHsutn Mopdomerpuueckuid meroq [1], ¢ momo-
IbI0 KOTOPOTO B KOXE OIpEJeNsulach TOJIIMHA SMUACPMHUCa,
IUIOTHOCTE (Gubpo61acToB B 1 MM? COCOUKOBOTO CIIOSI JEPMBI.
V3yueHue mpenaparoB, OKpPALICHHBIX THCTOJIOTMYECKHMH U
THCTOXMMHYECKMMH METOIaMH, a Takke MOp(hOMEeTpHuuecKue
HCCIIE0BaHMs TPOBOMINCH Ha MUKpockornie Olympus BX-41.
IMonmyueHHble JaHHBIC 00pPaOaTHIBAINCH METOIOM BAPUALMOH-
HOMU craTucTuku [2].

Pesynbrarnbl n 06cyxaenue. HaGmonenus 3a o0iydeHHbIMU
VYDA MOpPCKHUMH CBHHKAMH HE OOHAPY)XHJIM JIOKAJIbHBIX W3-
MEHEHHMI B KOXKE B BUJIC SPHTEMbI, IUTMEHTALUH, OTCYHOCTH,
0O0JIC3HEHHOCTH M HAapyLIEHUI 001IEro COCTOSHUS )KUBOTHBIX.

MHKpPOCKOITYECKOE HCCIESI0BaHHE MOPCKHX CBHUHOK, IIOA-
BEprHyThIX Bo3leicTBrio YDA iyueil, B npenaparax KOKU Bbl-
SBUJIO PACLIMPEHHBIH CJIOW 3MHMAEpMHUCA, MPEUMYIIECTBEHHO,
3a CYEeT IIMIIOBATOrO CJIOS, B KOTOPOM HAOMIONACTCS yBeIHYe-
HHE KOJIMYECTBA PSJIOB LIMIIOBATHIX KJIETOK 10 3-4 pSANOB U HX
yKpynHeHue. Berpedatorcs OTaeNnbHbIC O4ard MIEpIUIasud, B
KOTOPBIX HACUMTBIBACTCS 10 5, pexe N0 6 pPANOB IIMIOBATHIX
KJIETOK. Y KOHTPOJIbHBIX JKMBOTHBIX IIMIOBATHII CIIOH COCTOUT
U3 JIByX PAI0B HECKOJIBKO MEHBIINX Pa3MEPOB SMUICPMOLIUTOB
MOJIMTOHANIBHOH (DOPMBI CO CBETIOH LHUTOMIA3MOW U yMEpEH-
HO 0a30(MIBHBIM SIPOM OKPYIVIONW MM HECKOJIBKO BBITSHYTOM

¢dopwmsl (puc. 1).

N o e ke
Puc. 1. Hopmanvhoe cucmonocuueckoe cmpoenue Kojicu Mop-
ckoui ceunxu. I'pynna unmaxmuuix dcusomnwvix. Okpacka eema-
mokcuaurom u 203urom, x200

Krnetku 6azanpHOro cios 06J'Iy‘~I€HHI>IX JKUBOTHBIX OBLIH C
BEPTUKAJIbHO OPUCHTUPOBAHHBIMU SAPaAMU. Cpe,rm SIUACPMO-
LUTOB ILIUIIOBATOI'0, PEIKE 6a3aabHOTO CJ104, 06Hapy)KI/IBaIOTC$I
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yBEJIMYCHHBIE B 00beMe U J1epOpMHUPOBaHHbBIE KJICTKH B CO-
CTOSIHUM BaKyOJIbHOH JIEr€Hepalii CO CMOPILECHHBIM SPOM M
OITHUYECKH ITyCTOH LUTOIIA3MOM, a TAKXKE MEJIKHE IPYIIIIbI WK
OT/ICJIbHBIE AIIONTO3HO N3MEHEHHbIC KIICTKH YMCHBIIICHHBIX Pa3-
MEpOB C MMKHOTUYHBIM SIPOM U TOHKMM 000JKOM HHTEHCHUBHO
903MHO(GUIBHON IMTOILIa3MBbl (KJIETKU COJIHEYHOro oxora). B
y4YacTKax TIHIEpPIUIa3UH SIHUAEPMUCA OTMEUAeTCs yBEIMYCHUE
KOJIMYECTBA KJICTOK C MPHU3HAKAMH BaKyOJIbHOW JlereHepaluu
(puc. 2) B IMIOBATOM CIIO€ U MUTOTHYECKOH aKTMBHOCTH Oa-
3aJIbHBIX KePaTHMHOLUTOB, a B 50% HaOroneHuid HapacTaeT co-
JIepXKaHUE aIoONTO3HO U3MECHEHHBIX SIUEPMOLMTOB, KOTOPBIC
(dopmupytot rpymsl u3 3-4-x 1 Gonee kietok. bazanbHblii cioit
Yy MHTAKTHBIX )KUBOTHBIX COCTOMT U3 OJHOTO CJIOSI OBAJBHBIX
SMUTENIHANBHBIX KJIETOK C yMEPEHHO 0a30()MIIbHOM LUTOIIIA3-
MOM M OKPYIJIBIM 0a30()MIIBHBIM SIIPOM, B HEKOTOPBIX KJIETKaX
OlpeeNAOTCA (PUTYPbl MUTO3A.

Puc. 2. Baxyonvnas oecenepayusi (1). Muocouucnenmvle
epynnul Kiemox conneunozo oxcoza (2). Cnabo svipasxcennas
0epmMOo-9nuUdepmanbias akmusHocms (3) 6 obracmu eunepnia-
suu onuoepmuca. Ipynna obnyuennvix YDA mopckux ceuHox.
Oxpacka zemamokcununom u 203unom, x400

B 3epHHCTOM Cl10€ MOPCKHMX CBHHOK, IOJBEPrHYTHIX 00Iyde-
HUI0 YDA, oT™MeHaeTcst He3HAYUTEIIbHOE YKPYITHEHHUE KIIETOK B
CPaBHEHMH C MHTAKTHBIMH XXUBOTHBIMH 0€3 M3MEHEHMS KOJIH-
4yecTBa MX psioB. POroBoii cioil peIxiiblii 0OEMHBIH, B ydacT-
Kax TUIEePIUIa3uu SIUIEPMHCA U3PEIKa BCTPEUAIOTCS IPU3HAKK
MEJIKOOYaroBoro Inapakeparo3a. Y KOHTPOJBHBIX >KHBOTHBIX
503MHO(GUIIBHBIE POTOBBIC YEIIYHKH POTrOBOIO CJIOS HE COAEep-
JKaT si7ep, TECHO MPUIIeXKAT IPpyT K Apyry. bazansHas memOpana
SMUJICPMICA HENIPEPHIBHA HA BCEM IIPOTSHKCHUU B 00EHX IpyIi-
Hax XUBOTHBIX, OZIHAKO 11pu 00ydyeHn YDA oOHapyKUBArOTCS
HPHU3HAKHU IePMO-3THIepPMalIbHO akTuBHOCTH B 50% Habmroz1e-
HMI B BUJIC MEJIKHX JIOKYCOB €J1a00 BBIPaXKEHHOI BaKyOIM3aluK
B 30HE JI€PMO-3ITHAEPMAJILHOTO COCANHEHUS.

TonmmuHa snuaepMuca oOMYUSHHBIX MOPCKHX CBHHOK CO-
craBisier 68,54+2,17 mxm (B kouTposne 34,12+1,73 Mkm) u 10-
CTOBEPHO INPEBbILIACT KOHTPOJIb B 2 pa3a (Tabiuua).

Ipu obnyuennun YDA mnperMyIIECTBEHHO B COCOYKOBOM
ClIoe JIepMbl B PACIIMPEHHBIX MEPUBACKY/IAPHBIX MPOCTPAH-
CTBAaX BCTPEYACTCS 0YAroBas YMEPEHHO MM C1a00 BbIPAKCH-
Has TIepUBACKYIISIpHAss HHOHUIBTPALUS MOIUMOP(HHOSAACPHBIMU
JeiikonuTamu, JIMMdouutaMu U ructuorramu. Okpyxatromue
KOJIUITareHOBbIE BOJIOKHA HaOyxiuue, ci1abo (QyKCHHO(QHIbHbIE,
HPOCTPAHCTBA MEXK/y HUMH PAaCLIUPEHBI BCIICJCTBUE OTEKA, 31a-
CTHYECKHE BOJOKHA HECKOJBKO yTOJILEHHBIC, YACTUYHO (par-
MEHTHPOBAHbI. B 30HaX runepIuiazuu SuIepMuca CoCOYKOBbIH
CIIOH pacIIMpeH ¢ NpU3HAKAMH Nponudepaniu U CeKpPeTOPHOH
akTuBHOCTH (hubpobiactoB (puc. 3), KOHPUTrypaLHst COSTUHU-
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Tabnuya. Mopgomempuueckue nokasamenu npu 10KaibHOM Qpaxyuonnom ooayuenuu YDA kodcu MOPCKUX C6UHOK

I'pynna :KMBOTHBIX

Tonmuna snuaepmuca (MKM)

ILioTHOCTH GUOPOGIACcTOB (FIK3/MM?)

O06yueHHbI, 1=6

68,54+2,17*

1641,21+£52,08*

WnrakTHast (KOHTpOJIBHAS), N=6

34,12+1,73

493,90+12,60

* p<0,05 — 0ocmoeeprocmv paznuyutl Mexcoy epynnamu

TENbHOTKAHHBIX CTPYKTYpD M3MEHEHa - Iy4YKH KOJUIAreHOBBIX
BOJIOKOH YTOJIIEHBI, QYKCHHODHIBHBI, PACTIONOXEHBI KOMITAK-
THO ¥ OPUEHTUPOBAHBI MAPAJUICIBHO MOBEPXHOCTU KOXKH, -
CTUYHBIC BOJIOKHA BU3YaJM3HPYIOTCS B BUJIE OT/EIBHBIX MeJ-
KUX ()parMeHTOB MIIM HE OTIPEIENSAIOTCA. Y HHTAKTHBIX MOPCKHX
CBMHOK COCOYKOBBIH CJIOW MPEACTaBIEH PBIXJIOW BOJOKHUCTON
COEJICHUTENIFHON TKAaHbIO, B €€ COCTaBEe ONPEIENAIOTCS TOHKUE
IYYKH JIaCTUYECKUX U QyKCHHOQUIIBHBIX KOJUIAr€HOBBIX BOJIO-
KOH. MeXy BOJOKHHUCTBIMH CTPYKTYpaMH BH3YaJIM3UPYIOTCS
HEMHOTOYHCIIeHHbIe (prOpobIacTsl, Makpodard, TkaHeBbIe Oa-
30(pUITBI, TUMQOIUTHI.

Puc. 3. Ouacosvie usmenenus 6 oepme: nponugepayus gu-
bpobnacmos (1), ymonweHue nyukos KoiIA2eHOBbIX BOJIOKOH
€ UCYE3HOBEHUEM SNACMUYECKUX BONOKOH (2), MeIKoouazosbvle
socnanumenvHule ungurompamet (3). I pynna obnyuennvix YPA
mopcekux ceunox. Okpacka nukpogyxcurnom no ean I'uson, x400

ITnotHocTh (uOpOGIACTOB B TIpymme MOPCKHUX CBH-
HOK, IIOIBEPTHYTHIX Bo3aeiicTBuio YDA, cocrtaBuia
1641,21+£52,08 sk3/Mm? (Tabauiia), T0CTOBEPHO MPEBbINIAs
COOTBETCTBYIOIIEE 3HAYCHHE B 3,3 pa3a y HHTAKTHBIX KHBOT-
HbIX (493,90+12,60 sx3/MM?).

ITpocBeTbl cocyoB B ouare OOXydYeHHs BBIPa)KEHbI, 3arol-
HEHbl ()OPMEHHBIMU 3JIEMEHTAaMH KPOBH, TPEUMYIIECTBEHHO
spurporutamu. Cocyaucrass Ga3ajgbHas MeMOpaHa TOHKas,
HENpepbIBHAs, SHIOTEIHOLHUTHI YIUIOMEHHONH (OPMBI C BBITS-
HYTBIM 0a30)MIBHBIM spOM. B ouarax BOCHAJIHMTENBHON MH-
¢dunbrpanyy, JoKycax nponudeparun GruOpoOIACTOB COCY/IbI
MOJTHOKPOBHBI, BHICTHJIAIOIINE HX SHIOTEIHOLUTHI YKPYITHEHBI,
BBICTYIIAIOT B IIPOCBET COCY/A, IIUTOILIA3Ma KJIETOK HaOyxmias,
COZIEPKUT OKpyTIoe Oa3oduabHOE aApo. B mpumarkax koxu Oa-
3aJIBHBII CIIOH STUTENHNs BOJOCSHBIX BIATAJUI C TPU3HAKAMH
MHTOTHYECKOW aKTMBHOCTH.Y MHTAKTHBIX KMBOTHBIX KaIMJLIS-
PBI COCOYKOBOTO M CETYATOTO CJIOEB C XOPOLIO BBIPAKEHHBIMHU
MPOCBETAMH , B KOTOPBIX ONPEEIASTCS YMEPEHHOE KOJIIMYECTBO
(hOPMEHHBIX NEMEHTOB KPOBH, MPEUMYIIECTBEHHO 3PUTPOLIHU-
TOB. PaBHOMEpPHO pacroiokeHHbIe Ha COCYIMCTON Oa3albHON
MeMOpaHe SHIOTEeIMOLUTHI TUIOCKOH (opmbl co cnado Ga3o-
(UITBHON UTOIUIA3MON M HECKOJBKO BBITSIHYTBIM simpoM. Ile-
PHBACKYJISIPHO KOE-T/Ie BCTPEUaloTCsl MEJTKHE CKOIIIEHHS! MaKpO-
(haroB 1 TUM(OIHUTOB.

Takum 00pa3oM, B pe3ysbTaTe HMPOBEACHHOTO MHUKPOCKOIH-
Y4ECKOro ¥ MOp(OMETPUUECKOTO UCCIISIOBAHMIT OMyYEeHBI JIaH-
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HBIE O TOM, YTO TOCJIE JOKAIBHOIO (PPAKIIMOHHOTO OOIYUCHUS
V@A B KoXe JKHBOTHBIX MOp(oIorHyeckas KapTHHa BO BCEX
CTPYKTYPHBIX KOMIIOHEHTaX HOCHT HEOJHOPOIHBIN XapakTep.
B snuaepmuce HaOMIOAAIOTCS COYETAHHE ABTEPATHBHBIX W3-
MEHEHUH B BUJIE BaKyOJIbHOM JIeTeHepalliy U aronTo3a uaep-
MOIIUTOB, YCHIICHHE MPONTH(epaTHBHON aKTHBHOCTH 0a3aIbHBIX
KepaTHHOLUTOB U (JOPMHUPOBAHUE OYAr0OB TUIEPILTA3UHU THIEP-
MHuca, HapyiieHne AnQ@GepeHINPOBKH KICTOK C Pa3BUTHEM 't~
Tiep- U Mmapakeparosa.

B nepme ouaroBele OECTPYKTHBHBIE HM3MEHEHUsS] COEIUHU-
TETbHOTKAHHBIX BOJIOKOH COMPOBOXKAAIOTCSI PEAKTHBHBIM BOC-
TMaJeHUEeM C HATMYHEM B COCTABE BOCHAINTENIbHBIX HHOHUIBTPa-
TOB KaK IOJINMOP(HOSIEPHBIX JICHKOIUTOB, TAK U TUM(OIUTOB
1 TUCTHONNTOB. OTMEUaroTCs TaKKe MPU3HAKY HAYMHAIOMINXCS
perapaTUBHBIX MPOLECCOB B BHIE Mpoiubepanun (QyHKINO-
HaJIbHO-aKTUBHBIX (UOPOOIACTOB M YCHWIICHUS KOJUIareHore-
He3a B yUacTKaxX MOBPEXICHHUS KOIIAreHOBBIX U 3MAaCTHUECKUX
BOJIOKOH.

OOpaiaer BHUMaHHE HEKOTOpasi CXokecTb MOpHODYHKIIHN-
OHAIIbHBIX M3MEHEHHH, yCTAaHOBIEHHBIX B JAHHOM HCCIEN0-
BaHUM, ¢ MOP(OPYHKIIMOHATIEHBIMH HAPYIICHUAMHU, BO3HHKA-
IOMIUMH BCIEACTBHE OJHOKPATHOTO COYETAHHOTO OONy4YeHHs
YO A+B B pannue (2 yaca — 3 cyTKH) mociie 00Iy4eHHs CPOKH
[8]. Bo3neiictBue YO A+B BbI3bIBaeT BBIpaKEHHOE TIOBPEXKIa-
1o1Iee AeiicTBHE Ha BCE CTPYKTYPHBIE KOMIOHEHTHI KOXKH (YTOI-
IIeHHe MHUAEPMHECA, TIOSBIEHHE KJIETOK COTHEUHOTO 0XKOTa, Ta-
paxeparo3s, yBelHueHHEe IOTHOCTH (puOpoOIacToB, M3MEHEHHUS
KOJIJTAT€HOBBIX M 3TACTUUECKHX BOTIOKOH).

VuursiBas 00Hapy)KE€HHOE OTpHIATeNIbHOE Bo3zeiicTBre YD
A B U3y4EHHOM PEXHMe Ha KOXY, aKTyallbHOW MpeaCcTaBIsIeTCs
pa3paboTKa Mep MO CHIKEHUIO OTPHLATEIBHOTO BO3ACHCTBUS
Y®A, 4T0 1 COCTABUT LIeNIb HAIUX OyAyIINX UCCIEIOBAHUH.
BoiBoabl.

1. HeiictBue nokanpHOro (pakiponHoro YDA obmydeHus Ha
KOJKY TIPUBOAUT K Pa3BUTHIO TTATOTHCTOIOTUUECKUX U3MEHEHHUI
B 00JIy4aeMOM CEIrMEHTE C MPU3HAKaMU OCTPOTO BOCHAJICHUS C
TEHJICHIIMEH K XPOHU3ALUHU TIPOIlecca.

2. B snunepmuce oOHapyKHUBAaeTCsl MHOTOKPaTHOE B CPAaBHEHUH
C HOPMOH YTOJIIIEHHE SITHIEPMUCA, IUCTPOYHIECKHE N3MEHE-
HHS 3MTHIEPMOIIUTOB, THIIEP- M MTaPaKepaTos.

3. B nepme HaOJIOAAIOTCS O4aroBble JIECTPYKTHBHBIE H3MEHE-
HHS COEIMHHUTEIBHOTKAHHBIX BOJOKOH, COMPOBOXIAOIIUECS
PEaKTHUBHBIM BOCMAJIEHHEM C MPH3HAKAMH HAYalbHBIX pera-
paTHBHBIX TIPOLECCOB B BUe mposudeparun QyHKIMOHATEHO
aKTUBHBIX (HUOPOOIACTOB (MIOTHOCTH (UOPOOIACTOB 3HAUM-
TENbHO YBEIMYEHA) M YCUJICHHS KOJUIareHOreHe3a B y4JacTKax
MOBPEKAECHNS KOJIATEHOBBIX M TACTHYECKHX BOJTOKOH.
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SUMMARY

MORPHOLOGICAL CHANGES IN THE SKIN OF GUIN-
EA PIGS AFTER THE IMPACT OF LOCAL UVA EXPO-
SURE

'Kitsyuk N., >Zvyagintseva T., *Myronchenko S.

'LLC Leomed Clinic, Kyiv;, ’Romodanov Neurosurgery Institute
of National Academy of Medical Sciences of Ukraine, Kyiv, *Na-
tional University of Pharmacy, Kharkiv, Ukraine

It seems that safety of the impact of the UVA on the skin is
associated with insidious identifying of early manifestation of
damage and distant consequences of impact on the skin and the
whole organism. The imagination of safety of UVA exposure has
led to wide spread of radiator of UV rays of range A. This scien-
tific research was devoted to identifying of positive and negative
impact of UVA on the skin. The aim of the study was to inves-
tigate the morphological and functional state of the guinea pigs’
skin under the influence of local fractional UVA radiation. Mate-
rials and methods. Studies were conducted on albino guinea pigs
that weight 300-350 g. The local fractional regime of exposure
was obtained by UV radiator OUFK-03, which generates mainly
UVA radiation with the aim of creating the model of exposure
in the most similar to real conditions. The shaved area (2x2 cm)
of animals’ skin (n=6) was exposed for 30 minutes for 5 days.
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Guinea pigs were located in a distance of 10 centimeters from
the source of exposure. Experiments with animals were finished
on the 6-th day after exposure. All animals were deduced from
the experiment with the help of general anesthesia keeping the
principles of bioethics with the aim of investigation of pecu-
liarities of morphological changes of skin. Visible changes in
the morphological and functional state of the skin were detected
on the 6-th day after irradiation: signs of acute inflammation
and a tendency to chronicity of the process, multiple, compared
with normal, thickening of the epidermis, degenerative changes
in epidermocytes, hyper- and parakeratosis, focal destructive
changes in connective tissue fibers in the dermis, which are ac-
companied by reactive inflammatory processes. Signs of starting
reparative processes in proliferative form of functional active
fibroblasts and increasing of collagenogenesis at sites of dam-
age of collagen and elastin fibers are market simultaneously. It
is considered that the negative effects of UVA in studied regime
on the skin, the task of developing of depending actions is to
reduce negative UVA impact which will be the aim of our next
researches.

Keywords: local UV A irradiation of guinea pigs, skin mor-

phology.

PE3IOME

MOP®OJOTHNYECKHUE U3MEHEHHUSA KOXHW MOP-
CKHX CBUHOK ITPH BO3JIEMICTBUAU JOKAJBLHOT'O
Y® A OBJIYUYEHUSA

"Kumox H.H., 23Bsarunuesa T.B., *Muponuenkxo C.U.

000 «Knunuka Jleomeoy, Kues; *I'Y «Hncmumym netipoxu-
pypeuu um. akao. A.I1. Pomooanosa HAMH Vkpaunory, Kues;
SHayuonanvnolii papmayesmuyeckuii ynusepcumem, Xapokos,
Vrpauna

Lenbio HccieOBaHUS SIBUIOCH ONPEICIUTh BO3ACHCTBHE JI0-
kanbHOTrO (hpakionHoro YOA obnyueHus Ha MopodyHKIHO-
HaJbHOE COCTOSIHUE KOXKH MOPCKHX CBHHOK.

HccnenoBanuist MpOBOIMINCH HA MOPCKUX CBHHKAX-aJIbONHO-
cax Maccoit 300-350 r. C mesbio co3qaHus MOAENIU O0TyUeHuUs,
HanOosee NPUOIIKEHHOM K peanbHbIM YCIOBUSIM, HIPHUMEHSIIN
PEXKHM JIOKAIBHOTO (PpakIHOHHOTO 00MydYeHus yasTpaduosne-
ToBbIM obOiyuatesniem OYDK-03, renepupyromum YOA. Boi-
OpUTBIM y4acTOK KOXKU JKUBOTHBIX pa3zMepoM 2Xx2 cMm (n=6)
obiydanu exenHeBHO 1o 30 MUHYT 5 AHEH MOAPsI, MOMe-
11asi HICTOYHUK 00JydYeHHs Ha paccTostHuM 10 cM OT MOpcKoi
cBuHKU. Ha 6 JeHb )KUBOTHBIX BBIBOJMIIN M3 DKCIIEPHMEHTA.
B kadecTBe KOHTPOJSI MCIIOJIB30BAJIM MHTAKTHBIX MOPCKHX
cBHHOK (n=06). {51 uiccimenoBanus ocobeHHOCTEH MOpdhoIo-
I'MYECKUX M3MEHEHHH KOXKM JKUBOTHBIX BBIBOJIMIIN M3 JKCIIE-
pPUMEHTA [10J] OOLIMM HapKO30M, IPUICPKHUBASCH IIPUHIIUIIOB
OMOATHKH. YCTAHOBJIEHBI M3MEHEHHsI MOP(POPYHKIHOHATb-
HOT'O COCTOSIHHUSI KOXKH ITOCJIe 00JIyueHMsI: IPU3HAKU OCTPOTO
BOCIAJICHNs] U TCHICHLMS K XPOHH3ALMUHU IIPOLECcca, MHOTO-
KpaTHOE, B CPAaBHEHUHU C HOPMOIi, YTOJIICHUE DIIHJEPMHUCA,
qucTpoduyecKkue HM3MEHEHHs OSIUACPMOLMTOB, THUIEp- H
napakepaTos3, O4aroBble JECTPYKTHBHBIC M3MEHEHHS COCIH-
HHUTEJIbHOTKAHHBIX BOJIOKOH B JIEpME, YTO COIPOBOXKIAETCS
pEaKTHBHBIM BOCIAJICHUEM, OJHOBPEMEHHO OTMEYaroTCs
NPU3HAKM HA4YaJIbHBIX pENapaTHBHBIX IIPOLIECCOB B BHUJE
nponudepanuu HYHKIIHOHATBLHO aKTHBHBIX (HubpoOIacToB
(rutotHOCTH (UOPOOIACTOB 3HAUYUTEIBHO YBEJINYCHA) U YCH-
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JICHUE KOJUIareHOI'€He3a B y4acTKax IOBPEXACHUS KoJliare-
HOBBIX M 3JIACTHYECKUX BOJOKOH.

OtpunarenbHoe Bo3AeHCTBHE HAa KOXy YDA B M3ydeHHOM
peXHUMe CTaBUT Nepes] HeOOXOAMMOCTBIO TIPOBEICHUS JlaTbHEH-
[IMX MCCIICAOBAHUI MO pa3paboTKe Mep MO CHIKCHHUIO €ro OT-
pHUATEIHHOTO BO3ICHCTBHUS.
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BO3MOXHOCTB UCIIOJIBb30BAHUSA JTUOKCUIA KPEMHUS,
HNOJYYEHHOI'O 13 OTXOA0B TPOU3BOACTBA METAJUVIMYECKOI'O MAPTAHLIA,
B ITPOM3BOJICTBE KOCMETUYECKINX KPEMOB I MA3EN

Yypanze JL.A., "Yaresumsuiau B.A., 'Kaxeremuaze M.B., 'SIuu ILA., '"Mcxuaanse JI.B.

"Tounuccruil 2ocyoapcmeennvlit MeOuyunckutl yuusepcumem, Uncmumym gapmaxoxumuu um. M. Kymamenaose;
*Tounucckuii 2ocyoapecmeennviil ynugepcumem um. M. Jicasaxuwieunu,
Uncemumym neopeanuueckoti xumuu u snekmpoxumuuu um. P. Aenaoze, I'pysus

Kpemuuil sBisercs BTOpbIM [0 paclpoCTPaHEHHOCTH dJIe-
MEHTOM Ha 3e€MJIE, 110 KOJTMYECTBY €r0 IPEBOCXOAUT TOIBKO KHC-
sopoz. Ilo crenenu pacnpocTpaHeHHs B OpraHU3ME 4YelIOBEKa
OH Ha TperbeM Mecte [12,14].

KpemHUii BXOIUT B cOCTaB KOJUIAreHAa — OCHOBHOTO Oelika
COCIMHUTEIbHON TKAHU B XKMBBIX OpPraHU3Max, B TOM YHCIIE U
yenoBeka. Camas BBICOKasi KOHLIEHTpALMs KPEMHUS B YeJIoBeYe-
CKOM OpraHu3Me OOHapy KeHa Ha MOBEPXHOCTH KOXKH, BOJIOCAX H
HOrTsiXx. OH aKTUBHO yYacTBYET B PA3JIMYHBIX OMOTEHHBIX IIPO-
reccax, odecneunBas CKpeIuICHHE OT/IeIbHBIX BOJIOKOH KOJUIa-
ICHA U DIIACTUHA, IPUJaBasi COCAUHUTEIbHON TKaHHU IIPOYHOCTD
n ynpyrocts. biarogaps aemy, urpaeT BaxHYIO POJIb B OOHOBIIE-
HUHY U (YHKIMOHUPOBAHNH KJIETOK >KMBOTO oprannsma [15,18].

CHIKEHME COAEpIKaHUs KPEMHUS CBS3aHO C 3aMEAJICHUEM
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CHHTE3a KOJUIar€Ha M 5JIacTHHA, YTO BBI3BIBACT YMEHBIICHHUE
CTEeNEeH! IACTHYHOCTH KOXKH U, KaK CIeJICTBHE, 00pa3oBaHue
MOpIIMH, T. €. (JaKTHYECKH CHOCOOCTBYeT Ha4aJbHOMY 3TaIly
crapenus [1,5]. Ilpouecc OmocuHTE3a KoIareHa mocie Tpe-
THEIo UJIK YETBEPTOIr'O ACCATUIICTHSA )KU3HU OCTACTCS HA HU3KOM
YPOBHE, HEIOCTATOYHOM JUIsi TOTO, YTOOBI 3peiiast Koxka Moria
BOCCTAHOBHUTH WJIKM 3aMECHUTH KOJIJIarcH, KOTOpblﬁ 6])1.]'[ NOTEPSAH
KaK 4acTb IPOLECCOB JEerpajaliy, CBS3aHHBIX C BO3PACTOM
[9,13]. Herpamanus koijgareHa W 3JacTHHA, YMEHBIICHHE KO-
auYecTBa OENKOB BHEKJIETOYHOro Marpukca u GudpobracTos,
CBs3aHbl CO CHMXKCHHUEM YPOBHS KPEMHUSA B COCHHHHTCHLHOﬁ
TkaHH. CrapeHne Heu30eHO NPHUBOAUT K arpoduu, yMeHb-
meHno GuOpoOIIacTOB M HCTOHYEHNIO KPOBEHOCHBIX COCY/IOB.
VMEHBIIIEHHE KOJIMYECTBA KOJUIAr€Ha IIPOUCXOAUT M IOCIe



GEORGIAN MEDICAL NEWS
No 5 (314) 2021

MEHOIIAy3bl, OHO KOPPEJIUPYET C YMEHbIICHHEM MHHEPAIbHOM
TUIOTHOCTH KOCTH, YTO KOHEYHO CBSI3aHHO U C Bo3pacToM [16].

OJIHO U3 CPENCTB MPEeIyPEKACHHS ITOrO HpoIecca 3TO UC-
HOJIB30BaHUE JAMOKCH/A KPEMHHUS B COCTaBe KOCMETHYECKUX M
JIeyeOHBIX Maseil U KpeMoB (apMaIeBTUYECKOr0 M KOCMETH-
yeckoro HasHaueHus. ClieyeT y4uTbIBaTh U TOT (AKT, YTO J0-
CTAaTOYHO BBICOKAsI COPOLIMOHHASI CIIOCOOHOCTD TMOKCH 1A KPEM-
HUA OGeCl’[e‘lI/lBaeT FI/IleOq)I/IHbHOCTb €ro 4acTui u yzlepncal-me
B KOXKE€ OIPE/ICIICHHOIO0 KOJIMYECTBO BOAbL. Hapsay ¢ sTum,
JIMOKCH]T KPEMHHUSI CIIOCOOCH K COpOIUK CBOOOMHBIX PajIvKa-
JIOB, OCJIKOBBIX COCOUHEHHMH (OTMEpIINe KJICTKH KOXKH) U psija
MHUKPOOPraHUu3MoOB, YTO MHNPUBOAUT K OYUCTKE IMOBEPXHOCTHU
KOXKHU J10 ONpPEeeNICHHOrO YpOBHsI. J[ByOKHCh KPEMHHUS SBIISETCS
€CTCCTBCHHBIM IPOTUBOBOCHAIIUTEIBHBIM CPEACTBOM. Hpena—
parhl, ero cozepiKalyie, UCIONb3YIOTCS ISl JICUSHUs! TIPBILICH,
THOMHBIX TIOBEPXHOCTEH U 0XKOTOBBIX MPOIIECCOB KOXKe. Bhie-
yKa3aHHOE B COBOKYITHOCTH U OIPEAENSIeT LelIeCO00pa3HOCTh
UCIIONB30BaHUS IMOKCHIA KPEMHUsI B Ipenaparax JedeOHOro
U KOCMETHYECKOro HasHaueHus. VIMEHHO MOITOMy Ha Cerof-
HAIHAI JACHDb IIPU IPOU3BOACTBE MHOI'MX MECAUIIMHCKUX U MEC-
JIMKO-KOCMETHUYECKHUX TPOIYKTOB YIOTPEOIISIOTCSI IPUPOIHBIC
W CHHTETHYECKHE BEIIEeCTBA, COACpKale KpeMHUi. Jlnokcun
KPpEMHHA U €r0 OPraHUuYCCKUE COCAMHEHHUS IHUPOKO NMPUMEHS-
I0TCSl B KOCMETUYECKUX MPOLYKTaX, TAKUX, KaK IMyApbl, MAaCKH,
KpEMBl, IIMJIMHIY CPEJICTBA YXO/a 3a BoslocaMu [24].

paCCMOTpPIM HEKOTOPBIC M3 IMPOMBIIIIECHHO BblHyCKaeMle
HPOJIyKTOB.

[Monucopd MII - copbent npumensiercst B GapMaryu U Tex-
HOJIOTUH KOCMETHUKH B KAa4CCTBC 3aFyCTI/IT€J'l$[ Ma3CBbIX OCHOB,
OH Croco0EH CTadMIIM3UPOBATh, B IPOLIECCE U3TOTOBIICHUS, JIU-
HUMEHTBI U CyCIIeH31H (IIPU IPOU3BOJICTBE Ma3eBbIX hopMm), nc-
HOJIB3YeTCsl B KauecTBe 100aBOYHOrO MarepHana Ipu W3roTOB-
JICHUH TaOJICTOYHOM ¥ KalCyJIbHOM (OpM IpenaparoB, a TAKKe
Pas3JIMYHBIX KOMIIO3ULUAX l'IJ'lOM6I/IpOBO‘lHl>IX MarepuaoB. Bﬂa-
roJapsi BEICOKOW COpOIMOHHON aKTHBHOCTH, ITPU CMEITHBAHUH
¢ KaKUMHU-TH00 CyOCTaHLHMSIMU CIOCOOSH cOpOMpOoBaTh Biary
u 6I/IOHOFI/ILICCKI/I AKTHBHBIC COCTAaBJIAIOIIHNC, yMeHbU_IaTb CKO-
pocth ux pezop6umu. [Nomucopd MII criocoben k copOuuu 10
5 T BojbI, Oarozapst 4eMy MOXKET CO3/1aBaTh B3BECH U KOJIJIOH/I-
HBIC pacTBOpPHI [27].

Kogenoc (cunTernyeckuit aMop(HBIN JUOKCHI KPEMHHS) —
QHAJIOT A’3POCHUIIA, MPU MPUMCHCHUH B KOCMETHKE M (hapMariuu
CrocoOeH TMOBBILIATH BSI3KOCTh PACTBOPOB M CTEHICHB CHITYYECTH
MOPOIIKOOOPa3HbIX CyOcTaHIuiA. Vcronb3yercsi B POM3BOICTBE
nact, Maseil, KpeMoB, ITyAp, B Ka4ecTBe IaJsIIero abpasusa npu
MWUIMHTE KOKU U 71 yAAJICHUS TPsA3U Ha Koske [28].

KapGoBailT (coBpeMeHHbIH KOMOMHUPOBAHHBIH YHTEPOCOP-
OeHT 4-r0 TMOKOJICHHsI) HA OCHOBE BBICOKOJMCIIEPCHOIO JIHOK-
culia KPEeMHUSI 1 MUKPOKPHCTAUIMYECKOH 11eIUIt003bl. biaro-
Japsi KIIMHUYCCKU l'lOZ[TBep)KJleHHOMy MeXaHl/I?)My CBsI3bIBaAHUA
aToreHHbIX Gaktepuii, copberT KAPBOBAMT npumensercs
KaK aHTHIMApeiHOe CPECTBO, COKpAIIAIOIIee JUIUTEILHOCTh
ocTpoit nuapeu [20].

Anecopb - KOMITIEKC KPEeMHHMsI THOKCH1a KOJUIOUTHOTO U STH-
TApHOW KHUCJIOTHI, KOTOPBIA CIIOCOOEH CBS3BIBATH U BBIBOJIUTH
U3 OpraHu3Ma, a KOHKPETHO U3 JKeYJOUHO-KUILICYHOTO TPAKTa,
9H/JIOr€HHBIC ¥ JK30T€HHbIE TOKCHYECKHE BEIECTBA Pa3IMIHOM
HOPHUPOJIBI. AKTHBHOE BEIIECTBO - KPEMHHS AUOKCH/| KOJJIOHMI-
HBIW, BBIBOJUTCS B HEM3MEHHOM BHUE. B ero cocrase couep-
JKUTCA AsHTapHas KUcjora — MOLquIﬁ PETYJIATOP 3allIUTHBIX CUJT
Opranusma, KoTopas a](TPIBPI?;PIpyeT UMMYHUTET, ITOBBIIIACT pa-
00TOCIIOCOOHOCTh M CIIOCOOCTBYET BBIBEJICHHIO M3 OpPraHU3Ma
TOKCHUYECKHX BetecTs [19].

© GMN

BaiiTcop6 - cOBpeMeHHBII SHTEPOCOPOCHT, B COCTaB KOTOPO-
ro BXOJUT KOJ'[J'[OI/I}lelI;’I JUOKCU KPEMHUA, MIPUMEHACTCA 1IPpU
Ppas3inYHbIX Hapymel-lm[x CO CTOPOHBI )Ke.]'ly)lO‘IHO—KI/lIJ_Ie'-lHOFO
TpakTa, 00J1a/1aeT BHICOKON COPOIMOHHON €MKOCTBIO,yAeIbHAs
moma s nosepxHoctu 300 m?/r. [21].

AdpOCHIT CITyKHUT CPEIICTBOM JJIsl OIy4eHHs Ojeorenel, ux
TOJIyYEHHE [T03BOJISIET €ro BBICOKasi COPOLIMOHHAsI CIIOCOOHOCTh
1o macyam. Mcnonb3yercs Takxke NpH MOTy4YEHUH KOCMETHYe-
CKUX U J'le'-leGHbIX Oyap U HEKOTOPBIX CPEACTB IJId Makus>Ka B
MOJOOHBIX CITydasX a’pocuil KOMOHMHHUPYETCsl C HeopraHuue-
CKMMH M OpPraHMYECKUMHU coeauHeHusiMu. [logoOHble cMecu
CIIOCOOHBI 3aMaCKUPOBATh MOPILIMHBI, U PY3HO OTpaxkasi CBET
[2]. AHamoru4HyI0 poJib BBINOJNHSIOT CHJIMKAresu, Onaromaps
BBICOKOH MacOEMKOCTH M T'MI'POCKOIUYHOCTH OH MOXET OBbITh
UCIIOJIb30BaH MPH JICUSHUE KUPHOH U BIKHON KOX [3].

W3 cuHTeTHYeCKHX KpEMHECOAEpIKallluX IpenapaTtoB Hau-
0oJiee 4acTO MCHONB3YIOTCS CHIIMKOHBI pa3Hoil cTpykTypbl. Ha
OCHOBAHHUH JIMTECPATYPHBIX JAaHHBIX MOXHO CAEJIaTh BbIBO/, YTO
B OCHOBHOM HNPUMEHAIOTCA CICAYIOIIUE CUIIMKOHBI: TUMETHKO-
HbI (CHJIMKOHOBBIE Maciia), KOTOpbIe 00JIeryaoT pacuechiBaHHEe
¥ YKJIaJKy BOJIOC, IMOBBILIAIOT MX OJECK, 00pasyroT 3aIllUTHYIO
IUICHKY, 00JIaJiasi IPU STOM PEreHepUpyIOInUM JSHCTBHEM; T10-
JINOJIAUMETHUKOHBI (COHOHI/IMepr - BOJOPAaCTBOPUMBIC CHJIH-
KOHBI) - OOJNaJal0T MOBEPXHOCTHO-AKTHBHBIMH CBOWCTBAMH,
COBMECTHMBI C pa3JINnYHbIMU q)yHKLlI/IOHaHbeIMl/I )1063.3](3.—
MM, YIYYIIAOT YKJIAJKY; aMUHO(QYHKIHOHAIBHBIC CHIIMKOHBI
(aMOIMMETHUKOH), KOTOPbIE COXPAHSIOT I[BET OKPAIICHHBIX BO-
70c, 001aJal0T KOHAUIMOHUPYIOUIMMH U PETreHEPHPYIOLINMH
CBOﬁCTBaMl/I; I/IHKal'leJ'lI/IpOBaHHble CHUJIMKOHBI - I IIPOLIECCOB
INOBBIIICHUA Ka4€CTBa YKJIAAKU BOJIOC, d)aKTI/I'-IeCKI/I Ipu 3TOM
IPOUCXOAUT OoJiee Xopollee KOHIULMOHUPOBAHUE BOJIOC; JIHU-
METHUKOH JiaypaT CYKIMHOITIMKAH, BOAHAas SMYJIbCHsl BbICOKOMO-
JICKYJISIPHOTO CHJIMKOHA, Hanbosee 3()eKTUBHBIN pPereHepupyro-
Ll.lI/If/i PpE€arceur, rnpu €ro IpUMEHECHHUHU MOABJIACTCA HICJIKOBUCTOCTD
BOJIOC, OTCYTCTBYIOT CEKyILHeCs] KOHUUKHU[206].

AJ'[}OMOCI/IHI/I](EITBI - HNPUPOAHBIC COCAMHEHHSA, B KOTOPBIX
KpPEMHHEBasl KHUCJIOTAa COYETACTCA C OKCHJIOM aJIOMUHMA. DTO
KOMITJIEKC COIEpXKalMi, Hapsay ¢ KPEeMHHEM M aJIOMUHUEM,
HATPHH, KaJuii, KaJbLui 1 6apuil, 4TO yBEINYUBACT €ro Jiedeo-
HBIC CBOﬁCTBa. KaOJ'Il/IHOBaﬂ IJIMHa NMPUMEHSACTCA B IIPOU3BOI-
CTBE IIyIp M MakusDka, B OTOSNIMBAIOIINX KpeMax. B kadecTBe
KOMITIOHEHTOB KOCMETHYECKHUX CPEICTB M MAaCOK CIIHOIOCOIep-
XKallie MIMHBl He TOJIBKO afcoOpOUPYIOT pa3IM4HbIC BELECTBA,
HO U CIIOCOOCTBYIOT IIEPEXOY B KOXKYy M3 MAacOK M KPEeMOB J10-
OapisieMble B HUX B IIpolecce MOMY4YeHUS OMOJIIOTMYECKH CO-
enuHeHus. OHM IPUCYTCTBYIOT B COCTABE OYMIIAIOLIETO MOJIOY-
Ka, 1 B OTOM cnyl{ae BO3MOXHO HE BBOAUTH B HEI'O OMYJIbI'aTOPHI.

W3 pacTUTEnbHBIX CPEACTB HAHOOJBIICEe KOJHYCCTBO KPEM-
HHS COJICPIKUTCS B TIoOerax 0amOyKa, TaM jke HaXOIsATCsl aHTH-
OKCHIaHTbhI, MUHEpaJIbl, (JIaBOHBI, (PCHOTOKUCIIOTHI, JIAKTOHBI,
9TH COCMHCHNUS 00JIaal0T aHTUOAKTEPHUAIILHBIME CBOHCTBAMH.
[Ipu ucmons30BaHUKM SKCTpakTa 0aMOyka B Kpemax, Mmyapax,
Mas3ax preHHﬂCTCH u TOHPI3I/lpyeTC$[ KOXa, YMEHbIIACTCA KOJIN-
YECTBO MOPIIWH, OHAa HAChIIIACTCA MUHEPAJIaMH, Yy KOXHU IOAB-
JISICTCST MAaTUPYROLIHHA 3((BEKT, YBEITHUNBACTCS IACTUYHOCTD U
YIPYTOCTb COCIAMHUTEIBHON TKaHH. DKCTPAKT UCIIOIb3YyeTCs B
JIe30ZI0paHTax M aHTUIEPCIUPAHTaX, B CPEICTBAX MIPOTUB LEJI-
monura [6,20].

B Hacrosiiee Bpems H3BECTHO 3HAYUTEIBHOE KOJIMYECTBO
pa3HOOOpa3HBIX JHTEPOCOPOCHTOB CIOCOOHBIX YAAIATh W3
OpraHu3Ma TOKCHYHBIC BEIIECTBA, KOTOPbIE 0OpPa30BBIBAIOTCS
B OpraHu3Me B pPe3ylibTare TOKCHMYECKUX IMPOIYKTOB OOMEHa,
7100 MOMABIINX U3 OKpPYXKaroLel cpeabl. YHoTpedneHue sHTe-
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POCOPOEHTOB Ha OCHOBE TMOKCH1a KPEMHUSI CIIOCOOCTBYET CHHU-
JKEHHIO MeTabO0JIMYeCKOH Harpy3KH Ha OpraHbl JAETOKCHKAILMH
(B mepByI0 ouepellb Ha MEYEeHb U MOYKH), YCTPAHEHUIO AUCcHa-
J1aHca OMOJIOTMYECKH aKTUBHBIX BELIECTB B OPraHu3Me, KOppeK-
ouu 0OMEHHBIX IIPOLECCOB 1 UMMYHHOTI'O CTaryca, yly4lICHUIO
rokasareseil IunuaHoro oomMeHa (ypoBeHb XOJIECTEpHHA, TPH-
DIXIEPHIOB ¥ OOIIHX JUITHI0B). DHTEPOCOPOCHTHI TTOT0OHOTO
TUIa OOJDKHBI YAOBJIETBOPATH ONPEACIICHHBIM Tpe6OBaHI/I$[MI
XOpOILIKE OPraHOJICHTHYECKHE CBOIMCTBA, YIOOHas JIEKapCTBEH-
Has (opMma, XOpoIKe COPOLMOHHBIE CBOICTBA, B 4aCTHOCTH
BBICOKAs aJICOPOLIMOHHAs aKTHBHOCTH;0TCYTCTBHE Hapyllie-
HUH €CTECTBEHHOH KHIICYHOH MHUKPOQIOpbl MHpH IpueMe
npernapara;TOKCHKOIOrHYecKasi 0e301acHOCTb;aTpaBMaTHIHasI
0€30MacHOCTb JUIs CIM3UCTBIX 000JI0YEK;0CTATOYHBIH YPOBHb
9BaKyalus u3 kumednuka. K npsmomy addexry copbeHToB OT-
HOCHUTCS aKTHUBHAsi COPOIMS TOKCHYCCKHUX MPOJIYKTOB OOMEHA
¥ BOCHAJIUTEIBHOIO Mpoliecca, OHOMOIMYECKH aKTHBHBIX Be-
HIeCTB (HEHPONENTH IbI, TPOCTATIAHNHbBI, THCTAMHUH, CEpOTO-
HHH), IaTOT€HHBIX OAaKTepHUil U BUPYCOB, OaKTEPUATIBbHBIX TOK-
CHHOB [25].

HaGmromaercst yBeJlIMueHHE HOMEHKIATYpPbl M KOJMYECTBA
KOCMETHYECKHX IpenaparToB, coaepkammx kpemuui [7,8,17].
B HacTosiee BpeMsi B 0CTATOYHO OOJIBIIIOM aCCOPTUMEHTE BbI-
IyCKAIOTCsl, KAK COCAMHEHHSI KPEMHHs, TaK U KPEMHECO/IeprKa-
1mas KocMernueckas npogykuus [4,10,11,12,13,22].

B I'pysum obGorarutensHbie (adpuku UYwmarypckoro mpo-
MBIIUICHHOTO PErvoHa IepepadaThiBaloT MapraHieBylO Py,
IpH 3TOM 00pa3yroTCsi TEXHOTECHHBIC OTXOJbI B KOJIMYECTBE
50% oT mepepaboTaHHOW Macchl, KOTOpPbIE MOAJEKAT cOOPY
B CIIELMAJbHBIX XPAaHWIMIIAX W JajJbHEHIIEeH yTHIU3aLUH.
Mecra, BbIACICHBIE [UIs cOOpa, TaBHO HEPEIOTHEHBI, a JTaH/-
U_Ia(bT peruoHa HE MO3BOJACT CO3JaHUEC HOBBIX XpPaHHWJIMIL.
Bcest Mmacca TEXHOTEHHBIX OTXOAOB CKJIIaAupyeTCs BOJIM3H OT
neiicTByronux hadbpuK, co3aBasi Cepbe3HbIe IKOIOTHYSCKUE
npobieMsbl Ul OKpYXalolled cpelbl Lejaoro peruona. [lis
yAy4IIeHHUs SKOJIOrMYECKOH CHTyallud M JAajbHEHIIero oc-
BOCHUA IIPOMBIIIJICHHOI'O IMOTEHIMAJIA qHaTprKOFO peruona
HEo0X0MMO pelIeHHe 3TONW IpobIeMBl - TepepadoTKa TeXHO-
I€HHBIX OTXOAO0B B IIPOAYKTHI, Tpe6yeMble HOTpeGHTeHbCKHM
PBIHKOM. VyuteiBas Haaudue B 0TX0JaxX BE€ChbMa 00JBIIOTO
KOJIMYECTBA KPEMHHUSI M MOTPEOHOCTh B MPOAYKTaxX €ro co-
nepxamux (a’dpocuii, KapBasoj, OPUCHI, racuil, copOOCHUI,
Tukcocui, noiaucopd MII), pazpaboTka METOAOB MOIyUCHHS
€ro M3 9TOT0 ChIPbs BECbMa aKTyaJibHa.

Marepuay u metoibl. B HacTosee Bpems B MHcturyre He-
OpraHNYecKOl XUMHUH U JIeKTpoxumunu uM. P. Armanze Tou-
JIMCCKOTO FOCYIapCTBEHHOro yHuBepcutera uM. M. Jlxapaxui-
BWJIU T1OJ1 PyKOBOJICTBOM JIOKTOpa TeXH. Hayk B.A.YUareaumsuin
pa3paboTaH a30THOKUCIBIH METO NMepepabOTKH 9TOTO CHIPBSI C
nocleyronel ourckoil. B kauecTBe KOHEUHOro NMPOIYKTa TO-

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

Jy4aeH MeJIKOJMCIIEPCHBIH ITOPOIIOK JABYOKHCH KPEMHUSI C JIHC-
HepcHOCTHIO yacTul MeHee 0.05 MM ¢ conepkaHieM OCHOBHOTO
BelecTna 10 96-97% .

Pesyabrarel um o0cy:xaenue. IlpenBaputenbHoe u3ydeHue
nonyqeﬂoﬁ ):[ByOKPlCI/I KPpEMHHs T10Ka3ajao IPaKTU4YECKOE OT-
CYTCTBUE TOKCHMYHOCTH B KOHLCHTPALMOHHBIX IIpEaciIax yHO—
TpeONseMbIX MpPU  CO3AaHUM  Map(IOMEPHO-KOCMETHYECKUX
cpeacTs, abcopOIMOHHAsI aKTHUBHOCTH 110 METHUJICHOBOMY CHHE-
My cocrtasisier 170 Mr/t, o xxenatuHe 194 Mr/r. DTu naHHBIC U
BEJIMYMHA JUCIEPCHOCTH IMMO3BOJIAIOT IIPOrHO3UPOBATH BO3MOXK-
HOCTb HCIIOJIb30BaHUS IIOJYYCHHOI'O np0)1y1<Ta B KOCMCTHYC-
CKHX Iperaparax.

B HacTosiieM cooOLIeHUH OMMCHIBAETCS BOSMOXKHOCTD MIPH-
MCHCHUA nonyl{aeMoro JUOKCHIA KPEMHHA IPU IMOJTYUYCHUU
KpeMOB M Ma3eil (apMareBTHYecKoro M JEKapCTBEHHOTO Ha-
3HA4YCHHs. B MOIENbHBIX DKCIEPUMEHTaX HCIONB30Ballach Ma-
3eBasi OCHOBA SMYJIbCHOHHOTO THIA, COAEpPIKAIIasi B KauyeCTBE
OCHOBHBIX KOMIIOHEHTOB MOHOITIMUEPUABI ITUCTUIIMPOBAHBIC,
BOCK 3MYJIbCHOHHBIH, onucopOar-80, Maciio 0JIMBKOBOE, BOLY
obecconenyro, kapbonon 940. Mcnons3oBanue B penentype
MOJIy4aeMbIX KPEMOB M Ma3seil psiia SMyJIbraTopoB M CTAOMIIH-
3aTOPOB I03BOJISET IOJy4aTh OCHOBY C JIOCTATOYHO BBICOKOM
KOJUIOUHOCTBIO M TEPMO-CTaOMIIbHOCTBIO.

[Tpu BBeIEeHUM B OCHOBY HCIIOJIB3YEMOTO AMOKCH]A KPEM-
HUS 0Ka3aJ0Ch, 4TO 10 pocTkenus 7-10% koHueHTpauuu (B
3aBHCHMOCTH OT )K€IaeMOW KOHCHUCTEHTHOCTH) OH JIET'KO CMe-
IIUBACTCA C OCHOBOﬁ I[P UHTCHCUBHOM IEPEMCIIVBAHUU HA
ypoBae 100-110 o6/muH. AHanu3 monyueHHOro kpema [23]
MOKa3all, YTO 00pa3yeTcsi OHOPOAHAS KOJTIOUAHO-TEPMOCTa-
OuibHas cucTeMa HEOOXOAMMOW KOHCHCLEHIHH TEJIECHOTO
nBera (tabmuua 1). [Ipu XxpaHeHHU B yCIIOBHSIX KOMHATHOM
Temieparyps! 6e3 npuMeHeHus napabeHoB B TeueHue 1 roxa
CBOWCTBA €€ HE M3MEHSIOTCS, 4TO 00YCIIOBICHO HAJIHUYUEM B
cocTaBe dPUPHBIX Mace.

W3yuyeHne cTaOUIBHOCTH IOJTYYEHOTO KpeMma IpH BBEICHUE
B HETO PACTHTEIbHBIX IKCTPAKTOB M3y4ajoCh IIPU HCHOJIB30Ba-
HHUHU CYXHUX 9KCTPAKTOB: JHCT 4as 3eneHoro (Camelliasinensis),
KOTOPBII COMEPXKUT TyOUIbHBIC BEIICCTBA, KATCXUHBI, KAPOTU-
HOMJIBI, TOKOdepon, kodenH, dpupHbIe Macia, MHHEpaJIbHbIC
BelecTBa (Kajuui, Kaabluui, ¢pochop, Marauii); Juct mandes
(Salviaofficinalis) comepxut 3dupHOE Macio, coCTosIIee W3
D-o-nunena, nuHeodna, a-up-tyiiona, D-6opueona, D-kamdopsl,
a TaKKe (IaBOHOUBI, yOHIbHBIC BELIECTBA, HEKOTOPBIE KUC-
noter; tuct MaThl (Menthapiperita), copepikariuii MEHTOJ U €ro
3(upbl, aCKOPOMHOBYIO KHCIIOTY, PYyTHH, KapOTHH; IIBETKH Ka-
nenayisl (Calendulaofficinalis), conepixarue kapoTuH (IpoBu-
TaMuH A), CTEpHHBI, TPUTEPIMHOMUIBI, (hIIaBOHOU/IBI, dQUpPHbIC
Macia, KyMapuHbl, MAKpO U MUKPO3JIEMEHThL. Takum oOpasom,
O0XBa4yeH JI0CTATOYHO OOJIBIION aCCOPTUMEHT OHOIOINYECKH aK-
THUBHBIX BCIICCTB pa3nntn—10ﬁ IPUPOIBI.

Tabnuya 1. 3asucumocms medncoy cooepiicanuem 08YOKUCU KPEMHUs 8 Kpeme U €20 CIAOUTbHOCMbIO

Conepikanue ABYOKHCH KpeMHHSi B Kpeme % Buemnuii Buj1, KOJJI0OMIHASI U TEPMOCTAGMIBLHOCTD
KpeMa B Teyenue 1 rona
4.0 Y aosnersopsier
5.0 Y noBnerBopseT
6.0 YaoBnerBopsieT
7.0 VY aosnerBopsier
8.0 VY noBnerBopser
9.0 VY noBneTBOpseT
10.0 Y noBneTBopsieT
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Ta6/m14a 2. 3asucumocmso MeDfCOy codep:»canueM CYXUX pacmumeilbHblX IKCMpPAKmos 6 Kpeme u eco CcmMabuIbHOCMbIO

Copepixanue B W3 nucTheB 3ejieHOTO
KpeMe cyXoro U3 mucrbeB magndest M3uBeTkoBKATCHAYT
N3 auctbeB MATHI
PACTHTEIBHOTO JIeKapCTBEHHOI 0 bLIEKAPCTBEHHOI0
JKCTPaKTa,%
1.0 VY nosneTBopsieT Y nosneTBopsieT Y noBneTBopsieT VY nosneTBopsieT
2.0 Y noBneTBopsieT VnosnerBopsieT Y nosnerBopsieT Y noBneTBopsieT
3.0 VaoBnerBopsier Y noBnerBopsieT VY noBnerBopsieT VaoBnerBopsier
4.0 VY nosnerBopsieT Y nosneTBopsieT Y nosneTBopsieT VY nosnerBopsieT
5.0 Y noBneTBopsieT

Ta6fzu14a 3. Ocmomuueckas akmueHoOCmMb noaydaemolx Kpemos cpaszzulmoﬁ Konuenmpauueﬁ CYXUX SKCmpaxknos

KoamuecTBo 100aBjIeHHBIX B KPeM CyXHX IKCTPaKToOB, % BesnmunHa ocMOTHYECKOl aKTUBHOCTH, %o
1.0-1.5 150.0
2.0-2.5 152.0
3.0-3.5 155.0
4.0-4.5 160.0

Cynst 10 TIOITyYeHHBIM JIaHHBIM (Tabnumna 2), Ipy BBEJCHUU B
KpeMbl 10 4-5% CyXuX 3KCTPaKTOB, CEHCOpPHBIE CBOICTBA, KOJI-
JIOUIHAS ¥ TEPMOCTAOMIBHOCTD KpeMa He H3MEHSIOTCSI.

AHaNOTHYHBIC IAHHBIE MONYYEHB! NPH BBEJCHHH B KPeM
5-10% nByoxucu kpeMHUS, 4% CyMMBI CyXHX PacCTHUTEIbHBIX
9KCTPAKTOB B PAaBHBIX COOTHOMIEHUSX. OCMOTHUYECKYIO aKTHB-
HOCTb CaMOH OCHOBBI M TIOJTyJaeMbIX BapHAHTOB KPEMOB, pa3-
JHYAIOMUXCS KaK 110 KOHIIEHTPAIUH JUOKCHIa KPEMHHS, TaK U
110 100aBIEHHBIM CyXHM KCTPAKTaM, YCTaHABIHBAIN METOJOM
PaBHOBECHOTO JHaNn3a depe3 IMONyNPOHUIAEMYI0 MeMOpaHy.
BHremHei# cpenoii siBnsiach Boma obecconeHHas. KommuectBo
TIOTJIONIEHHON JKUIKOCTH OTIPEAEIISIIN MAaCC-TPAaBIMETPUIESCKUM
aHaJM30M M BBIPA)KalIM B TIPOIIEHTAX K IEPBOHAYAIBHON Macce.
PactBOpoM cpaBHEHHMS ciykw runeproandeckuit 10% pactBop
HaTpusl XJOpHJA,3HaYeHHe KOTOPOTO, B CPEIHEM, COCTABUIIO
150-160% u ee n3MeHEHNE B 3aBHCHMOCTH OT COIEPKaHHs OHO-
JIOTWYECKH aKTWBHBIX BEMIECTB He mpesbimano 10% (Tabmuma
2). IlomoOHast BeNMYMHA OCMOTHYECKON aKTUBHOCTH MTO3BOJISIET
MIPOTHO3MPOBATH BO3MOXKHOCTH TPUMEHEHHUS TTOMy9aMbIX KOC-
METHYECKHX KPEMOB U Ma3ell IS IeUeHHsI KaK THOIHBIX PaHOK,
TaK ¥ THOMHBIX MPBIIIEH.

JInst m3ydeHust BOBMOXKHOCTH M CIIOCOOHOCTH OHOIOTHIECKH
aKTWBHBIX BEIIECTB M3 KpeMa IPOHUKATh B KOXKHBII MOKPOB B
KauecTBE MOJICITBHON CHCTEMBI UCTIONB30BaHa METOMKA JAITKH
Tletpu ¢ Maccoii arap-arapa rnpu Temmneparype 37°C.

[omydeHns! ciemymue pes3yabTaTel: KpeM € M0OaBKOH JKC-
TpaKkTa W3 JIUCTA 4asi 3eJIEHOTO, pa3Mep AuameTpa oOpa3oBaB-
IIerocs MITHA BOKPYT KPeMa 3aJI0KEHOTO B JIYHKY 4.5 cM.; KpeM
¢ 100aBKOH SKCTpaKTa M3 JFCTa MATHI, pa3Mep Auamerpa oopa-
30BaBIIETOCS MSITHA BOKPYT KPeMa 3aJI0’KeHOTO0 B IYHKY 4.3 cM.;
KpeM ¢ T00aBKOH SKCTpaKTa M3 JIMCTa mIaides, pa3Mep Tuame-
Tpa 006pa30BaBIIETOCS MATHA BOKPYT KPEeMa 3aJI0’KEHOTO B JIyH-
Ky 2.5 cM.; KpeM ¢ J0OaBKOW SKCTPaKTa U3 IIBETKOB KaJICHTYIIBI,
pa3Mep IuameTpa IsATHA 00pa30BaBIIErocs BOKPYT KpeMa 3a1o-
JKEHOTO B JTyHKY 2.5 cM. DTu pa3Mephl JOCTHTAINCh B TEUCHHUE
14 4gacoB SKCHEepHMEHTa, MPUUYEM Ha4dalo 00pa30BaHHS 30HBI
BO BCEX CITydasix HaOIromaeTcs B cpexHeM depe3 50-60 mMuH., 3a
nociexyiomue 7 gacoB Gopmupyercs 10 75% OT MakCHMallb-
Horo pazMepa. Cyzs o pasmepy 00pa30BaBIINXCS OKPAIICHHBIX
30H M CKOPOCTH X 00pa30BaHMUS, MOXKHO IPOTHOZUPOBATH JI0-
CTAaTOYHYIO BEJIMUMHY yCBOEHHS OMONOTHYECKH aKTHBHBIX Be-
IIECTB KOJKHBIM TIOKPOBOM.

© GMN

OmnpeneneHne CTEMEHH MOKPHITUS TIPOBOIIIIN 10 METOAUKE
IBYX cTekol. Jlmamerp oOpasyrommxcs msaTeH coctaBui 38-45
MM, 4TO TIO3BOJISIET CJIENIaTh BEIBOJ O JIOCTAaTOYHO XOPOIIeH Ha-
Ma3bIBaeMOCTH KPEMOB.

[lo moTydeHBIM RAHHBIM H3YYEHHBIH JMOKCHJ KPEMHHS
MMEET XOPOINe XapaKTePUCTHKHU MO a0COPOIIMOHHOI aKTHB-
HOCTH, B JOCTaTOYHOM KOJHUYECTBE CIOCOOEH K ComoOnm3a-
IIUH ¢ 0CHOBOI kpema. CofepiKaline ero KpeMbl JeTKO COMI0-
OMIM3UPYIOTCSA B HEOOXOANMBIX KOJHUECTBAX C IKCTPAKTaMHU
JIeKapCTBEHHBIX PACTeHHUH, BEIHYNHA OCMOTHYECKONW aKTHB-
HOCTH TI03BOJISICT MPOTHO3MPOBATH BO3MOKHOCTH MPHUMEHE-
HHUS WX TMPU JICYEHUU THOWHBIX MpBIIEH U paHoK. MeToauka
paboter B wamke [lerpu ¢ Maccoil arap-arap mpu TemIepa-
type 37°C ¥ T.H. METOX 2 CTEKOJ TO3BOJISIOT MPOTHO3UPO-
BaTh KaK yCBAaWBAIOTCS OMOJIOTHYECKH AKTHBHBIC BEIIECTBA
KOXKHBIM TOKPOBOM, T.€. ONPEJENUTh JOCTATOUHOE KONHde-
CTBO HAMa3bIBAEMOTO KpeMa. BEINIEen3nokeHHOe MO3BOISIET
CHEeTaTh BEIBOJ O IIeIeCO00pa3sHOCTH MPUMEHEHNS H3yIEHOTO
JUOKCHA KPEMHHUS B PELENType KPeMOB U Ma3ei.
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SUMMARY

STUDY OF THE POSSIBILITY OF USING SILICON DI-
OXIDE, OBTAINED FROM METAL MANGANESE PRO-
DUCTION WASTE, IN THE PRODUCTION OF COS-
METIC CREAMS AND OINTMENTS

!Churadze L., 2Chagelishvili V., 'Kakhetelidze M., 'Tavich P.,
"Mskhiladze L.

!Thilisi State Medical University, Institute of Pharmacochemis-
try I. Kutateladze,; *Thilisi State University. I. Javakhishvili, In-
stitute of Inorganic Chemistry and Electrochemistry, R. Agladze,
Georgia

The aim of the study was to study the possibility of using sili-
con dioxide(size 0.05 mm, purity 96-97%), obtained from metal
manganese production waste, in the formulation of cosmetic
creams and ointments.

Silicon is a chemical element that is the second most abun-
dant element on earth, surpassed only by oxygen in quantity. By
the degree of prevalence in the human body, it is in third place.
Silicon is part of collagen - the main protein of connective tissue
in living organisms, including humans. The highest concentra-
tion of silicon in the human body is found in the surface of the
skin, hair and nails. It actively participates in various biogenic
processes, ensuring the bonding of collagen separate fibers and
elastin and giving the connective tissue strength and elastic-
ity. The degradation of collagen and elastin, the decrease in the
amount of out cellular matrix proteins and fibroblasts, are as-
sociated with a decrease in the level of silicon in the connective
tissue, i.e., it actually contributes to the initial stage of aging.
Silicon dioxide and its organic compounds are widely used in
cosmetic products, such as powders, masks, creams, peels and
hair care products. Judging by the obtained results, cosmetic
substances, containing silicon dioxide and plant substances have
a sufficiently high colloidal and thermal stability, good osmotic
properties, are easily spread, and are capable of penetrating into
the agar-agar medium.

It can be concluded, the silicon dioxide obtained from
wastes from the production of metallic manganese, it is pos-
sible and appropriate in the production of cosmetic creams
and ointments.

Keywords: Natural resources, silicon dioxide, phytocosmetics.

PE3IOME

BO3MOXHOCTb MHCIIOJb30BAHUA JUOKCHUIA
KPEMHUSI, HOJTYYEHHOI'O 13 OTXO40B ITPOU3-
BOJACTBA METAJUVIMYECKOI'O MAPI'AHIIA, B ITPO-
M3BOJACTBE KOCMETHYECKUX KPEMOB U MA3EI

Yypamze JLH., *JarenumBuian B.A., 'Kaxereannze M.B.,
SIpuu I1.A., 'Mcxuaanse JI.B.

"Tounucckuii 2ocydapcmeentviil. MeOUYUHCKUL YHUGepcumen,
Huemumym gpapmaroxumuu um. U. Kymamenaose; *Tounuc-
ckuil 2ocyoapemeennbvlil yrusepcumem um. M. Jcasaxumsun,
Hucmumym neopeanuyueckou Xumuu u 31eKmpOoXumMumui um.
P. Aenaose, I'pysus

Llenbio nccneoBaHus SBHIOCH ONPEACICHHE BO3MOXHOCTH
HCTIONIB30BaHUS AHOKcuaa kpemuus (pa3mep 0,05 mm, gucrora
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96-97%), NOTy4E€HHOI0 U3 OTXOZIOB IIPOU3BOJICTBA METAINYCCKO-
r0 Maprasiia, B peLenTypax KOCMETHYECKUX KPEMOB U Ma3eil.
KpemHuii sBisieTcss BTOPbIM 110 PaCHpPOCTPAHEHHOCTH XUMU-
YCCKHUM DJJICMCHTOM, II0 KOJ'lI/l'-[eCTBy €ro MNpEeBOCXOAUT TOJIBKO
kucsiopoz. Ilo crenenu pacnpocTpaHeHUs: B OpraHU3Me YesloBe-
Ka OH Ha TpeTbeM MecTe. KpeMHuil BXOIUT B COCTaB KOJUIareHa
— OCHOBHOTI'O 6CJ'IK3. COC}II/IHI/ITCHLHOI;I TKaHH! B JKMBBIX OpTraHu3-
Max, B TOM 4Hciie 1 4yenoBeka. CaMasi BICOKasi KOHIICHTPALIUs
KPEMHUSI B YEJIOBEYECKOM OpraHn3Me OOHapyKeHa Ha IOBEpX-
HOCTH KOXXH, B BOJIOCAX M HOITAX. OH AKTHBHO y‘-laCTByeT B
pa3nMuYHBIX OMOTeHHBIX Hpoleccax, oOecreunBas CKpeIuieHne
OT/ICJIBHBIX BOJIOKOH KOJUIAr€Ha M AJIacTHHA, TPHIaBasi COe/IH-
HUTEJIBHOW TKAaHM NMPOYHOCTh U ymnpyrocts. Jlerpamamus koi-
JlareHa W JJ1acTUHA, YMEHBIICHNE KOJINYECTBA OCIKOB BHEKIIe-
TOYHOTO MaTpukca U (UOPOOIACTOB CBA3aHBI CO CHIKCHHEM

YPOBHSI KDEMHHSI B COSIUHUTEIILHOM TKaHH, T.€. KpeMHHUH dak-
TUYECKU CIIOCOOCTBYET HayaJIbHOMY 3Tally cTapeHus. Jluokcun
KPEMHUSI U €r0 OPraHu4eCKHUe COCIUHEHUs LIMPOKO MPUMEHS-
I0TCS B KOCMETUUECKUX NPOAYKTaX, TAKUX KaK IyApbl, MACKH,
KPEMBI, MMIMHT U, CPEACTBA yXO/1a 38 BOJIOCAMH.

Cyzas 1O HOJNyuYeHHBIM pe3yjbTaTraM, KOCMETHYecKHue cyO-
CTaHIIMH, COZIEpPIKAIINE OKCHJI KPEMHHUsSI M PaCTUTEIbHbIE CyO-
CTaHIMK, O0JIAZAI0T JOCTATOYHO BBICOKOW KOJIOMIHOW M Tep-
MOCTaOMIIBHOCTBIO, XOPOIIMMH OCMOTHYECKHMH CBOWCTBAMHU
U HAaMa3aBaeMOCTBIO, CIIOCOOHBI K IPOHHUKHOBEHHIO B Cpexy
arap-arapa.

BelmensnoxeHHOe OXBOJISCT CAENATh BBIBOJ, YTO AMOKCUL
KpPEMHUSL, T0JIydaeMblii U3 OTXOAOB IIPOM3BOACTBA MeTaJlINye-
CKOr0 Maprasua, lejecoo0pa3HO BKJIIOYUTH B IPOU3BOJCTBO
KOCMETHYECKUX KPEMOB U Ma3el.
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DGAPMAILEBTUYECKAS PASPABOTKA TABJIETOK
C MOJUOUIIUPOBAHHBIM BBICBOBOXXJIEHUEM HIUTUKOJIMHA U MEMAHTHUHA

L2Canaxeraunos JI.X., *CoicyeB B.b.

'HosaMedura Hnnomex, Mocksa; *I[Tsamu2opckuil Meouxo-(hapmayesmuieckutl uHCMumym —
Gunuan ®I'BEOY BO Bor2l MY Munzopasa Poccuu; *®IAOY BO Ilepewiii Mockosckuii 20ocydapcmeaentbpiii
meouyurnckuti ynusepcumem um. U.M. Cevenosa Munucmepcmea 30pagooxparenus Poccutickou @edepayuu
(Ceuenosckuii ynusepcumem), Poccus

ITo nanueim BO3, cBbitie 35 MutH Jroeil B MUpe CTpajator
BBIP2)KEHHBIMH ()OpPMaMH KOTHUTHBHBIX HapyiieHuil. CoriacHO
CTaTUCTUYECKUM JaHHbIM, B 2019 1. Gone3npb AnbiireiiMepa u
JIpyTHe BUJIbI ISMEHIIUH CTAIN CEABMOM MO PacIpOCTPAaHEHHOCTH
NPUYUHOI CMEPTH B CTPaHaX C BBICOKUM YPOBHEM JIOXO/1A, YHECS
814 000 >xu3Hei. [leMeHLus, PUBOAALIAS K Jerpalallii KOrHU-
TUBHOW (DYHKIIMH, OKa3bIBaeT (PH3NUECKOE, IICHXOJIOTHIECKOE, CO-
LMAJIBHOE ¥ SKOHOMUUECKOE BO3/ICHCTBHE HE TOJILKO Ha CTPaJaio-
IIUX €10 OOJBHBIX, HO U Ha OCYILECTBILIIOIINX YXOJ 32 HUMH, Ha
ceMbU M 00mIecTBO B oM. K pa3BUTHIO IeMEHIMU TIPUBOMST
paziu4Hble OOJIE3HH M TPABMBI, BBI3BIBAIOIINE TOBPEKICHUE MO3-
ra, TAKMe Kak 0oJie3Hb AJTbIIreiiMepa Wik UHCYIIBT [ 1,5].

INoxxox k MeIMKaMEHTO3HOU Teparuy KOTHUTHBHBIX Hapy1Ie-
HUH 3aBUCHUT OT NIPUYUHBI M CTAJUH KOTHUTHBHOIO Je(HIHTA.
Hawubosee pactipocTpaHEHHBIM ITPU JCMEHIIUH U IIEPEOPOBACKY-
JSIPHBIX 3200JIeBaHMSX SIBISIETCS] IPUMEHEHHE JICKapCTBEHHBIX
CpPEJICTB, BO3ICHCTBYIONIMX Ha XOJIMHEPTHUECKYI0 M IIIyTaMa-
TEPrUYecKylo CHCTeMbl. ba3ucHas Tepanus JeMeHIUH Mpeyc-
MaTpHBaeT UCIOJIb30BaHUe aHTaroHucToB NMDA-penentopos,
TaKUX KaKk MEMaHTHH, Y(Q(EKTUBHBIN B TepPallMU XPOHHYECKOI
LepeOpOBACKYIISIPHON HEJOCTAaTOYHOCTH B COYETAaHWU C HEH-
ponerenepatiuBHBIME TporieccamMu. OTHUM K3 JIOTIOJHUTEIIBHO
NIPUMEHSIEMBIX MpernapaTtoB sBISIETCS LUTHKOIUH. B cBs3u ¢
HEJ0CTaTOYHON YPHEKTUBHOCTBIO Pa3/Ie/IbHON TepaIiy aMHIIO-
WJIHOH MO0 COCYIUCTOI MaTOJIOr i, BBICKA3bIBACTCsl MHEHHE O
MePCIICKTUBHOCTH KOMOMHUPOBAHHOM (hpapMakoTeparnuy KOrHHU-
THUBHBIX HapyueHwuii [3,5,6,8].

Henp uccnenoBanus — QapmaneBThyeckas pa3paboTka co-
cTaBa KOMOWHHMPOBAaHHOW TaOETUPOBAHHON JIEKapCTBEHHOM
hopMBI ¢ MOIM(UIMPOBAHHBIM BEICBOOOXK/ICHUEM [IUTHKOJINHA
Y MEMaHTHHA JUIsl JICYCHHs] KOTHUTHBHBIX HAapyLICHHH.

Marepnaia u Meroabl. OOOCHOBaHHE I1€IECOO00PA3HOCTH
pa3paboTKM KOMOWHAIIMK IPOBOAWIOCH C HCIIOJIb30BaHHEM
JaHHBIX Hay4HbIX Oubmmorek (eLIBRARY, PubMed), cripaBou-
HOU suTeparypbl. KOHTEHT-aHaIM3 NMPOBEAEH B COOTBETCTBUH
¢ naHHbIMU Ga3bl ['0cyapcTBEHHOTO peecTpa JeKapCTBEHHBIX
cpencts (grls.rosminzdrav.ru).

HWcnone3oBansl cyOcTaniuu mutukonnH «Kuosa Xakko baito
Ko., JIta.» (SInoHust) ¥ MEMaHTHHA THUIPOXJIOPUI — «XeTepo
Jparc Jlumuren» (Muams). BenomorarenpHble BelecTBa: I'i-
mpomerosa 2208 (I'TIMLL K100M, Methocel), Colorcon/Dow
Chemical; kpeMHHsI TMOKCH] KOJUIOWAHBIH «Aspocui 200»
(Evonik); maraus cteapar (Calmags); 1emitono3a MUKPOKpPH-
craymmdeckas mapku 101 (JRS Pharma); niienounast o6osnouka
Opadry 03F180011 WHITE (Colorcon); miueno4ynast o6omouka
Opadry II 85F200062 PURPLE (Colorcon). Cranaapthsie 00-
pasusl: CO memanrtina ruzapoxiopua (USP RS); CO npumecu
A memanTtuna (USP RS); CO npumecu B memantuna (USP RS);
CO npumecu C memantuna (USP RS); CO npumecu D meman-
tura (USP RS); CO npumecu E memantuna (USP RS); CO
puMaHTaguHa THApoxiopuaa (Sigma-Aldrich). CranmapTHbIit
obpasen 5’ -uuTuannoBoi kuciotsl (Sigma-Aldrich), cranmapt-
HBIIT 0Opasen uuTnkonHuHa (Sigma-Aldrich).
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HccnenoBanre COBMECTUMOCTH (hapMaleBTUHUYECKUX CyO-
CTaHIUI M BCIIOMOTATENIbHBIX BEIICCTB MPOBOIMIA METOIOM
CTPECCOBOTO JKCIIEPUMEHTA Ha MOJENBHBIX o0pa3uax, Ipei-
CTaBISIIOIINX COOOH IOPOIIKOBBIE CMECH JICKApPCTBEHHBIX M
BCIIOMOT'aTeNIBHBIX BEIIECTB B COOTHOWIEHWH 1:1, ¢ mociemy-
IOIMM XpoMaTtorpagM4eckuM aHaiu3oM IpuMeced. B kaue-
CTBE YIIAKOBKH HCIIOJNB30BANACch CTEKISIHHAS BHAa, YKYyIIO-
pCHHAsI TUIACTUKOBOM KPBIIIKOH JIJIsl HCCIICOBAHUS B YCIOBHSIX
+60°C/80% (Temmeparypa/OoTHOCHUTENIbHAS BIXKHOCTH). O0-
pa3ibl MOAEIBHBIX CMECEe aHAIM3UPOBAIUCH B Toukax 0 u 7
cytok. [IpoBoamin Takke OICHKY COACP)KAHUS MpHUMECEH U
KOJINUECTBEHHOE COJCP)KaHUE JEHCTBYIOIIMX BEUIECTB B MO-
JIENBHBIX 00pasiiax TaOleTOK, MOJYYCHHBIX C HCIIOJIb30BaHU-
€M TEXHOJOTMHU BJIQXXHOW TPaHYJSIMU UIS TONYUCHHS sapa C
HOCJIEYIOIMM HaHeceHueM obosouek (yaboparopuss Hosa-
Menuka MuHotex, MockBa). YcioBusi XpaHEHHs] MOAEIbHBIX
obpasioB Tabierok: temmeparypa 40(£2)°C, OTHOCHTEIbHAs
BIIQXXHOCTH Bo31yxa 75%, B MOJMMEPHBIX OaHKax JJIsl JieKap-
cTBeHHbIX cpenctB o TY 9464-001-50770708-2008, yxyrio-
PCHHBIX KPBIIIKOW C KOHTPOJIEM BCKPBITHSI.

AHanu3 npuMeceil MeMaHTHHA. [IpUroTOBICHUE UCTIBITYEMO-
TO pacTBOpa: MOJCNIBHYIO CMeCh 00BbEMOM 25 MII DKCTparupo-
Baju 10 mu1 ouniieHHoi Boabl. Jlanee 2,0 Mi1 MOMYyYEHHOrO KC-
TpaKTa IIOMEIIAJIX B JEUTEIbHYI0 BOPOHKY, IIpubaBisim 3 Mt 1 M
HaTpUsi THAPOKCH/IA, 3aTeM SKCTPAarupoBAIIH MOTyUEHHYIO CMECh 5
M1 Tostyosa. BepxHuii cioi nepeHocuau B cyxyro koily ¢ 2,0 r
Harpust cyibdara Ge3BogHoro. [ aHaIM3a NCHOIB30BAIN HaJl0-
CaI0uHYIO JKHIKOCTb. YCIOBHSI XpoMaTorpadupoBaHusi: ra30BbIid
xpomarorpad ¢ IIaMeHHO-HOHU3AIMOHHBIM JieTekTopoM Agilent
7890B, ¢ mpsiMBIM BBOZIOM IPOOBI; KaIMILUISIpHAsT XpoMaTorpadu-
yeckast kosionka ZB-5 30mx0,32mm*0.25mkMm; (5% nmanorpornui-
(denm, 95% IMMETHIIONMCHIOKCAH CONOJIMME); ra3-HOCUTENb
reNuii; 00beMHasi CKOPOCTh Mojiadu raza-Hocutens 2,0 MII/MUH;
MOTOK Ta3a momayBKu 30 MII/MHH; CKOPOCTh MMOJa4YH BOAOPOA
40 wmi1/MUH; CKOpOCTh momauu Bo3ayxa 400 mi/MuH; 00beM WH-
JKEKIMU 2 MKJI; YPaBHOBCIIMBAHKE B HAYAIBHOM TOUKE TpaJiieHTa
0,5 mun; Ge3 JereHys O0TOKa; TeMITepaTypHast IIporpamMma TepMo-
cTara KOJIOHKU — repBoHadainbHO S0°C B TeueHue 3 MHH, 3aTeM
TeMIIepaTypy IOAHUMAIIH co ckopocTbio 5°C/muH 1o 150°C, nasee
co ckopocteio 10°C/mun o 230°C; Temneparypa HarpeBarels —
240°C; nerexropa — 300°C; Bpems nukia — 41 mun. Conepkanue
HpHUMecei OLIEHUBAIIM METOJIOM HOPMaJIN3aLHH.

AHaim3 mpuMecell LUTHKONUHA. [IpUTOTOBIICHHE OIMBITHOIO
pacTBopa: MOZIEIbHYIO CMECh B CTEKJISIHHON BHaJIe 00beMOM 25 MiT
aKkeTparupoBaiii 10 Mt oaBrkHOM (asoii (OydepHsiii pacTBop ¢
pH 3,5 aunarpus runpodocdar u opropocdopHas Kucaora), 00-
pabarbiBanu 15 MuH Ha 1ielikepe, 3areM 20 MUH B YJIBTPa3ByKOBOM
BaHHe. [ToydeHHBIi SKCTPaKT (rutsTpoBanu yepe3 GpunsTp RC-25
(mamertp mop 0,45 MxMm). YeioBust XpoMaTorpapupOBaHUsL: KU~
KOCTHO#1 Xpomarorpad ¢ JUOIHO-MAaTPHIHBIM JIeTeKTOpoM Agilent
1260; xpomarorpaduueckast kononka Partisil 10SAX 250x4,6 mm,
10,0 mxm; nozBrokHas dasa: docdaraslit Oydep ¢ pH 3,5; pacxon
0,65 Ma/MuH; 00beM BBOIMMO# TIPOOBI 10 MKJT; [7IMHA BOJTHBI 272
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Tabnuya 1. Dmanel hapmayeemuueckou pazpadbomru KOMOUHAYUY MEMAHMUHA U YUIMUKOTUHA

Jran Homep Hcnoab3yembie mOAX0/AbI
O06ocHOBaHKE (HapMaKOIOTHYECKON M KIMHUYECKOM
1 . . JlaHHBIE TUTEpaTyphl, KOHTEHT aHAIN3
1e7Iec000Pa3HOCTH MPEUIOKEHHOH (PUKCHPOBAHHON KOMOWHALIMH

1I Br16op onTumansHO J1eKapcTBEHHOM (HOPMBL [pedopmynsius, TOKITHHIYECKHE UCCICIOBAHUS
HccnenoBanue coBMECTUMOCTH,

11 Br10op onTuManbHBIX BCIIOMOTATEIbHBIX BEIIECTB
(apmarneBTHyeckas pa3paboTka

v CpaBHuUTEIbHBIEC (PapMaKOKUHETUYECKUE UCCIIETIOBAHUS HUccnenoBanus in vivo

HM (pedepencHas mHa 400 HM); Temneparypa KoidoHKH 30°C;
Temreparypa o0pasioB 15°C; W30KpaTHyeckoe SIIOMPOBAHHE,
Bpems xpomarorpaduposanus - 30 muH. Coneprkanue npuMeceit
OLICHUBAJI METOZI0M HOPMaJIH3ALIHH.

Konmuectennoe onpeznenenue. KonndectBeHHoe onpernerne-
HME MEMaHTHHA B MOJICJIHBIX 00pasiax TabIeTOK NPOBOMIIN Me-
ToroM ra3oBoi xpomarorpadun (I'X) ¢ ncrnoap30BaHHEM BHYTPEH-
HEro CraHjapra puMaHTaauHa ruapoxiopua (Sigma-Aldrich)
U CTaHZapTHOro obOpasia MemanTuHa ruapoxiaopuna (USP RS).
VYenoBust xpomarorpadupoBaHus: ra3oBbIii XpoMarorpad ¢ mia-
MEHHO-HOHU3AIIMOHHBIM JieTekTopoM Agilent 7890B, ¢ mpsiMbiM
BBOZIOM MpOOBI; KaMUIIpHAs Xpomarorpadudeckas KOJIOHKa
ZB-5 30 mMx0,32 mmx0,25 mrM; (5% uwanonpomnidenut, 95%
JMMETHIIIIONUCHIIOKCAH COTMONMMEp); Ta3-HOCUTENb Teluid; 00b-
eMHasi CKOpOCTh Iojia4u rasa-Hocurens 2,0 MI/MUH; TIOTOK Tas3a
noutyBku 30 MJI/MHH; CKOpPOCTh Tojiadul Bomopona 40 mi/muH;
CKOPOCTB To1a4d Bo3ayxa 400 Mir/MUH; 00beM HHXKEKIUH | MKJT;
0e3 JeneHus MOTOKa; YPABHOBEIIMBAHHE B HAYAIILHON TOYKE Ipa-
muenta 0,5 MUH; TemreparypHast mporpamMma TepMocTara KOJIOH-
k1 — niepBoHadasibHO 100°C B TeueHne 3 MUH, 3aTeM TEMIIepaTypy
nogHUMaNH co ckopoctbio 30°C/mu 1o 230°C; Temmeparypa Ha-
rpesarens — 210°C; nerexropa — 300°C; Bpems — 15 muH.

JU1s KOJTMYECTBEHHOTO ONpPE/IeNIeHHs] IINTUKOINHA HCIIOb30-
BaH METOJ] BHICOKOI((PEKTHBHOM )KUIKOCTHON XpoMarorpadun
(BOXX). Yenosust xpomarorpaduposanust: kononka Partisil 10
SAX c pazmepom gactury 10 MM, pasmepom 250x4,6 Mm (BH.Ne
26-18); mogBwkHas ¢aza Oydepusiii pactBop ¢ pH 3.,5; cko-
poctb notoka 0,65 mi/mMuH, 06beM BBoAMMOM mpobsl 10 MK,
nerextop YO, 272 um; Temneparypa kononku 30°C, Bpemst Xpo-
marorpaguposanus 30 MuH.

DapMaKOKHHETHUECKUE MCCIIEIOBaHUS Pa3pabOTaHHOIO Jie-
KapCTBEHHOT'O Iperapara MpOBOAWIM B CPABHEHHH C 3aperu-
CTPUPOBAHHBIMH Ipenaparamu AkatuHon MemantnH® (MHH
MEMaHTHH) TaOJleTKH, MOKphIThIe obomoukod, 10 mr (Merz
Pharma GmbH & Co. KGaA, T'epmanus) u Liepakcon® (MHH
uurukoanH) 1000 mr, pacTBop Aust mpuema BHYTpb, 100 mMr/mi
(Deppep Untepnacvonans, C.A., Mcnanus) Ha MOJIOBO3PENBIX
caMIlax HOBO3EJIAH/ICKUX KPOJIMKOB (4 rpymmsl o 6 ocobeil B
kaxoi). [Ipemaparsl BBOTUINCH OHOKPATHO MepopaibHo: Lle-
pakcoH® B xonmmuectse 5 M (500 mr); AkarnHon MeMaHTHH®
1 pa3pabOTaHHBIN JIEKapCTBEHHBIN Npemnapar 1o 1 tabnerke 6e3
n3MensdeHus. B touke 0 yacoB Onomarepuan 3a0upanu mepen
BBEJICHHEM ITIPEIaparToB, Aajiee Mocie BBEACHU BO BPEMEHHBIX
toukax 0, 30 mumn, 1, 2, 4, 6, 8, 24, 48, 72 n 120 yacos. KonrieH-
TpalMM IUTHKOJIMHA U MEMaHTHHA B OMOIPOOAX ONpEaesIn
MeTonoM BOXKX ¢ YOP-nerektnpoBaHueM, BaluAUPOBAHHBIE B
nuamaszone koHueHtpanuid ot 30 go 11500 Hr/mi muTHKOIMHA
u ot 50 no 83500 ur/mn memantuHa (B Buge ODA-npousso-
nHbIX). Peructpamms u o0paboTka XpoMaTorpaMM BBIITOJTHEHA
¢ momonipio nporpammuoro obecrnedenusi LABSOLUTIONS
LCSOLUTION Version 1.25 (Shimadzu, SInonwus). I[Tapamerpsr
(apMaKOKMHETHKH PAaCCUMTaHbl BHEMOJEIBEHBIM METOJIOM CTa-
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THCTHYEeCKUX MOMEHTOB (Piotrovskii 1986). Craructudeckas
OLICHKA PA3JINYHI OCYILECTBIIANAC ABYXBBIOOPOUYHBIM t-TECTOM
JUISL CPEIHMX, OLICHKY MPOBOJMIIN MPH YPOBHE JOCTOBEPHOCTH
95% B mporpamme EXCEL 2010 (Microsoft, USA).

Pe3yabTarsl 1 00cyskaenne. PazpaboTka KOMOMHUPOBAHHBIX
npenaparoB ¢ (pUKCHPOBAHHOM 1030i1 TpeOyeT mpeaBapuTeNb-
HOH OIIEHKM MOTEHIHAJBHBIX MPEUMYIIECTB M Y4eTa BO3MOK-
HBIX HEJOCTATKOB: HEOOXOAMMO YYHTBHIBATH (hapMakoioruye-
CKME U KIIMHUYECKHE ACTIEKTHI L[eJeCO00pa3HOCTH COUYETAHNUS, a
TaK)Ke TEXHOJIOIMYECKHEe OCOOCHHOCTH CO3JaHHsi KOMOMHAIINK
[9,10]. C yyeToMm BBILIEH3TIOKEHHOTO BBIICJIEHBI YETHIPE dTarna
(apmarieBTHUECKOM pa3paboTKu Ast PUKCHPOBAaHHON KOMOHHA-
MM MEMAHTHHA U [IUTHKOJIMHA, NPEACTABICHHbIC B Tabmuie 1.

Ipennaraemasi pUKCUpOBaHHAs KOMOMHALUS [UTHKOJIMHA U
MEMaHTHHA OTHOCHUTCS K KaTETOPUH — COYETAHHE JIBYX JICHCTBY-
IOIMX BELIECTB C Pa3IM4YHBbIM (PapMaKOJIOrHYECKUM AEHCTBH-
€M, IIPH TOM, 4TO KOMOMHHPOBaHHbIN JIEKAPCTBEHHbIN Mpenapar
UMEEeT Te JKe MOKa3aHWs K MPUMEHEHHIO, YTO OJMH U3 KOMIIO-
HEHTOB KOMOMHAIMH, a BTOPOH HAIpaBJIeH Ha yayuleHue dap-
MAaKOJJMHAMMKH MIEPBOTO JISHCTBYIOIIETO BELIECTBA.

CornacHO TpeOoBaHUSIM, pa3paboTKa KOMOMHHPOBAHHOTO
JIEKapCTBEHHOTO CPe/ICTBA TPeOyeT HaJIMYMs LIeJICBOW MOMyIIs-
MU TALUEHTOB, [UIsi KOTOPOH HEO0OXOIMM KOMOMHHPOBAHHBIH
JIeKapCcTBEHHbIH npenapar. IleneBas nomynsuus AaHHOTO Tpe-
napara — MalHueHTbl ¢ KOTHUTUBHBIMU PAaCCTPOHCTBaMU (CBBILIE
35 muH). Crnenudukoit Tepamuu SIBISETCA €€ JIUTENBHOCTb:
JUISL TOCTHOKEHHSI He0O0X0IMMOT0 3 deKTa pH JICYUeHNH, HaTpHU-
Mep, JIETKOW JEeMEHIMH HEeOOXOIUM, MHUHHMYM, O-MECS4HbIH
KypC, a IPU YMEPEHHO TSDKEJION U TSKEJION AeMeHIUH — Oosee
1 roza, 4ToO YacTO SABJIACTCS MPUYUHONW HECOOIIONCHUS KOMILIA-
eHTHocTu. CornmacHO AaHHBIM nutepatypsl [1,5,7], mpu mnu-
TEJbHOH Teparuy BhIPAKEHHOE CHI)KEHHE MPHBEPIKEHHOCTH K
JICYCHHUIO HAOII0aeTCs CIycTs 6 Mec. OT Hayala, a IPUBEPIKEeH-
HOCTh TEpanM{ AHTHIEMEHTHBIMH IIpernapaTaMM COCTaBIIAeT
40-60%. IlpenmyImiecTBOM MIAHUPYEMOTO KOMOMHUPOBAHHOTO
JIEKapCTBEHHOTO CPEJCTBA SIBISIETCS YIOOCTBO NMpHEMa OAHOIL
JIeKapCTBEHHOH (OPMBI BMECTO JIBYX: TAIMEHTHI MOTYT OILy-
TUTh TepamneBTUYeCKuil A(P(PEeKT, COKpaTUB KOJIUYECTBO Ipe-
naparoB. CHIDKEHHME 3aTpaT IO3BOJIUT TOJTYYHMTH TOBBIICHHE
NPHUBEP)KEHHOCTH K TEpaIriu B cily4ae, Koraa (GUHAHCOBas CO-
CTaBJIAIONIAs MIPACT KIIOUEBYIO POJIb, T.K. IPOU3BOACTBO KOM-
OMHUPOBAHHBIX MPENApaToOB MO3BOJIIET COKPATUTH PACXO/bI HA
BCIIOMOTaTEJIbHbIC BELIECTBA, YIIAKOBKY.

IpennoxeHHass KOMOWHALMs SIBISIETCS ONIArONpPUATHON C
TOYKH 3peHHs (apMaKoNOruH, T.K. OOBEKTHBHBIM IMPEUMYyIIe-
CTBOM SIBIISIETCS TTOTEHIMPOBAaHHE (DapMaKOTEparneBTHYECKOro
JICHCTBUS 32 CYET OFHOHANPABICHHOTO 3 deKTa MEMaHTHHA U
LUTHKOJIMHA, @ OXKUAAEMbIH 3 (EKT 3aKIII0uaeTCs B yIIyqIICHUH
¢byHKUMI Mo3HaHMs, QYHKIMOHUPOBAHUS M TTOBEACHUS W/HIN
3aMeUIeHNH UX yxyauienus [2,5,7,8]. Bkinaa geficTByronmx Be-
IIECTB B )KeTaeMbIil TeparneBTHYecKuil d3pdext GpukcupoBaHHON
KOMOWHAILINY MTpeZicTaBiIeH B Tabmure 2.
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Tabnuya 2. Bkaao oeticmeyowux eeujecme 6 mepanesmuyeckuil dghgexm xomounayuu

AKTHBHOE BEIECCTBO (I)apMaKOJIOFH‘IeCKOG neﬁcnme

MexaHu3M JeiicTBHs

broxupoka NMDA-penientopoB, perynpoBka HOHHOTO TPaHCIIOp-
Ta, OJIOKMPOBKA KaJIIINEBBIX KAaHAJIOB, HOPMAIN3aus MEMOPaHHOTO

MeMaHTHH HeiiponpoTeKTHBHOE MOTEHIMANA U YITY4IICHHE TIepejadn HEPBHOTO UMITYIIbCA, T0(haMUHO-
MHMETHYECKOE, aHAJIBIETHYECKOE U COCYI0pACIIHUpSIOLIee IeiiCTBIE,
PEMSTCTBOBAHHUE MpoLeccam 00pa3oBaHKs aMUJIONUTHOTO Oenka
BoccraHoBiieHHE MOBPEkKICHHBIX MEMOPaH KJICTOK, HHTHOUPOBaHHE
Hootporoe ¢bocdonumnasz, 610KUPOBKA U3OBITOYHOTO 0Opa30BaHHsl CBOOOIHBIX
LuTrkonux . ’ paanKaoB, MPEOTBPAICHHE MO KIIETOK; OBBIIICHHE
HelipoMeTabonmaeckoe

BCACBIBAHMSI TITFOKO3BI, YITy4YIICHHEe MeTaboIn3Ma HefpOMEIHaToOpOB,
yCUIIeHHE CHHTe3a 1odaMuHa

Ta6ﬂm¢a 3. Kriunuueckue ucciedo8anust co6MecnmHo2o NpUMeHeHUsA MemManmuna u YumuKkoJiuna

HanpaBﬂeHne HCCJICJOBaAHUA

HccnenyeMaﬂ HO30JI0Tust

HUcTounuk

DddexTrBHOCTH

Peabunuranus HeHPOXUPYPrHUECKUX OOIBHBIX

Edumosa M.IO. ¢ coasr., 2020

Db dexTHBHOCTD 1 6€30TTIACHOCTH

0oJie3Hb AJIbLITeliMepa WM CMEIIaHHAsT TEMEHIIUS

Pietro Gareri ¢ coasr., 2020

Pe3ynbraThl KIIMHUYECKUX MCCIIEIOBAHNI COBMECTHOTO IIPH-
MEHEHHS COOTBETCTBYIOIIMX MOHOKOMITOHEHTHBIX JIEKAPCTBEH-
HBIX MpenapaToB, BXOJSIIUX B COCTAaB (DMKCHPOBAHHOI KOM-
OMHAINH, MOATBEPIKAAIOT d(PPEKTHBHOCTH KOMOMHHPOBAHHOM
Tepanuy MEMAaHTHHOM M IUTHKOJIIMHOM M IIEJIeCO00pa3HOCTh
pa3pabOTKH JByXKOMIIOHEHTHOTO JIEKapPCTBEHHOTO IIperapara
JUTSL TIpOBEAEHHsT (papMaKOTepaliy KOTHUTHBHBIX PacCTPOMCTB
(tabmuma 3) [4,8].

Br16op ontrManbHON JIeKapCTBEHHOH (HOPMBI — OUH U3 Oa-
30BBIX JTAaNoB (hapMaleBTHUECKON pa3paborku. KonTeHT-aHa-
JIM3 TI0Ka3al, 4To 00a KOMIIOHEHTa 3aperucTpupoBaHsl B PO B
KadecTBe MOHOIIpenaparoB. L[UTHKoIMH nprcyTCTBYeT B hopme
pacTBOpa JUIsi BHYTPHBEHHOTO U BHYTPHMBIIIETHOTO BBE/ICHNS,
pacTBOpa JUIS IMpHUeMa BHYTPb M TaOJIETOK, MOKPHITHIX IIEHOU-
HOU 000y0uKoi. TableTkn NUTHKOIMHA SBISIOTCS (HOPMOI C
OOBIYHBIM BBICBOOOXK/ICHHEM (MaKCHMaJIbHAsI KOHIIEHTPAIUS B
Iu1a3Me KpOBH JoCTUTaercs cycts 1-3,5 yaca). MeMaHTHH BBI-
IyCKaeTCsl B TBEP/BIX JICKAPCTBEHHBIX (hopMmax: TabIeTKH, I0-
KPBITBIE TICHOYHOH 000JI04YKOH, U TaONEeTKH, AUCTIEPIHpyeMbIe
B IOJIOCTH PTa, KOTOPBIE TAaKKe SIBISIOTCS JEKApCTBEHHBIMH
(hopMaMu co CTaHTapTHBIM BBICBOOOXKIEHHEM [2].

Jlnst KoMOMHAIIMKM MEMaHTHHA U IUTHKOJMHA MpPEIaracTcst
MOAU(UKAIUS BHICBOOOXKICHHS 332 CUET M3MEHEHHS! CKOPOCTH
W/WIH BPEMEHH BBICBOOOXKIEHHS, ITOSTOMY HPHOPHUTET OTIAH
TaOJIEeTHPOBAHHBIM JICKAPCTBEHHBIM ()OPMaM C YCKOPEHHBIM U
3aMeJJICHHBIM BBICBOOOJKAEHHEM. TablIeTKH ¢ MORU(UIHMPO-
BaHHBIM BBEICBOOOXK/ICHUEM AaKTYaJIbHBI ISl JIEKQpPCTBEHHBIX
CpPeJICTB, UMEIOIINX OOJBIIOH ITOIyIepHO BEIBEACHHS, XapaK-
TepHBIA ¥ I IUTHKOJINHA, U JUIT MEMAHTHHA, YCTPAHSIONINX
«ITIKOBBIE)» KOHIIEHTPANK B KPOBH U YIIYUIIAIOIINX MEPEHOCH-
MOCTB Tepanuu. BeiOpana iekapcTBeHHast popMa TaOIeTKH TS
pa3pabarbIBaeMOi KOMOMHAINH, COZiepKaIeH J1Ba crioco0a BbI-
CBOOOX/ICHUS: MEMAaHTHH — HEMEUIEHHOE, IIUTHKOJINH — IIPO-
JIOHTHpOBaHHOE. BrICBOOOXKI€HIE MEMaHTHHA ITPEATIONAraeTCst
MOZU(HUITIPOBATH 3a CUET €ro YCKOPEHHs, a IUTUKOIHNHA - ITy-
TEM PaBHOMEPHOTO 3aMeUIeHHs (TIpoJoHrupoBanue). [s ato-
ro MpPEeATI0KEHO UCIOIb30BaTh CICAYIOUIMN TEXHOJIOTMYeCKUi
TIO/IXOL: TTOJTyYeHUE TaOIeTOK-Aep, COASPIKAIINX [[UTHKOINHA
MOHOHATPHEBYIO COJb IIPOJIOHTHPOBAHHOTO BBHICBOOOXKICHHUS C
MOCIIeLyIOMNM HAaHECEHUEM IITIEHOYHOH 000JI0YKH C MEMaHTH-
Ha THJIPOXJIOPHIOM HEMEUICHHOTO BEICBOOOX/ICHUS, ajee Ha-
HECEHHE TUICHOYHOTO TOKPBITHS [UISl IPUIAHUS 3CTETHIECKOTO
BUJIA 1 JIETKOCTH IpOIIaThIBaHus TabneTku (puc. 1).
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Puc. 1 Kombunuposaunas mabnemuposanuas popma yumuro-
JIUHA U MEMAHMUHA ¢ MOOUDUYUPOBAHHBIM BbICEOD0INCOCHUEM

OTOT NOAXOJ PKOHOMUYEH IPU peaau3allud Ha MPAKTUKE U
H“MeeT IPEUMYIIECTBA B CPABHEHUU C IPUMEHEHHUEM JUI MOAU-
(uKaru BEICBOOOXKICHUS TPAHYJ, MUKPOKAIICYJ WM MHOTO-
CJIOMHBIX TaOlIeTOK, T.K. He TpeOyeT JOMOIHUTEILHOTO 000py-
noBanus [11].

YacTuupl MEMaHTUHA TUIPOXJIOPUA XapPAKTEPU3YIOTCS BbI-
paKeHHOH aHW30HaMeTpUUecKod (OpPMOIl — HHUTEBHIHBIC
CTPYKTYpBI, CKJIOHHBIE K CITyTHIBAHHIO U 00pa30BaHUIO BAaTOO-
Opa3HbIX KOHIIIOMepaToB. [ CyOCTaHIIMY INTHKOIMHA MOHO-
HATPHEBOM COIM TaKKe XapaKTepHa aHU30JUaMeTpU4ecKas yu-
TuHeHHas Gopma gactun. Takas GopMa JacTHI] U OTCYTCTBHUE
CBIITy4eCTH 00yCIIaBIMBAIOT TPYIHOCTH JI03UPOBAHHUS B IIPOIEC-
ce TabieTupoBaHus, 4TO TPeOyeT JOMONHHUTEIHHOTO HCIIOIb-
30BaHMs BCIIOMOTATEIbHBIX BEIECTB, OOIAAIOIINX BBICOKOH
HACBITTHOW Maccoi U Xoporiei ceimydectsio. [IpoBeneH BEIOOD
BCIIOMOI'aTeIbHbIX BEIIECTB HA OCHOBAaHMM aHAJIN3a COCTaBa pe-
(hepeHTHBIX TIpenapaToB — runpomerio3a 2208, KpeMHHUS JTHOK-
cHUJl KOJIOUAHBIN «Aspocun 200», MarHus creapar, IUICHOYHAs
oborouka Opadry 03F180011 WHITE, mieno4Has o0oiodka
Opadry II 85F200062 PURPLE; nemmono3a MUKpOKpPHCTAILTH-
yeckas Mapku 101.

Ha »rane (¢apmareBTHieckoil pa3pabOTKH IIpenaparos,
coziepkalux Ooyee OJHOTO JIEKApPCTBEHHOTO BEIIECTBA, He-
00XOAMMO OIEHUTh UX COBMECTHMOCTH Ipyr ¢ apyrom. He-
COBMECTUMOCTb MOXKET CTaTh IPUYUHON HEKEIATeIbHBIX
B3aUMOJICHCTBUH MeXIy IByMs (papManeBTHUECKUMH CYyO-
CTAQHIMSIMH, YTO CTaBUT IO/ BOIPOC 6€3011acHOCTb, 3 (EeKTHB-
HOCTb U CTaOMJIBHOCTH MTOTOBOTO MPOAYKTA, T.K. XUMHYECKas
HECOBMECTUMOCTh MOXKET IIPUBECTU K IOSBJICHUIO HOBBIX HE-
AKTHBHBIX WU TOKCUYHBIX BewecTs [9]. B noctynHoil nurepa-
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Type OTCYTCTBYIOT JAHHBIC UCCIIEOBAHUN (PU3UKO-XUMHYECKOM
COBMECTHMOCTH LMTHKOJIIMHA ¥ MEMaHTHHA, YTO OOYCIOBMIIO
HEOOXOMMOCTb IPOBEACHUS UcCieoBaHus. Pe3ynbrarsl Xpo-
MaTorpadMyecKoro aHaanu3a MOACIbHOI cMecH CyOCTaHIH LU~
THKOJIMHA U MeMaHTUHA B cooTHomenun 500/10 Mr B yclIoBUsIX
CTPECCOBBIX HCIbITAHUHI MIPECTABICHBI HA PUCYHKAX 2 1 3.
Kax cnemyer u3 JaHHBIX, NPEACTABICHHBIX HA PUCYHKaX 2
u 3, U3MEHEHUH, CBU/ICTEIIBCTBYIOIIMX O BO3MOKHOM B3aHMO-
JeHCTBUY U TIOSBICHUU MPOJYKTOB PEaKIUH, B YCIOBUSAX JKC-
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Puc. 2. Xpomamozepamma mMooenvHou cmecu
CMEMAHMUH T YUMUKOTUHY O UCHBIMAHULL
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HepUMEHTa He HaOJII0IaI0Ch, YTO MOXKET CBHICTEIbCTBOBATH O
HOTEHLIHAIBHOM COBMECTUMOCTH CYOCTAHLIH B JISKAPCTBEHHOI
¢dopme.

IIpoBeneHa OLEHKAa COBMECTHMOCTH BBIOPAHHBIX BCIIOMOTa-
TEJBHBIX BEIECTB M aKTHBHBIX (PapMAaIleBTHUSCKUX CyOCTaHIMIT
MEMaHTHHA U LUTHKOIMHA B MOJENBHBIX CMeCsX. Pe3yibrars
HPEIBAPUTENBHOI OLEHKH B CTPECCOBOM JKCIEPHMEHTE C HC-
HOJIb30BaHUEM XpoMaTorpaduu Uit HACHTHHHUKALMH IPUMeceit
B MOJIC/IBHBIX CMECSIX IIPECTABICHbI Ha PUCYHKaX 4-11.
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Puc 3. Xpomamoepamma modenvHoii cmecu
«memanmun+yumuronuny, +60°C/80%, 7 cymox
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Puc. 4. Xpomamozepamma mooenvHoii cmecu
«memanmun+nienounas obonouka Ha ocrnose I'TIMI]»,
+60°C/80%, 7 cymox
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Puc. 5. Xpomamoepamma cybcmanyuu memanmuna nepeo 3a-
KJIAOKOU HA COBMECMUMOCb
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Puc. 6. Xpomamoepamma cybcmanyuu yumuxonuna nepeo 3a-
KAAOKOU Ha COBMECTNUMOCIYb
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Puc. 7. Xpomamoepamma mooenvrou cmecu «yumurorun+MKL]
101», +60°C/80%, 7 cymok
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Puc. 8. Xpomamoepamma mooensHoll cmecu «yumuKonuH+KpemHus

OuoKcUo Koouorwiy, +60°C/80%, 7 cymox

Puc. 9. Xpomamoepamma mooenvroii cmecu

«yumuxonun-+macnus cmeapamy, +60°C/80%, 7 cymox
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Puc. 10. Xpomamoepamma mooenvHou cmecu

«yumuxonun+ITIMI] K100M (Methocel)», +60°C/80%,

Puc. 11. Xpomamoepamma moodenvHoti cmecu

«yumukonun+nienounas ooonouxa na ocroge [IBCy,

7 cymok +60°C/80%, 7 cymox
Tabnuya 4. Pezynomamul uccied08anus MOOenbHbIX 00pA3y08 KOMOUHUPOBAHHBIX MADNEMOK YUMUKOIUHA U MEMAHMUHA
HOKa3aTeJ'">/MeTOZl PesyanaTu aHaJIu3a oﬁpasuon
KOHTPOIs 0 Touka 2 Mecsina
TabneTku, MOKPBITHIE IUIEHOYHOH 000T0UKOI TabneTku, MOKPHITHIE MIIEHOYHOI 000JI0YKOM
Onncane PO30BOTO IBETA, KPYTJIbIE, BOSIKOBBITYKIIBIE, HA PO30BOTO IBETA, KPYTJIbIE, JBOSKOBBITYKIIBIE, HA
MONEPETHOM pa3pese ABa CII0sl, BHYTPEHHHUH - MIOTIEPEYHOM pa3pese ABa CIOsI, BHYTPEHHUH -
6enoro nBeTa 6eroro mBeTa
[Ipumecu nUTHKONMHA: MOHOHATPUEBOH cONU [Tpumecu NUTHUKOJIMHA: MOHOHATPUEBOU CoU
5’ -nuTuanI0Boi kuciaotel Menee 0,1% 5’ -nuTuana0Bo kuciaorsl Menee 0,1%
[Ipumecu memaHTHHA: [Ipumecu memaHTHHA:
[Ipumecs A — menee 0,05%; IIpumecs A — menee 0,08%;
Ilocroponnue [Tpumecs B — He oOHapykeHa IIpumecs B — He o6HapyxeHa
NIPUMECH IMpumecs C — He 0OHapyKeHa IIpumecs C — He oOHapykeHa
[Mpumecs D — He oOHapyxkeHa IIpumecs D — ne oOHapyxeHa
IMpumecs H — He oOHapyxkeHa; IMpumecs H — ne oGHapyxeHa;
JIro6as mennentTudunupyemas npumecs: 0,11% JIro6as nennentudunupyemas npumecs: 0,11%
Cymma HemaeHTHOHIupyeMbIx puMecet — 0,16% | Cymma HenpeHTHQUIPYeMbIX Tpumeceit — 0,19%
KonuuecrBenHoe [uTrkonuHa MOHOHATPUBAs COJIb 492,68 Mr Hutukonnua MmoHoHaTpuBas coiib 490,71 mr
onpeJereHne Mewmantuna 9,94 mr Memantuna 9,91 mr
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Tabnuya 5. ITokazamenu hapmakoKunemuru KpoIukog nocie 0OHOKpamHo20 NepopaibHO20 86e0eHUs NPenapamos

Iloxa3zaresn papMaKOKHHETHKU MEMAHTUHA Ioxa3areau GpapMaKOKUHETHKH HHTHKOJINHA
Pa3paborannblii Paspadorannblii
. AKaTHHOJ . [penapar
KOMOUHHPOBAHHBII KOMOUHHMPOBAHHBII
3Hayenue . MeMaHTUH® . Lepakcon®
JIeKapCTBEeHHBIIl Mpenapar JIeKapCTBEHHBIH NMpenapar

Cmax’ T o4 Cmax’ T ,4 Cmax’ T , U Cmax’ T s

HI/MJI max HI/MJI max HI/MJI max’ HI/MJ max’
Cpennee 586,83 6,00 314,00 5,67 185,00 3,50 80,83 4,33
SD 219,36 1,26 186,83 0,82 74,00 1,76 25,67 1,51
Sx 89,55 0,52 76,27 0,33 30,21 0,72 10,48 0,61

AHaiu3 pe3ylbTaToB CBUAETEIbCTBYET, YTO B IPUCYTCTBUHU
TaKUX KOMIIOHEHTOB IUIANE00 KaK KPEeMHHS JHOKCHU] U MarHHs
cTeapar, HaOIIIoascs POCT SAMHUYHON HeHUICHTHOUINPYEeMO
npumecu B npezenax 0,25% nis nuuruxonusa. B nenom, cornac-
HO TIOJTy4EHHBIM JaHHBIM 00€ CyOCTaHIMH CTaOMIBHEI B CTPEC-
cOBBIX ycioBusAX xpaneHust +60°C/80% u nunuddepenTHs! mo
OTHOIIICHUIO B BEIOPAHHBIM KOMITIOHEHTaM IIIaIe6o.

Pesynsrarsl nccnenoBaHusT MOJENBHBIX 00pa3IoB TaONIETOK B
YCIOBHSIX YCKOPEHHOTO XpaHeHusi (temneparypa 40(x2)°C, otHo-
CHTENbHAs BIAKHOCT BO3LyXa 75%) mpercTaBieHs! B Tadmmie 4.

Jlanuble TaOmMIBI 4 CBUACTENBCTBYIOT, YTO HM3MEHEHHMI
BHEITHUX MPU3HAKOB 00pa3LOB B MPOLECCE MCCIIEAOBAHUS HE
Habmonanocsk. OTMevanoch HE3HAUUTEIILHOE YBEJIMUCHUE IIPH-
MecH A MEMaHTHHA ¥ CyMMBI HEHACHTU(QHIMPYEMBIX HpHMe-
ceif. OCHOBBEIBAsICH Ha pe3ysbTarax M3y4eHHs CTaOMIBHOCTH
TOTOBOH JICKapCTBEHHOW (hOPMBI, CIIEyeT CeTIaTh BBIBOJ O II0-
TEHLUAIBHOU COBMECTUMOCTH BCIIOMOraTe/IbHBIX KOMIIOHEHTOB
1 (hapManeBTUUECKHUX CyOCTaHIH MEMaHTHHA THIPOXJIOpHUIA 1
LIUTUKOIMHA MOHOHATPUEBAs COJIU.

Jlanee mnpoBeneHs! (apMAKOKHHETHYECKHE WCCIICIOBAHUS
pa3paboTaHHON JekapcTBEHHOU ¢opmbl. B Tabmume 5 mpen-
CTaBJIeHb! (PapMAKOKMHETHIECKUE OKa3aTeI! KPOIUKOB II0CTIe
OJHOKPATHOI'O HEPOPAIbHOIO BBEICHUS MCCIEAYEMOro Iperna-
para ¥ IpenaparoB-CpaBHECHUSL.

Amnai3 0CHOBHBIX (papMaKOKMHETHYECKHUX JAHHBIX MEMAHTH-
Ha TI0Ka3aJl, 4TO 3HaUYeHNs] MaKCUMaJIbHOU KoHIeHTparmy (Cmax)
B IUTa3Me KPOBH, PACCUMTAHHBIC KaK Cpe/Hee 3HAYCHHE HanOOob-
LIMX U3MEPEHHBIX 3HAUCHUN y KaXJOI0 )KUBOTHOIO, CTATUCTHYC-
CKY 3HaUMMO OTIIMYAJIUCh [IPU CPABHEHUU 3HAUCHUM, TIOTy4EHHbIX
Ju1s npernapara AxaruHon MemaHTHH® ¥ i pa3paboTaHHOTO
KOMOMHHPOBAHHOTO JIGKAPCTBEHHOTo mpenapara. CpenHee 3Ha-
YECHHUE BPEMCEHH JOCTIIKCHUSI MAKCUMAIbHOM KOHLECHTPALMU UL
npenapara AxkaruHosn MemantuH® cocraBuio 5,67+0,33 4, ms
pa3zpaboTaHHOrO KOMOMHMPOBAHHOTO JICKAPCTBEHHOTO IIperapara
—6,00£0,52 4. KoadpurmenTs! Bapuamy JaHHOTO apamMeTpa JULst
npernaparoB He npesbicuiu 35%. s napamerpa T crarucrude-
CKY 3HAYUMBbIC OTVIMYMS UL U3y4aeMbIX IIPEIApaToB HE YCTaHOB-
neHbl. OTHOCHTENNbHAs OMOIOCTYIIHOCTh MEMaHTHHA U3 pa3pado-
TaHHOIO JIEKAPCTBEHHOI'O IIperapara B CPaBHEHUM C IIPEHapaToM
Axarnnonr Memantua® cocrasuna 114,0+10,7%.

CpenHee 3HaYeHUE BPEMEHU JIOCTHKEHHMS MAaKCHMallb-
HOWM KOHLEHTpauuu i npenapara llepakcoH® cocraBuio
4,33+0,61, it pa3pabOTaHHOrO KOMOWHHMPOBAHHOTO JIEKap-
cTBeHHOrO mpemapara — 3,50+0,72. Kosddurments! Bapuanuu
JTaHHOTO napamerpa coctaBuiu 32% u 46% nns npenapara Le-
pakcoH® U pa3paboTaHHOTO KOMOWHHMPOBAHHOTO JIEKapCTBEH-
HOTO TIpernapara, CooTBeTcTBeHHO. OTHOCHTENIbHAS OMOTOCTYII-
HOCTh IUTHKOJIMHA W3 Pa3padOTaHHOrO KOMOMHHUPOBAHHOIO
JICKapCTBEHHOI'O IIperapara B cpaBHEHUH ¢ mnpenaparoM Llepak-
coH® cocrasmiia 127,5+24,2%.

© GMN

Takum 00pa3om, B paMKkax (apMaleBTHUCCKON pa3pabOTKH
000CHOBaHa (hapMaKOIOTHIECKas U KIIMHUYECKAs I[eTiecoo0pas-
HOCTH Pa3pabOTKU JBYXKOMIIOHEGHTHOTO JICKAPCTBEHHOTO IIpe-
rmapara MEMaHTHH/ITUTUKOIINH, TIPSy CMATPHBAIOIIETO J[BA CIIO-
co0a BBICBOOOKICHHS: MEMAHTHH — HEMEJICHHOE, [IUTHKOJIMH
— TIPOJIOHTUPOBaHHOE. BEICBOOOXK ICHIE MEMAaHTHHA TTPEATOa-
raercsi MOMU(HUIIUPOBATh 32 CYCT YCKOPEHHS IyTeM BKITFOUCHUS
B 000JIOUKY, a Ul IUTUKOJIMHA MOCPEICTBOM PABHOMEPHOTO
3aMeUICHUs] IIyTeM BKJIIOUEHHUS B sIpO. DKCHEPUMEHTAIbHO
BBISIBJICHA COBMECTUMOCTH (DapMAIlCBTHUCCKUX CYOCTaHIUI
MEMaHTHHA TUAPOXJIOPU]] U LIUTUKOJIMHA MOHOHATPUEBAsT COIU
MEXIy COOOH M IUITaHMPYEMBIMH K HCIIONB30BAaHHUIO B COCTaBE
TabJIEeTOK BCIIOMOTaTeIbHBIMHU BellecTBAMH. [Ipu 5ToM, pe3yib-
TaTbl (apMaKOKWHETUYCCKUAX HCCIICIOBAHUI ITOKAa3alld, YTO
OTHOCHUTEIIbHAS OMONOCTYIMHOCThP MEMAaHTHHA W IUTHUKOIMHA
cocraBnser 114,0£10,7% u 127,5£24,2% COOTBETCTBEHHO B
CpaBHEHHU ¢ pe(h)epECHCHBIMU TIpeTapaTaMu.
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SUMMARY

PHARMACEUTICAL DEVELOPMENT OF TABLETS WITH MODIFIED RELEASE
OF CYTICOLINE AND MEMANTINE

12Salakhetdinov D., *Sysuev B.

!NovaMedica Innotech, Moscow, *Pyatigorsk Medical Pharmaceutical Institute of Volgograd Medical State University
of the Ministry of Health Care of Russia; *Federal State Autonomous Educational Institution of Higher Education .M. Sechenov
First Moscow State Medical University, Russian Federation

According to the WHO data, over 35 million people in the
world suffer from severe forms of cognitive impairment. Due
to the insufficient effectiveness of separate therapy for amyloid
or vascular pathologies, an opinion is expressed about the pros-
pects of combined pharmacotherapy of cognitive impairments.

The aim of the study was the pharmaceutical development of
the combined tablet dosage form formulation with modified re-
lease of citicoline and memantine for the treatment of cognitive
impairments.

Information bases (eLibrary, PubMed) were used, content
analysis on State Register of Medicinal Remedies database (grls.
rosminzdrav.ru). The compatibility assessment was carried out
by stress experiments method in combination with chromato-
graphic analysis. Comparative pharmacokinetic studies were
carried out on rabbits.

The justification of the pharmacological and clinical feasi-
bility of the proposed fixed dose combination has been carried

out, the objective advantage of which is the potentiation of the
pharmacotherapeutic action due to the unidirectional effect of
memantine and citicoline, and the expected effect is to improve
cognition, functioning and behavior and / or slow down their
deterioration. The use of the combination will allow achieving
ease of treatment, reducing costs, and, accordingly, compliance.
The choice of the optimal dosage form for the developed combi-
nation was carried out: a tablet containing two release methods:
memantine — immediate release, citicoline — prolonged release.
The compatibility of the pharmaceutical substances memantine
hydrochloride and citicoline monosodium salt with each other
and the excipients planned for use in the formulation has been
experimentally revealed. Comparative pharmacokinetic studies
of the developed combined drug have been carried out.

Keywords: memantine, citicoline, tablets, modified release,
compatibility.

PE3IOME

DAPMAIIEBTUYECKASI PASPABOTKA TABJIETOK
C MOJUPUIIUPOBAHHBIM BBICBOBOKJIEHUEM HIUTUKO/JIMHA U MEMAHTHUHA

12Canaxeraunos /1.X., *CoicyeB B.b.

!HosaMeouka Hnnomex, Mocksa, *Ilamuzopckuil meduko-gpapmayeemuyeckuti uncmumym — guauar @IBOY BO Borel MY
Munzopasa Poccuu; *@IAOY BO Ilepesviii Mockosckuii cocydapemeennviii meouyunckuil ynugepcumem um. M.M. Ceuenosa
Munucmepcmesa 30pasooxpanenus Poccutickou @edepayuu (Ceuenosckuil ynusepcumem), Poccus

ITo nanueiM BO3, cBbimie 35 MiIH HaceneHUs MHUpa CTpagaeTr
BBIP2YKEHHBIMH ()OPMaMH KOTHUTHBHBIX HapyIeHui. B cBs3u ¢
HEJJ0CTaTOYHON 3P (HEKTUBHOCTHIO Pa3/IeIbHON Tepartiy aMHIIO-
HIHOH MO0 COCYIUCTOI aTONIOT i, BEICKAa3hIBACTCSl MHEHHE O
MIePCIICKTUBHOCTH KOMOMHUPOBAHHOH (papMakoTeparnny KOrHHU-
TUBHBIX HapyIICHUH.

Lens uccnenoBanus — QapmareBTHyeckas pa3paboTka co-
CcTaBa KOMOWHHMPOBAHHOW TaOleTUPOBAHHOHN JIEKapPCTBEHHOM
(GopMBI ¢ MOAN(HUITPOBAHHEIM BEICBOOOXK/ICHUEM IIUTHKOJINHA
1 MEMaHTHHA JUIsl JIEIeHHs] KOTHUTHBHBIX HAapyIICHHI.

B pabore wucmons3oBaHBl  MH(MOPMANMOHHBIE  Oa3bl
(eLIBRARY, PubMed), konTenT-ananu3 [ocynapcTBeHHOTO pe-
€CTpa JIEeKapCTBEHHBIX cpeAcTB (grls.rosminzdrav.ru). OmeHka
COBMECTHMOCTH IPOBOJMIACH METOJAMH CTPECCOBBIX OJKCIIe-
PHMEHTOB B COIPOBOXKACHHH XPOMATOTpaQHIecKoro aHaIn3a.
CpaBHHTENbHBIE (papMAKOKHHETHIECKHE UCCIIEIOBAHHUS ITPOBO-
JIVITA Ha KPOJIMKAX.

IIpoBeneno obocHoBaHMe (HapMAKOIOTHYECKOH W KIMHH-
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YecKoll 11e1eco00pa3sHOCTH TPEIOKEHHOH  (DUKCHPOBAHHOM
KOMOWHAINY, OOBEKTUBHEIM HPEUMYIIECTBOM KOTOPOW SIBIISI-
eTcsl ITOTEHIIPOBaHNe (hapMaKOTeParIeBTHUECKOTO JIeHCTBYS 3a
CUeT OJHOHAIPABICHHOTO (P (exTa MeMaHTHHA ¥ IUTHUKOJIHHA,
a OKHUJAeMBIl S eKT 3aKiIoyaeTcs B yITydIIeHUH MTO3HAHUS,
(DYHKIMOHMPOBAHHS U TTOBEACHHUS M/MIIN 3aMeUICHHU HX YXYA-
mreHust. [IpuMeneHne KoMOMHAIMY TO3BOJIUT JOCTHYB yH0OCTBA
HCTIONB30BaHMsI, CHIDKEHHS 3aTPaT, H COOTBETCTBEHHO, KOMILIA-
enca. [IpoBenieH BBIOOP ONTHMAIIBHON JIEKApCTBEHHOH (HOPMBI
JUIsL pa3pabaTbiBaeMOl KOMOWHAIMM: TallleTka, copeprKariast
JIBa crioco0a BEICBOOOXK/ICHUS: MEMAaHTHH — HEMEJICHHOE, IIU-
THKOJIMH — TIPOJIOHTMPOBAHHOE. DKCIEPUMEHTAIBHO BEBISBIEHA
COBMECTHMOCTH (papManeBTHUECKUX CyOCTaHIMH MEMaHTHHA
THIPOXJIOPH/IA ¥ ITUTHKOINHA MOHOHATPHUEBOH COJIM MEXKTy CO-
00l U IUIAaHUPYEMBIMU K HCIIOJIb30BAaHHIO B COCTaBE TaOJIETOK
BCIIOMOTaTeIbHBIMA BelecTBaMu. [IpoBe/IeHEI CpaBHUTEIEHEIC
(hapMaKOKHHETHUECKHE HCCIEN0BAHMsI pa3pabOTaHHOTO KOMOH-
HUPOBAHHOTO JICKAPCTBEHHOTO ITperapara.
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ANALYSIS OF THE PROPERTIES OF NEW PAM AMPA RECEPTORS BASED
ON 3,7-DIAZABICYCLO[3.3.1]NONANE FRAME

Brkich G., Pyatigorskaya N.

Sechenov First Moscow State Medical University, Russian Federation

A significant amount of data has been accumulated on the
pharmacology and mechanism of action of glutamate recep-
tors, which are widely represented in the central nervous system
(CNS) of animals and humans. AMPA receptors are ionotropic
and, along with receptors of other subtypes, take part in gluta-
mate-mediated transmission of excitatory signals [1,2].

Several subunits (GluRAI-GluRA4) are distinguished in the
structure of the AMPA receptor, which exhibit different sensitiv-
ity to receptor ligands. Modulators of AMPA receptors exhibit-
ing pharmacological activity were studied: derivatives of pyr-
rolidinones, benzothiadiazine dioxides, benzylpiperidines and
biarylpropylsulfonamides.

Dysregulation of the glutamatergic system can cause men-
tal and neurodegenerative diseases. Regulation of this system
can improve performance and activate recovery processes in
the damaged brain. Recently, attention has been drawn to com-
pounds of different chemical structures capable of modulating
the function of AMPA receptors [1-3].

AMPA (a-amino-3-hydroxy-5-methylisoxazole-4-propionate)
— receptors involved in chemical excitatory neurotransmission
are transmembrane proteins consisting of tetramers. These re-
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ceptors are expressed throughout the CNS, but are more abun-
dant in the hippocampus and cerebellum [3].

The increase in the prevalence of cognitive disorders is due
to both an increase in the duration and quality of life of the
population, and an increasing frequency of the occurrence of
Alzheimer’s disease, a genetically determined disease, mani-
fested by a progressive decrease in memory and other cogni-
tive functions - praxis, gnosis, speech, intelligence, due to
the gradual death of neurons in the cerebral hemispheres the
brain [1,2].

The high prevalence of cognitive disorders dictates the need
for their early detection with subsequent prescription of treat-
ment - preferably one that would have an impact on the pro-
gression of the disease. The optimal is the simultaneous use of
medicinal and non-medicinal methods of therapy.

The drug effects primarily include pathogenetic treatment -
elimination of the cause of the disease and basic symptomatic
therapy with the use of drugs, the effectiveness of which has
been proven in multiple randomized, double-blind, placebo-
controlled studies and which are recommended by the medi-
cal community as the main option for symptomatic treatment.
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The discovery of the ability of substances to potentiate the func-
tion of AMPA receptors, thereby enhancing glutamatergic neu-
rotransmission in brain structures, laid the foundation for a new
direction in neuropharmacology.

Taking into account the fundamentally important role of
AMPA receptors in the implementation of many physiological
functions of the CNS, including the processes of neuronal plas-
ticity, learning and memory, as well as the well-known data on
the participation of glutamatergic brain systems in the genesis
of the most important pathological conditions of the brain (isch-
emia, stroke, seizure disorders, neurodegenerative diseases), the
creation and study of the mechanism of action of substances that
are positive modulators of AMPA receptors and the creation of
new drugs (MPs) on their basis is of undoubted relevance [4,5].

Selective modulation of glutamatergic neurotransmission by
altering the functional activity of AMPA receptors illustrates the
discovery of a new, therapeutically promising pharmacological
target.

The data obtained to date make it possible to outline new ap-
proaches to the regulation of fundamental physiological and
pathological processes. Clinical and experimental data indicate
that positive modulation of AMPA receptors may be a therapeu-
tically effective strategy for the treatment of neurodegenerative
disorders, depressive episodes, and other disorders of neuronal
plasticity in the brain [2].

The positive therapeutic effect of ampakines in neurodegen-
erative diseases may be associated with the activating effect of
ampakines on the expression of neurotrophic factors [5], which
may prevent the progression of neurodegenerative changes. Of
considerable interest are data on the ability of a potentially new
class of ampakines - 3,7-diazabicyclo[3.3.1]nonane derivative
to exhibit pharmacological activity in the treatment of neurode-
generative conditions of various etiologies [6].

This review analyzed the properties of new positive allosteric
modulators (PAMs) of AMPA receptors based on the 3,7-diaz-
abicyclo[3.3.1]nonane framework and the development of new
drugs based on them. These compounds have the ability to fa-
cilitate AMPA receptor-mediated glutamatergic neurotransmis-
sion in the CNS.

According to the analyzed studies, AMPA receptor modula-
tors are able to accelerate the recovery period after neurodegen-
erative conditions, exhibit an antidepressant effect, and have
neuroprotective properties.

It is assumed that their effects are based on the positive modu-
lation of the function of ion channels coupled with AMPA re-
ceptors, which manifests itself, in particular, in facilitating the
phenomenon of long-term potentiation and increasing the ex-
pression of neurotrophic factors. Preliminary clinical data on
drugs suggest the effectiveness of AMPA receptor modulators in
the treatment of neurodegenerative conditions [7,8].

Tricyclic derivatives of 3,7-diazabicyclo[3.3.1]nonane are
PAMs of glutamate AMPA receptors [9]. Glutamate receptors
are expressed at neuronal synapses and are activated by glutamic
acid, the most common native neurotransmitter that transmits
signals that excite nerve cells.

It was found that PAM AMPA either slows down the rate at
which AMPA receptors lose sensitivity to prolonged exposure to
glutamate, or slows down the process of deactivation of AMPA
receptor after the cessation of exposure to glutamate [10].

The most important neurophysiological aspect of the action
of PAM AMPA is the so-called synaptic plasticity. One of its
consequences is the effect of long-term potentiation, which is
considered as one of the main mechanisms of neuronal memory.
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In addition, the basis of the therapeutic potential of PAM
AMPA is their ability, due to depolarization of the postsynaptic
membrane, to significantly increase the expression of neuro-
trophic factors - nerve growth factor (NGF) and brain-derived
neurotrophic factor (BDNF), which, in its turn, is the most pow-
erful mechanism for the restoration of nerve cells [11].

Indications for the use of drugs based on PAM AMPA recep-
tors, but not an agonist or antagonist, will include acceleration
and improvement of the quality of convalescence after cerebral
accidents, since the acute phase and the phase of convalescence
are provided by various pathogenetic mechanisms.

For the developed innovative drug, a high safety of use and
a «procognitive effect» are predicted that exceeds analogs-am-
pakines of the first generations from other structural classes. It is
planned to develop a dosage form for oral administration.

Particular interest in compounds of this group of drugs is
based on the unique properties of positive modulation of AMPA
receptors and “soft adjustment” of the glutamatergic system.

In the studies carried out, it was found that they do not cause any
disturbances in the binding of the natural ligand at the synapse, in
contrast to direct agonists of AMPA receptors, due to an overdose
of which, hyperstimulation of the glutamatergic system of the CNS
and manifestation of neurotoxicity is possible [12].

Derivatives of 3,7-diazabicyclo[3.3.1]nonane AMPA recep-
tors may be useful in the treatment of various neurological dis-
orders such as depression, Alzheimer’s disease and attention
deficit / hyperactivity disorder.

The therapeutic effect of PAM is in part associated with a
significant upregulation of neurotrophic expression factors such
as neural growth factor (NGF) and brain neurotrophic factor
(BDNF). In addition, it has recently been established that long-
term exposure to AMPA receptors by PAM of the glutamate
type through oral delivery of substances leads to regeneration
of dendritic cells, accompanied by an improvement in synaptic
plasticity [13].

Activation of NMDA receptors of various subtypes leads to a
sharp increase in calcium levels, which in turn activates several
types of calcium-dependent kinases known for their role in en-
hancing central sensitization, such as calmodulin kinase, protein
kinase C, type 2 cyclooxygenase and NO synthase [13].

The products of the reactions catalyzed by these enzymes,
prostaglandin E2 and nitric oxide, enhance nociceptive trans-
mission and support central sensitization by increasing the re-
lease of glutamate, substance P and calcitonin-gene-associated
protein (cocalcigenin). The last two substances play the role of a
transmitter, along with glutamate, in spinal nociceptive neurons.

In parallel, they activate microglia and astrocytes, promoting
the release of cytokines and BDNF by the latter, which are re-
sponsible for maintaining neurons in a state of hyperexcitability,
and thus contributing to the transition of acute pain to chronic
pain.

Recent studies have shown that ampakines affect persistent
or chronic pain, which makes them promising for the creation of
drugs for the treatment of chronic pain [14].

Based on the analysis of the spatial structure of the AMPA
receptor, its complexes with known PAMs and the results of
their molecular docking, it was shown that compounds based on
3,7-diazabicyclo[3.3.1]nonane derivatives bind to AMPA recep-
tors in a fundamentally different place compared to other known
ampakines, with a higher pharmacological activity of analogs-
ampakines of the first generations from other structural classes
[13].

The basis of the therapeutic potential is associated with the
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positive modulation of AMPA receptors, and thus their ability,
due to depolarization of the postsynaptic membrane, to sig-
nificantly increase the expression of neurotrophic factors - the
growth factor of nerve tissue NGF and the neurotrophic factor of
the brain BDNF, which, in turn, is a powerful mechanism for the
restoration of nervous cells in the structures of the hippocampus.

It has been established that such a mechanism of action can
accelerate and improve the quality of convalescence after neu-
rodegenerative conditions [13].

The data presented on the ability of AMPA receptor modula-
tors to enhance the expression of growth factors are also of inter-
est in the possibility of their use in the treatment of a number of
CNS diseases.

It is known that the expression of BDNF can affect the mono-
aminergic systems of the brain, the functioning of which is
closely related to the pathogenesis of depressive conditions, on
the one hand, and the central mechanism of action of antidepres-
sants and other psychotropic drugs with analgesic activity, on
the other.

Along with an activating effect on the expression of growth
factors, substances that positively modulate AMPA receptors
can exhibit their own antidepressant-like effect and enhance the
effect of reference antidepressants [15], which is further evi-
dence of the prospects for studying this group of drugs.

A patent study was carried out in relation to drugs based on tri-
cyclic derivatives of N, N’-substituted 3,7-diazabicyclo [3.3.1]
nonanes for the treatment of neurodegenerative pathologies.

The main objective of the patent research was to update both
the prior and current state of the art.

Possibility of comparing the innovative development «drug
based on 3,7-diazabicyclo [3.3.1]nonane derivatives for restora-
tion of motor and cognitive functions after brain damage» with
products already existing on the market or presented in patent
documents.

To optimize the research, specialized databases were selected,
the content of which can reveal the aspects indicated above.

In order to assess the patent landscape as a whole, general
search parameter were set:

* A drug for the treatment of neurodegenerative pathologies

* Positive modulation of AMPA receptors

* PAM (Positive allosteric modulator) AMPA receptor

» Compound / composition for treatment neurodegenerative
pathologies

This allowed us to assess the coverage of the area of interest
as a whole. Also, a wide list of patents and applications in which
the above terms are mentioned, made it possible to carry out a
relative filtering by the frequency of references in the countries
and applicant firms.

After that, a search process was launched focused on “a drug
based on tricyclic derivatives of N,N’-substituted 3,7-diazabi-
cyclo[3.3.1]nonanes for the treatment of neurodegenerative pa-
thologies.”

The following query options were considered. Both indepen-
dently and in combination with classes:

* tricyclic derivatives of N, N’-substituted 3,7-diazabicy-
clo[3.3.1]nonanes;

* drugs obtained on the basis of tricyclic derivatives of N, N’-
substituted 3,7-diazabicyclo[3.3.1]nonanes;

* technology for obtaining compounds, compositions based
on tricyclic derivatives of N, N’-substituted 3,7-diazabicy-
clo[3.3.1]nonanes;

Any possible chemical modifications of the medicinal prod-
uct, derivatives, intermediates and forms were considered with-

© GMN

out fail. All possible variants of pharmaceutical compositions
and technologies for producing drugs aimed at treating neurode-
generative pathologies were considered in the same vein. In par-
ticular, a separate unit was the search for all existing or potential
PAM AMPA receptors. In this block, the following keywords
were highlighted:

* positive allosteric modulators;

» modulators of AMPA receptors;

* AMPA synaptic response;

« enhancing the synaptic response of AMPA receptors;

* pharmaceutical compositions, as AMPA modulators;

 compounds which enhance AMPA receptor activity;

* positive AMPA receptor modulation;

» methods and compositions for treatment neurodegenerative
diseases;

« enhancing glutamatergic synaptic responses.

To refine the search and narrowing in some areas, filters were
used for the following classes. The general indexes are present-
ed without partial variations, which, depending on the situation,
could contain up to ten classes with the «OR» parameter: The
patent search was carried out in accordance with the Regulation.
Justification of the search regulations: depth of 20 years.

Thus, about 500 patents and applications were analyzed.
Some of the documents were abstracts, since the description and
formula were written in a foreign language (Chinese, Japanese,
and the like), most of them were full-text versions of patents.
After filtration, 81 patents were selected.

A significant amount of information is presented in the USA
and France. In particular, Cortex Pharm, Lilly Eli Co, Servier
Lab made a special emphasis on AMPA receptors and modula-
tion.

In the Russian Federation there are 6 patents from the selected
documents, all of them refer to derivative compounds acting as
the PAM AMPA receptor.

During the patent search, it was confirmed that there are no
foreign and Russian objects of technology similar to the tech-
nologies under development in the world, no applications have
been registered in which the prospects for the potential use of
3,7-diazabicyclo[3.3.1]nonane derivatives and drugs based on
them were considered.

It is assumed that the developed drug will have an action ca-
pable of accelerating and enhancing the effects of rehabilitation
measures, including restoration of skills, working memory and
attention.

Conclusion. An innovative drug based on 3,7-diazabicy-
clo[3.3.1]nonane derivatives provides long-term activation of
AMPA receptors and the production of neurotrophic factors,
which makes it possible to use it for the treatment of cognitive
impairments and rehabilitation of patients after acute cerebral
hypoxia, has unique properties due to the rigidity of the frame-
work, the required geometric parameters, and the strict orienta-
tion of substituents at nitrogen atoms in parallel planes.

The use of its structure is very promising for the search, op-
timization, and synthesis on its basis of compounds potentially
possessing a wide spectrum of pharmacological action.

The discovery of the ability of positive allosteric AMPA re-
ceptor modulators to induce the expression of neurotrophic fac-
tors BDNF and NGF, triggering the mechanisms responsible for
the survival of existing functioning neurons, as well as growth
and differentiation, the formation of new synapses makes the de-
velopment of new drugs based on tricyclic derivatives of 3,7-di-
azabicyclo[3.3.1]nonane is especially promising for use in the
later stages of post-stroke rehabilitation.
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In the course of the patent search, it was confirmed that there
are no foreign and Russian objects of technology similar to the
technologies under development in the world, no applications
have been registered in which the prospects for the potential use
of derivatives of 3,7-diazabicyclo[3.3.1]nonane as a pharmaco-
logically active pharmaceutical substance or in the composition
of dosage forms. Also, no applications were found that reflected
the possibility of using tricyclic derivatives of 3,7-diazabicy-
clo[3.3.1]nonane for restoring motor and cognitive functions
after brain damage. The data obtained indicate the relevance of
the chosen research path and the high competitiveness of the
proposed drug.
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SUMMARY

ANALYSIS OF THE PROPERTIES OF NEW PAM AMPA
RECEPTORS BASED ON 3,7-DIAZABICYCLO[3.3.1]
NONANE FRAME

Brkich G., Pyatigorskaya N.

Sechenov First Moscow State Medical University, Russian Fed-
eration

The development study was a continuation research of the
action mechanism of the developed innovative pharmaceutical
substance based on the 3,7-diazabicyclo[3.3.1]nonane deriva-
tive, which belongs to the class of AMPA receptor modulators.
A significant amount of data has been accumulated on the phar-
macology and mechanism of action of glutamate receptors,
which are widely represented in the central nervous system of
animals and humans. AMPA receptors are ionotropic and, along
with receptors of other subtypes, are involved in glutamate-me-
diated excitatory signaling. Several subunits (GluRAI-GluRA4)
are distinguished in the structure of the AMPA receptor, which
exhibit different sensitivity to receptor ligands. Modulators of
AMPA receptors exhibiting pharmacological activity were stud-
ied: derivatives of pyrrolidinones, benzothiadiazine dioxides,
benzylpiperidines and biarylpropylsulfonamides.

The aim of this study was to analyze the therapeutic potential
of the mechanism of action of new positive allosteric modula-
tors of AMPA receptors based on the derivative of 3,7-diazabi-
cyclo[3.3.1]nonane framework.

Based on the analysis of the spatial structure of the AMPA
receptor, its complexes with the known PAM AMPA, and the
results of their molecular docking, it was shown that compounds
based on the tricyclic derivative 3,7-diazabicyclo[3.3.1]nonans
bind to AMPA receptors at a fundamentally different location
than ampakins from other known PAM AMPA groups. These
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compounds have the ability to facilitate AMPA-mediated glu-
tamatergic neurotransmission to the central nervous system.
According to the analyzed studies, AMPA receptor modulators
are able to accelerate the period of convalescence after neuro-
degenerative states, exhibit an antidepressant effect, and have
neuroprotective properties.

The discovery of the ability of positive allosteric modulators
of the AMPA receptor to induce the expression of neurotrophic
factors BDNF and NGF, triggering the mechanisms respon-
sible for the survival of existing functioning neurons, as well
as growth and differentiation, the formation of new synapses
makes the development of new drugs based on tricyclic deriva-
tives of 3,7-diazabicyclo[3.3.1]nonane is especially promising
for use in the later stages of post-stroke rehabilitation.

Keywords: AMPA receptors, derivative of 3,7-diazabicy-
clo[3.3.1] nonane, brain neurotrophic factor, positive allosteric
modulator, rehabilitation of patients after brain damage.

PE3IOME

AHAJIN3 CBOMCTB HOBBIX MOJOXHUTEJBHBIX
AJUVIOCTEPHYECKHUX MOAYJIATOPOB AMPA PE-
HOEIITOPOB HA OCHOBE 3,7-JUA3ABUIIUKJIO[3.3.1]
HOHAHOBOI'O KAPKACA

Bpxuu I.J., [Iaturopckas H.B.
Iepevrit MI'MY um. U.M. Ceuenosa, Mocksa, Poccus

Pabora siBsieTCSl MPOAOIKEHNEM UCCIEA0BAHMS 110 H3yde-
HUIO MEXaHHW3Ma JeUCTBUSA pa3pabOTaHHOW MHHOBAIMOHHOM
(apmaneBTHYECKOM CyOCTaHIIMM Ha OCHOBE MPOHM3BOIHOTO
3,7-nuazabunukio[3.3.1]HoHaHa, OTHOCSIIEHCA K KIaccy
monynsitopoB AMPA peuentopoB. HakomiaeHo 3HAYUTENb-
HOE KOJIMYECTBO MAHHBIX O (hapMaKOIOTUH U MeEXaHHU3Me
JEeHCTBUS TIIyTaMaTHBIX PEIENTOPOB, IIUPOKO MPEICTABICH-
HBIX B IICHTPAIbHOW HEPBHOI CHCTEME >KUBOTHBIX M UENIOBE-
ka. AMPA penentops! SIBISIOTCS HOHOTPOIHBIMHE U HapSLy
C perentopamMy APYTHX MOATHIIOB MPHHUMAIOT Y4acTHE B
OTIOCpeayeMO TITyTaMaToM Tepejade Bo30yKIAIONIHNX CHT-
HajoB. B ctpykrype AMPA penenrtopa BEIACISIIOT HECKOJIBKO
cyopenunnn (GluRAI-GluRA4), nposBisomux pa3nuyHyo
YYBCTBUTEIBHOCTh K PELENTOPHBIM JHUTaHAaM. M3ydeHsl
monynstopsl AMPA penentopos, mposiBusiomue hapmMaxo-
JIOTHYECKYI0 aKTHBHOCTB: MPOU3BOJHBIE MHPPOIUANHOHOB,
OCH30THANA3UHINOKCH B, OCH3UIMUIIEPUANHB U OHApHII-
MPONHICYTb()OHAMHUIBIL.

Llens nccnenoBanus - aHAIM3 TEPATIEBTUYECKOTO MOTEHIIHATA
MEXaHH3Ma AEHCTBHSA HOBBIX MOJIOKUTENBHBIX alIOCTEpUUe-
ckux MoxynatopoB AMPA pernentopoB Ha OCHOBE MPOHU3BOTHO-
ro 3,7-nmua3abunukio[3.3.1]HoHaHOBOIO Kapkaca.

Ha ocHoBe ananmsa mpocTpaHCTBEHHOH cTpykTypsl AMPA
peuenTopa, ero KOMIUIekcoB ¢ m3BecTHeIMH PAM AMPA u pe-
3ylbTaTOB MX MOJEKYISIPHOTO JOKHHTA MOKA3aHO, YTO COEMIH-
HEHUs] Ha OCHOBE TPUIMKINYECKOTO MpPOM3BOAHOrO 3,7-mma-
3a6nuukio[3.3.1]nonana ca3eBatoTcess ¢ AMPA penentopamu
B NMPUHLHUNNAILHO HHOM MECTE, YeM aMIaKWHBI U3 APYTHX U3-
BectHbIX Tpynn PAM AMPA. Jlanuble coequHeHus o0namaoT
crnocoOHOCThIO obneryate onocpeayemyro AMPA  penento-
paMu IyTaMaTeprudeckyio Helponepenady B LEHTPAIbHYIO
HEpBHYIO cucTeMy. COmIacHO MPOaHATU3HPOBAHHBIM HCCIIEIO0-
BaHISIM, MoaysiTopsl AMPA pernentopoB ciocoOHBI YCKOPUTH
MIEPHO]] PEKOHBANIECLICHIIN TOCNIe HEHPOAEreHePaTUBHBIX CO-
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CTOSIHHH, IPOSIBILSIIOT aHTUICTIPECCAHTHOE JIeHCTBHE, 001a1at0T
HEHPONPOTEKTOPHBIMU CBOMCTBAMH.

OTKpBITHE CIIOCOOHOCTH MOJOKHUTEIBHBIX AJIOCTEPUUSCKHX
MonynaTopoB AMPA penentopa BbI3bIBaTh IKCIIPECCUIO HEH-
porpoduueckux daxropoB BDNF u NGF, 3zanyckaronmx me-
XaHHM3MBbI, OTBEUYAIOIIHE 332 BHDKMBAHHE CYIIECTBYIOMMX (YHK-
LIMOHUPYIOIIMX HEHPOHOB, a TAKKE POCT U AU PEpPEHIUPOBKY,
(hopMHpOBaHHE HOBBIX CHHAIICOB, JEaeT Pa3pabOTKy HOBBIX
JICKapCTBEHHBIX CPEJCTB HAa OCHOBE TPULMKINYECKHX HPOU3-
BOJHBIX 3,7-muazabunmkio[3.3.1]HoHaHa At IPpUMEHEHUsT Ha
MO3IHUX CTAaIHUsAX MMOCTHHCYJBTHOW peabHIuTanuy OCOOCHHO
IEPCIIEKTUBHOM.
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OBIIECTBEHHBII KOHTPOJIb KAK CPEJCTBO OBECIIEYEHMS
PEAJIN3AIINU ITPABA HA OXPAHY 3JOPOBbA

"Kpynnosa JI.B., >AuTonoBa E.P., ’Koxan B.IL., “CiuBaxk WU.B., SKpukyn B.B.
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CornacHo cr. 3 Koncrutyuuu YKpauHbl XKU3Hb U 3J0pPOBbE
YeJI0BeKa IPU3HAIOTCS HaWBbICHICH COLUAIBLHON LICHHOCTBIO;
Ka/Iblil UMEET IIPaBO HA OXPaHy 310pPOBbs, MEIULIUHCKYIO II0-
MOIIb U MeAUIMHCKOe cTpaxoBanue (cT. 49 Koncruryrmn) [4].
YKpauHCKOE 3aKOHOJATEILCTBO BCEM IpakJaHaM rapaHTUpPYyeT
peanM3alnio UX IpaB B cepe 3ApaBOOXPAHECHUS IyTEM OCY-
IIECTBICHHST OOIIECTBEHHOrO KOHTpONs (Ham3opa) B cdepe
30paBOOXPAHCHUA - II. T ¢T. 7 OCHOB 3aKOHOZATENbCTBA YKpau-
HBI O 34PaBOOXPAHEHUH [6].

W3BecTHO, 9TO HanmMuue OOIMIECTBEHHOTO KOHTPOIIS B JTI000IT
cdepe AeATENEHOCTH OPraHOB FOCYAApPCTBEHHON BIACTH — 3TO
MIPOSIBIICHUE TpaXkKIaHCKOro obmecTsa. Hammame cooTBeTCTBY-
IOIUX OPraHOB OONIECTBEHHOTO KOHTPOJIS (HE3aBHCHUMBIX OT
TOCYNAPCTBEHHBIX) SIBJISICTCS MIPOSIBIICHUEM ITOCTPOCHHUS JIEMO-
KPaTH4IeCKOTO TOCYapcTBa, B KOTOPOM Tpy3 KOHTPOIJIS cOaaH-
CHPOBAHO PacIIpe/ieIIeTCsl MEXKy TOCYapCTBEHHBIMH 1 001Ie-
CTBEHHBIMH oOpraHamu. [losToMy OOIIECTBEHHBI KOHTpOJb
MI03BOJIIET M30€XKaTh TOCYIAPCTBEHHOTO BIIMSHHS Ha IPUHSTHE
petreHuit 1 n36exKaTh KOPPYIIIHOHHYIO COCTABIISIIOILYIO.

B 3apyOekHBIX CTpaHax CYIIECTBYIOT pa3JIMUHbBIE CIOCOOBI
obecriedeHust JOCTYITHOCTH MEJUIIMHCKOM ITOMOIIY, MEXaHM3-
MBI HCIOJIB30BaHUs (PUHAHCOBEIX PECYPCOB, TOCYIapCTBEHHOTO
perynupoBaHus U KOHTPOJLL 3a KaUEeCTBOM OKa3bIBAEGMBbIX MEIH-
LUHCKUX yciyr. [Ipyn 5ToM BpaueOHast IesITEIbHOCTh KOHTPO-
JIIpYeTCs He TOIbKO IOCYAapCTBOM U €r0 OpraHaMH, HO U pa3-
JIMYHBIMH HE3aBUCHMBIMU JIPYT OT JpyTa MpodeccCHOoHaIbHEIMI
accoUMalysIMU U HEIPaBUTCIbCTBCHHBIMU OpraHU3aLUsAMU,
MEIUIMHCKUMY LEHTPAMHU, CTPAXOBbIMU KOMIIAHUSMU M HHBI-
Mu oObeHeHnsIMHU TpakaaH [16]. Hanpumep, B CILA napsiny
¢ npasurensctBoM CIIA u Illtaros, denepanbHBIM IEHTPOM
Medicaid Service, cTpaxoBBIMH KOMITAHHUSIMH, TPO(eCCHOHAITb-
HBIMH aCCOIMALUSIMH KOHTPOIb B cdepe 31paBOOXpaHEHHS
OCYILECTBILAIOT: AMEPUKAaHCKas aKaJeMUsi CEMEHHBIX Bpayei,
KOTOpasi OTBEYACT 3a OIPEAECICHUE IOJIUTUKY CEMEHHOH mpak-
TUKH, UMECT PEUIAIOIUH Tojoc MpH OOCYXKIESHHH BOIIPOCOB
OXpaHbl 370pOBbs HA BCEX YPOBHAX UCIIOIHUTEIILHOM BIIACTH,
BBICTYIIACT IIPEACTaBUTEIEM HHTEPECOB CEMEHHBIX Bpauedl u
OCYIIECTBISIET KOHTPOJIb 32 UX 00pa3oBaHHEM; AMEPHKAHCKUH
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KOMHTET 110 CEMEHHOW IpaKTHKe OTBeYaeT 3a O(UINAILHYIO
cepTudUKannIo ceMeWHbIX Bpadel; Kommccus mo mposepke
MIOATOTOBKU OPJMHATOPOB B 00JIAaCTU CEeMEITHON MPaKTUKH IIPH
CoBeTe aKKpeJUTAlNH BBITYCKHUKOB MEAUIMHCKUX YUpexk/e-
HUH 37paBOOXPAHEHUS] KOHTPOIUPYET MOCISTUILIOMHOE 00pa-
30BaHUE CHELUAIUCTOB [10 CEMEHHON MEAUIUHEI [2].

B npornecce peanmzarnmm MequnuHCKOH peopMbl B YKpanHe
B CHCTEME YIPaBIICHUS 3PaBOOXPAHCHUEM HAHOOJBIIYIO aKTY-
IBHOCTH IPUOOpETaeT KOHTPOJIb CO CTOPOHBI OOIIECTBEHHO-
CTH ¥ MEIUIUHCKOTO coodmiectBa. OHAKO €ro OrpaHHYEeHHBIH
XapakTep 0 Cel AeHb He I03BOJIIET CINTATh OOIECTBEHHOCTD
9 }eKTUBHBIM CyOBEKTOM BIACTHBIX IOJHOMOYHII B cdepe
31paBooxpaHeHus [15].

B Vkpanne cucrema oOIIeCTBEHHOTO KOHTPOJSI B rocyaap-
CTBE BIIEepBbIC BBeJecHAa B KoHuennuu coneicTBus opraHaMu
HCTIOJHUTENBFHOM BIACTH Pa3BUTHIO TPAXTAHCKOTO OOIIECTBa,
neiicrBoBasiueil ¢ 2007 mo 2012 rr. [14]. Ilocnenyromas pea-
mm3anyst KoHmennmuu fama BO3MOXKHOCTB C(OPMHPOBATH CHU-
CTEMy CYLICCTBYIONIETO B YKpawHe OOLICCTBEHHOTO KOHTPOJIS
B pa3nHYHBIX cepax kuzHenesTensHOCTH. HecMoTpst Ha mMe-
Iomuecs HeJOCTATKH TOTO BHJa KOHTPOIS (OTCYTCTBHE IIPU-
HYKJICHUS 10 MCHOJIHEHHIO PEIICHUI OPraHOB OOIECTBEHHOTO
KOHTPOJISI, HECUCTEMHOCTb IIPOBEPOK), B COBPEMEHHBIX E€BPO-
MeHCKUX CTpaHax OH 00ECIeYUBACT NMPO3PATHOCTH IIPABOOTHO-
IIeHUH MEXIy TocyaapcTBoM H obmectBoM. briaromaps mpowuc-
xomsmeil B YKpanHe MeIUIIMHCKOH pedopme, 00IeCTBEeHHBIH
KOHTPOIIb TIOSIBUJICS B CUCTEME OPraHOB rOCylapCTBEHHOMU BIla-
CTH IO YIPABJICHUIO 3IPaBOOXPAHCHUEM U B OTCUECTBEHHBIX
YUPEKICHHUAX 30PaBOOXPAHCHUSL.

Lenbro uccnenoBanus SBISACTCSA PACKPBITh CYIHOCTh U OCO-
OEHHOCTH OOIIECTBEHHOTO KOHTPOIJS KaK CpeJcTBa obecriede-
HUSI PeaIN3alliy 1IpaBa Ha OXPAHy 310POBbSI.

JIist TOCTIKEHNS yKa3aHHOU IIeJIN OBUTH MOCTABIICHEI CIICITY-
IOLIME 3aJa4l: PACCMOTPETh KOHTPOJIb KaK HEOTHEMIIEMYIO CO-
CTaBJISIIOIIYIO IIPaBa YeJI0BEeKa Ha OXPaHy 30POBbsI M TapaHTHIO
COOJIONEHUSI €TO MpaB KaK IAIeHTa, 0XapaKTepH30BaTh CyOb-
eKTHI (OpraHbl) OCYLIECTBICHHUSI OOIICCTBEHHOTO KOHTPOJIS B
cdepe 31paBOOXpaHEHHs U IPOAHATIM3UPOBATE HX TIOJTHOMOYHSL.
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MarepuaJj u MeToAbI. MarepuaaoM UCCIIe0BAHUS SIBUIIUCH
Hay‘[Hble prjlbl praI/IHCKI/IX y‘leHbIX, AHAJIMTUYCCKUE MATCPH-
aJlbl, IOJIUTUKO-TIPaBoOBast IMyOnuIcTiKa, IHTepHET-pecypesl U
YKPaMHCKOE 3aKOHOAATENBCTBO, PEryIUPYIOIIee JAesTeIbHOCTD
[0 OCYILECTBJICHHUIO OOIIECTBEHHOIO KOHTPOJ (Hax3opa) B
chepe 31paBOOXpaHCHHS.

B mpouecce wuccnenoBaHus aBTOpaMU  HCIOJIB30BAJIUChH
06meHaquble U CneuruaJbHBIC METOIbI Hay‘lHOFO IO3HAHMUS.
Cpenu oOLIeHAayYHBIX METONOB NPUMEHSUIUCh CHCTEMHBIH,
CTPYKTYpHO-(QDYHKIIMOHAJIBHBI W CPaBHHUTEIbHBIN, KOTOPbIC
IMO3BOJIAKOT BBIAICHUTH COBPEMCHHOE COCTOSAHHE KOHTpOHbHOﬁ
JICSITEIIbHOCTH  OOIIIECTBEHHOCTH B paccMarpuBaemoii cdepe,
BBISIBUTH OCHOBHBIE IPOOJIEMBI OCYIIECTBICHHS OOIIECTBEHHO-
ro koHTpousi (Haa3opa) B chepe 31paBOOXpaHEHHs U OIpesie-
JINTh NEPCHEKTUBBI UX Hay'—lHO—l’lpaKTM‘[eCKOFO paspeuicHus. B
Ka4eCTBE CHeHUAIbHO-IOPHIMIECKUX METOI0B HCIOIB30BAIICH
(hopMaTbHO-FOPUAMYCCKIIA TSI KOMIUICKCHOW XapaKTePHUCTHKH
3aKOHOJATEIbCTBA YKpPaWHbl OTHOCHTENBHO Y4acTHsi oOle-
CTBEHHOCTH B c(epe 37paBOOXpPaHEHUsI, METO/ N3YUCHHUs I0pH-
JIMYCCKOM MPAKTUKU JUIsi 00OOIICHHS MPaBONPUMEHHUTEILHON
HPaKTUKH, CPAaBHUTEIbHO-IIPABOBON METOJ [UIsl aHAJIN3A TOJTHO-
MOUMI Pa3INYHBIX OPIaHOB, OCYLIECTBISIEMBIX OOLIECTBEHHBIH
KOHTPOJIb (Haa30p) B chepe 3ApaBoOXpaHCHHS.

Pe3yabTarsl 1 ux o0cy:xaeHue. OQHOM U3 3HAMUMBIX COCTaB-
JIAFOIIUX TpaHC(bOpMaL[I/II/I CHUCTEMBI 3IPABOOXPAaHCHUA ABJIACTCSA
ONTHMU3ALHS TPOLIECCa KOHTPOJISI HE TOJIBKO 38 e TEIbHOCTHIO
YUPEKACHHH 3IpaBOOXPAaHEHHsI, HO U 32 MPOLIECCaMH, KOTOPbIC
MPOKCXOAAT BHYTPHU 3TOi cucTeMbl. HeoOX0auMOCTh B 3TOM
ocTpo ourymaercs Ha ()OHE BO3PACTAIOLIETO HEIOBOJILCTBA
HAaCCJICHU yl(pal/leI Ka4€CTBOM nonyqaemoro MCUMIITMHCKOI'O
00CITy)KUBaHHsI, OT KOTOPOTO 3aBHCHT U Ka4eCTBO JKU3HU Hace-
JICHHSI CTPaHBI.

CornacHo 1. 4 Ilopsinka KOHTpOJIS KauecTBa MEIUIIMHCKOM
oMoy, yrBepskaeHHoro IIpuxazom MuHucreperBa 3apa-
BOOXpaHeHus Ykpaussl (namee — MO3 VYkpauHsl), KOHTPOJIb
Ka4yeCTBa OKa3aHUusA Me)lHuHHCKOﬁ IIOMOIITH OCyIJ_[eCTBJ'IﬂeTCﬂ
MpEexXIAC BCETO l'[yTeM INPUMEHCHUS METOAOB BHEUIHEIO U BHY-
TPEHHETo KOHTPOJIS KayecTBa MeIuUUHCKOH nomou [7]. [Tpu
9TOM OJHHAM M3 BHJOB BHEIIHETO KOHTPOJIS B cdepe 3apaBo-
OXpaHEHUSs SIBJSIETCS OOLIECTBEHHBIH KOHTPOJb. OOIecTBEH-
HBIN KOHTPOJIb, Hapﬂlly C 06U_ICCTBQHHI)IMI/I CJ'IyLLIaHI/IS[MI/I,
UH(GOPMHUPOBAHKUEM, IPOBEICHUEM OOIIECCTBEHHON SKCIEPTHU-
3bl, SIBIISICTCS] OCHOBHOW ()OpPMOIT y4acTusi OOIIECTBEHHOCTH B
cdepe 31paBOOXpaHEHHsI, C TIOMOLIBI0 KOTOPOTO OLIEHWBACTCS
JeATEeIBHOCTh YUPEKIACHUH 31PABOOXPAHEHUS] 110 OKa3aHHIO
MEIMIMHCKUX ¥ (apMaleBTUUECKUX YCIIyr HaceleHuro. He-
PeAKY ciydau, KOrja opraibl 00IIEeCTBEHHOIO KOHTPOJISl OOHa-
PY’)KMBAIOT HAPYIIEHHUE MTPO3PAYHOCTH 3aKYIIKU JIEKAPCTBEHHBIX
CPEICTB, MEIMIIUHCKUX U3JICIMIA U BCTIOMOTaTeJIbHBIX CPEJICTB K
HUM. B TakoM ciydae opranbl rocy1apcTBEHHON BIacTH 00s13a-
HbI OCyLLleCTBJ'IﬂTb OINPEACIICHHBIC HeﬁCTBMﬂ 10 MPEKpaIICHUIO
BBIABJICHHOTO IpaBOHApYLICHUs. XapaKTepHONH 4epToil 3Toro
KOHTPOJIA ABJISACTCA OCyLIleCTBJ'leHI/Ie 9TOr0 KOHTPOJISI MMEHHO
HOTPEOUTEISIMA  MEAMIMHCKUX M (DapMaleBTHYECKUX YCIYT,
T.C. rpaXxJaHaMu U UX O61)6}1VIH6HI/I$[MI/I, KOTOPbIC HE NMOAYUHE-
Hbl opraHaM BiacTH. [losTomMy Takolf KOHTpOJb, HECMOTPS HA
€ro KOHCYJIBTaTUBHBIN XapakTep, CYNTAeTCs OeCHPHCTPACTHBIM
1 Hanbosee 3P PEKTUBHBIM.

OO1ecTBEHHBII KOHTPOJIb OCYILIECTBIISIIOT CyObEKThI, HE Ha-
}leJ'[éHHbIe BJIACTHBIMH IIOJTHOMOYHMSAMH, HO HUMCIOLIME IIPpaBO
y'—laCTBOBaTb B IPaBOOTHOLICHUAX I10 KOHTPOJKO B MCAULIUH-
ckoit cdepe. TakoBbiMu sBIIsIIOTCST OOIIECTBEHHBII COBET MPH
MO3 VkpauHbl, OpraHu3ain, OCYIICCTBIAIOMNE MPOpeccH-
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OHAJIBHOE CaMOyTIpaBicHUE B chepe 3IpaBOOXpaHCHNUs, 00IIe-
CTBCHHBIC 061)6}11/IH€HI/15[, JACATCIIBHOCTD KOTOPBIX HallpaBJI€HaA
Ha 3aIIUTy NpaB B cepe 31paBOOXPAHEHUsI, HHOCTPAHHbIC He-
IpaBUTEIbLCTBEHHbIC oprann3anny. OQHaKo B pe3yibrare mpo-
BEJCHUSI MEANIMHCKON pedopMbl B YKpauHe MOsBUIICH HOBBIS
CyOBEeKThI MPAaBOOTHOLICHHU B cepe yrpaBiIeHHs 31paBooxpa-
HEHHEM, OTHECEHHbIE K CyObeKTaM OOIECTBEHHOTO KOHTPOJIS:
HaO0JII0/IaTeNIbHBIC U ITONIEUUTENILCKHE COBETHI IIPH YUPESIKACHUSIX
31paBooxpaHeHus [6], a Takke CoBeT 00IIECTBCHHOTO KOHTPO-
st ipy HatonaseHoi citysx6e 310poBbst Yrpaunsl (HC3Y) [1].
[ToaToMy HX IPaBOBOIi cTaTyc TpeOyeT CBOETO UCCIICIOBAHNSI.

B cucreme cyObeKTOB NPABOOTHOIICHHH, HE HaJEICHHBIX
BJIACTHBIMHU IIOJITHOMOYHUSIMHU, HeO6XO}1HMO BBIJICTIUTH H3.6J'I}0—
JlaTeJIbHBIC COBEThI yupexaeHHs 3apaBooxpaHeHus. [lopsimox
(dopmupoBanus HaOIIOAATENFHOIO COBETA YUPEKICHUS 31pa-
BOOXPAHCHHUS OMpeIeicH B mocraHoBicHun KaOunera Mu-
HUCTPOB YKpauHbl «O HaOIIONATEILHOM COBETE YUPEIKIACHHS
3paBOOXPAaHEHHs] 1 BHECEHUH nM3MeHeHui B Turosyio dopmy
KOHTPAKTa C PyKOBOIMTEIEM TOCYAapCTBEHHOTO, KOMMYHAIlb-
HOIO yupexIeHHs 3ApaBooxpaHeHHus» (manee — IlocraHoBie-
Hre Ne 1077), B KOTOPOM «OIPEACICH MEXaHH3M 00pa30BaHMs
HaOJIIOIATeNIBHOTO COBETA YUPEKACHHS 3[PAaBOOXPAHEHHST KaK
HAJ30pPHOTO OpraHa y4Ype)KIASHHs 31PAaBOOXPAHEHUs] TOCyap-
CTBEHHOW MJIM KOMMYHaJIBbHOH (hOPMBI COOCTBEHHOCTH, KOTOPBIH
OKa3bIBACT MCIUIMHCKYIO IIOMOLIb BTOPUYHOI'O I/I/I/I.]'ll/l TPETUY-
HOI'0 YPOBHs, C KOTOPBIM IJIAaBHBIM PaCIIOPSAAUTEIIEM 6}0}1)KCTHI>IX
CPEICTB 3aKJIFOUEH JJOTOBOP O MEJHUIIMHCKOM OOCIY)KHBAaHUM Ha-
cestenusn» [13]. HaOmronarenbHble COBETH MOTYT 00pPa30BbIBATHCS
B FOCy)lapCTBCHHbIX, KOMMyHaJ'I]:HbIX W YaCTHBIX 3aBCACHUSX. Hpa—
BOBOE TIOJIOKeHHE HAOJIONATENIbHOTO COBETA B YACTHBIX 3aBejle-
HUSIX OTIPEISIISICTCS B YCTaBaxX U MOJIOKEHUSIX O HAOIOaTeIbHOM
COBCTC. B FOCy):[apCTBeHHbIX H ](OMMyHaJ'll)H])IX yqpemueﬂuﬂx 3TOT
opra coszzaercsi B coorBercTBHU ¢ [locranonennem Ne 1077.

[MonHOMOYMSsT HAOIIONATEILHOTO COBETA YUPESXKACHUS 31Ipa-
BOOXpaHEHUs 3aKkperuieHsl B mi. 5 u 6 Tunosoro Ilonoxenus
0 HaOJIOATENbHOM COBETE YUPEXKICHHS 3APaBOOXPAHCHUSL.
Cpenn HUX BbIIEISAIOTCS: 1) opraHu3anuonHble (GopMupoBa-
HHME COBETa, IIPOBEJCHUE 3aCelaHMs, OTYEThl COBETa) 2) KOH-
TPOJIbHBIE (PACCMOTPEHUE BOIPOCA O pe3yJbTaTax (pUHAHCOBO-
XO35IICTBEHHON JIESATEIBHOCTU YUPEKICHUS 3PAaBOOXPAHEHNUS,
MHGOPMHUPOBAHUE BIIAJENblIa 3aBEICHUS 3JPABOOXPAHEHHUS
(YIOITHOMOYEHHOTO MM OpraHa) O HEeJOCTaTKaxX JesTeIbHOCTH
TAKOro 3aBe/leHus1); 3) ONTUMH3ALMOHHBIC (110 ONTHMHU3ALUU
paboThl YUpPEKICHUS 3ApaBoOXpaHcHUs. [IpaBamu HaOmrOma-
TEJILHOTO COBETA SIBILSIFOTCS: «IIOJyYEHHE JOCTYIa ero YICHOB
B COOTBETCTBHH C TPeOOBAHHMSIMHU 3aKOHOIATEIILCTBA K HH(DOP-
Malyuu U Marepuajiam, HeOGXO)lI/IMbIM UL paCcCMOTPEHUS BO-
IIPOCOB, OTHOCAIIMUXCA K €ro KOMIIECTCHLWHU, B TCUCHUEC IISATH
paboumx MOHEH ¢ JaThl HAMpPAaBICHHUs MUCHMEHHOIO 3ampoca
npezceares HaOIIOAaTeNbHOTO COBETa HAa UMs PYKOBOJHTE-
JIsL YyYPEXKACHUs 31paBOOXPAHEHUs; I[PUBJICUCHUE DKCIIEPTOB
K TPOBEJCHUIO aHaJIM3a OT/EIbHBIX BOIPOCOB ACSTEILHOCTH
YUPEKACHHS 3IPAaBOOXPAHEHHUs C ydeToM TpeOoBaHMI 3aKo-
HOJATeJIbCTBA OTHOCHTENIBHO MH(GOPMALUKM C OrpaHMYCHHBIM
noctynom» [13]. AHanu3upys HOJTHOMOYMS HaOJIIONATEIbHOIO
COBETa, CIENYeT YTBEP)KIaTh, YTO HAOIIONATEIbHBIN COBET BbI-
CTyl'laeT yl'[OJ'[HOMO‘-IeHHbIM Cy6’b€KTOM B IIPaBOOTHOULICHUAX, a
00SI3bIBAIONIMM CYOBEKTOM BBICTYIIACT PYKOBOIHUTENb YUPEiK-
JACHUS 31PpaBOOXPAHCHHUA, SKCIEPThI, KOTOPHIC 065[33.1—11;1 JaTb
OTBETHl Ha BOIPOCHI, BO3HUKAIOIINE Y WICHOB coBeTa. Takoe
coziep)KaHKe MPaBOOTHOLICHUH B cdepe 3apaBoOXpaHEHHs C
ydJacTHeM HaOJIIoIaTeIbHOTO COBETa YKa3bIBaCT HA MMIIePATHB-
HBIW TPUHIMIT UX TOCTpoeHHUs [3].
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K momHOMOUHSM HAOIIOAATEILHOTO COBETa OTHOCUTCS: (hop-
MHPOBaHHE MPEAJIOKECHUN MO Pa3BUTUIO YUPEKICHUS 3ApaBo-
OXpaHEHUSA U 3aKYIIKH MEIUIUHCKOTO OGOPYJIOB&HHR, KOHTPOJIb
3a Ka4eCTBOM MEIHIMHCKOTO O0CITY)KMBAHUSI HACEICHUs, pac-
CMOTpPEHHE BOMPOCOB (HUHAHCOBO-XO3SIMCTBCHHOW JICSITCITb-
HOCTH yupexzaeHus. OJHAKO OCHOBHbIC IOJHOMOYHS HaOIIIo-
JIaTeIbHOTO COBETA HAINPABJICHBI HA OCYILIECTBICHUE KOHTPOJIS
3a COOMIOCHNEM 3aKOHOMATENILCTBA B YUPEIKICHUH 3PABOOX-
panenusi. [Ipu sToM Bce pelieHusi HaOIIONATEIBLHOIO COBETA
00s13aTebHO JTOBOSATCS IO CBEACHHMS BlIaJesIblia YUPEKICHHS
37IpaBOOXPAHEHHUS U MyOIMKYIOTCSl Ha O(DUIMAIBHOM caiTe yd-
pexxaenus [13].

Kaxk npenycmorpeno B 1. 6 «Ilopsiika o6pa3oBanus Habrona-
TEJILHOTO COBETA YUPEXKICHHS 3/{PaBOOXPAHCHUS», WICH ITOrO
COBETa JJOJDKEH COOTBETCTBOBATH TAKUM TPEOOBaHMUSIM, KakK Oe3-
yIpeuHasl AeNoBasi peryTaius, Haludhe npodecCHOHaIbHBIX
3HaHHIA, BBICIIIET0 00pa30BaHus, OIbITa pabOThI B chepe 3apaBo-
OXpaHE€HMS, B HaCTHOCTHU 3alIUTHI ITpaB NallUCHTOB, OTCYTCTBUE
HeIorameHHo# cyaumocty. Crenyromum TpeboBaHUEM K ulie-
Hy HaOJNIOIATEIBHOTO COBETA SIBISETCS OTCYTCTBHE PEalbHOIo
WIH MOTEHINAIBHOTO KOH(IMKTA HHTEPECOB, KOTOPBIH MOXKET
HOBJIHATH HAa OOBEKTUBHOCTh M OECIIPUCTPACTHOCTD MPUHSATHS
petieHni HaOIIoAaTeIbHBIM COBETOM, B YACTHOCTH OTCYTCTBHE
TPYIOBBIX OTHOILCHUH C YUPEKICHUEM 31paBooxpaHeHus [11].
CrnemoBarebHO, (OPMUPOBAHHE HAOIIOIATEIILHOIO COBETA Xa-
paxkTepu3yercsi 0coObIMU TPEOOBAHUAMMU KaK K KOJTMYECTBY JIMLL,
KOTOpBbIE MOTYT BOWTH B €ro COCTaB, TaK M K MpodeccroHalb-
HBIM, JICJIOBBIM U MOPaJIbHBIM Ka4eCTBaM TaKUX rpaxkiaH [5].

Ha ypoBHe opraHoB IIeHTpaJIbHOM UCTIOJIHUTEIILHOM BJIACTH U
YIPaBIICHUS! 3[[PABOOXPAHEHHUsT OOIIECTBEHHBIN KOHTPOIIb OCY-
mectBisiercs CoBeroM obuiectBeHHoro kouTpous HC3VY. Ilpa-
BOBBIC OCHOBBI CO3/IaHUS U pabOThI OOLIECTBEHHOTO COBETA PU
HC3YVY 3akpemniensl B 3akoHe YkpauHbl «O rocyaapcTBEHHBIX
rapaHTHAX MEIULIMHCKOTO 00CITyKMBaHUs HacelneHus» [8] u no-
cra"oBieHun Kabunera Munuctpos Ykpaunsl «Hexoropsle Bo-
npocbkl CoBeTa 00LIECTBEHHOTO KOHTpoIs Ipu HaruonanbHOM
ciyx6e 310poBesi» [1]. B coorBeTcTBHM €O CT. 7 yKa3aHHOIO
3akoHa CoBeT OOIIEeCTBEHHOTO KOHTPOJIsl 00pa3yeTcs C LEbio
obecriedeHrsl NPO3PaYHOCTH M YCTAHOBJICHHs OOIIECTBEHHOIO
KOHTposs 3a fesrensHocThio HC3Y. [loatomy ynonHomoueH-
HBIM OpraHoM, 3a KOTOPbIM OCYLIECTBIIACTCA O6meCTBeHHbIﬁ
KOHTpOIb, sBisiercss HC3Y. Ocobennocts 3Toro Cosera 3axiio-
4acTCcsad B TOM, YTO OH 3aMCHSCT FOCyZlapCTBeHHbIﬁ KOHTPOJIb,
pazobnavaromuil KOppyIUOHHBIC CXEMbl, B KOTOPBIX MOTYT
I[pUHUMATb y'-laCTl/Ie Pas3IMYHbIE TOCYAapCTBECHHBIC OpraHbI.
CrnenosarensHo, Coer H3CY MOXXHO oxapakTepH30BaTh Kak
oprat OOLIECTBEHHOTO KOHTPOJISI.

OCHOBH])IM HarpaBJICHUEM ICATCIIbBHOCTH 3TOI'0 COBETA SAB-
JISIETCSI KOHTPOJIb 32 COOJIIOZICHHEM 3aKOHO/IaTeIbCTBa B paboTte
HC3Y, ocHOBHBIM HamlpaBlICHHEM KOHTPOJIS — PAaCXOAOBAHUE
CpPEICTB TOCYNApCTBEHHOIO OIO/KETa, PACIOPSIUTEIIEM KO-
Topbix sBisiercst HC3Y. OcnoBHbiMU 3amauamu CoBeTa sIBIIsI-
10Tcs: 1) ocyIliecTBiicHHE OOIIECTBCHHOTO KOHTPOJIS 3a Jesi-
tensHOcThi0 HC3Y; 2) copelictBue B3aumopneiicteuto HC3VY
C O6HleCTBeHHl>lMl/I OG’be)lI/IHeHI/IﬂMI/I, JAPYrUMHU HUHCTUTYTaMH
rpa)KJaHCKoro olriecTsa B cepe MeTUIUHCKOTO 00CITyKHUBa-
HUSI HaceleHus; 3) oOecneyeHne Mpo3pauHOCTH ACSTEILHOCTH
HC3Y; 4) uadopmuposarre HC3Y 06 0011eCTBEHHOM MHCHUH
110 GOPMUPOBAHHIO M PEANN3alUK FOCYIAPCTBEHHON TOIUTHKH
B cdepe rocyapcTBEeHHbIX (PMHAHCOBBIX I'apaHTUI MEAUIMH-
CKOT0 00CITy>KMBaHHMsI HACEIICHHUS ¥ O IPOrPaMMe roCyAapCTBEH-
HBIX TaPaHTHH MEIUIIUHCKOTO 00CITy>)KUBAHUS HACCIICHHUS.

Jis peanuzamuu 3Tux 3anad CoBET OCYIIECTBIISCT B3au-
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MOJICHCTBHE C OOIIECTBEHHOCTHIO, CPECTBAMH MacCOBOM HH-
(dbopmanuy, MEKIyHAPOIHBIMUA OPraHU3ALMSIMH. JTO B3aUMO-
JeCTBUE BO3MOXKHO Onarozapsi MyOIMYHOCTH BBINOJIHEHHS
MOCTABJICHHBIX 3a]1ad, IIHPOKOMY PacHpOCTPaHEHHI0 HH(OP-
Mamu o nestensHoctn HC3Y, npoBenenuto oOuiecTBeHHON
SKCIepTu3bl peteHuit u aesrenbHoctu HC3Y, ocymecTsienuto
OOIIECTBEHHOTO KOHTPOJISL 32 PAacXOJOBAHHEM CPEICTB IoCy-
JIAPCTBEHHOTO OIO/KETa, PacIOpsAUTEIeM KOTOPBIX SIBISETCS
HC3V [1,10].

VKa3aHHBIH COBET 3aciylIMBacT WH(GOPMALUIO O JesITellb-
HOCTH, BelnonaHeHuu 3agad HC3Y, paccMarpuBaeT oTYeThl 3TOM
CIIy’KOBI ¥ YTBEPIK/IAeT [10 HUM CBOE 3aKJIIOYCHHE, a TAKIKE HMe-
eT Apyrue npasa, npeaycMorpeHHsie B [lonoxenun o Hém [8].
Amnanusupys nonHomouus: CoBeTa, MOXKHO YTBEp:KIaTh, 4YTO
OHH HampaBJeHbl Ha MPOBEACHHE U PEAU3ALMIO OOIIECTBEH-
HOT'O KOHTPOJIA. HOBHI/IHTB Ha ACATCIBbHOCTD FOCy}lapCTBeHHbIX
OpraHoB ITOT OpPraH OOLIECTBEHHOTO KOHTPOJIS MOXKET TOJBKO
myTeM IyOIMYHOrO 00CY)XICHHs MPOOJIEMHBIX BOIPOCOB, BbI-
SBJICHHBIX B AesrenbHOocTH HC3Y, U npoBeneHus oOIIecTBEeH-
HO# skcriepTu3bl. [TonoXKuTeNbHbIE aCHeKThl OOLIECTBEHHOIO
KOHTPOJII HUBCJIUPYIOTCA HAJIUYUEM aHTaroHu3ma B IIPpaBOOT-
HomeHusx Mexay HC3Y u CoBerom 001eCTBEHHOTO KOHTPOJIS
npu HC3Y, nockonbky CoBeT HE MMEET MOJIHOMOYUHN MO Ipe-
kpameHuto jaestenbHocTd HC3Y wim ke NpUBIICUEHUIO €ro
JIOJDKHOCTHBIX JIMLL K oTBeTcTBeHHOCTH, a Y HC3Y Her koppe-
CIIOHAMPYIOLIEH IOPUINYECKON 00S3aHHOCTH KaKUM-IH00 00-
pa3oM pearupoBarh Ha OLEHKY €ro JiesiTenbHocTH [3].

Coger HC3VY mpoBomut cBoto padory B (opMme 3acenaHuii.
B Hux NPUHUMAKOT Yy4aCTUE YJICHbBI COBeTa, KOTOPbIE OTKPBLITO
rOJIOCYIOT 10 BceM BompocaM. JIroboe perieHne opopmitsercst
npotokoioM. Crenyer oOpaTHTh BHMMaHHE, 4TO OTCYTCTBHE
npyrux ¢hopm opopmieHus perieHuii CoBeTa BIIOJHE COOTBET-
CTBYET COZICP)KAHMIO OOIIECTBEHHOTO KOHTPOJIS, 3aKIIF0YAIOIIe-
MyCsl B NPEIOCTABICHUH PEKOMEHIALMH 1 UH()OPMUPOBAHUM
OOILIECTBEHHOCTH. B 3TOM ¥ MpOSIBISIETCS OCHOBHOE OTIIMYHE
OOIIECTBEHHOTO KOHTPOJISI OT TOCYAApCTBEHHOrO, BO BpeMs
KOTOPOTO MpPUHHAMAETCsl 00ecHeunBaeMoe TOCYIapCTBEHHBIM
npuHyXxaeHueM peuienue. O0mectBeHHbli kKoHTposib HC3Y He
MOKET 3aCTaBUTh TOCYIAaPCTBEHHBIN YIIOJIHOMOYEHHbIH OpraH K
OTPE/ICIICHHBIM JCHCTBUSM.

CornacHo 1. 7 «Ilonoxenus o Coere 00IIECTBEHHOIO KOH-
tposst ipu HC3VY», unenom CoBera MOXKET OBbITh JIMIIO, BBIBU-
raeMoe COOTBETCTBYIOLICH OOIICCTBEHHON OpraHu3alHUeH, «...
yCTaBHasA ACATCIbHOCTb KOTOPBIX CBsA3aHa C y}lOBJ’leTBOpeHI/IeM
1 3aIUTOH MPaB U CBOOO MAIHEHTOB, COACHCTBHEM PA3BUTHIO
ME/IMIMHBI, [TPEIOCTABICHHEM MEIULIUHCKUX YCIyT, oOparie-
HHUEM JICKAPCTBECHHBLIX CPEACTB U APYTUMU OGLL[CCTBGHHBIMPI
OTHOLICHUSMH 110 OKa3aHUIO MEIULIMHCKUX yciyr». Cremo-
BaT€JIbHO, CaMOCTOATC/IbHOTO BBIJABUXXCHUA B 3TOT OpraH HE
npeaycmorpero [10]. Ynenst CoBeTa 00MICCTBEHHOTO KOHTPO-
ast npu HC3Y pabotator Ha 6e3B03Me3HOM OCHOBE Ha 0OIiie-
CTBCHHBIX HavaJiax. O;u—[alco OTCyTCTBI/Ie OIlIAThI pr}la YJICHaAM
OOIIECTBEHHOTO KOHTPOJIS CJISyeT pacCMaTpyUBaTh KaK acleKT
yrpo3bl MPO3PaYHOCTH ITOTO OpraHa, MOCKOJBbKY OJHHM H3
HamnpaBieHUH OOpHOBI C KOPPYIIHMEH SIBISETCS] MOBBILICHHE
3apaboTHOI MIaThl pabOTHUKAM MHHHCTEPCTB U JAPYTHX LCH-
TpanbHbIX opraHoB. [ToaTomMy Bompoc 0Ge3BO3ME3IHOro Tpyaa
pPabOTHHKOB OOIIECTBEHHOTO KOHTPOJS CUUTACTCS OAHUM H3
HEePCIEKTUBHBIX JUIsl 00CYKJICHUS B paMKaX MCCIIEIOBaHMUS 00-
IIECTBEHHOTO KOHTPOJISL.

Kpome cyObeKToB 00IIECTBEHHOIO KOHTPOJIS B YUPEKICHUH
3JIpaBOOXPAaHEHUSI MOXKET co3/1aBaThest [loneunTenbckuii coBet
IIpU YUPEeKACHUU 31paBooxpaHenus (nanee — [loneunrensckuii
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coseT). Takoif coBeT sBIAETCS KOHCYIbTaTHBHO-COBEIIATEIb-
HBIM OpPraHOM, CO3[@HHBIM C LEJII0O OCYIIECTBICHHS OOIie-
CTBEHHOTIO KOHTPOJIS (HaA30pa) 3a YUPEkKACHHEM 31PaBOOXpa-
HeHus. OH OCYILECTBIISIET CBOIO JESITEIBHOCTh B COOTBETCTBUU
¢ npukazoMm MO3 VYkpaunsl «O0 yrBepxkaenuun [IpumepHoro
MIOJIOKEHUS O MONEYUTEIICKOM COBETE IIPU YUPEXICHUU 31pa-
BooxpaHeHus» [12]. IlockonbKy mnojoxeHHe SBISETCS IpU-
MEpHBIM, OHO MMEET UCKJIIOYUTENIbHO PEKOMCHIATENIbHBIN Xa-
paxrep. [Ipu HEOOXOIMMOCTH Ha MONEYUTEIBCKUH COBET MOTYT
OBbITh BO3JIOXKEHBI U IpyrHe GYHKLHUH, B Ipeesiax He 3alperieH-
HBIX 3aKOHOM.

B cocras IloneunTenbckoro copera (€ UX comlacusi) MOTYT
BKJIFOYaThCsl OJIArOTBOPHUTENH, IPEICTABUTENN OOILECTBEH-
HOCTH M OOIIECTBEHHBIX OOBEIMHEHUI, OIaroTBOPUTEIIBHBIX,
PEJIMTHO3HBIX OpraHu3alMid, OPraHOB MECTHOIO CaMOyIIpaBe-
Hust, CMU, Bononrepsl. O6pasyercsi [loneuntensckuii coBer
Ha OCHOBAHMHU peLIeHHs (IPHKa3a) PYKOBOAUTEIS YUpPEKICHUS
3[pPABOOXPAHEHUS B KOJIMYECTBE IIITHAALATH WIEHOB CPOKOM Ha
Tpu roxga. Kannunarypsl B coctas Iloneunrensckoro coBera ume-
I0T [IPaBO Ipe/yIararb PabOTHUKHU YUPESHKIICHHS 3IpAaBOOXPAHEHHS,
PYKOBOAUTEINIb YUPEKICHUS 3IPAaBOOXPAHEHUsS, JACHCTBYIOLIME
yiieHb! [loneunTensckoro copera (Ipy HAJIMYUM), OOLECTBEHHBIE
00BEIMHEHNS] U OPraHM3aLMH, a TaKKe JPYrue CyObEKTHI, Ipe/-
yemotpenHsie B 11. 4 paszena I "IIpumepHOro nonosxeHus o mno-
MIEYUTESILCKOM COBETE IPU YUPESKACHUU 3apaBooxpaHeHus” [12].

[ToneunTenbCKUil COBET — ATO COBELIATENBHBIN OpraH, KO-
TOpPBIN coueTaeT B ceOe KOHCYIbTATHBHBIC, HAOMIOMATEIIbHBIC,
HpeCTaBUTEeNIbCKUE (DYHKIMH, TOMOTraeT BOIUIOTHTh Ha MpaK-
THKEC TPHOPUTETHI M OXKUIAaHUS oOiiecTBa. [lomeunTenbekuit
COBET — 3TO KOMMYHHKALIUS ¢ BHEIITHUM MUPOM M BO3MOXKHOCTb
IIPUBJICUCHUS JONOJHUTEIBHBIX PECYpcoB (HE TOJBKO Mare-
puanbHbiX). Ha Hero Boszmararorcst ciefyroliue 3ajadd: CIo-
COOCTBOBaTh JAEATENIBHOCTH YUYPEKICHUS 3IpaBOOXPAaHEHUS,
y4acTBOBaTh B IUIAHUPOBAHUHU [JESTEIBHOCTH YUPEKICHHUS,
IIPUBJIEKaTh OJAaroTBOPUTENIbHBIC CPEICTBA, OCYILIECTBIATH 00-
IIECTBCHHBIN HA/I30P 32 CPECTBAMHU OJIAarOTBOPHUTEIHLHOM TOMO-
M U ApYTHe, IpeaycMoTperHsle B 1. 1 pazaena Il ITonoxenus.
B ycnoBusix pedopMbl Ha TIEpBBIH IJ1aH BEIXOAUT BO3MOXKHOCTD
U JKeJIAHHE YYaCTHHKOB IOJCIUTHCS CBOUM OIBITOM — B YIPaB-
JICHUH, TIPUHIATHM OW3HEC-pelIeHUH, MOCTPOSHUH KOMaHJIbI B
MapKeTUHIe, Pa3BUTUH CEpPBHUCA. AHAIU3UPYS 3a/]audl [ONedu-
TEJILCKOTO M HaOJIIONATeIbHOTO COBETOB, MOXKHO CJIeJIaTh BBI-
BOJI, YTO IOIEYUTEIILCKUI COBET OCYILECTBISACT ACATEIBHOCTD
B HAIPaBJICHUU NPUBJICYECHUS OJIaroTBOPUTEIBHBIX B3HOCOB B
YUPEKACHHS 3APABOOXPAHEHUS], B TO BPeMsi KaK HaOJFOaTelb-
HBII COBET HAIpaBISCT CBOIO JIEATEIBHOCTh HA DPEaTU3aLHIo0
OOIIECTBEHHOTO KOHTPOJISL.

Oo6rmectBennslit coBet npu MO3 Ykpauns! hopMupyercst u3
npecTaBuTeNeld 00IIECTBEHHBIX OPraHN3aluii U BIMSIET Ha CO-
CTOsIHUE Jiell B cepe 3ApaBOOXpaHeHHUs Yepe3 yKa3aHHOE MH-
uucrepctBo. Cornacuo m. 3 «IlonokeHuss 00 0OIIECTBEHHOM
cosete mpu MO3 VYkpauHbD», 00IIECTBEHHBIH COBET MPOBOAUT
B COOTBETCTBUU C 3aKOHOJATEJILCTBOM OOLIECTBEHHYIO 3KCIIEep-
T3y AestenbHocT MO3 YipanHbl U 00IECTBEHHYIO aHTHKOP-
PYILHOHHYIO 9KCIIEPTU3Y HOPMATUBHO-IIPABOBBIX aKTOB U IPO-
€KTOB HOPMAaTHBHO-IIPaBOBBIX aKTOB, pa3padarbiBacMblx MO3
VKpauHBbI, OCYIIECTBIISET OOIIECTBEHHBIH KOHTPOJIb 32 YIETOM
MO3 YkpauHbl TPEUIOKCHUI U 3aMeuaHii 00LICCTBEHHOCTH.
OO11ecTBEHHBIH cOBET 00ecreunBacT 00I1eCTBEHHbIN KOHTPOJIb
3a coOJIIOEHUEM NPUHLIUIIOB 3aKOHHOCTH, IIPaB MAaILIEHTOB U
MEMIMHCKUX PAOOTHHUKOB, STHYECKUX HOPM B JESATEIBHOCTH
OpraHOB M YUPEXKICHUH 30paBOOXPAHEHUS, IPENOCTaBIACT
HPEATIOKEHUS 110 COBEPIIEHCTBOBAHUIO OPTaHU3aLUN CUCTEMBI

© GMN

3npaBooxpanenus [9]. Takum oOpa3om, IEATEIBHOCTH 00ILe-
cTBeHHOro coseTa npu MO3 VYkpauHbl HampaBjieHa Ha OCy-
IIECTBICHNE KOHTPOJISI 32 COOJIIOZICHHEM 3aKOHOIATEIbCTBA HPH
IPUHATHA U peajlu3alluu yl'lpaBJ'leH'—[eCKI/IX peLUeHI/Iﬁ U IPaBOBBIX
aktoB MO3 Ykpaunsl [5], a Takke Ha BHECEHHUE MPEATIOKEHHUH 10
npusATHIO MO3 YKkpanHbl HOpMaTHUBHO-IIPABOBBIX aKTOB.

BeiBogbl. C y4eToM H3JI0KEHHOTO, CICLyeT OTMETUTb, YTO
OJZIHUM M3 TOCJICACTBHI MPOBEACHHSI MEAULIMHCKON pedopMbl B
VkpauHe SBIISeTCs U3MEHEHHE COJACpIKaHUsI KOHTPOIS 32 Jiesi-
TEJIBHOCTBIO YUPEXKACHUN 3ApaBOOXPAHEHHS, B YACTHOCTH yCHU-
JICHHE OOILIECTBEHHOTO KOHTPOJS KaK TapaHTHH COONIONCHUS
IpaB MalHeHTA.

[MpennoxeHo 00LIeCTBEHHbIH KOHTPOIIL B chepe 31paBooxpa-
HEHHUA pacCMaTpuBaTb KaK ACATCIBHOCTb OTACIBHBIX I'PAXKIaH
1 OOIIECTBEHHBIX OPraHU3ALUI MO OCYIIECTBICHUIO KOHTPOIIA
(Ham3opa) 3a coOIIOIGHUEM 3aKOHHOCTH B JCSTEIBHOCTH Op-
raHOB YIPABJICHHS U YUPEKICHHUH 3[paBOOXpaHEHHMs, 110 pas-
paboTKe MPEUIOKEHNI MO YITyUIICHUIO OKa3aHUsI HACEICHUIO
MEAUIMHCKHX ycuyr. [Ipu 5ToM 00111ecTBEHHOCTD B cdhepe 3apa-
BOOXpaHCHUS HaJCJICHA l'[pePIMyLLleCTBeHHO KOHCyJ'[bTaTI/IBHO—
COBCIIATCIIbHBIMU U ITPEACTABUTCIIbCKUMU (byHKLll/lﬂMH.

ABTOpaMH CTaTbU YKa3aHO, YTO K OpraHaM OOIIECTBEHHOTO
KOHTPOJIS B cepe 3ApaBOOXPAHCHHS OTHOCSATCS OOIICCTBEH-
Hblii coBer nipu MO3 VYkpaunsl, COBET 00IIECTBEHHOTO KOH-
tposist ipu HC3Y, HabmronarenpHbIe U MONCYUTEILCKUE COBETHI
IIPH YUPEXKICHUSIX 31paBooxpaneHusi. OCOOEHHOCTh ATUX CYyOb-
€KTOB 3aKJII0YacTCAd B TOM, YTO OHW HE BBICTYIIAIOT YIIOJIHOMO-
YCHHBIMU JIMLIAMH, UX ACATCIBbHOCTH IOCTPOCHA HA AMCIIO3U-
TUBHOM METO/EC ITPaBOBOI'0O PEIyJIMPOBaHUs. yKaSaHHbIC OpraHbIl
SIBJISIFOTCA AOIOJIHUTEIIBHBIMUA Cy6’beKTaMl/I B IIPaBOOTHOLICHU-
SIX O YHPaBJICHHIO 3PaBOOXPAHEHHEM, ITOCKOJBKY OHHU BbI-
HOJHSAIOT (QYHKIMU THOJJIePKaHUsI MPO3PAYHOCTH M KavyecTBa
NpeAOCTABICHUA MEAUITUHCKUX yCHyF. OCHOBHbIM IIOJTHOMOYHU-
€M SIBJISICTCSI OCYIIECTBICHHE KOHTPOJIS 32 COOMIOCHUEM 3aKO0-
HOJIATEJIbCTBA B JIEATEILHOCTH OINPE/ICJICHHOTO OpraHa BJIAacTH
WIN YUPEkKACHUS 3paBoOXpaHeHus. JledaTeNbHOCTh CyOBEeKTOB,
OCYIIECTBIISIOMINX OOIIECTBEHHBIN KOHTPOJIb, HOCUT OpraHn3a-
LIMOHHBIA XapakTep (OCYLIECTBICHUE KOHTPOJIA, Hal30pa, Mo-
HUTOPUHT PA3JIMYHBIX MPOLECCOB 3PAaBOOXPAHEHHs, HAYYHOE
obecrieueHre (QyHKIIMOHUPOBAHUS TOH OTpPACIH, a TAKIKE Op-
raHu3alus U IPOBEACHUE COBELIAHUH, 00CYXKICHUN, KPYIIIbIX
CTOJIOB, KOHKYPCOB) U HE TPUBOIUT K IOPUIUYECCKH 3HAUMMBIM
MOCJIC/ICTBHSIM, XOTSI M CIIOCOOCTBYET pealu3aliy MPaBOBBIX
(dopm obecriedeHus OTHOLICHHH B Chepe 31paBOOXPAHCHUS.

O00CcHOBaHO, YTO CyOBEKTHI, OCYIIECTBIISIONINE OOIIECTBEH-
HBIH KOHTPOJIb, HE MMEIOT BJIACTHBIX IOJIHOMOYHUH, HO CIO-
COOCTBYIOT pealii3aliy IpakJaHaMH HUX [paBa Ha ydacTHe B
YIpaBICHUU 3paBOOXpaHeHUEM. Tak, B ciiydae OOHapyKeHUs
IPEICTABUTENIIME  OOLIIECTBEHHOCTH HAapyLIEHUH 3aKoHOIa-
TEJIBCTBA B IEATEIBHOCTU YUPEKACHUN 31paBOOXPaHEHUs WIN
OpraHoB YIpPABJICHUS] CUCTEMOW 3/IpaBOOXPAHEHUs], COOTBET-
CTBYIOIIME OOpAILeHHUsI HAIIPABIISIOTCS B IIPABOOXPAHUTEIILHbIC
opransl. Ilo pesynmbraram mpoBepkd HHGOPMALMH, COAESpKa-
mieiicss B 0OpalieHusX MpeacTaBuTeIe 00IIeCTBCHHOCTH, pe-
TUCTPUPYIOTCS YTOJIOBHBIE IPOHM3BOJCTBA WM COCTABIISIOTCS
IPOTOKOJIBI 00 aJIMUHUCTPATUBHBIX HAPYILICHUSIX.

CrhenaH BbBIBOJ, YTO OOIIECTBEHHBIE COBETHI, HPOpEecCHO-
HaJIBHBIC aCCOIMAIlX UJIH UX OG’be)]PIHeHI/lﬂ JOJDKHBI HEMMOCPEA-
CTBEHHO Y4acTBOBaTh B pabOTE roCy1apCTBEHHBIX KOMHUCCHH MO
JIMLEH3UPOBAHUIO, aKKPEAUTALMN M aTTeCTAllUK yUPEKICHUH,
3aBEJICHUH, MPEINPUATHI MEIUIIMHCKOTO, CTOMATOJIOTHYECKO-
1o, (hapMareBTHUCCKOr0 Mpoduist HE3aBUCUMO OT (HOPMBI UX
COOCTBEHHOCTH, HAayYHOU IKCIEPTU3E HOBOW MEUIIMHCKON TeX-
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HHUKHU ¥ U3/ICNUI MEIUIUHCKOTO M MHOTO Ha3HAYEHHs, KOTOPbIe
MOTYT HAaHECTH BPEJl 3710POBbIO HACEIICHHIO, Pab0Te TeHACPHBIX
KOMHMCCUH pa3iIM4YHbIX YPOBHEH, OTCTaWBaTb CBOE MHEHHUE O
pe3ysibTaTax COBMECTHOW paOOThl M NMPHUHATHIX PELICHUSX TO-
CYapCTBEHHBIX KOMHCCHH, a IIPH HECOIIACHU C ITUMH pellie-
HHUSIMH — 00)KaJIOBaTh UX B yCTAHOBJICHHOM 3aKOHOJATEIbCTBOM
HOPSIJIKE.

ToxpiTOXKMBast clieyeT OTMETHTh, 4YTO Oiaromaps oOrie-
CTBEHHOMY KOHTPOJIIO B YIIPABJICHUHU Cepoii 31paBoOXpaHEeHHs
peanm3yloTcs Takue 3axaqd, obecnednsaromine ero dpdexTus-
HOCTB: 1) IOCIIe0BATEIbHOCTD BBIOJIHEHMSI BCEX 3aau CTpa-
Terun peopmupoBanus chepsl 31paBOOXpaHEeHHs B YKpauHe;
2) cobmofieHre MEXIyHapOoIHbIX M OTEYECTBEHHBIX CTaHIap-
TOB, HOPM W TPaBHJ B MEIUIMHCKOW ¥ (hapManeBTUICCKOU
oTpaciisix; 3) CBOEBPEMEHHOE BBISIBJICHUE U MUHUMH3ALMS TEX-
HOJIOTMYECKUX, (PMHAHCOBBIX 1 KOMMEPYECKHUX PUCKOB B yIIPaB-
JICHUM JESATEIBHOCTBIO CyOBEKTOB OKa3aHUSI MEIUIMHCKUX H
(apManeBTHUECKUX yCIyTr; 4) COXpaHEHHE U palMOHAJIbHOE
UCIIOJIb30BAHUE PECYPCOB MEAMIIMHCKHUX M (papMaleBTHYSCKUX
yupexieHuit; 5) obecrneuenne cobironeHuss pabOTHUKAMH Me-
JULIUHCKUX U (papMaLeBTHUECKUX YUPEKICHUH HOPM U IIPABHIT
TPYAOBOM JAUCLIUIIIHHBL.
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SUMMARY

PUBLIC CONTROL AS A MEAN OF ENSURING THE
REALIZATION OF THE RIGHT TO HEALTH CARE

Krupnova L., 2Antonova O., ’Kokhan V., ‘Spivak I.,
SKrikun V.

!Criminal Law and Justice department of International Eco-
nomics and Humanities University named after Academician
Stepan Demianchuk,; ’National Academy of Public Adminis-
tration under the President of Ukraine, Kyiv, 3Scientific and
Research Institute of Providing Legal Framework for the In-
novative Development of National Academy of Law Sciences of
Ukraine, Kharkiv; *National Technical University of Ukraine
«Igor Sikorsky Kyiv Polytechnic Institutey, *University of State
Fiscal Service of Ukraine, Irpin, Ukraine

The purpose of the article is to reveal the essence and specific
features of public control as a mean of ensuring the realization
of the right to health care, taking into account the existing scien-
tific points of view and reasoning. The research materials were
scientific works of Ukrainian scholars, analytical materials, po-
litical and legal opinion-based journalism, Internet resources
and Ukrainian legislation regulating the activities of public con-
trol (supervision) in the health care sector. Generally scientific
(systemic, structural and functional, comparative, etc.) and spe-
cially legal methods of scientific cognition (formal and legal,
comparative and legal, method of studying legal practice, etc.)
were used in the course of the study.

The author has provided characteristics of public control in
the health care sector and has formulated own definition of such
a control. The author has studied the powers of the subjects of
public control in the health care sector, where control over the
observance of legislation in the activities of a certain authority
or health institution is the main one. It has been noted that the
activities of subjects, exercising public control, have the orga-
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nizational nature and do not lead to legally significant conse-
quences, although they contribute to the implementation of legal
forms of ensuring relations in the health care sector. It has been
emphasized that the subjects, exercising public control, do not
have authoritative powers, but contribute to the realization of
civil right to participate in the healthcare management.

Keywords: health care sector, the right to health care, control
in the health care sector, subjects of public control in the health
care sector, powers.

PE3IOME

OBLIECTBEHHBII KOHTPOJIb KAK CPEJCTBO
OBECIEYEHMSI PEAJIN3ALIMU ITPABA HA OXPAHY
3/I0POBBSI

'KpynHosa JI.B., 2AnToHoBa E.P., *Koxan B.II.,
‘CnuBak WU.B., SKpukyn B.b.

Meotcoynapoonvili IKOHOMUKO-2YMAHUMAPHBIYL  YHUSEPCUMEen
um. axao. C. [emwvsanuyka, Posno; *Hayuonanvnas akademus
eocyoapcmeennozo ynpaegienus npu Ilpesudenme Yxpaunor,
Kues,; 3Hayuno-ucciedo6amenbCkuii  UHCMumym npago6o2o
obecneuenuss UHHOBAYUOHHO20 paseumus Hayuonanenotl aka-
Odemuu npaeosvix nayk Yxpaumwi, Xapokos; *Hayuonanvhbiii
mexnuueckuti ynugepcumem Yxkpaunol "Kuesckuil nonumexnu-
veckutl uncmumym umenu Heops Cukopckoeo”; ° Vuusepcumem
20CY0apcmeenHoll  uckanvHoll cryacovl Yrpaunwl, Hpnenw,
Vrpauna

Llenb vccae0BaHus - PACKPBITh CYIIHOCTh U 0COOCHHOCTH
00IIECTBEHHOTO KOHTPOJIS KaK CpelICcTBa O0OECIeUeHUsl pea-
JIU3ALH [IPaBa Ha OXPaHy 30POBbSI.

MaTepI/IaHOM UCCIICAOBaHUA SBUJINCH HAYYHbIC TPYAbI
YKpauHCKUX YUYCHBIX, aHAJIUTUYCCKHUE MaTepualibl, IMOJIUTH-
Ko-IlpaBoBasi nyOnuuuctuka, VHTepHET-pecypchl U yKpa-
MHCKOE 3aKOHOJATEIbCTBO, PErYIHpPYIOIIee IesTebHOCTh
[0 OCYILIECTBICHHUIO OOLIECTBEHHOTO KOHTPOJA (Hax30pa)
B cepe 3apaBooxpaHeHus. B mpouecce ucciienoBaHus Hc-
[0JIb30BaHbl O0IICHAYYHBIE (CHCTEMHBIN, CTPYKTYpHO-(YHK-
MOHAJIbHBIN, CPABHUTEIbHBIN) U CIIELUAJIBHO-IOPUIUYECKUE
METOJbl HAy4HOrO MO3HaHUs ((POopMaIbHO-IOPUANIECCKUH,
CPaBHUTEJIBHO-IIPABOBOM, METOX H3YYCHHs HOPUIUYECKON
IPAKTHKH).

[TpexcraBieHa XxapakTepUCTHKA OOIECTBEHHOTO KOHTPOJIS
B cdepe 31ApaBoOXpaHEHUs] U CHOPMYIHPOBAHO €ro aBTOP-
cKoe ormpejeseHre. PaccMOTpeHbl IOJHOMOYHS CyOBEKTOB
OCYIIECTBJICHUSI OOLIECTBEHHOTO KOHTPOJs B cdepe 3zapa-
BOOXpaHCHHWs, OCHOBHBIM H3 KOTOPLIX SABJIACTCA OCYLIECT-
BJICHHE KOHTPOJIS 32 COOII0OCHUEM 3aKOHOAATEIbCTBA B 1S~
TEIBHOCTH OINPESIICHHOr0 OPraHa BIACTH MM yUPekKICHHUs
3paBOOXpaHEHHUs. YKa3aHO, YTO AEATEIbHOCTh CyOBEKTOB,
OCYIIECTBIISIIONMX OOLIECTBEHHBIH KOHTPOJIb, HOCUT Opra-
HU3AaLUOHHBIN XapaKkTep U He NPUBOAUT K IOPUIUYECKU 3HA-
YUMBIM IOCJICACTBUAM, XOTA U CHOCO6CTByeT peanusanuu
npaBoBbIX (opM obecredeHHs OTHOLICHUH B cdepe 3apaBo-
oxpaHeHus. [loquepkHyTO, 4TO CyOBEKTHI, OCYILECTBIAIOLINE
OGLI.[eCTBCHHbeI KOHTPOJIb, HE UMECIOT BJIACTHBIX IMOJIHOMO-
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YU, OJHAKO CIOCOOCTBYIOT pealM3alluM TpakIaHaMU HX
IpaBa Ha yyacTHE B YNPaBICHUH 3PaBOOXPAHEHUEM.
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