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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI 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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SURGERY OF DEFECTS OF SOFT TISSUES OF VARIOUS ETIOLOGY

Abdullaiev R., Oleynik G., Kremen V., Gryazin A., Timchenko E.

Kharkov Medical Academy of Postgraduate Education, Ukraine

The problem of treating patients with loss of skin and with
a complicated course of the wound process remains topical.
One of the promising areas of surgery is the cultivation of the
patient’s own skin as full-length flaps (in vivo). This can be
achieved through its dosed stretching — dermatension. Stretching
can be achieved both by lowering the pressure and by increas-
ing the pressure [2,3]. In our work, the method of dermatension
was realized by special devices implanted subcutaneous-tissue
expanders. Their controlled filling makes it possible to obtain
an additional, high-grade plastic material in the vicinity of the
defect, to be replaced [1].

The problem is that despite the relative technical simplicity
of the dermatension method, its use is associated with a high
percentage of complications. But of all the known most signifi-
cant complications is decubitus of stretchable flap. This is due to
the relatively high incidence of acute circulatory disturbances in
stretch tissues due to vasoconstriction with excessive amounts
of fluid administered [1,13].

At present, the main instrumental method for studying the cir-
culatory state of a stretch flap is ultrasound [9]. The ultrasound
method allows to determine the boundaries of the expander, the
localization of the valve tube, the pathological accumulation of
liquid outside the expander and the infiltration of soft tissues.
The disadvantage of the method is the inability of the ultrasonic
sensor to measure temperature fluctuations, speed and quality of
blood circulation in the skin itself, which experiences the great-
est tension and hypoxia when filling the dermatension balloon,
especially if it is thin.

At present, there is such a method of instrumental diagnos-
tics as infrared thermography (ICT). It is used to diagnose
various diseases and pathological conditions, evaluate the
course of the disease and monitor the effectiveness of treat-
ment. Preparation of the patient for thermal imaging survey
does not require special measures. The results of the survey
are reflected in real-time and represent a dynamic image of
the digital indicators of skin temperature. Pathological pro-
cesses disrupt the normal temperature distribution on the
surface of the body, so this type of diagnosis allows you to
monitor changes in the primary examination and directly dur-
ing the treatment [4-8,11,12].

Methods of ultrasound and ICT have such positive general
properties as non-invasiveness, relative simplicity of examina-
tion, minimal risk and inconvenience for the patient, the possi-
bility to conduct a survey at any time and do not require serious
preparation for them.

Therefore, it is necessary to justify and develop criteria for the
effectiveness of planning and implementation of dermatension
at all its stages with instrumental control of the process using
ultrasound and ICT in complex. This should ensure both the op-
timization of the process, the prevention of complications, and
the increase in the effectiveness of treatment for those affected
by wounds of various etiologies in general.

The aim of the work is to improve the method of dermaten-
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sion in reconstructive and recovery surgery of soft tissue defects
of various genesis by planning and implementing dermatension
at all its steps with instrumental control of the process using ul-
trasound and ICT in a complex.

Material and methods. The results of surgical treatment of
24 patients with wound defects of different etiology of the scalp
are analyzed. Of these, 10 (41.7%) with posttraumatic alopecia,
4 (16.6%) — alopecia after radiation therapy, 10 (41.7%) with
post-burn alopecia, which was used to obtain dermattenes for
additional plastic material. On the basis of the burn center of
the Kharkiv City Clinical Hospital of Emergency and Urgent
Care named by prof. A.I.Meshchaninov for the period 2016-
2018 years.

Among the patients were only men aged 30 to 60 years. The
average age of operated patients was 45 years.

In the planning of dermatension, all patients underwent ultra-
sound and ICT (using the FLIR ONE Gen3 Pro thermal imager)
to determine the state of the blood circulation of areas suitable
for the installation of a tissue expander.

In the first stage of dermatension, after filling the implanted
expander with 0.9% physiological NaCl solution to achieve
hemostasis, ultrasound was carried out on the first day to
measure the thickness of the dermal-hypodermic flap above
the balloon and ICT, to determine the state of the blood cir-
culation above its dome. 10 days after the implantation of
the expander, the second stage of dermatension was started
(filling the tissue expander with 0.9% NaCl solution). The
parameters of the blood circulation of the dermatension flap
were taken into account with the help of a thermal imager.
The thickness of the skin-hypodermic flap above the balloon
was monitored by ultrasound (Fig. 1).
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Fig. 1. Indicators of the thickness of the skin-hypodermic flap
over the balloon by ultrasound

There were stopped injecting fluid to expander when the tem-
perature in the center of the flap was reduced by more than 1°C
(Fig. 2). With a further decrease in temperature, some of the lig-
uid from the expander was evacuated.
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Fig. 2. Dynamics of changes in the temperature of the flap center when it is filled

Results and their discussion. All patients after hospitaliza-
tion performed the first stage of dermatension (implantation of
the tissue expander). Based on ultrasound and infrared thermog-
raphy, the most favorable location of the tissue expander was
determined. At the same time, its location was optimized both
for the area of the best circulation and for the wound defect.

As is known, the reaction of tissues to dermatension is the for-
mation of a connective tissue capsule around the tissue expand-
er. The capsule is a powerful source of additional blood supply
to stretchable flaps and carries a supporting function, preventing
the reduction of flaps after the re-implantation [1]. In order to
optimize the shape (configuration) of the capsule, ultrasound
measurements were carried out for all areas to be stretched.

Expander filling (II stage of dermatension) was carried out
according to the method of forced dermatension developed by
us, with constant consideration of the indicators of ICT and ul-
trasound. The forced mode of dermatension allows in the short-
est possible time to obtain an innervated, blood-supplying, full-
layer, aesthetic-looking flap.

After restoring the temperature parameters of the stretch flap
and completing the relaxation period after the II stage of der-
matension, the patients underwent reconstructive and rehabilita-
tive surgical interventions to eliminate wound defects of various
genesis (stage III dermatension). After this step the relaxation
period was 5 days. During this time, the post-operative rehabili-
tation in the skin leads to stress relaxation. The cosmetic effect
of the reconstructive-reconstructive operation depends on this
process [10]. In accordance with the size and direction of the
obtained growth of the skin-fat flap, the processing of the wound
defect was optimized, which was closed by the resulting plastic
material. A thin rubber strip was introduced into the space under
the flap for 1-2 days (it acted as a drain). Then dosed out hypo-
thermia was performed and vascular therapy was prescribed. In
the future, the area of surgical intervention was conducted in the
usual way.

In the postoperative period after the II stage of dermatension,
patients of critical operational-tactical, technical and infectious
complications were not observed. All patients in the first day
after the implantation of the expander restricted movement. Af-
ter the third stage of dermatension (reconstructive-recovery sur-
gery), four patients experienced partial impairment of the blood
circulation of the distal sections of the displaced flap. After car-
rying out dosed out hypothermia and vascular therapy on the
third day, circulatory disturbances were eliminated.

In one patient in Step II, dermatension was stopped due to a
violation of the circulation of the flap after each filling, which
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was associated with the consequences of radiation therapy. The
results of ultrasound and ICT in the course of the operation plan-
ning (step I of dermatension), when filling the expander (step II
of dermatension) and at the completion of dermatension (step
III), according to the change in the thickness of the stretch flap and
the formed connective tissue capsule, the dynamics of thermoreac-
tion in the dermatenzyne flap allow to estimate with a high prob-
ability the state of blood circulation (perfusion), which is undoubt-
edly important for the prevention of such serious complications as
ischemia, decubitus, necrosis of the flap, which is stretched.

Conclusions. Combination of methods of ICT and ultrasound
allows determining the most favorable conditions for the loca-
tion of the tissue expander. When performing all three steps of
dermatension, it was found that a combination of ICT and ultra-
sound methods makes it possible to assess the state of the blood
circulation with a high probability, which is undoubtedly im-
portant for preventing such serious complications as ischemia,
decubitus and necrosis of the flap, which is stretched. Applica-
tion of ICT in conjunction with ultrasound provides additional
information for improving the method of dermatension in re-
constructive and reconstructive surgery of soft tissue defects of
various etiologies.
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SUMMARY

IMPROVEMENT OF THE DERMATENSION METHOD IN
THE RECONSTRUCTIVE-RECOVERY SURGERY OF DE-
FECTS OF SOFT TISSUES OF VARIOUS ETIOLOGY

Abdullaiev R., Oleynik G., Kremen V., Gryazin A.,
Timchenko E.

Kharkov Medical Academy of Postgraduate Education, Ukraine

The problem of treating patients with loss of the skin and with
a complicated course of the wound process remains topical. The
problem is that, despite the relative technical simplicity of the
dermatension method, the most significant complication is the
decubitus of the stretchable flap, which is associated with a rela-
tively high incidence of acute blood circulatory disturbances in
the stretch tissues due to vascular compression with an exces-
sive amount of injected fluid.

The aim of the work is to improve the method of dermaten-
sion in reconstructive and recovery surgery of soft tissue defects
of various genesis by planning and implementing dermatension
at all its steps with instrumental control of the process using ul-
trasound and ICT in a complex.

The results of surgical treatment of patients with a wound
defect of different etiology of the scalp with which dermaten-
sion was performed in order to obtain additional plastic mate-
rial in the burn center of the Kharkov City Clinical Hospital of
Emergency and Urgent Care. prof. A.I. Meshchaninov for the
period 2016-2018. There were only men aged 30 to 60 years
among the patients. The average age of the operated patients
was 45 years. In the first stage of dermatension, after filling the
implanted expander with NaCl 0.9% physiological solution to
achieve hemostasis, ultrasound was performed on the first day
to measure the thickness of the cutaneous flap above the balloon
and ICT (using the FLIR ONE Gen3 Pro thermal imager), to
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determine the state of the blood circulation above its dome. 10
days after the implantation of the expander, the second stage of
dermatension was started (filling the tissue expander with 0.9%
NacCl solution), taking into account the blood circulation param-
eters of the stretched flap with the help of a thermal imager and
with constant monitoring of the thickness of the cutaneous flap
over the balloon by ultrasound. There were stopped injecting
fluid to the expander when the temperature in the center of the
flap was reduced by more than 1°C. With a further decrease in
temperature, some of the liquid from the expander was evacuated.
The results of ultrasound and ICT in the course of the operation
planning (step I of dermatension), when filling the expander (step II
of dermatension) and at the completion of dermatension (step III),
according to the change in the thickness of the stretch flap and the
formed connective tissue capsule, the dynamics of thermoreaction
in the dermatitis flap allow to assess the state of blood circulation
(perfusion) with a high probability, which is undoubtedly important
for the prevention of such serious complications as ischemia, decu-
bitus, necrosis of the flap, which carries stretches.

Keywords: dermatension, skin flap, ultrasound, infrared ther-
mography.

PE3IOME

COBEPHIEHCTBOBAHUE METOJIA JIJEPMATEH3UH
B PEKOHCTPYKTUBHO-BOCCTAHOBUTEJBHOMN
XUPYPI'UHU JE®PEKTOB MSITKUX TKAHEWM PA3JINY-
HOM YTUOJIOTUU

Aonyaiaes PSL., Oaeiinnk ILA., Kpemens B.A.,
I'psizun A.E., Tumuenxo E.K.

Xapvrosckas meOuyunckas akademus nocieouniomio2o oopa-
306anus, Ykpauna

Lenbto uccnenoBanus SBUIOCH YCOBEPIICHCTBOBAHME METOIA
JIepMaTeH3uu B PEKOHCTPYKTUBHO-BOCCTAHOBUTEIBHON XUPYpPrin
ne(eKTOB MITKUX TKaHEH Pa3nyHOIO reHe3a MyTeM IUIaHWpPOBa-
HUA U peaiu3allui A€PMaTCH3UNU Ha BCEX €€ dTarax ¢ HHCprMeH—
TaJbHBIM KOHTPOJIEM IIPOLIECCa MOCPEACTBOM YIIBTPAa3ByKOBOIO
MCCIIE/IOBAHUS M MH(PPAKPACHON TepMOrpaduu B KOMILICKCE.

l_[poal-lanmnposa]-lbl pe3yanaT1>I XprpFl/ILICCKOFO JICUCHUA
MAalMEHTOB C PaHCBBIMU )Ie(i)eKTaMI/I BOHOCHCTOﬁ YaCTH I'OJIOBBI
pasnuuHOM ATHONIOTMU. BceMm marpeHtaM npoBOAMIIACH Jep-
MareH3us Jid IOJYYECHHSA OOIOJHUTCIBHOIO IUIACTHYCCKOI'o
Mmarepuaia. JleueHue npoBOAMIOCH B 0)KOTOBOM LIEHTpe Xaphb-
KOBCKO# TOPOICKON KIHHUYCCKOW OOJBHHUIBI CKOPOM M HEOT-
JIOYKHOW MEIUIIMHCKON momoru uM. pod. A.M. MemannHoBa
3a niepuoz 2016-2018 rr. Cpeau mauueHToB ObUIH TOJIBKO MYK-
yrHbl B Bo3pacte oT 30 10 60 net. CpeaHuii BO3pacT Mpoornepu-
POBaHHBIX MALMEHTOB COCTaBUI 45 JIeT.

Pesynbrarsl ylnbTpa3ByKOBOTO HCCIIEIOBaHUS M HH(paKpac-
HOH TepMorpaduu, MoJydeHHbIE B XOJe IUIAHMPOBAHHS OIle-
pauuu (I sTam nepmareH3uu), NpH HANOJHEHHM 3KCIIaHIepa
(IT aran nepmarensun) u 3aBepiueHun aepmarensuu (I1I srtam)
IO3BOJISIFOT C OOJBLIONH BEPOSTHOCTBIO OLEHUTh COCTOSHHE
KpoBooOparenus (nepdysun). OHM OCHOBAHbI HA JAHHBIX H3-
MEHEHMs TOJILUHBI PACTATMBAEMOI0 JIOCKYTa, 0O0pa30BaHHOU
COe)IMHMTeJ'[bHOTKaHHOiI KarcyJibl 1 JUHAMHUKU TEPMOPCAKIINU
B I€PMATCH3NOHHOM nocxyTe, 4YTO BE€CbMa 3HAYMMO IJid MPEa-
YIPEKIACHUS TAKUX CEPbE3HBIX OCIONKHEHUN KaK UIIEeMHUs], IPO-
JISKHU U HEKPO3 JIOCKYTa.
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DISORDERS OF CARBOHYDRATE METABOLISM IN PATIENTS WITH GASTRIC CANCER

Gasimov A., Aliev A., Zeynalov, R.

National Center of Oncology, Baku

Pathological states of an organism and various diseases are
acompanied and in some cases cause disorders in energy me-
tabolism, that manifest in all components of carbohydrate bio-
chemichemistry [1,2]. Hipermetabolism of glucose is character-
istically for the course of an oncological process [3,4]. At the
same time takes place an acceleration of glucogenesis, declines
the histic sensibility to insulin, minimize the reserves of glyco-
gen and so on [5-7]. In patients with gastric cancer (GC) carbo-
hydrate metabolism changes appears in pre-clinical period [8].
Detection and correction of mentioned disorders have the signif-
icant sense in favorable outcome specific and surgical treatment.
But it is necessary to consider that disorders of fasting, and also
energy metabolism during the operative involvement and during
early and late postoperative periods can decline [9-14]. Because
of this it is necessary to conduct pathogenetic correction also in
different periods of treatment.

Object of the current research is to study carbohydrate me-
tabolism state in patient with GC during the surgical treatment
period, and the detection of factors that influence these kind of
disorders.

Material and methods. The results of investigations of 270 pa-
tients with GC in abdominal oncology department of National Cen-
tre of Oncology of Azerbaijan Republic were analyzed. The rest
of patients were males — 193 (71.48%). Majority of GC patients,
exactly 240 patients, were in from 41 to 70 years age group, which
was 88.69% of all patients. 239 patients underwent different surgi-
cal involvements. The state of carbohydrate metabolism was evalu-
ated based on the study of the level of glucose in blood serum and
urine at various stages of surgical treatment.

Results and their discussion. The initial biochemical study
of patients’ blood revealed hypoglycaemia in 25 (9.3%) patients,
normal level of glucose in 178 (65.9%) patients, and hypergly-
10

cemia in 67 (24.8%) of them. In case of hypoglycemia the level
of glucose in the blood was in the range of 2.4-3.1 mmol/l. Pa-
tients with elevated glycemia depending on its level were divid-
ed into below groups: with a low, moderate and severe degree of
hyperglycemia. The first group includes patients with a glucose
content in the blood in the range of 6.6-9.9 mmol/l. These turned
out to be 25 (37.3%) patients. In the second group the number of
patients was 29 (43.3%) (with glycemia in the range of 9.9-13.2
mmol/l). In 13 (19.4%) patients a severe degree of hyperglyce-
mia - over 13.2 mmol/l was detected.

Among all patients included in the study 43 (15.9%) were suf-
fering from diabetes mellitus, 25 — from type I, and 18 — from
type II. 35 of them had diabetes in the anamnesis vitae. In 8
patients diabetes mellitus was first diagnosed during a preopera-
tive investigation. The duration of diabetes mellitus anamnesis
had no influence on the severity of disorders in carbohydrate
metabolism. In particular among those with more than 10 years
of anamnesis of diabetes mellitus (24 patients), hyperglycemia
was observed in 16 (66.7%), 6 (25%) of whom had severe de-
gree of disorders. And among patients with a shorter duration
of this disease (19), in 13 (68.4%) was established an elevated
initial blood glucose level, in 5 (26.3%) of whom severe degree
of hyperglycemia was noted. Besides to diabetes mellitus in 32
patients another endocrine pathology due to mild hyperthyroid-
ism was identified as a cause of the carbohydrate metabolism
disorder.

In terms of preoperative examination of patients with GC suf-
fering from concomitant diabetes mellitus the establishment of
insulin level in the blood was included in order to identify in-
sulin resistance patients. A similar condition was noted in 16
(37.2% among patients with diabetes mellitu s and 5.9%
among all patients included in the study) patients.
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The amount of the glucose in blood among men and women with
GC did not significantly differ from the initial data. Thus hypogly-
cemia was established in 16 (8.3%) and 9 (11.7%) respectively, nor-
moglycemia — in 130 (67.3%) and 48 (62.4%), hyperglycemia — in
47 (24.4%) and 20 (25.9%) patients. In this regard, it was revealed
that the sex factor of patients did not have a significant effect on the
initial level of glucose in the blood plasma.

The pattern of changes in carbohydrate metabolism in relation
to the clinical characteristics of the underlying pathology was
analyzed. One of the investigated parameters was the localiza-
tion of the cancer in different anatomical parts of the stomach.
This parameter was investigated regardless of the presence or
absence of a complicated clinical course. The analysis of the ob-
tained data revealed that the occurrence frequency of changes in
carbohydrate metabolism was approximately the same regard-
less of the different anatomical parts of the stomach.

The effect of the duration of oncological process on the char-
acter of changes in energy metabolism was investigated. In 42
(45.6%) patients with a diabetes history of more than one year
changes in blood glucose level was established more than in
other patients. The relationship between the metabolic disorders
of carbohydrates and the clinical stages of the underlying dis-
ease was studied. It was revealed that in III clinical stage — in
51 (55.4%), and at IV — in 22 (23.9%) patients there were es-
tablished changes in carbohydrate metabolism. The influence of
the complicated clinical course of GC on the initial state of car-
bohydrate metabolism was studied. Complications of the cancer
process were observed in 168 cases. Among them — stenosis of
the cardioesophageal and the antral parts of the stomach (125
cases), various intensity of bleeding from the tumor (38 cases),
damage of the structural integrity of the gastric wall as a result
of tumor lysis (5 cases). Carbohydrate disorders observed in 62
(67.4%) patients with the stenosis of stomach, in 18 (19.6%)
— with hemorrhages, and in 5 (18.4%) — with the perforations.

Summarizing all the above, it was found that, in the period be-
fore treatment along with other changes in the biochemical pro-
cesses of the body in patients with GC the abnormalities in car-
bohydrate metabolism are observed often. Mostly they appear
as an increase in the level of glucose in the blood. The study of
factors that could affect the energy imbalance revealed the most

significant of them. It was found that the aggravation of changes
in carbohydrate metabolism in patients with GC, in addition to
endocrine pathologies, was also influenced by such parameters
as the age of patients, anatomical localization of the tumor, the
duration of the anamnesis, advanced stages of the oncological
process, complicated clinical course of the underlying disease.

239 patients included in the study with a verified diagnosis
of GC underwent different surgical involvements. We examined
the effects on carbohydrate metabolism changes of such param-
eters of surgical operations as its duration and the oncologic ex-
tent of the interventions, the type of the operations (standard or
combined). A significant part of the surgical interventions was
accompanied by an intraoperative increase in the level of glu-
cose in the blood — in 156 (65.3%) patients. It should be noted
that the maximal levels were observed near the end or at the
moment of completion of the operation. Among them a severe
degree of hyperglycemia (blood glucose level more than 13.2
mmol/l) was established in 18 (7.5%) patients. Glucosuria of
various degrees was noted in 62 (25.9%) observations. Dur-
ing surgical interventions traces of glucose in the urine (0.1-0.8
mmol/l) were found in 26 (10.9% of the total number of oper-
ated and 41.9% of patients with glucosuria) patients. Moderate
glucosuria (0.8-20 mmol/1) is established in 19 (7.9% and 30.7%
respectively) cases. Severe glucosuria (20-80 mmol/l) was noted
in 17 patients (7.1% and 27.4% respectively). This category of
patients needed an active intraoperative correction of the level of
glucose in the blood serum by the injection of exogenous insu-
lin. At the same time the insulin resistance factor was also taken
into account. In particular, intraoperative control of insulin level
in the blood revealed that in 27 (11.3%) operated patients in ad-
dition to hyperglycemia also hyperinsulinemia (over 25 microU/
ml) was observed.

In significantly less cases the operation was accompanied by
hypoglycemia. Only in 11 (4.6%) cases a blood glucose level
aws revealed below 3.3 mmol/l.

The average duration of performed operations was 139+23
minutes. If the intervention was lasting more than two hours,
additional blood and urine samples were taken to determine the
level of glucose. It was found that the increase in glycemia and
glucosuria is directly dependents on the duration of the opera-

Table 1. Status of carbohydrate metabolism in patients with gastric cancer in the perioperative period

Carbohydrate | Carbohydrate me- Norm Low degree Moderate degree Severe degree
metabolism | tabolism disorders of hyperglycemia | of hyperglycemia | of hyperglycemia
status
Perioperative Abs. % Abs. | % Abs. % Abs. % Abs. %
period
. 56 23,4
Start of an operation an (4.6) 183 76,6 21 8,8 18 7,5 6 2.5
During of an operation 145 60,7 94 39,3 101 423 26 10,9 18 7,5
3) (1,3)
. 158 66,1
End of an operation ? 81 33,9 115 48,1 32 13,4 9 3,8
P @ | ©y

Table 2. Intraoperative disorders of carbohydrate metabolism

. X Hyperglycemia Glucosuria
Duration of an operation
Abs. % Abs. %
Up to 2 hours 34 43,6 8 10,3
Over 2 hours 122 75,8 54 33,5
Total 156 65,3 62 25,9
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tion. Thus, among 78 patients whose surgical interventions last-
ed less than two hours hyperglycemia was noted in 34 (43.6%),
and glucosuria — in 8 (10.3%) observations. At the same time,
with the duration of the surgery for more than two hours (161
cases), in 122 (75.8%) patients an increase in the level of blood
glucose was noted, and in urine — in 54 (33.5%) patients.

The relationship between the extension of performed surgical
interventions and the changes in the level of glucose in the blood
and urine was analyzed. In this aspect, the patients were divided
into three categories. In the first one 88 patients were subjected to
interventions in the standard extension (lymphadenectomy DO-
D1), in the second - 109 which underwent standard-radical surgery
(lymphadenectomy D2). The third group consisted of 42 patients
who underwent the extended-radical interventions (lymphadenec-
tomy D3). In the first group of patients dynamic intraoperative labo-
ratory control revealed initial disorders of blood glucose level in
29 patients, mostly having hyperglycemia —in 21 (23.9%) patients.
Only 3 patients had hypoglycaemia during the operation, and only
2 — at the end of surgery. During the surgery in 48 (54.5%) patients
was observed hyperglycemia, and at the end of surgery this condi-
tion was established in 52 (59.1%) patients.

Among the studied patients who underwent interventions in
the standard-radical extension, the beginning of the operation
was accompanied by hyperglycemia in 15 (13.8%) cases. Dur-
ing the operation, an elevated blood glucose level was estab-
lished in 59 (54.1%) patients. A similar condition at the end of
such interventions was found in 65 (59.6%) patients.

The extended-radical interventions had a longer duration
in the time aspect among all performed operations. This circum-
stance and the surgical extension were leading to the declining of
changes in the parameters of the carbohydrate metabolism. Among
the patients with hyperglycemia who underwent extended-radical
surgery, the changes in blood glucose were as below: the initial hy-
perglycemia was noted in 9 (21.4%), during the operation - in 35
(83.3%), at the end - in 39 (92.9%) of patients. Despite the fact
that among patients undergoing radical surgery, a decrease in blood
glucose level at the beginning of the operation was detected in 3
patients, cases with hypoglycemia among them were not observed
during and at the end of the interventions.

Among the operated patients with GC in 82 (34.3%) operative
interventions were combined, during which one or more organs
were resected or removed along with the stomach. The pancreas
was most often resected in various extensions - in 73 (89.0%)
patients. Exactly in the half of the observations (41 patients) at
the beginning of the operation hyperglycemia was observed,
and in all these cases intraoperative exploration revealed the
involvement of the pancreas in the cancer process. During the
intervention 77 (93.9%) patients had elevated blood glucose lev-
els. The final intraoperative blood test showed that 69 (84.1%)
patients had hyperglycemia, and 6 of them had a severe degree.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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In 47 (57.3%) patients at the end of the interventions different
degrees of glycosuria were established.

When the tumor was invading in the pancreas, the initial hy-
perglycemia was noted in 27 (32.9%) observations. A remark-
able circumstance was that all patients who underwent pancreas
resections had a decreased tolerance to glucose. The operation
was accompanied by an increase in the level of the blood glu-
cose in all 73 (100% and 89.0% respectively) cases, and in 5
cases a severe degree of hyperglycemia was noted. At the end of
the interventions a similar condition was detected in 58 (79.5%
and 70.7%, respectively) patients. Repeated urinalysis during
operation in 42 (57.5%) patients revealed the glucosuria, and
in 15 of them the level of glucose in urine exceeded 80mmol/I.

The control of the level of glycemia and glucosuria was contin-
ued in the early postoperative period. The sampling of the tests was
routinely performed on the first, third and seventh days after the op-
eration, and, if necessary, the laboratory control was more frequent.

In all 156 patients the hyperglycemia occurred at the end of
the operation was preserved in various degrees during the early
postoperative days. Among them glucosuria was detected in 67
(28.0%) patients. In the majority of the patients (36 (15.1%)) the
traces of glucose in urine (0.1-0.8 mmol/l) was found.

In the subsequent postoperative course, the level of glycemia
was significantly affected by the onset of enteral feeding, the
nature of the food intake and the frequency of feeding, which are
specific for patients who have lost the “main” organ of the di-
gestive tube. In particular, after resections of the stomach, a full
oral diet was usually started on the third, and after gastrectomy
- on 4-5th postoperative days. Due to the fact that the majority
of patients underwent surgical interventions in the extension of
gastrectomy - 226 (94.6%), the factor of enteral nutrition in the
correction of changes in carbohydrate metabolism in the early
postoperative period was taken into account in this category
of patients. Control of the level of glycemia on the third day
after the surgery showed that on the background of correction
of the glucose level in the blood, hyperglycemia was noted in
93 (38.9%) patients, and in the absolute majority - 86 (92.5%)
patients, it was low or moderate degree. The remaining 7 pa-
tients had a glucose level in the blood exceeding 13.2mol/l. In
this postoperative time interval glucosuria was detected in 33
(13.8%) patients.

Control analyzes of carbohydrate metabolism rates for the
seventh postoperative day, in which patients are almost com-
pletely transferred to enteral feeding, revealed that hyperglyce-
mia was noted in 56 (23.4%) patients. And a severe degree was
diagnosed only in 4 patients. Glucosuria was noted in 19 cases
(7.9%), of which in 7 cases it was within 20-80mmol/l. Control
of insulinemia level showed that in 22 (9.2%) patients in the
early postoperative period an increase of the insulin in the blood
plasma above 25mkU/ml was observed.

Table 3. Intraoperative changes in carbohydrate metabolism in patients with gastric cancer,
depending on the extension of the operation

Duration of fhe Beginning During At the end
operation
Extension . Hyperglyce- | Hypoglyce- | Hyperglyce- | Hypoglyce- | Hyperglyce- | Hypoglyce-
of the operation mia mia mia mia mia mia
Standard 21 (23,9%) 8(9,1%) 48 (54,5%) 3(3,4%) 52 (59,1%) 2 (2,3%)
Standard-radical 15 (13,8%) 2 (1,8%) 59 (54,1%) 0 65 (59,6%) 0
Extended-radical 9 (21,4%) 1 (2,4%) 35 (83,3%) 0 39 (92,9%) 0
Total 45 (18,8%) 11 (4,6%) 142 (59,4%) 3(3,4%) 156 (65,3%) 2 (2,3%)

12



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

In this study, the existence of the relation between changes
in carbohydrate metabolism and the course of the early postop-
erative period in which complications occurred in 61 (25.5%)
patients was investigated. The incidence of postoperative pa-
thologies was 38.9%. Some discrepancy between these data
is due to the presence of more than one complication in some
patients. It should be noted that the complications were due to
both surgical and concomitant diseases. Concomitant diseases
(13.4%) are mainly observed in the respiratory and cardiovas-
cular systems. 178 (74.5%) patients had no complications in the
early postoperative period. Surgical complications directly re-
lated to operating trauma (25.5%) were more frequent and more
different. In our studies, there were various types of intestinal
dysfunctions (paresis or diarrhea) (19 cases), lymphorrhea ob-
served in excess of 5 days in a volume of at least 300ml/day
(12), inflammation of the esophageal-intestinal anastomosis (5),
leakage of the anastomosis (2), intra-abdominal abscesses (8),
acute pancreatitis (5), acute intestinal obstruction as the result
of an early peritoneal commissures (3) or thrombosis of mes-
enteric vessels with subsequent necrosis of the small intestine
(1), intra-abdominal bleeding (3), extensive laparotomic wound
infection with further secondary intention healing (3). In total,
all concomitant pathologies occurred in 32 cases, and surgical
complications occurred 61 times.

In this group of patients, the indicators of carbohydrate me-
tabolism registered for the third postoperative day were taken
as a guide. The reason for this was the fact that the majority
of complications were observed during the first five days after
surgical interventions. Among 61 patients in this study category,
23 (37.7%) had hyperglycemia, and 8 (13.1%) — glucosuria. It
should be noted that among patients with uncomplicated post-
operative period (178 patients) 70 (39.3%) and 25 (14.0%) pa-
tients respectively had similar changes. Further monitoring of
the studied indicators at later postoperative time intervals re-
vealed a change in the carbohydrate metabolism observed in the
compared groups. In particular, whereas among uncomplicated
patients hyperglycemia was detected in 37 (20.8%), and glucos-
uria in 13 (7.3%) patients, and in complicated clinical course
in 19 (31.1%) and 6 (9 , 8%) patients respectively. In the case
of complications, insulin resistance was detected in 9 (14.8%)
versus 16 (10.1%) uncomplicated patients, and over time - in 8
(13.1%) versus 14 (7.8%) respectively.

Analyzing the obtained data, it can be concluded that surgical
interventions in patients with GC are a significant factor having
a negative effect on carbohydrate metabolism. It was found that
this effect is mainly manifested by an acute increase in the level
of blood glucose and its detection in the urine of various degrees.
In 65.3% of cases operations were accompanied by hyperglyce-
mia, and in 25.9% of cases glucosuria was detected. During the
operation in 18 patients were diagnosed severe hyperglycemia,
and 17 had severe glucosuria. The duration of the intervention
also had a significant influence on the carbohydrate metabo-
lism. Thus, the duration of a surgical operation for more than
two hours lead to an almost twofold increase in the incidence of
cases of hyperglycemia, and tripled increase in glucosuria. As
an important factor in the pathogenesis of intraoperative hyper-
glycemia was established the extension of surgical intervention
performed in GC. It was revealed that hyperglycemia in patients
subjected to standard and standard-radical operations occurs ap-
proximately at the same rate. In extended-radical surgery, surgi-
cal aggression has a more effect on the increase in blood glucose
and its detection in the urine. The performance of multivisceral
resections negatively affects the state of carbohydrate metabo-
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lism. Resection in different variations of the pancreas - the most-
ly invaded organ by the primary tumor in locally advanced GC
- leads to an acute intraoperative increase of the levels of gly-
cemia and glucosuria that also lasts quite long during the early
postoperative period. Surgical trauma and complicated clinical
course of the early postoperative period negatively affects the
indicators of the insulin resistance in patients. So, if among the
patients undergoing surgical treatment, an elevated insulin level
in the blood (above 25microU/ml) was detected along with hy-
perglycemia in 13 (5.4%) patients, then, despite the appropriate
correction in the stages of inpatient treatment, similar changes
were observed in 27 (11.3%) of them. In the early postoperative
period the number of insulin-resistant patients was 22 (9.2%).
In the case of complications 8 (13.1%) of similar cases were
recorded, while in the uncomplicated postoperative period a
similar condition was found in 14 (7.8%) patients. Dynamic
control of laboratory parameters of carbohydrate metabolism
in the postoperative period showed that intensive correction of
blood glucose level along with enteral feeding led to a decrease
in levels of hyperglycemia and glucosuria. Complicated postop-
erative period did not lead to an increase in the incidence of car-
bohydrate metabolism disorders, but had an effect on the longer
retention of elevated levels of glucose in the blood and urine.
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SUMMARY

DISORDERS OF CARBOHYDRATE METABOLISM IN
PATIENTS WITH GASTRIC CANCER

Gasimov A., Aliev A., Zeynalov, R.
National Center of Oncology, Baku

Object study carbohydrate metabolism state in patient with
GC during the surgical treatment period, and the detection of
factors that influence these kind of disorders.

The results of investigations of 270 patients with GC were
analyzed. The rest of patients were males — 193 (71.48%). 239
patients underwent different surgical involvements. The state of
carbohydrate metabolism was evaluated based on the study of
the level of glucose in blood serum and urine at various stages
of surgical treatment.

The results of carbohydrate metabolism in 270 patients with
gastric cancer in the perioperative period are analyzed. Factors
that have an effect on the changes in glucose and insulin levels
in the blood and its appearance in the urine before the specific
treatment, as well as at various periods of staying patients in
the surgical department, was the duration of the anamnesis, ad-
vanced stages of the oncological process, complicated clinical
course of the underlying disease.. It was established that surgical
intervention itself, its extension, and also postoperative period
have a direct negative effect on the disorders in carbohydrate
metabolism. In 65.3% of cases operations were accompanied by
hyperglycemia, and in 25.9% of cases glucosuria was detected.
The duration of a surgical operation for more than two hours
lead to an almost twofold increase in the incidence of cases of
hyperglycemia, and tripled increase in glucosuria. Intensive cor-
rection of blood glucose level along with enteral feeding led to
a decrease in levels of hyperglycemia and glucosuria. Compli-
cated postoperative period did not lead to an increase in the in-
cidence of carbohydrate metabolism disorders, but had an effect
on the longer retention of elevated levels of glucose in the blood
and urine.

Keywords: gastric cancer, carbohydrate metabolism, hyper-
glycemia, glucosuria.

PE3IOME

HAPYIIEHUSI YIVTIEBOJHOI'O OBMEHA Y BOJIb-
HBbIX PAKOM KEJYJIKA

I'aceivoB A.T., AnmeB A.P., 3eiinajios, P.C.
Hayuonaneuwiti yenmp onxonocuu, baxy, Aszepoaiiosxcan

Ienpb uccnenoBaHus - M3y4eHHE COCTOSHHS YITICBOIHOIO 00-
MeHa y OOJIbHBIX PAKOM JKeIyAKa Ha CTaJHH XUPYPrHIeCKOro
JICYCHHUS U BBIABJICHHE (DAKTOPOB, BIHUSIONIMX HA JAHHOTO POJa
HapyLICHUS.

O6cnenoBanbl 270 GOJNBHBIX pakoM jkenyznka, U3 Hux 193
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(71,48%) Obun Myxckoro moja. 239 OGONBHBIM BBIIIOJIHEHBI
OlepaTHBHBIC BMEIIATENILCTBA B pa3IM4HbIX oObemax. Cocto-
SIHHE YITIEBOIHOTO 0OMEHa OLICHUBAJIOCh HA OCHOBAHHHU HCCIIe-
JIOBaHUsI YPOBHSI COJEPIKAHMUS IJIFOKO3BI B CHIBOPOTKE KPOBU M
MOU€E Ha Pa3INYHbIX dTarax XUPyPruuecKoro JeUeHusI.

[Mpoananu3nupoBaHbl pe3ysbTaThl MOKA3aTeNeil yIJIeBOIHOIO
obmena y 270 OONBHBIX PAKOM JKEIyIKa B EPHOIEPALIMOHHOM
nepuone. daxkropamu, BIMUSIONMMH HA YPOBEHb COAEPIKAHHS
[JIIOKO3BI ¥ MHCYJIMHA B KPOBH U IOSIBJICHHE €€ B MOYE JIO IPO-
BEJICHUSI CIENN(UISCKOro JICUCHHs, a TaK)Ke Ha Pa3IUYHBIX
JTanax HaXOKACHHsl OONBHBIX B XHUPYPrHYECKOM CTaIHOHape,
SIBIISIIOTCS: JUTUTEIBHOCTh aHAMHe3a, 60Jiee MO3IHKIEe CTa U OH-
KOJIOTMYECKOTO0 IIPOoLecca, OCIOKHEHHOE KIIMHHYECKOE TeUeHHE
OCHOBHOTO 3a00JieBaHMs. YCTaHOBIICHO, YTO HEHOCPEICTBEHHO
OIepaTHBHOE BMEIIATEIbCTBO, €0 00BEM M XapaKTep TeYCHHs
MOCJICONEPALIMOHHOIO TepUo/ia UMEIOT HEraTMBHOE BO3/Cii-
CTBHE Ha HapyIlICHHE YNIEBOAHOro oOMmeHa. B 65,3% nalimo-
JICHUH Oomepayy CONpOBOXKIAINCH THIIepIIIMKeMueit, B 25,9%
CllydaeB KOHCTAaTHPOBaHA IIIOKO3Ypus. [IpoJoIDKUTENBHOCTh
XUPYPrHYECKOil OIepaluy CBBILIE JByX 4acOB CIIOCOOCTBOBA-
JIa TIOYTH JIBYKPAaTHOMY YBEJINYEHHIO YaCTOThI BCTPEUACMOCTH
CllydaeB THIEPIIMKEMHH, a TIIIOKO3ypHs MOBBIIIAIACH BTPOE.
VHTeHcHBHAsT KOPPEKLUSI YPOBHSI COIEPIKAHMSI TIIFOKO3bI B KPO-
BU 1 BOCCTAHOBJICHHE YHTEPAILHOTO ITUTAHMSI TPUBOMIIH K aK-
THUBHOMY JTMHAMHUYECKOMY CHH)KCHHUIO YPOBHSI TMIIEPIIIMKEMUH
U nmoko3ypur. OCIIOKHEHHOE MOCIIEONepaliOHHOe TeYeHHE
HE CII0COOCTBOBAJIO MOBBIMICHUIO YAaCTOTHI HAPYLICHUH yIiie-
BOJIHOTO OOMEHa, OJJHAKO OKa3bIBaJIO BIWSIHUE Ha Ooiee JUIH-
TENIbHOE COXPaHEeHHE MOBBIILICHHBIX MOKa3aTeleil coaepKaHus
[JIIOKO3BI B KPOBH M MOUE.
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VARIANTS OF ENDOVASCULAR REVASCULARIZATION OF LOWER LIMBS WITH CRITICAL
ISCHEMIA DOE EXTENSIVE ATEROSCLEROSIS AND ASSESSMENT OF THEIR EFFECTIVENESS

Goshchynsky V., Lugoviy O., Goshchynsky P., Lugoviy S., Lugoviy U.

Horbachevsky Ternopil State Medical University; Ternopil Town Municipal Hospital Ne2,
Department of cardiovascular and X-ray-endovascular surgery, Ukraine

The problem of treatment of critical ischemia of the lower
extremities (CILE) remains unresolved. Experience of the vast
majority of vascular surgeons regarding this problem, suggests
that conservative therapy in the treatment of patients with CILE
is ineffective [17,18]. In this regard, the use of bypass surgery
may in the short term significantly improve limbs blood supply
and improve the prognosis for its preservation [5,7,8,9]. How-
ever, there are certain technical and tactical limitations due to:
a) high prevalence and extensive atherosclerotic lesions of the
femoral-popliteal-distal segment; b) rapid progression of critical
ischemia and subsequent necrosis or gangrene of the distal foot
sections; ¢) occlusion of the tibial arteries, which excludes the
use of bypass surgery; d) premorbid status, old age, which di-
rectly affects the revascularization options and the course of the
postoperative period; e) diabetic foot syndrome, with predomi-
nant distal artery lesions. Use of revascularization for CILE, hy-
brid or endovascular surgery can be a solution [5,7,9,11].

It should be noted that the technical improvement of the endo-
vascular operations and the corresponding tools allow to expand
the indications for their implementation, especially in case of
prolonged atherosclerotic lesions, and in some aspects vasobal-
loone angioplasty is out of competition when the issue concerns
the restoration of arteries of the distal segment of the limb and the
critical ischemia of the lower extremities|[1,2,3,4,6,8,9,10,11].

The aim of the study - identify possible variants of endovascular
revascularization in long and multistory occlusal-stenotic lesions of
the femoral-popliteal-distal segment on the background of critical
ischemia of the lower extremities and assess their efficacy.

Material and methods. A retrospective analysis of the results
of endovascular operations on the arteries of the lower extremi-
ties was performed in 209 patients, of which 45 (21.5%) were
patients with chronic ischemia of the 2nd stage, category 4, 138
(66.1%) of patients with ischemia of the lower extremities of
the third stag, category 5 and 26 (12.4%) of patients with IV
stage, category 6 (by classification Rutherford et al., 1997)[17]
, 187 men, 22 women. The average age of patients was 63.7 +
9.3 years. An ultrasound examination of arterial vessels was car-

ried out using Vivid 3 (General Electric, USA) with a 5-10 MHz
sensor and a standard software package of the specified firm for
the examination of the arterial system. Using duplex scan in the
B-mode of the arteries of the aorto-femoral-popliteal-distal seg-
ment data was obtained about the thickness, shape, structure,
diameter of the artery lumen at the level of the stenotic and post-
stenotic area, the extent of the atherosclerotic lesion. Spiral com-
puter angiography in 3D or aorto-arteriography, performed on
the angiographic complex of Siemens Company, and were used
to determine the site of localization of atherosclerotic occlusion
and its extent. By analyzing the frequency and location of oc-
clusive lesions, we found that, in the classification of TASC II,
Type A was 79 (37.8%) of the patient, type B was detected in 59
(28.2%) patients, type C and D ascertained , respectively, in 38
(18.2%) and 33 (15.8%) cases. In 59 patients (28.2%), process
of arterial occlusion in different segments of both lower extremi-
ties was detected. Based on the data of ultrasound and angiog-
raphy, we found that the cause of critical ischemia was long and
multistory occlusion. Thus, out of 209 patients in 97 (46.4%)
patients, there was occlusion of the surface femoral artery up to
15 cm, from 15-20 cm in 25 (12.0%) cases and more than 20 cm
in 87 (41.6%) patients (Table 1). In 69 (33.0%) patients, the dis-
tribution of the occlusive process on the popliteal and (or) tibia
arteries was diagnosed. In 93 (44.5%) cases, we established the
multistory occlusion of the arteries of the lower extremities with
varying lengths of the atherosclerotic process (Fig. 1).

Thus, long and multi-level atherosclerotic occlusions require
unconventional decisions during endovascular surgery interven-
tions on the despite pros and cons keep the patient’s and sur-
geon’s hope for limb preservation.

Based on clinical and angiographic data, several variants
of endovascular revascularization of the lower extremities
were used (Table 2). Thus, in the occlusal process in different
segments of the surface artery of the thigh up to 15 cm in 36
(17.2%) patients the vasoballoone segmentation of this segment
followed by its stenting with a self-expanding stent of Terumo
Misago (Japan) or a stent of Palmas Cordis (USA) was used.

Table 1. Division of patients by the location of the lesion

Lesion location Total
Atherosclerotic occlusion PA SFA+TA SFA+ PA FA FA+SFA FA+PiF At
20 48 50 27 43 21 209

PA — popliteal artery; SFA — superficial femoral artery; FA - femoral artery; TA— tibial arteries

© GMN
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Table 2. The types of interventions according to the localization of affection

The segment of affection
Procedure type
PA SFA+TA SFA+PA FA SFA FA+SFA+PA Total

Stenting 10 - - 11 15 - 36
Balloop angioplasty 9 5 13 ) 27 1 70
+ stenting
Balloon angioplasty 11 24 13 7 9 18 82
Re-Entry  UTBACK

s . - - 4 - - 7 11
subintimal angioplasty
SAFARI method - 10 - - - - 10
Total 30 39 35 18 51 36 209

PA — popliteal artery; SFA — superficial femoral artery; FA- femoral artery; TA— tibial arteries

In 66 (31.6%) patients with occlusion-stenotic process in the
thigh-popliteal segment longer than 20 cm, the following vari-
ants were used: one stent or two end-to-end stents. The stenting
of the artery was supplemented by vasoballoone dilatation of the
segment over the stents, between stents or under stents.

In 69 patients (33.1%) with prolonged occlusions in the thigh-
popliteal-distal segment, an intraluminal balloon angioplasty
was used. For its execution, a conductive catheter was used to
create a stop, which was located 1-2 cm above the occlusion
and a 0,035 « microcatheter on a hydrophilic conductor. This al-
lowed a guaranteed passage through the occlusion and stenosis
of the arteries. After that, the microcatheter-conductor system
was replaced with a typical Teflon 0,035» conductor. The advan-
tages of this method were: the ability to remove it and perform
an angiographic control to determine the position of the system,
if necessary, and to determine the direction of the conductor’s
movement. The manipulation ended with the installation on the
conductor of the balloon catheter, followed by its positioning.
For vasoballoone division, as a rule, we used cylinders of differ-
ent diameters, starting with a cylinder 1-2 cm smaller than the
diameter of the artery, and ending with a cylinder of nominal di-
ameter. At the same time, they conducted a slow and prolonged
division (up to 5-10 minutes). In 17 patients there was a recoil-
phenomenon, which required to prevent the early restenosis of
stenting of the parotid artery area.

In 11 cases (5.3%) subintimal angioplasty was performed un-
der the condition of Re-Entry Outback (Cordis, USA). Indica-

16
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Pic. 1. (A) arteriogram of the patient aged 61. Occlusion in the thigh-popliteal segment. (B) Vasoballoon angioplasty of the seg-
ment. (C) Stenting of the artery by means of self-expanding stent Terumo Misago (Japan)

tions for its implementation were: a) prolonged occlusion; b)
unsuccessful attempt of intraluminal recovery of blood flow; c)
the presence of a large collateral branch that goes straight in the
place of occlusion; d) absence of a «box» of the main vessel, if
any, (when attempting to pass intraluminal leads constantly falls
into the collateral branch); e) occlusion of the superficial femo-
ral artery from the mouth; e) recanalization after the perfora-
tion of the vessel (the use of subintimal technique allows you to
bypass the area of perforation and find a new course for passing
occlusion); g) Calcified lesions (the attempt of an intraluminal
defeat of such a dense defect leads to the fact that the conductor
goes along the path of the least opposite - sub intimal space).

In 17 (8.1%) patients, balloon angioplasty was used using IN
cylinders. PACT Admiral (Medtronic Inc. USA) with Free Pac
coating containing urea and paclitaxel. In all cases, this method
of angioplasty was used for vasoballoone division of the thigh-
popliteal area. The method of SAFARI (subintimal arterial floss-
ing with antegrade-retrograde intervention) was used in 10 (4.8%)
patients. We used this method: a) in cases of damage to the popliteal
artery with the transition to the tibial-peroneal trunk and the arteries
of the shin; b) prolonged occlusion of the arteries of the leg; ¢) un-
successful intraluminal passage of the tibial arteries. In these cases,
ipsilateral antegrade access was used.

The evaluation of the results of endovascular surgical inter-
ventions was carried out at the discharge of the patient from the
hospital, after 3 and 6 months after the operation. It was based
on complaints of the patient, on the data of objective examina-



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

Table 3. Results of transcutaneous oximetry (1cpO,) before and after 14 and 60 days after endovascular procedures

TepO, n=209
Before the procedure 14 days after 30 days after 60 days after
I degree - (tcpO,>30 mmHg.) - 21 39 66
IT degree - (tcpO,20-30 mmHg.) 129 158 159 138
IIT degree — (tcpO,<20 mmHg.) 80 30 11 5

tion and ultrasound dopplerography of the arteries with the mea-
surement of the ankle and shoulder index (KPI). Also, in order
to assess the state of the microcirculatory bed, a study of partial
pressure of oxygen in the surface soft tissues of the lower limb
(transcutaneous oximetry) was performed. To measure tcpO,, a
transcutaneous oximeter from RADIMETER (Denmark) was
used. To obtain tcpO, Clark’s sensor was installed on the foot
in the area of the first interdigital gap and in the heel area. We
used the following criteria to assess the degree of conservation
of microcirculation [14,18] : I degree of microcirculation dis-
orders (compensated tissue metabolism) — tcpO,> 30 mmHg ;
II degree of microcirculation disorders (subcompensated tissue
metabolism) — tcpO, = 20-30 mmHg; III Degree of Microcircu-
lation Disorders (decompensated tissue metabolism) tcpO, <20
mm Hg. Changes in clinical status were assessed on the Ruther-
ford scale (1997) [17] : O - unchanged (no change in degree of
ischemia and no increase in KPI); +1 - minimal improvement
(increase in KPI by more than 0.1, but no clinical improvement,
or, conversely, clinical improvement without increase in KPI by
more than 0.1) +2 - moderate improvement (improvement of at
least 1 degree of ischemia, KPI did not normalize, but increased
by more than 0.1), +3 - a significant improvement; - 1 - slight
deterioration; - 2-degree deterioration; - 3 - significant deterio-
ration. Kaplan-Meier method was used to assess the patency of
arteries after surgery, survival and limb preservation. In case of
suspected reocclusion or the occurrence of new occlusive-stenotic
lesions an angiographic examination was performed. The resteno-
sis was followed by repeated narrowing of the artery by more than
60% of diameter or reduction of the peak systolic blood flow veloc-
ity below the narrowed area is greater than 200 cm/sec.

Results and their discussion. After analyzing the results of
restorative operations, we noted that clinical success in the first
6 months was achieved in 171 (81.8%) patients. Among them, a
significant improvement in the limb was reported in 94 (45.0%)
patients, moderate improvement was noted in 73 (34.9%) pa-
tients, unchanged in 26 (12.4%) cases, and a moderate deteriora-
tion at 16 (7.7%) patients.

At 14-th day after the restoration of blood supply, as below
(Table 3), a natural increase in the values of tcpO, in the vast
majority of patients (179 - 85.0%). In the further dynamic ob-
servation, the maximum increase in tcpO, have occurred on 1-2
month. Such fluctuations of the tcpO, levels after endovascu-
lar surgery can be explained by the presence of postoperative
edema of the foot and shin that disappear over time, as well as
the probable adaptation of the microcirculation to the restored
blood flow.

Reperfusion tissue injury and, as a result, local inflammation
may be an additional factor in the delayed growth of oxygen ten-
sion. Cumulative vascular passage after endovascular operations
was: 1-st month - 94.5%, 2-nd month - 92.3%, 6 month - 87.4%,
one year later - 78.1%, in 2 years - 69.8%. According to our ob-
servations, the highest frequency of restenosis and reocclusion
occurs in the first 6 months. All patients had a successful re-
peated endovascular reconstruction of the lesion area. Cumula-
tive limb preservation after endovascular surgery was: 1 month
© GMN

- 100%, 2 months - 94.3%, 6 months - 90.6%, in 2 years - 84.1%.

Conclusions. 1. The technical improvement of the endovas-
cular operations and the corresponding tools allows to expand
the indications for their usage in treating the critical ischemia
and not to be limited by the extent of atherosclerotic lesions ac-
cording to the recommendations of TASC II, which guarantees
the preservation of the limb from amputation.
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SUMMARY

VARIANTS OF ENDOVASCULAR REVASCULARIZA-
TION OF LOWER LIMBS WITH CRITICAL ISCHEMIA
DOE EXTENSIVE ATEROSCLEROSIS AND ASSESS-
MENT OF THEIR EFFECTIVENESS

Goshchynsky V., Lugoviy O., Goshchynsky P., Lugoviy S.,
Lugoviy U.

Horbachevsky Ternopil State Medical University; Ternopil
Town Municipal Hospital Ne2, Department of cardiovascular
and X-ray-endovascular surgery, Ukraine

A retrospective analysis of the results of endovascular opera-
tions on the arteries of the lower extremities was performed in
209 patients, of which 45 (21.5%) were patients with chronic
ischemia of the 2nd stage, category 4, 138 (66.1%) of patients
with ischemia of the lower extremities of the third stag, category
5 and 26 (12.4%) of patients with IV stage, category 6 (by classi-
fication Rutherford et al., 1997) 17, 187 men, 22 women. The av-
erage age of patients was 63.7+9.3 years. Based on clinical and
angiographic data, several variants of endovascular revascular-
ization of the lower extremities were used: the vasoballoone
segmentation followed by its stenting with a self-expanding
stent of Terumo Misago (Japan) or a stent of Palmas Cordis
(USA), one stent or two end-to-end stents (the stenting of
the artery was supplemented by vasoballoone dilatation of
the segment over the stents, between stents or under stents),
sub intimal angioplasty was performed under the condition
of Re-Entry Outback (Cordis, USA), balloon angioplasty
was used using IN cylinders. PACT Admiral (Medtronic Inc.
USA) with Free Pac coating containing urea and paclitaxel,
the method of SAFARI (Subintimal Arterial Flossing with
Antegrade-Retrograde Intervention).

After analyzing the results of restorative opera-tions, we not-
ed that clinical success in the first 6 months was achieved in 171
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(81.8%) patients. Among them, a significant improvement in the
limb was reported in 94 (45.0%) patients, moderate improve-
ment was noted in 73 (34.9%) patients, unchanged in 26 (12.4%)
cases, and a moderate deterioration at 16 (7.7%) patients. Cumu-
lative vascular passage after endovascular operations was: 1-st
month - 94.5%, 2-nd month - 92.3%, 6 month - 87.4%, one year
later - 78.1%, in 2 years - 69.8%. According to our observations,
the highest frequency of restenosis and reocclusion occurs in the
first 6 months. All patients had a successful repeated endovascu-
lar reconstruction of the lesion area. Cumulative limb preserva-
tion after endovascular surgery was: 1 month - 100%, 2 months
- 94.3%, 6 months - 90.6%, in 2 years - 84.1%.

Keywords: the critical ischemia, endovascular revasculariza-
tion.

PE3IOME

BAPUAHTHI SHJOBACKYJISIPHON PEBACKYJISIPH-
3AIIMU HUKHUX KOHEUHOCTEW ITPU ITPOTSIK-
HbIX ATEPOCKJIEPOTHYECKHUX ITOPA’KEHUSAX B
YCJIOBUSX KPUTUYECKOMN UIEMHANU U OLIEHKA
HUX 9PPEKTUBHOCTHU

Tlomunckuii B.B., Jlyropoii O.b., l'omunckwuii I1.B.,
Jlyrosoii C.O., JIyrosoii 10.0.

Teprononbckuil 20Cy0apcmeenblil MeOUYUHCKULL YHUGEPCUNem
um. UA. Topbauesckozo,; TepHononbckas 20po0ckas Kiunude-
ckas bonvrHuya Ne2, omoenenue Kapouoxupypeuu u peHmeeH-31-
006aCKYIAPHOU Xupypeuu, Yxpauna

IIpoBesieH peTpoCeKTUBHBII aHAIN3 Pe3yIbTaTOB YHI0BA-
CKYJISIpHBIX ONEpalMi Ha apTepUsX HUNKHUX KOHEYHOCTEH y
209 6onbHBIX, cpeau HUX 45 (21,5%) manueHToB ¢ KpUTHYE-
ckoit umemueit 11 crenenu, xareropus 4, 138 (66,1%) 6oiib-
HBIX C MIIeMHuel HmKHuX KoHeuHoctel I cremenu, karero-
pus 5 u 26 (12,4%) nanuentoB ¢ IV creneHbro, KaTeropus
6 (xmaccuduxanus Rutherford et al., 1997). Myxuun — 187,
s)keHUUH - 22. Cpennuil Bo3pacT OonbHBIX — 63,7+9.3 ner.
PyKOBO)ICTByﬂCl) KIMHHUYCCKHMU U aHFI/lOFpa(bl/I'-leC](I/IMI/I JaH-
HBIMU IIPUMEHEHBI CICAYIONINE BapUAaHTblI SOHAOBACKYJIAPHBIX
orepanuii: Ba300aloOHHas AUIaTAllMs CerMEHTa OKKJIIO3UH C
MOCJIEeYIOIMM €ro CTeHTHPOBAaHUEM, Ba300aI0OHHasl JuiiaTa-
IUsI C MCIIOJIB30BAaHMEM OJIHOTO JINOO JIByX CTEHTOB «KOHEIl B
KOHELl», CyOMHTHMAaJbHas aHTUOIIACTUKA ycTpoiicTBoM Re-
Entry Outback (Cordis, CILIA), OanyoHHast aHTHOIIACTHKA
¢ ucnonpzoBanueM 6amwionoB IN. PACT Admiral (Medtronic
Inc., CIIA) ¢ noxpsituem Free Pac, koTopoe conepkuTt mMo-
yeBuHy ¥ nakiautakcen, Mmeroq SAFARI (Subintimal Arterial
Flossing with Antegrade-Retrograde Intervention).

AHanu3 pe3yabTaToB dHIOBACKY/ISPHBIX OINEpAlMi BBIIBHII,
YTO KJIMHUYECKUH ycrexX JOCTUIHYT B IepBble 6 MecsueB y 171
(81,8%) GonbHOTO, B TOM YHCIIE 3HAUYUTEIILHOE YITyUIICHUE Ha-
ctynuio y 94 (45,0%) nauuenrtos, ymepensoe - y 73 (34,9 %),
0e3 n3meHeHui - 26 (12,4%) ciyuaeB u yMepeHHOE yXyALICHUE
-y 16 (7,7 %) nauuentos. KymynaTuBHas NpoXoAUMOCTh CO-
CYZIOB I10CJI€ SHAOBACKYIAPHBIX ONEpaluii BbISBICHA: CIIycTs |
mecsl —y 94,5%, yepes 2 mecsina — 92,3%, 6 mecses — 87,4%,
ciyctaron—y 78,1%, 2 rona — 69,8%. KymynsatusHoe coxpane-
HHUE KOHEYHOCTH I10CJIe SHA0BACKYIAPHBIX ollepaluii: ciycts |
Mmecsn ormedanock B 100% ciydaes, 2 mecsina criycts — 94,3%,
6 mecsues — 90,6%, ciycrs 2 ropa — 84,1%.
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CPABHUTEJIBHAS XAPAKTEPUCTUKA UH®OPMATUBHOCTU YJIBTPA3BYKOBBIX METO/1OB
B UCCJIEJOBAHUU DHAOMETPHUSA B IOCTMEHOIIAY3E

Tarapuyk T.®., Epumenko O.A., 3anbko E.B., [llaBunckas M.A.

Tocyoapcmeennoe yuepesicoenue « Mncmumym neouampuu, akywepcmed u SUHeKono2un
um. akao. E.M. Jlyxvanosou HAMH Yxpaunwi», Kues, Ykpauna

Manuransanust runeprpoirdepaTuBHEIX 3a00I€BaHUE DH-
JIOMETPHsI CUMTACTCSI OCHOBHOM NMPUYMHONW paka SHIOMETPHS
B INIOCTMEHOIIAy3e, MOITOMY PaHHsS JNarHOCTHUKA THIEPIIPO-
nmudepaTUBHBIX 3a00JeBaHUN YHIOMETPHS M, COOTBETCTBEH-
HO, CBOEBPEMEHHOE NPHMEHEHHE JIeYeOHO-TNarHOCTHYECKUX
MEPONPHUATHH CUNTACTCS 3aJI0TOM TPOQHMIAKTHKU paka dHIO-
MeTpHsl y JaHHOH Kareropuu >xeHuwmH [1,2,4,6,8]. Haubonee
YacTo JUIsl paHHEH JUarHOCTHKU IATOJOTHH JHIOMETPHUS HC-
TIOJIB3YETCsl METO/ YJIBTPa3BYKOBOTO ckaHmpoBauusi. OjHaKo,
YUYHUTBIBas 4aCTOTY JIOKHOIIOJIOXKUTEIILHOTO Pe3yibTraTa yiabTpa-
3BYKOBOTO HCCJICZIOBAHUS y JTAaHHOI KaTerOpHHU >KCHIINH, KOJIHU-
YeCTBO HEOOOCHOBAHHBIX MHBA3MBHBIX BMEIIATENILCTB B MOCT-
MEHOIIay3e yBeIM4IHnBaeTcs. VICXOIsl M3 BBIMICH3IIOKEHHOIO, B
pexomenmanmsax AMepukaHckoro u Epomeiickoro obmiecTs
AKyIIepOB-THHEKOJIOTOB PYTHHHOE YIBTPA3BYKOBOE MCCIIEIO-
BaHHE, KaK eJUHCTBEHHBII KPUTEPUIl ANarHOCTUKH Yy JKCHIIUH
0e3 CHUMIITOMaTHKH MEHOIIay3aJbHOTO KPOBOTCUCHUS, HE PEKO-
menayetcs [7].C apyroil cTOpoHbI, HEYKJIOHHBIH POCT YacTOThI
ClTy4aeB paka SHJIOMETpPHUs B TOCTMEHOIAy3e AUKTyeT HeoOXo-
JUMOCTH pa3pabOTKM CKPUHHMHIOBBIX MPOIPaMM JHArHOCTHKH
narosioruu supoMerpusi. [losTomy, Upe3BbIUAHO aKTyaIbHBIM
Ha CErOAHSIIHNIT IeHb SIBISIETCS NCCIIE0BAaHNE HOBBIX YIIbTpa-
3BYKOBBIX KPHTEPHEB ISl OLEHKH COCTOSIHUSI DHIOMETPHS y
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JKEHIIMH B roctMeHonayse. [To celf neHp 6oiblioe BHUMaHUE
YACTSIeTCs] PUMEHEHUIO TPEXMEPHBIX YIBTPa3ByKOBBIX METO-
MK, TTOSIBIICHUE KOTOPBIX MO3BOJIMIIO PACIINPUTE BO3MOXKHOCTH
oxorpaduu. bnaromaps ucnonb3oBanuio 3D pekOHCTPYKIUH
MOSIBHJIACh BOBMOXKHOCTB OLIEHKH SHIOMETPHUS B TPEX IUIOCKO-
CTSAX B peaJlbHOM BpeMeHH. Kpome Toro, nmpumeHeHue aoroi-
HHUTEIBHBIX BO3MOXKHOCTeH 3D jponmiepomeTpyy - HHIEKCA Ba-
CKYJISIpH3AIMH1, MHAEKCAa KPOBOTOKA, UX COOTHONICHUS  00beMa
SHJIOMETpUS, TO3BOJISIET JIy4Ile OCYHMIeCTBHUTH AHU(pQepeHnn-
QIBHYIO JUaTHOCTHKY J00POKAYECTBEHHOH U 3JI0Ka4eCTBEHHON
MaTOJIOTHH YHJOMETPHS, a Takxke oTAn(depeHIupoBarh runep-
posiudepaTUBHYO MATOJIOTUIO SHIOMETPHS OT arpoduu [5,6].
BoibIIMHCTBO HCCIeJOBaHUN IO YIBTPa3ByKOBOW JHarHOCTHKE
COCTOSIHHSL IIOJIOCTU MaTKH Oa3upyroTcsi Ha HEOOJBIINX BbI-
Oopkax, a WX pe3y/IbTaThl MHOTJA NMPOTHBOPEYAT APYT APYTY
[3,5,8-13]. BriosHe BeposSITHO, 4TO HECOOTBETCTBUE PE3YIILTATOB
oOcienoBaHull 0OYCIIOBICHO HCIIONB30BAaHMEM aBTOPAaMHU pas-
JINYHBIX TCPMUHOB MPU OMUCAHUU OJHHUX U TEX YK€ CTPYKTYp
n naronoruit. s pemenns sroit npodnemsr B 2008 1. B Yn-
Karo Ha BcemupHOM KOHTpecce yibTpa3Byka B aKyIIepCTBE M
ruHeKoorun copMupoBana MexxyHapoHas IpyIia aHaIn3a
omyxouieit aumometpusi IETA (International endometrial tumor
analysis group), OCHOBHOI1 LIEJIbI0 KOTOPOU OBIJIO COTIIACOBAHUE
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TEPMUHOB U ONPEETICHUN ISl OMMCAHUS SHIAOMETPHUS U T10JI0-
CTH MaTK{ IIpH 3X0rpaduu, JONIIIEPOMETPUU U COHOTHCTEPO-
rpadunu [4,6].

Lenbto mccnenoBanus sSBWIOCH YCOBEPIIEHCTBOBAHHUE Ha-
THOCTUYECKOTO IIOJXOAa K OLIGHKE COCTOSIHUS 3HIOMETPHS
IyTEeM YIbTPa3BYKOBOM AMAarHOCTHUKH SHIOMETPHS C Y4ETOM
kputepueB IETA B coueTaHuu ¢ TpeXMEpHBIMU JOIILIEPOME-
TPUYECKUMHU UHJCKCAMH, pacieToM 00beMa SHIOMETPHsI, a TaK-
xe peskuMa 3D-peKOHCTPYKLUH Y ALIMEHTOK B IOCTMEHOIAy3e.

Marepuan u metonbl. Ha nepsom stane o6cnenoano 800
JKEHIIMH B IIOCTMeHomnay3e B Bo3pacte 50-70 yiet, KoTopble He
HNPUMEHSUIH MEHOIIay3aJbHONH FOPMOHAIBHOM Tepanuu U aHTH-
JCTPOreHHBIX IMpenapaToB Ha (oHe ameHopen Ooiee 1 roxa.
U3 uux 20 (2,5%) oOpatmiuchk ¢ xanodaMu Ha KPOBSHHCTHIC
BBIJICJICHNUS B IOCTMEHOIIAy3€e, OCTaJIbHbIE 00CICI0BaHbI B XO/I€
pOGHUIAKTHYECKAX OCMOTPOB.

[anmeHTKaM MPOBEAEHO T'MHEKOJIOTMYECKOE U BBINOJIHEHO
2D ynerpa3BykoBOe 0OCJIEHOBAaHMS OPraHOB MAJIOrO Ta3za Ha
ynbrpa3BykoBoM ammapare Nemio XG («Toshibay, nponssos-
CTBO SIMOHMS) ¢ UCIIONB30BAaHUEM MYJIBTHYACTOTHOIO TPaHCBa-
IMHAJIBLHOTO TpaHcabtocepa ¢ yactoTor 5,0-7,5 MI'u. Ouenka
SHIOMETpHs ocyliecTBiIsIack o kpurepusaMm [ETA. YuurteiBas
HOJIy4EHHBIE dXOorpaduyeckue W JONIIEPOMETPHUICCKUE HaH-
Hble, 0TOOpaHb! 114 manueHToK ¢ HapyLIeHueM CTPYKTYphl 9H-
JIOMETPHSI W/ YBEIMYCHHUEM TONIHHBI M-Dx0 >4 MM u 23
HALMEHTKU ¢ cepo3oMeTpoil. I'pynmy koHTpons cocraBuiu 30
HALHEHTOK C TOJIIMHON dHAOMETpHsT <4 MM 0€3 ero CTpyKTyp-
HBIX U3MCHCHUH.

Ha Bropom sTare 0ToOpaHHBIM KEHIIMHAM IPOBOJUIOCH KOM-
OMHMPOBAHHOE TPEXMEPHOE KOMIUIEKCHOE YIBTPa3ByKOBOE 00-
CIIeIOBaHKE C JOMIIIepoMeTpreit Ha ammapare Voluson E8 BT15,
000py/IOBaHHBIM O0BEMHBIM 3HIOBArMHAIBHBIM JaT4uKoM (6-12
MTI1r). DTOT METOJI TIO3BOJISIET OIPE/ICIIUTh KOJIMUECTBO U paciipe-
JieJIeHHE COCYAUCTOrO KOMIIOHEHTA B 33JaHHOM 00bEME.

TpexmepHble IOMIUICPOMETPUYECKUE HHAEKCHl BKIIOYAIOT:
MHJIeKC BacKyisipusanuy (vascularization index - VI), kotopbrii
0TOOpa)kaeT HACHILIEHHOCTh TKAHU COCYIAaMHM, OIPEENsieTcs B
%; uHnekc kpoBotoka (flow index - FI) otoOpakaer cpemmHior
MHTEHCUBHOCTb KPOBOTOKA B 3aJIaHHOM CKOPOCTH M OIIpelesieT-
cs1 nenbM yucioM ot 0 1o 100, 1 cooTHOIIEHNE BacKyIsIpU3aLus-
KpoBoTOK (vascularization-flow index - VFI), kotopoe xapakrepu-
3yeT KaK BacKyJSIPU3aLUio, TaK U KPOBOTOK U BBIPAKAETCS LIENIbIM
guciiom, 0-100.

Ilocne npoBeneHHOro YIBTPa3ByKOBOIO HCCIICAOBAHMS MAlH-
EHTKaM CO CTPYKTYPHBIMH W3MEHEHHSIMH SHIOMETPUSI [IPOBE/ICHA
TUCTEPOCKONUSI C TOCIISAYIOIM MOP(OIOrHYeCKUM HCCIIeI0Ba-
HHeM 3a0paHHOTO MaTepHaa; y MalueHTOK IPYIITbl KOHTPOJIS 00-
Ppasibl SHIOMETPHS B3SITHI Iy TEM IaiIens - OHOICHH.

Pacnpenenenue o0ciae0BaHHBIX XKEHIIUH Ha I'PYIIBI OCY-
IECTBJICHO Ha OCHOBAHUHU PE3YJILTaTOB MOP(OIOrHIEeCcKOro
ucciaeaoBaHus dHao0MeTpus: [ rpynna — 83 jKEeHIUHBI C TTOJIN-
oM 3Hj0oMeTpus, I rpynna — 8 keHIuH ¢ runepruiazueii sH-
nomerpust 6e3 arunuy; 111 rpymnmna — 7 xKeHIUH ¢ runepiasuei
sHIOMeTpHs ¢ atunueil; IV rpynna — 12 sxeHIMH ¢ KUCTO3HOH
aTpodueil 1 CHHEXUSIMH MOJOCTH MaTKH; V IPYIITy COCTABHIM
22 KEHIIUHBI ¢ aTPOGUICCKUM SHIOMETPHEM Ha (GoHE cepo30-
metpsl; VI (koHTposbHYI0) Tpyminy — 30 eHIMH ¢ arpoduye-
CKHM DH/IOMETPHEM.

CrietyeT OTMETHTb, YTO KpoMe 100pOKaueCTBEHHBIX H3MEHe-
HHUH SHJIOMETPHS B 5 citydasx MOP(HOIOrHIeCKH HOATBEPIKICH
pax 3HIOMETpPHUS, U3 HUX B 4 cIydasx - pak sHxomerpus [ tuna
1 ofiuH ciryvait — pak II tumna.

HMcxons u3 nenu uccnenoBaHus, BO BCEX I'PYIIAxX BbIIOIHE-
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Ha PETPOCIIEKTHBHAS OLIEHKA dXOrpaMIecKuX 1 JOMNIIIepOMe-
TPUYECKHX I0Ka3aTejell M MPOBEICH CPaBHUTENIbHBIM aHAIU3
MH(OPMATUBHOCTH JABYXMEPHOI sxorpaduu 1 ee KOMOMHALUH
C TPEXMEPHBIMH JIOIIICPOMETPHUUCCKUMH MHICKCAMH U 00b-
€MOM JHJIOMETPHSL.

[Mony4yeHHble CTaTUCTHYECKHE JaHHbIE 00pabOTaHBI C HC-
HOJIb30BaHWEeM mporpammsbl  «Statistica for Windows» v13.0,
StatSoft Inc. (CILIA). CrartucTiuyecky 3HaUMMasi pa3HULIA MEKITY
MIOKa3aTeIsIMU B IPYTIIIax UCCIIEA0BAHMUS H3YUeHa JUI OTHOCHTENb-
HBIX YMCeJl IPY HOPMAJIBHOM PacIpeeIeHUH C MOMOLIBIO Iapa-
METPUYECKOH cTaTucThku Kputepus CThIONEHTa, a IIPU HEPaBHO-
MEPHOM PacCMpeie/ICHHH B IPYIIIaxX UCCICIOBAHUS HCIOIb30BAIH
METO]I HellapameTpryeckoii cratuctuku U-kputepust ManHa- Yut-
HU. J[0CTOBEPHOCTH A0COMIOTHBIX BEJIMYMH UCCIIEI0BAIM COINIACHO
merony Pumepa. PazHuily Mexmy BeIMUMHAMHU CUMTAIN CTaTH-
cTuuecku 3HauumMon npu p<0,05.

PesynbTarhl 1 nX 00cy:kaeHne. PeTpocrieKTBHbIN aHaIu3 pe-
3yJIBTaTOB YJABTPA3BYKOBOTO HUCCIICIOBAHUS SHAOMETPUS C YIETOM
kpurepues IETA u Mopdorornaeckiux 0coOeHHOCTEH SHIOMETPHS
MPOAEMOHCTPUPOBAI Psijl OCOOCHHOCTEH B TPYIIIax UCCIICI0BAHUS
(tabmuma 1). TommiHa sHIOMETpHSE Oosiee 4 MM onpeneneHa y 80
(96,4%) narwmenTok I rpynmst, 7 (78,5%) - Il rpynms! u y Bcex 7
(100%) >xentumn 111 rpymmsl, 4TO JOCTOBEpPHO OOJBIIE B CPaBHE-
Huu ¢ V u VI rpynmnamu, B KOTOPBIX YBEIMUEHHE TOIIINHBI SHII0-
Metpust Gonee 4 MM He OGHAPYHKEHO (P, 5 5, <0,05). Crenyer
OTMeTUTh, 4To B IV rpynme nokasarenb 4acTOThl AUATHOCTHUKU
TOJILIMHBI SHIOMETPHS BbIlle 4 MM cocTaBml 25% 1 ObLT MEHBILIE
B cpaBaenud ¢ | u I11 rpynmamu, oHaxo Gosblue B cpaBHEHHH ¢ V
u VI rpynmamu, uto xacaercs Il rpymmel, cTaTHCTUYECKOTO pasiu-
4yl He BBIABIICHO. YKa3zaHHbIE ciiydad B [V rpymnne auarsoctupo-
BaHbI Y MAIIMEHTOK C KUCTO3HOMN arpodueil SHIOMETpHSI.

Pa3nuuuii B TOMIKMHE 3HIOMETPUS CTATUCTUYECKU HE BbI-
asieno B I, II u IIl rpynmax, B KOTOpPBIX CpeqHHe 3HAYCHUS
coctaBwiu 9,2+1,13 mm, 11,8+3,25 mm u 13,6+3,22 MM, co-
OTBETCTBEHHO, OJIHAKO OBUIM BBIIIE B CPAaBHEHUH C IMOKa3a-
teasimu V (2,3£1,64 mm) u VI (2,1£1,15 mm) rpynn uccie-
HOBAHUS (P 4| 55 4552.43.5<0,05). CpesHee 3HAYCHHE TONIIMHBI
sHzpoMeTpus B IV rpynmne nanueHTok coctaBwio 5,4+1,69 MM,
4TO He OoTInyanoch ot nokaszareneit I, I, V, VI rpynn, oxnako
Ob10 Menble, yem B 111 rpymme.

IIpu cpaBHEHUN SXOT€HHOCTHU YHIAOMETPHSI YCTAHOBJICHO, YTO
BO BCEX IpyIIax HCCIISJOBAHUS 9XOTCHHOCTh Oblila MOBBINICHA,
OJIHAKO 0€3 I0CTOBEPHOIO PA3IUUUs B IPyIIaX UCCICIOBAHUS:
B | rpynme 4yacTora runep3XoreHHOro SHAOMETPUSI COCTaBMUIIA
72 (86,7%), runosxorenHoro - 2 (2,4%) u u309X0reHHoro — 9
(10,9%). Bo 1l rpynme BbIsiBI€HHbIE OCOOCHHOCTH 3XOI'€HHOCTH
SHIOMETPUS ObUIN CHeqyomUMU: y 5 (62,5%) jKeHIMH 3HI0-
METpHH ObLT TUIIEPIXOTeHHBIM, Y 2 (25%) THIIO9XOTeHHBIM U Y
OIHOM MAIlMEHTKH HM30€XOre€HHBIM, 4TO cocTaBmio 12,5%. III
IpyIIa MCCIeA0BaHUS XapaKTepU30Bajlach HaJIUIUEM IIPEUMy-
IIECTBEHHO T'MIEPIXOTCHHOIO SHAOMETPHS, 4acTOTa KOTOPOro
coctasuia 4 (57,1%), runosxorennoro — 2 (28,6%) u 1 (14,3%)
n3osxoreHHoro. B IV rpynne rumnepsxoreHHbI 3HIOMETpUit
quarHoctupoBal y 7 (58,3%) nmaumeHToK, TUIIOAXOTeHHBIN y 1
(8,3%) maumeHTKH U M303XoreHHsIl - y 4 (33,3%). B V rpyn-
e SHJOMETPHUil TOBBIIICHHOW 3XOr€HHOCTH OOHapykeH y 19
(86,5%) xenmuH, y 1 (4,5%) NaumeHTKH - TUIOAXOTCHHBIH U
y 2 (9%) - uzosxorennsiil. B VI (koHTponbHOI) rpymie rume-
PAXOreHHbIi dHAOMeTpHil oOHapyxeH y 21 (70%) sKeHIIMHBI,
TUIIO3XOTeHHOH - y 2 (6,7%) n'y 7 (23,3%) nmauueHTox - u30-
9XOTreHHbIH. AHaIM3 0COOCHHOCTEH CTPYKTYphl S9HIOMETPHS B
UCCIeyeMbIX IpyNIax BbIIBHJI, YTO CTPYKTypa SHIOMETpHS
Obu1a rereporeHHoi nocrosepHo yame B I, II, III u IV rpynmax
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B cpaBHeHuu ¢ V u VI: B | rpynne ee vacrora cocrasuia 62
(74,7%), Bo Il rpynme 6 (75%), B Il rpynne - 6 (85,7%) u B IV
rpynne- 27 (91,7%), B V rpynne - 10 (4,5%), a B VI rpynre na-
LIMCHTOK C IETEPOrCHHBIM YHIOMETPUEM HE BBISBICHO (P, ¢,
-5.2-6,3-5,3-6,4-5.4-6 <0,05).

O06s13aTenbHBIM KpuTepHeM B oleHke 3unomerpus (IETA) saB-
JIieTCS OIpEIeeHNe KUCTO3HOTO KOMIIOHEHTA B €I0 CTPYKTYpeE.
Crnenyer oTMeTuTbh, yTo B VI Ipynne KUCTO3HBIH KOMIIOHEHT
BOOOIIIC HE OOHAPYKEH, B V TPYIIEC KHCTO3HBIC BKIFOUCHUS HE
JIMarHOCTUPOBaHbI y 21 manueHTKy, 410 cocTaBmio 95,4% Beex
JKEHIL[MH JaHHOW TPYIIBI MCCIeIOBaHus, Toraa Kak B I rpyn-
1le KUCTO3HbIM KOMIIOHEHT oTcyTcTBOBas y 16 (19,3%) nauu-
eHrok, a Bo II u III rpynnax no oxHoit manuentke - 12,5% u
14,3%, cCOOTBETCTBEHHO (p1-3,1-4,1-5,1-6,2-3.2-4,2-5,2-6 <0,05). ITpu s3tom
B | rpymmne KOHTYp KUCTO3HBIX BKJIFOUEHUH ObLIT POBHBIM Y 65
(78,3%) xenwuy, B 2 (2,4%) cinyuasx - 3a3yOpeHHbBIM, YTO HE
omnyanock oT gaHHelX I u III rpymnn, B KOTOPBIX KMCTO3HBIN
KOMITIOHEHT C POBHBIM KOHTYPOM JAuUarHoctuposad B 6 (75%) u
4 (57,1%) cnyyasix, a ¢ 3a3yopenusim - y 1 (12,5%) u 2 (28,6%)
JKEHILMH, COOTBETCTBEHHO. ClielyeT OTMETHTD, 4To B [V rpymme
UCCIIEJOBAaHUS BO BCEX CIIyyasX KUCTO3HBIH KOMIIOHEHT MMeEIN
POBHBII KOHTYP.

CpaBHeHHE O0COOCHHOCTEH BHEIIHEr0 KOHTypa SHJIOMETPHS
B IpyINIax HUCHUCIEIOBAaHMA CTaTUCTUYECKU 3HAYMMBIX pas3Jiu-
YUii HE BBISBUIIO, B OCHOBHOM y BCEX MAllUEHTOK UCCIICLYEMBIX
IPYIII BHEIIHUN KOHTYP YHIOMETPHsI ObUT POBHBIM M OHOPO/I-
HBIM.

Pe3ynbraTsl OLIEHKY JIMHUM CMBIKaHUS SHIOMETUPUS B HCCIIe-
JyeMBIX Ipylnax oriuyanucs: B I rpynmne y 74 (89,1%) xeHmuH
oHa ObLTa MpepBaHa, 4To JOCTOBEPHO OOJIbIIE B cpaBHEHHH €O 11
IPYHIIONi, B KOTOPOii JaHHBIN oka3arens coctasui 1 (12,5%), u
¢ IV rpymmoii, riae ee yacrora cocrasuia S (41,6%), B 111, Vu VI
IpylIax npepBaHHas JIUHUS CMBIKAHUS HE TUAarHOCTHPOBAJIACh
(p1-2,1-3,1-4,1-5.1-6<0’05)'

AHanu3 JONIICpOMETPUUECKUX MOKa3aTelei B rpynmax uc-
CJICZIOBAHUS BBIABWI: MUHUMAJbHBIA KpoBOTOK y 80 (96,4%)
nanueHTok I rpynmnsl, yro Gonbiie B cpaBHeHud ¢ 1 u 111 rpyn-
namu, B KOTOPBIX 3TOT MOKazatesib coctaBmwi 12,5% u 14,3%
Clly4aes, COOTBETCTBEHHO (p,,,;<0,05) (tabmuupr 3,4). Coor-
BETCTBEHHO YMEPEHHBIN U BbIpakeHHbIH kpoBoTok Bo II u III
IpyIIax UCCIeJOBaHUs BBIABIEH 4alle B cpaBHeHHHM c | rpym-
noii — 1 (1,2%) ciryuaii. Bo Il rpymnme ymepeHHbIH KpOBOTOK JiHar-
HoctupoBaH y 6 (75%) nauuenrok, B Il rpynme -y 5 (71,4%)
(P15 <0,05). BoipaskeHHblii KpOBOTOK orpe/eseH yuiib Bo 11
u I rpynnax, 12,5% wu 14,3%, coorBerctBenHo. Cieayer oT-
MeTHTb, uTo B IV, V, VI rpynmnax uccienoBaHus JOKyChl SHEpre-
THYECKOI'0 JONIIepa OTCYTCTBOBAJIM, YTO O3HAYaeT OTCYTCTBUE
BacKyJsipu3anuu arpodudeckoro sugomerpus. KpoBotok Tax-
ke He ormevancs y 2 (2,4%) sxeniuH I rpynnsl. CpeznHee 3Ha-
YeHHe KpoBOoTOKa B | rpymme cocraBmio 2,1+0,24 6anna, Bo 11
rpynre - 2,88+0,12 6amna, B III rpynme - 3,1+£0,42 Gasia.

[Ipu neranbHOM OLIGHKE COCYAMCTOrO PUCYHKA B IPYIINAx UC-
CJICZIOBAHUS BBIABJICHO, YTO Y MALIMEHTOK | rpynmsl oOHapysxeH
OJIMH JIOMUHAHTHBIN cocyy 0e3 pazBerBieHui — 62 (74,7%), uro
Gonbiie B cpaBHeHuu co 11 rpynmoit uccnenosanns — 1 (12,5%)
ciydaii, B Il rpymme HaHHBIA THIT COCYAMCTOTO M300paKECHUsI
He BbLaBIIeH (p<0,05). EquHuuHbIN JOMUHAHTHBIN cocy[ ¢ pas-
BETBJICHUSAMH OOHAPYKEH MOYTH C OMHAKOBO#H yacToToii B I, 11
u B Il rpynmax - B 20,5%, 12,5% u B 14,3% cny4aeB, cOOTBET-
crBerHo (p>0,05). Heckonbko HJOMHHAHTHBIX COCYIOB (hOKYC-
HOTO U MyJIbTH(OKYCHOTO MPOUCXOXKICHUS JJOCTOBEPHO 4Yallle
o6uapyxens! Bo 11 u III rpynnax B cpaBuenuu ¢ I rpynnoii, co-
oTBeTCTBEHHO 2,4%, 75% n 85,7% (p1.2,1.3<0705)~ CpaBHUTEIIb-
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Has OLEHKA TPEXMEPHBIX IONIUIEPOMETPUUYECKUX HHICKCOB B
IpyNInax UcciIeJOBaHUs BBIABINIA OTCYTCTBUE CTATHCTHUYECKO-
I0 pa3iuyus B CPEJHUX 3HAUCHHMAX MHAEKCA BACKYIAPH3aLUH,
UHJIeKca KpoBOTOKa U uX cooTHoruenus B I, [T u 11l rpynmax:

- uHpekc Backymspuzamuu (VI) B 1 rpynme cocraBun
2,3+1,1%, Bo II rpynme — 3,48+1,2%, B III rpymme — 5,3+2,1%
(Tabnuua 2);

-unaexc kposoroka (FI) B I rpynne cocrasun 7,3+2,4, o 11
rpynre - 12,21£3,8, 8 11l rpynme — 1942,3;

- COOTHOLIEHHE MHJEKCa BACKYJIIpPU3aLUH K KPOBOTOKY B |
rpynrne coctaBmwio 0,32+0,12, Bo II rpymnme — 0,42+0,01, B 111
rpynmne — 0,62+0,012.

CrnenyeT OTMETHTh, YTO KaK IPU OLEHKE JBYXMEPHOIO 3HEp-
IeTUYEeCKOro JONIiepa, Tak U MpU TPEXMEPHOM UCCIICIOBAHUU
B IV, V u VI rpynnax kpoBOTOK He BBISBIICH.

Amnann3 o0beMa SHIOMETpPUSI B MCCIICAYEMbIX TPYIIax MoKa-
3aJ1, uto Bo II rpymiie ero nokasaresb cocraBui 6,8+2,4 cm> U He
ormyaincs ot I rpynmst (7,4+3,4 cm?), oHAaKo ObLT 10CTOBEp-
HO BbILIE B cpaBHenuu ¢ IV (1,6£1,3 em®), V (1,4+0,87 cm®) u
VI rpynnamu (1,3+0,98 ev’) (p, ,, 5 <0, 05). Cpennee 3naye-
Hue obbvema sugoMerpus Il rpynmel Ob110 BbIIIE HE TOJIBKO
B cpaBHeHuu ¢ IV, V u B VI rpynnamu, HO u ¢ I rpynmnoii
(2,3£0,52 cm®). Cpennue 3HadeHus: 00beMa SHAOMETpPHS B | 1
IV, V u VI rpynnax He OTJINYaIUCh.

JlaHHBIE TPEXMEPHBIX JONIUIEPOMETPUUCCKUX HHICKCOB H
o0béMa PHIOMETPHS NMPU aTPOPHUIECKOM SHIOMETPUH H TH-
neprpoiarepaTuBHBIX MpoOLEccax MPeCTaBICHbl Ha PUCYHKAX
la,0 u 2 a,0.

KonTyploGonouxa) - mcrorpavma

ruorpagen  Liseronoe LK

6

Puc. 1. a) ampogpuueckuii snoomempuil npu sxoepaguu,

6) Oonniepomempuueckue UHOEKCbl U 0ObeM IHOOMEMPUs
npu ampoguueckom 3H0oOMempuu
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Kosyp(oSonaura) - mcTorpasa

o

Puc. 2. a) nonun sndomempus npu sxoepaguu; 6) donniepomempudeckue UHOeKcol U 06bem IHOOMempust NP NOJUNE IHOOMEMPUST

Tabruya 2. Ocobennocmu mpexmepHbix O0NNIePOMempULecKux UHOeKcos u obvema snoomempust, M+m

Moxasaremn I (rlf)=y§13r;a 1I (rlf)z:)na III(;;;);r)ma I\erl[;)lfg;la V(;;;};l;;la VI( ;ngg)na
VI (%) 2,341,174 3,48+]1,2me4 5,342,1 »ed 0 0 0
FI (0-100) 7,3£2,48ed 12,214+3,8 54 19,042,3 »ed 0 0 0
VFI (0-100) 0,32+0,12 ¢4 0,42+0,01 #e4 0,62+0,012 %4 0 0 0
O6bem (cm?) 2,3+0,52 aned 6,8+2,4ed 7,4+3 4 »ed 1,6£1,3 1,4+0,87 1,3+0,98

npumedanue. d - pasHuyd aocmoeepua OMHOCUMENIbHO nokasameis lllzpynnbl; 6 - pasHuya aocmogepna
OMHOCUMENIbHO NOKA3ameiAd IVepynnbl; C - pasHuya docmoeepna ONMHOCUMENIbHO NOKA3Amei Vzpynbl;

d - pasnuya oocmosepna omuocumenvro noxazamens VI epynnut

Tabauya 3. Cmpykmypa noioicumenbHulx U OmpuyamenbHbix pe3yibmamos npu OUudaeHoCmuKe namoaioeuy IHOOMempus,
nonyyennvix npu 0gyxmeprom Y3U u eco kombunayuu ¢ mpexmepHoimu MemoouKamu

2D Y31 Komounauuss 2D 3 3D Y3U
IHaTosnorus s3na0MeTpHA + - + -
(Mopdororirieci) I T JI0 40} I T JI0 7o)
a b c d a b c d
Bcero (n=162) 83 11 15 53 95 3 3 61

CormacHO nu3aifHy HCCIEN0BaHMUS, BBIOIHEH CPABHUTEINb-
HBIIl aHATHU3 ABYXMEpHOH sxorpaduu u ee KOMOMHAIMU C TPEX-
MEPHBIMH JIONIMIEPOMETPUIECKUMU HHAeKcamMu U 3D pekoH-
CTpyKLHUEN.

JloOpokauecTBEHHbIE THUNEPIUIACTUYECKUE HM3MEHEHHS SH-
JoMeTpHs oOHapykeHbI B 98 oOpasnax OMOICHIHOTO MaTepH-
ajna SHIOMETPHs, B OCTaNbHBIX 64 00pasnax MaroJOrMYecKUx
OTKJIOHEHHUI He oOHapyxeHo. [Ipu ymeTpa3sByKoBOM HCCIEIO-
BaHMHU OPraHOB MAJIOTO Ta3a C HCIMOIb30BAHHEM ABYXMEPHOM
METOJMKH THIIepIIponudepaTiBHas NaTONOTUsL SHAOMETPHS 3a-
nojo3pera B 94 ciyyasx, u3 HUX MOP(OIOTHUSCKH MOATBEPIK-
nensl 83 (88,2%). Ilpu ucnonb3oBanun 3D peKOHCTPYKIHNH,
TPEeXMEPHBIX JOMIUIEPOMETPUUECKUX MHIEKCOB U 00beMa, ma-
TOJIOTHUS SHIOMETPHS 3ao103peHa B 98 cimyyasx, a Mopdoaoru-
YeCKH MOATBEprKAeHa B 95 oOpa3uax OMONCHITHOTO MaTepuana,
410 cocTaBuiIo 96,9% u ObIIO JOCTOBEPHO OONBINE B CpaBHE-
HHUMU C JJAHHBIMH, TOJTy4€HHBIMH MOCPEICTBOM JBYXMEPHOH Me-
Toauku (p<0,05).

Jloxxnononoxurensueiit (JIIT) pesynsrar 2D Y3U ompene-
neH B 11 cnywasx: 3 ciaydas cuHexwid U 8 cilydyaeB KHCTO3HOMN
arpouu pacleHEeHO Kak runepnpoiaupepaTuBHas MaTOIOTHs
sHpoMeTpus (tabmuua 3). JloxHoorpuuarensheidi (JIO) pe-
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3y/lbTaT YCTaHOBIEH B 15 ciydasx, B 4acTHOCTH, 10 momumos
SHJOMETPUSI JMarHOCTHPOBAHbl KaK CHHEXUHH, 5 THIepIUIa3uil
SHIOMETPUS - KaK arpodus dHAOMETPHS KHCTO3HOro Tuna. B
pesynsrare komOuHauuu 2D Y3U ¢ TpexmMepHbIMU (QYHKIUAMEI
JIIT u JIO pesynbrarel 0OHAPYKEHBI B 3 CiTyyasx.

CpaBHeHne HMH(GOPMATHBHOCTH JIByXMEPHOTO YJIBTPa3ByKO-
BOT'0 HCCJICIOBAHUS M €r0 KOMOMHAINK C TPEXMEPHBIMU METO-
JMKaMH MO3BOJMIIO YCTAaHOBHUT, YTO 4yBCTBUTEIBHOCTh Y3 ¢
UCTIONB30BaHUEM TOJIBKO ABYXMEPHBIX METOAUK cocTaBuia 84%,
TOrJa Kak KoMOuHauus ee ¢ 3D peKOHCTPYKIMeH U TPEeXMEPHBI-
MH JIONIUIEPOMETPUYECKUMH HH/IEKCAMH 1 00bEMOM COCTABHIIA
96%, T.e. YyBCTBUTEJIFHOCTH MeToz1a Oombiie Ha 12% (Tabnumna
4).Crienii(pU4HOCTh TPAHCBAarMHAJILHOTO CKAHUPOBAHUS B JHa-
THOCTHKE IATOJIOTMHU HIOMETpPHS B IMOcTMeHomnayse B 2D pe-
s)kume coctaBuiia 82%, Toraa kak 3D BO3MOKHOCTH TOBBICHIIH
crnerduaHOCTh Ha 13% 1 oHa cocTaBuna 95%. CyuiecTBeHHbIE
pasnuuus HaOMIONAIMCh M IPHU CPABHEHHUM NPOTHOCTHYECKOIL
LEHHOCTH IOJOXUTEIBHOTO U OTPHUIATENILHOTO PEe3YJIbTaTOB
JIByXMEPHOI M TPEXMEPHOIl METOIMKHU: IIPOrHOCTHYECKAsK LICH-
HOCTb TTOJIOXKUTEIILHOTO PE3yIIbTaTa sl JByXMEPHOI METOANKH
cocTaBuna 88% B CpaBHEHUH ¢ ee KOMOMHAIMEH ¢ TpeXMepHOH
MeToaukoi — 96%. [IporaocTiuueckas eHHOCTh OTPULATENILHO-
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Tabnuya 4. Cpasnumenvhuiii ananus ungopmamugnocmu 2D yiompaszgyko8020 ucciedo8anus
u e2o kombunayuu ¢ 3D 6 gvbiasIeHUU NAMONOUU IHOOMEMPUsL

Iloxka3artenn ®opMmyJia paccuera %D 2D+3D
) %
qyBCTBUTEILHOCTh METOJa a/(atc) 84 96
cnenu(pUIHOCTb d/(b+d) 82 95
MPOTHOCTHYECKAsl IIEHHOCTH MOJIOKUTEIBHOTO pe3yIbTaTa a/(a+hb) 88 96
MIPOTHOCTHYECKAsl IIEHHOCTh OTPULIATEIBHOTO Pe3yabTaTa d/(ct+d) 77 95
MIPEATECTOBAsI BEPOSITHOCTH (PacIpOCTPAHEHHOCT/TIPEBAJICHC) (atc)/ (atb+c+d) 60 60
OTHOIICHUE MPABJIONOA00HOCTH MOJOKHUTEIBLHOTO Pe3yibTaTa | YyBCTBUTEIBHOCTH/(1- CIeUpUIHOCTD) 1,03 1,02
OTHOUICHHUE MPABIONOA0OHOCTH OTPHLIATEIBLHOTO Pe3yIbTaTa (1- 4yBCTBUTEIBHOCTD)/CICHUPUIHOCTD 1,01 1
IPEATECTOBBIE IIAHCHI 1Ii ;(;lzi ;Ziﬁ;ir;ﬁ:;?i 1,01 1,01
TOYHOCTH JUATHOCTHYECKOTO METO/Ia a+d/ (atb+ctd) 83 96
cootHomenue mrancos (Cr) ad/bc 26,6 965
nmuarHoctudeckasi 3 (eKTHBHOCTS, (B pa3bl) Cu2D +3D/Cu2D B 36,2

TO pe3ynbTaTa A JByXMEpPHOI METOAUKH cocTaBuiua 77%, Tor-
Jla KaK U1l KOMOMHMPOBAHHOTO HccnenoBanus 95%. Cremyer
OTMETHTb, 4TO IpuMeHeHne 3D peKOHCTPYKINH, a TaKKe TPeX-
MEPHBIX HHAEKCOB 1 00BbEMa MOBBIIIAIOT JUATHOCTHYECKYIO (-
(hEeKTHBHOCTh TPAHCBAarMHAJIBHOTO CKAaHMPOBAHHS B OOBIYHOM
JIByXMEpHOM pexxume B 36,2 pasa (Tabmuua 4).

BeiBoapbl. [lonydyeHHble pe3yabTaThl UCCIENOBaHMS CBUE-
TENBCTBYIOT O AOCTAaTOYHO OOJNBIION PAacTIpOCTPaHEHHOCTH TH-
nepnponudepaTHBHON MaToONOrUK YHAOMETPHS B MOCTMEHOIA-
y3€, a TakkKe €€ MPEUMYIIECTBEHHO 0€3CHMITOMHOE TEUEHHE,
YTO JHUKTYEeT HEOOXOAMMOCTb MPHUMEHEHHS YIbTPa3BYKOBOTO
METO/Ia UCCIECAOBAHNS Y JTAHHOH KaTerOpUH MAI[EHTOK.

Tpexmepnast axorpadus ¢ onpeeseHueM I0nIIepoMeTpHye-
CKHMX MHJICKCOB M 00beMa SHIOMETPHS SBISCTCS BBICOKOMH(OP-
MaTHBHOH B AMArHOCTHKE MAaTONOTHH SHAOMETPHUS, IIHPOKOE
MIPAaKTUYECKOE TPHMEHEHNE KOTOPOH Ha MpenomeparoHHOM
JTane Mo3BOJSET MOBBINIATH KAYECTBO JTHATHOCTHKU U OIpesie-
JISITh YETKUE KPUTEPUH I IPOBEACHHS THCTEPOCKONNH Y JKEH-
IIMH B TOCTMEHOMAYy3e.

OCHOBHBIM KpUTEPHEM B OIpEACICHUU Tumnepnponudepa-
TUBHBIX M3MEHEHUH SHIOMETPHs B MOCTMEHOMNAYy3€ SBISETCS
HaJIn4y#ue B HeM BacKyisapusanuu. COnmacHO pe3yabTaTaM Ipo-
BEJICHHOTO HCCIEAOBAHMS OYEBHJHO, YTO aTPOGHUUYECKUil 3H-
JIOMETpHii, BKJIIOYAsi €ro KUCTO3HYI0 (OpMY, a TAKKe CHHEXHHU
MOJIOCTH MaTKH aBaCKyISPHBI, TOTJa KaK IPH TMOJIHUIAaX U THIep-
IUIa3UM TIPOMCXOJUT HE TONBKO BACKYISPU3ALUS MaTOIOTHUE-
CKOTO IIPOLiecca, HO U €€ YBEINUEHUE C MOSBICHHEM MPOIECCOB
MaJIUTHA3aIUH.

Tommuna >HAOMETPHS HE SIBIAETCS AOCOMIOTHBIM KPHUTEpPH-
€M B ONpeeTeHNN MaTOJIOrNIeCcKOro MPoIecca B SHAOMETPHUH,
aHaJIM3 TOMYYEHHBIX IAHHBIX IOKa3al OTCYTCTBHE CTATUCTH-
YECKU 3HAYMMOTO Pa3IHuMsi MEXIY CPETHUMH IOKa3aTelsMU
TONIIMHBI YHAOMETPHUS MPHU IMONUIE M THIEPIIa3uu HIOMe-
Tpus 0e3 aTUIHU B CPAaBHEHUH C KHCTO3HOU (opmoii atpoduu
SHJOMETPHS.
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SUMMARY

COMPARISON OF ULTRASOUND INVESTIGATION
METHODS IN POSTMENOPAUSE

Tatarchuk T., Yefimenko O., Zanko O., Schavinskaya M.

Institute of Pediatrics, Obstetrics and Gynecology named E.M.
Lukyanova of the NAS of Ukraine

The aim of the study is to improve the diagnostic approach
in assessing the state of the endometrium with the help of
ultrasonic endometrial diagnostics in accordance with the
IETA criteria in combination with three-dimensional Doppler
indices, calculating the volume of the endometrium, and the 3D
reconstruction in postmenopausal women.

167 postmenopausal women underwent a 2D pelvic ultrasound
examination and a combined three-dimensional complex pelvic
ultrasound examination that included calculation of the volume
of the endometrium, three-dimensional dopplerometric indices
(vascularization index, blood flow index and vascularization
ratio), and 3D-reconstruction mode. In the second stage, the
patients underwent hysteroscopy/endometrial bipyroscopy
with morphological evaluation of tissue samples, which
retrospectively performed analysis of echographic and
dopplerometric criteria in patients with benign changes in the
endometrium and their comparison with atrophic endometrium.
In addition, a comparative analysis of the 2D ultrasound method
and its combination with a complex 3D study was carried out.

Most of the echographic criteria between the groups of
hyperproliferative pathology and endometrial atrophy had
statistical differences, but there were no significant differences
in comparison with the group of synechia of the uterine cavity
and cystic atrophy. While the analysis of Dopplerometric criteria
both in the two-dimensional mode and with its combination with
trimer techniques demonstrated a statistical difference between
the indices in the groups of the endometrial hyperpliphyral
pathology and the endometrium atrophy, including its cystic
form, and also the synechia of the uterine cavity.

Based on the results of the comparative analysis of the
ultrasound modes, the combination of 2D study with a complex
3D study increases the sensitivity of the method by 12%, and the
specificity by 13%.

Three-dimensional echography with the determination of
dopplerometric indices and volume of endometrium and 3D
reconstruction is highly accurate in the diagnosis of endometrial
pathology, its wide practical application at the preoperative
stage will allow to improve the quality of diagnostics and to
formulate clear criteria for hysteroscopy in postmenopausal
women. The results of the study show that the thickness of
the endometrium is not an absolute criterion in determining
the pathology of the endometrium. The main criterion in the
diagnosis of hyperproliferative changes in the endometrium in
postmenopause is the presence in it of vascularization.

Keywords: ultrasonic endometrial diagnostics, three-

dimensional Doppler indices, pathology of endometrium,
postmenopau.
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PE3IOME

CPABHUTEJIbBHASI XAPAKTEPUCTUKA MH®OPMA-
TUBHOCTH VYJIBTPA3BYKOBBIX METOJAOB B HC-
CJIEJOBAHUH DHAOMETPHS B IOCTMEHOITIAY3E

Tarapuyk T.®., Epumenko O.A., 3anbko E.B.,
LlaBunckas M.A.

Tocyoapcmeennoe  yuepedcoenue «Hncmumym neduampuu,
akywepcmea u cunexonoeuu um. axao. E.M. Jlykeanosotit HAMH
Yrpaunvry, Kues, YVkpauna

Llenpro mccmenoBaHMs SBUIIOCH YCOBEPIICHCTBOBAHUE [IHA-
THOCTHYECKOTO IOAXOAA K OIEHKE COCTOSHUS IHIOMETPHS
MyTEeM YNBTPa3BYKOBON IMATHOCTUKH SHIOMETPHSA C Y4IEeTOM
kputepueB IETA B coueraHuu ¢ TpeXMEpHBIMH AOMILIEPOME-
TPUYECKIMH HHIEKCAMH, pacieToM 00beMa SHIOMETPHS, a TaK-
ke pexnMa 3D-peKoHCTPYKINH y TMAIIMEHTOK B TIOCTMEHOTMAy3€.

162 >xeHIIMHAM B ITOCTMEHOIIAY3€ MMOJTAITHO BBIMOIHEHO 2D
YABTPa3ByKOBOE OOCIIENOBAaHNME OPTaHOB MAJIOTO Ta3a U KOM-
OMHHPOBAHHOE TPEXMEPHOE KOMIIIEKCHOE YIBTPa3ByKOBOE
oOciiefoBanue, BKIIIOYAIONIEE pacueT oObeMa SHAOMETpUS,
TPEXMEPHBIX JIOMILIEPOMETPUIECKIX HHIEKCOB (MHIEKC BACKY-
JSIPU3aIAN, WHAEKC KPOBOTOKA M COOTHOIIEHHE BACKYIApH3a-
US-KPOBOTOK) M PeXHUM 3 D-peKOHCTPYKINH.

PesynbraTsl CpaBHUTENBFHOTO aHANIM3a PEXHUMOB YIBTPA3BYKO-
BOTO HMCCIIEIOBAHMS MOKa3aI MPeUMyIecTBO KoMOnHanuu 2D
HCCIIEIOBAHNS C KOMIUIEKCHBIM 3D mncciemoBaHMEM: TyCTBH-
TENBHOCTH MeToza Oonbine Ha 12%, cnenuduanocTs - Ha 13%.

Takum oOpa3oMm, CIeayeT 3aKIIOYUTh, YTO TPEXMEpHas 3XO-
rpadusi C ompeneNeHneM IOMILIEPOMETPUUECKHX HHACKCOB
n obwvema supoMeTpus U 3D pPEKOHCTPYKIHMS SIBISIIOTCSI BBI-
COKOMH(OPMATHBHBIMIA METOJIAMH B JHATHOCTHKE ITATOJOTHH
SHIOMETpHS, IIHPOKOE IMPAKTUYECKOEe MPHUMEHEHHE KOTOPBIX
Ha TIPEJONEePAMOHHOM 3Tale MO3BOJISET MOBLICHTH KaudeCTBO
JMarHOCTHKU M OTIPEAEINTh YeTKHE KPUTEPUH NIPOBEACHUS TU-
CTEPOCKOIHNH Y JKEHIINH B MOCTMEHOMay3e. Pe3ynsrarsl mpose-
JICHHOTO MCCIIE0BAHNS CBUAETEIbCTBYIOT, YTO TONIINHA YHJO-
MEeTpHsl He SBIISIETCS ADCOMIOTHBIM KPUTEPHEM B ONIPE/ICICHHIN
MaTONOTHH YHAOMETpHsA. OCHOBHBIM KPUTEPHEM B THATHOCTHKE
THIEPIPONH(EpaTUBHEIX U3MEHEHHH YHIOMETPHS B TOCTMEHO-
nayse sIBJIeTCs HaIMIhe B HeM BaCKYIISIPU3aIlUH.
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KIMHUYECKHUE OCOBEHHOCTHU TEYEHUA DQHIOMETPHUO3A
Y KKEHIIUH B IEPUMEHOITAY3E

Baxapenko H.®., ’KoBanenko H.B., 'Manoask W.II.

Tocyoapcmeennoe yuepedicoenue «Mncmumym neduampuu, akyuepemea u 2unekonoauu um. akad. E.M. Jlykesnoeoti
HAMH Ykpaurvly, omoenenue sn0okpurnol aurexkonocuu; “Iopoockas knunuueckas onvruya Ne 9, omoenenue eunexonocuu, Kues, Yipauna

VnenpHBI BeC 9HIOMETPHO3a CPEeIH XKEHIHH ITepUMEHOIIa-
y3aJIbHOTO Bo3pacta coctaisier mouta 50% [6,7]. [Ipobnema
KIMMaKTepHIECKOT0 CHHJPOMa y IAI[MEHTOK C YHIOMETPHO-
30M SIBISIETCS YPE3BBIUAWHO aKTyalbHOW. MeHomay3a y Taknux
MAIUEeHTOK HACTyIaeT paHbIle, YeM B MOMYJIIIUH, HEPEAKO B
36-38 JieT, 4TO CBA3aHO CO CHIDKCHUEM OBapHalIbHOTO pe3epBa
BCJICICTBHE YACTHIX OIEPAaTHUBHBIX BMEIIATEIbCTB Ha PeEIpo-
JYKTHBHBIX OpraHax, a MpOIEecCHl Je3aaanTalii HeHpOoLupKy-
JISITOPHOU peTyIsiuy HaOJIONAIOTCs elle B PENpOLyKTHBHOM
nepuoze [1,2].

[lyGnukanuu, B KOTOPBIX IPOAHAIN3UPOBAHBI  CIyYau
9HJIOMETPHO03a Y XKEHIIMH B NEpUMEHOIay3e HEMHOTOUMCIICH-
Hbel. COrIacHO JUTEPaTypHBIM JAHHBIM, SHJOMETPHUOUIHEIC
oYary BBIBISIFOTCS B 2-5% CIIydaeB y JKCHIIUH B KIMMaKTEpH-
YECKOM mepuofe [5,6], IpUIMHON YeMy, B OCHOBHOM, SIBJISICTCS
HECBOEBPEMEHHOCTB JIMarHOCTHUKH HIOMETPHO3a e1lie 710 HACTY-
TUICHUS] MEHOTIAY 36l H BIMSHHIE YKCTPAOBAPHAIBEHOM IIPOTYKINH
ICTPOTCHOB, OCOOCHHO y JKGHIIMH C MeTabOJIMYeCKUM
CHHAPOMOM, U KaK CIIEJICTBHE 3aMECTHTEIILHOW TOPMOHAIILHOM
Tepanuu [3].

Knuandeckne nposiBICHUS SHAOMETPHO3a Ype3BBIYAitHO pas-
HO00pa3HsI [8,10]. COXKHBIC CHMITTOMOKOMITIICKCHI XapaKTepH-
3yIOTCS TIPEXk/Ie BCEr0 HapyIIEHHEM MEHCTPYaJbHOTO IMKJIA H
0OJIEBBIM CHHIPOMOM [4]. V KCHIIMH B MEPUO]] IEPUMEHOIA-
y3bI yacTo HaOIroIaeTCs MogoOHast KIMHNYecKas kapruHa.[11].

Lenbro Bcce[OBaHuS SIBUIOCH H3yYESHHUE Pa3IHIHbIX KINHU-
YECKUX MPOSIBICHNI SHIOMETPHO3a B 3aBUCUMOCTH OT HaJIMUHS
WM OTCYTCTBHUS KIIMMAKTEPUYECKUX CHMIITOMOB U pa3paboTka
aJIeKBaTHOM TaKTHKY BEACHHS OONBHBIX.

Marepnai u Metoasl. O6cnenoBano 106 nmannueHTox ¢ YHI0-
METPHO30M U KIMMakTepudeckuM cuaiapomoM (I rpymma) u 64
JKEHIIIMHBI C YHJOMETPHO30M 0€3 CHMIITOMOB KIIMMaKTepHue-
ckoro cunzapoma (II rpynmna). I'pynmy cpaBrenus cocrasunu 70
JKEHIIIMH 0e3 HIOMETPHO03a U CUMIITOMOB KIMMaKTePHIECKOTO
CHUHPOMA, BO3pACT KEHIIUH 39-55 Jier.
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Jluarnos sHAOMETpHO3a YCTaHABIMUBAJICSA HAa OCHOBaHUU Y3,
MPT uccnenoBanuid, JarnapocKonuu, a B CIydae yJIajieHus 1mo-
Pa)XEHHBIX YHIOMETPUO30M TKaHEH - II0CPEICTBOM I'MCTOJIOTU-
YECKOI0 MCCIIE0BAHUS.

[MpoBoanmm aHanu3 »xanob, ONpenesuI XapaKTep MEHCTPY-
QIBHOM (DYHKIIMH U BBIPQKCHHOCTBH OOJIEBBIX IPOSIBIICHHUN Y a-
nuentok I u Il rpynm.

[MocpencTBoM crienualibHO pa3paboTaHHOH aHKETHI OCYIIECT-
BJISUIM TIIATENIBHBIA cOOp aHaMHe3a, IO pe3yJbTaTaM KOMITBIO-
TepHOH 00pabOTKH KOTOPBIX OIEHHBAINCH OCOOCHHOCTH KIIHU-
HUYECKOTO TEUCHUS KJIMMAKTEPUUECKOro CHHIpoMa Ha (oHe
SH/IOMETPHUO3a.

JInst OIIGHKH CTENeHH BBIPQKCHHOCTH OOJICBOTO CHHAPOMA
HCIOJIb30BAIM BU3yaJlbHO-aHa1oropyro mkany (BAII). B wuc-
CJICJOBAaHUM TPUMEHSUIN METOJ] MHOTOMEPHON CeMaHTHYeCKOU
JIECKPHIIINY C MCIOJIb30BaHNEM Mak-I MIIJIOBCKOTO OIPOCHHKA,
KOTOPBIIT COCTOUT 13 78 CIOB-AECKPUITOPOB 00NN, BBEACHHBIX
B 20 moxarpynn 1o NpHHIHUIYY CMBICIIOBOTO 3HaUeHUs M oOpa-
3yIOIIMX TPU TJIABHBIE IIKaJbI (TPYIIBI): CEHCOpHYIO, addex-
THBHYIO U 3BaIOATUBHYO. [10/ICYeT CBOIUTCS K ONPEIeTICHHUIO
KOJINYECTBAa (CyMMBI) BHIOPAHHBIX CJIOB, TaK Ha3bIBAEMOTO HH-
JIeKca 4YHcIia N30paHHbBIX JIECKPUIITOPOB M PAHTOBOIO MHIEKCA
0oy, SIBISIACH CYMMOW DPaHrOB (IOPSAKOBBIX HOMEpOB) Jie-
CKpPHUIITOPOB. 3aJJaHHbIE apaMeTPhI ONPEAEIISUIN MO OIPOCHUKY
B II€JIOM M ITOATPYIIIAM OTJEIBHO I YTOYHEHHS XapaKTePHBIX
MIPU3HAKOB OOJM M TICUXOJIOTHYECKUX OCOOCHHOCTEH OIpariu-
BAEMBIX JKCHIIHH.

[TpoBoanIics aHAIN3 MEHCTPYaJIBHOTO KAJICHIAPS BCEX JKEH-
e 3a 90 tHel. O0beM MEHCTPYaIbHBIX KPOBOIIOTEPh OLICHU-
BaJIM METOJIOM BU3YaJIbHOW OICHKH, NIPEUIOKEHHBIM STHCEHOM.
JKeHIMHBI 3alOMHSIN CIIENUaIbHYI0 BH3YAIBHYIO TaOIHIy C
TIO/ICUSTOM KOJIMYECTBA UCIIOIb30BAHHBIX MPOKIIAOK WM TaM-
TIOHOB B pasHble AHU MEHCTpyaunuu. IIpy HamMYMu MaTOYHBIX
KPOBOTEUCHHUIT OIPEeNIesUT UX CPEIHIOI0 TIPOJIOIKUTEIBHOCTD
1 00beM KPOBOIIOTEPH.
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Pe3yabTarsl H UX o0cy:kaeHHe. AHAIU3 N0 TpyNiaM MOKa-
3aJI, 4TO y}leanin«i BEC OCHOBHBLIX CHUMIITOMOB OHIOMETPHUO3a
Bo II rpynme GbuI BbIIE, YEM Yy MALMEHTOK | rpymmel, B 4acT-
HOCTH KeHILuHb! I rpynmnel orMevanu 0osaeBoil cuHapom B 48
(75,0%) ciydasix, npen- ¥ HOCTMEHCTPYalbHOE KPOBOMAa3aHUE
—B46 (71,88%), runepnonumeHopero - B 44 (68,75%) cinyuasx,
TOrja Kak nauueHtku I rpynmel — B 63 (59,43%), 51 (48,11%) u
53 (53,77%) cnyuasx, coorBeTcTBeHHO (p<0,05).

Macranruu Bo II rpynne BbraBiens! B 36 (56,25%) ciyuasx,
IPeAMEHCTPYaIbHbIH CHHAPOM - B 36 (56,25%), uTo npeBbI-
IIAaeT aHaJIOTWYHbIE TOKa3aTenu y nmanueHTok I rpymmsr - 31
(29,25%) 1 32 (30,19%) ciyuas, coorBercTBeHHO (p<0,05).
>KaJ'I06]>I Ha 3amopbl U IIPOABJICHUA TUIIOTIIMKEMHUU B 06e1/1x
rpynnax HaOJoaauch MOYTH C OAMHAKOBOM 4acTOTOH M co-
craBuwin 37 (57,81%) u 33 (51,5%) cnyuas Bo Il rpynme u 62
(58,49%) u 60 (56,6%) — B I rpynme, coorBercTBeHHO. YacTo-
Ta aJl0o0 Ha XPOHUYECKYIO ycTanocTsb - 87 (82,08%) cinyuaes,
Ju3ypudeckue paccrpoiictea - 29 (27,36%) u nucnapeyHHUro
- 45 (42,45%) oxazanace Bblle B | rpymnme B cpaBHEHUHU C CO-
OTBETCTBYIOLIMMH ToKa3aressimu Bo I rpynme - 31 (48,44%),
9 (14,06%), 24 (37,5%) sxenuunsl, cooTBeTcTBeHHO (p<0,05).
IMoka3arenu rojgoBHoi 6omu - 71 (66,98%) ciydaii, nenpeccun

- 65 (61,32%) u TpeBoxHOCTH - 63 (59,43%) cpenu manueH-
TOK | I'pynibl TakXE CTaTUCTUYCCKU NOCTOBEPHO IPEBLIIIAINA
COOTBETCTBYIOLIME MoKa3aresau Bo Il rpynme — 25 (39,5%), 24
(37,5%), 31 (48,44%), coorBercTBeHHO (p<0,05).
OCo0EHHOCTH KIMHUYECKUX IPOSIBIICHUI SHIOMETPHO3a B 00-
CJICIOBaHHBIX TPYIIIaX )KEHIIMH MPeICTaBIeHbI B Tabmume 1.

B UCCIICAYEMBIX I'PYIITIaX OTMEUYCH JOCTATOYHO BBICOKHUI yAaeib-
HBII Bec jkano0 Ha aJIbroANCMEHOpEro, TPy 3ToM B I rpymne no-
Ka3areJb CTaTUCTHYEeCKH HIKe - 63 (59,43%), uem Bo Il rpymnme
- 47 (73,44%), p<0,05.

[MomoOHast TeHACHIMST HAOMIOMATaCh U OTHOCHUTEIIBHO XPOHHYEC-
CKOI MeXMeHcTpyanbHOl Oomu: 45,31% nanuentok I rpymmsr ¢
SHIOMETPHUO30M OTMEYAII XPOHHYECKYI0 MEKMEHCTPYAIbHYIO
6051, YTO JOCTOBEPHO BBIIIIE B CPABHEHHUH C MALMEHTKaMH | rpyr-
TIBL, T71€ TONBKO 13,21% >KEHIUMH NMeNH BBIILICYKa3aHHYIO Kalo0y
(p<0,05). IIpoLieHT NaIMEHTOK € Xkano0aMu Ha IUKINYECKYIO SKC-
TpareHUTAIBHYIO 00JIb, B TOM 4HCie OOJIC3HEHHYIO MIEPUCTAIBTH-
KY U IU3ypUYECKHE PaccTpOICTBa, Takxke MeHble B | rpymre - 29
(27,36%) B cpaBHeHuu ¢ nauuenTkamu Il rpymmst - 19 (29,69%)
Clly4aeB, OJHAKO JOCTOBEpHasl pa3HUIIa He HaOmoganack. Pesyb-
Tarbl aHAJIM3a XapakTepa, PEerysipHOCTH M LUKIMYHOCTU 00In
TPEJICTaBIICHBI B TAOIHLIE 2.

Tabnuya 1. Ocobennocmu Kaunu4eckux nposgieHuti SJHOOMempuo3a 6 006c1e008aHHBIX ePYNnax JiceHwyut, aoe. (%)

I'pynnsl :KeHIHH

IIposiBiieHNs1 IHIOMETPHO3A

1 (n=106) 11 (n=64)
T'unepnionnvenopest 57 (53,77) 44 (68,75)*
IIpen- n mocT™MeHCTpyalIbHBIE KPOBOMA3aHUsI 51 (48,11) 46 (71,88)*
Bonesoii curapom 63 (59,43) 48 (75,0)*
MacTtonuHus 1 MacTaNTHs 31(29,25) 23 (35,94)
IIpenmencTpyaabHBIIT CHHAPOM 32 (30,19) 36 (56,25)*
Jlusypudeckue paccTpoicTBa 29 (27,36) 9 (14,06)*
XpoHHnYecKas yCTaloCTh 87 (82,08) 31 (48,44)*
JucnapeyHust 45 (42,45) 24 (37,5)
3anopsl 62 (58,49) 37 (57,81)
T'osoBHast 00JIb 71 (66,98) 25 (39,06)*
T'unorimkeMudeckue COCTOSIHUS 60 (56,6) 33 (51,5)
Jenpeccust 65 (61,32) 24 (37,5)*
UyBCTBO TPEBOTH 63 (59,43) 31 (48,44)

npumeyanue: * — pasHuya 00cmogepHa omHocumenvro noxkasamens 6 1 epynne (p<0,05)

Tabauya 2. Xapaxmepucmuxa Hanudus 6016020 CUHOPOMA Y NAYUEHMOK ¢ dHOoMempuo3om, aoce. (%)

. I'pynnsl sxeHIMH
Boaesoii cunapom
I (n=106) 11 (n=64)

AJprogucmMeHopest 63 (59,43) 47 (73,44)*
Jucnapeynus 45 (42,45) 23 (35,94)
[uxmyeckast SKCTpareHuTa bHast 60Ib, B T.4.
-00JIe3HEHHASI TTEPUCTATBTHKA 29 (27,36) 19 (29,69)
-00JIe3HEHHOE MOYCHCITYCKaHHe
MexMmeHcTpyaibHas XpOHUYECKasi TeHUTaIbHast 00k 14 (13,21) 29 (45,31)*
ATHnUYHAs HeperyJsipHas 00J1b 31(29,25) 13 (20,31)
Bcero mamueHToK ¢ 607€BbIM CHHIPOMOM 63 (59,43) 48 (75,0)*
Bcero manuenTok 6e3 6051eBOro cuHApOMa 43 (40,57) 16 (25,0)*

npumeyanue: * — pasHuya 00cmogepHa omuocumenvho noxkasamens 6 1 epynne (p<0,05)

© GMN
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Cpeayu MalMEHTOK € 3HIOMETPHUO30M M KIMMakKTepuye-
ckuM cuHapomoM (I rpynma) BbISBIEH BBICOKUH yaenbHBIN
BEC XCHIIUH C aTUIMYHOI Jokanu3anueit 6onu (yxo, MyImox,
3aThUIOK, 00Jb 3a rpyauHoi) - 29,25% ciay4yaeB B cpaBHEHUU
¢ nanueHTkamu Il rpynmsl, y KOTOpBIX aHAJIOIMYHBINA MOKa-
3arenb 3apeructpupoa B 20,31% cuyuaes. [loctoBepHo
BBIILIC yAEJbHBIM Bec AucnapeyHuu Habmropancs B | rpynme
KeHIUUH - 42,45% npotuB 35,94% nanuentox II rpynms
(p<0,05). Takue n3MeHeHHsI B CTPYKType OOJIIEBOTO CHHIPO-
Ma cielyeT OOBSCHUTh HAaualoM aTpOQHUUSCKUX M3MEHEHHH
CIIM3HUCTBIX 000J104€K Y OOJIBHBIX C KIMMAKTEPUISCKHUMHU pac-
CTpOl\/'ICTBaMl/I U BBICOKUM YPOBHEM IICUXO3MOLIMOHAJILHOI'O
HanpsKeHUs (TPEBOXKHOCTD, JEIPECCUBHOCTD), KOTOPHIE BbI-
CTYIarOT OCHOBHBIMU TpUITEpaMU CpbIBa aJallTallud U pas-
BUTHS MATOJIOTUYECKON CHMIITOMATHKH.

Ilo naHHBIM BH3yalbHO-aHAJIOIOBOH LIKaJbl, KOTOPYIO Ia-
HUCHTKHU 3aIllOJHAJIN CAMOCTOATCIIbHO B TEYECHUE TPEX MCH-
CTpyaJIbHBIX IMKJIOB, MOKAa3aTesib MHTEHCHBHOCTH 0O0JIEBO-
ro CUHApPOMa y HanueHToK Il rpynmel 1O0CTOBEpHO BbILIE U
coctaBua 78,5+3,2 MM npotus 59,343,3 MM y manueHTox I
rpynnsl. IIpu 3Tom cpenHuil nmokasarens yuciaa n30paHHBIX
JIECKPUIITOPOB, T.€. KOJUYECTBO CJIOB, KOTOPHIMH IMALUEHT-
KU OIKMCHIBAJIU CBOIO O0ub, B | rpymnie Obl BhIlE B CpaBHE-
HUU ¢ )xeHuHamu [l rpynmsl, coorBeTcTBeHHO, 19,15+2.2 1
13,06+1,2 6amnoB (npu Mmakcumyme 20 6autos, p<0,05).

Iloxa3zarens MHAEKCA KOJIMYECTBA BBHIOPAHHBIX IECKPHUIITO-
POB I10 CEHCOPHOH IIKaje ObUI TaKKe BhILIE y JKeHIIMH | rpym-
nel ¥ coctaBuil 12,4+1,6 6aioB nporus 7,1+£2,1 6amios Bo 11
rpymre (p<0,05), 4To MOATBEPkKACHO JTaHHBIMHU aHAIN3a KaJl00
HALMEHTOK C KIIMMAaKTepPUUECKUMH PacCTPOHCTBAMU IIPH 3HIO-
MeTpHo3e. bosibHbIe 3HIOMETPHO30M YETKO ONPEAENISIN CBOU
0oJIeBbIC OIIYIICHHS, a MTALMEHTKHU C KIMMAaKTEPUUSCKUMH pac-
CTpOMCTBAMHU TPYIHO HAXOAMJIM a/ieKBaTHbIE onpenesneHus. He-
00X0IMMO MOJYEPKHYTh, YTO CPEIHUN PaHIOBBINA HHAEKC OOJIN
10 CEHCOPHOH IKaje, OTpakaromuil CyMMapHy0 OalbHYIO
OLICHKY CJIOB-JECKPHIITOPOB, OBbLI MPUMEPHO OAMHAKOBBIM H
cocrasui 35 6amtos Bo I rpynme u 38 - B I rpymme.

CpenHue nokaszareiay paHroBOro MHAEKca OOJM IO CEHCOp-
HOH 1ikaje Mak-I MJuI0BCKOTO ONIPOCHHKA B IPYIINAX JKEHILH C
9HJIOMETPHO30M TIPEJICTABICHBI HA PHUC.

40 - 8,76+1,9

35 A
30

35,41£2,7

0 T

I'pynna :keHmuH

I1

Puc. Cpeonue nokazamenu panzo8o2o unoekca 6oau no cem-
copnoti wkane no Max-I'uinoeckomy OnpoCHUKY 6 epynnax
JICEHUWUH ¢ IHOOMEemPUo30M, M+m

V nanuentok I u Il rpynmn cpennue nokasarenn KoindecTBa
BBIOpaHHBIX JECKPUNTOPOB 110 Mak-I MIIOBCKOMY ONPOCHUKY
1o apGepeHTHON IIKajae ObLIM MPAKTHUCCKU OIMHAKOBBIMH H
cocraBwin 6,7+1,1 6amnos B I u 5,3+0,9 6amnos Bo I rpymme.
[Tpu 3TOM CpeiHIe MoKa3aTe M PAHroBOro HHEKca 00JIH 1o ad-
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(hepeHTHOI mIKaJie y TAUeHTOK | TpyTIIbl ObLTH CTATHCTHYCCKH
nocroBepHo Bbimre (17,9+42,3 Gayuio), yeM aHaJIOTHYHBIN TO-
kazaresns Bo I rpynne (11,4+1,6 6annos), p<0,05.
BrinensnoxkeHHoe emie pa3 moaTBepKAaeT, 4TO KIMMaKTeprye-
CKHUU CHHPOM SIBIISIETCSI TIPEXKJIC BCETO MCUXOIMOLIMOHATILHBIM
1 BErCTaTUBHBIM KPU3HUCOM, KOTOPBI B COUCTAHUH C TSXKEIIBIM
npeMOpOUIHBIM (DOHOM, B YaCTHOCTH SHIAOMETPHO30M 3HAYHU-
TEJILHO B OOJIBbILICH CTENEHU OKa3bIBAET BIMSHME Ha oOluee co-
CTOSIHAE KaK (DPHU3HUECKOTO, TaK M MCHXHUYCCKOTO 370POBbS, B
TOM YHCJIE U HA COI[MAJIbHYIO aKTUBHOCTD.

AHanu3 peryispHOCTH U XapaKTepa MEHCTPYaJIbHOIO IUKIIA
y JKSHIMH 00CIeyeMbIX I'PYIII BBISBUI, YTO Y HanueHToK 11
IpYIIbl HAOMIOAAETCSl PEryJIsIPHBIA MEHCTPYaIbHbBIH LUK —
50 (78,13%) ciyuaes, Torna Kak B [ rpymnie HapyleHus LUKiIa
orMeydaiu okoso 70 (66,04%) nauueHToK.

AHalu3 NpoIOKUTEIBHOCTH MEHCTPYaJIbHOIO LIUKIA Y XKEH-
IIMH HCClelyeMbIX TPy MOKa3ajl cokpaileHue nukina Bo Il
rpymme (25,9£1,2 nHeit) u yJuIMHEHHE y MAlMeHTOK | rpymmel
(33,2+1,2 must) p<0,05.

YV Bcex MalueHToK ¢ 3HA0MeTpro3oM Bo I rpynmne BeigeneHns
UMeJH 3aTsDKHOU Xapakrtep - 7,8+1,3 nHeil. Cpenu sxeHmuH I
IPYIIbl aHAJOTMYHBIN MOKa3aTenb ObUT JOCTOBEPHO MEHbIIE U
coctaui 4,9£1,2 aust (p<0,05). [TonoOHast TenneHIms HaOIO-
Jlaiach U B OTHOIICHUU 00bEMa MEHCTPYaJbHBIX KPOBOIIOTEPh
(B Gayutax), KOTOPBIM ONpenessiCs MOCPEICTBOM BH3yaJbHOM
OLICHKH COIVIACHO JAHHBIM IIKajbl SIHCeHa. Y skeHUMH | rpym-
bl TTOKA3aTesIH 00beMa KPOBOIIOTEPH OBLIN JTOCTOBEPHO HUIKE,
4yeM y nauueHTok Il rpymnmsl ¢ snnomerprozom (85,4+14,3 6ai-
nau 131,7£12,4 6amia, COOTBETCTBEHHO).

Crnenyer OTMETHUTb, YTO TMIIEPIOIMMEHOpEs, XapaKTepHas
JUISI TIAIIMEHTOK C SHJOMETPHO30M, C AEOI0TOM KIMMaKTepH-
YEeCKHUX PAcCTPONCTB yMeHblIaeTcss. Kpome Toro, y sKEHIIHMH C
PaHHUMH KJIMMAKTEPHUCCKIUMU PACCTPONCTBAMH U SHIOMETPHU-
030M OTMEYCHO COKpPALICHHE HMPOJOJKUTEILHOCTH MEHCTpya-
UK U YIJTHHEHHUE IHKIIA.

[IpoBeneHHbIE HCCIEIOBAHUS TTOKA3aIU, YTO OCHOBHBIC MPO-
SIBJICHUSI SHIIOMETPUO3a - THIEPIOJIUMEHOpess U O0JIEBO CHH-
JIPOM, C HAYaJiOM KIMMAaKTEPUUYECKOTO0 CHHAPOMA IPOSBIISIIOT
TEHJICHLUIO K yracaHuio. AHanu3 Mak-I MI0BCKOrO OIpOCHHU-
Ka 0OJIM TIPOIEMOHCTPHUPOBAJI, YTO C HACTYIJICHMEM KJIMMaKca
y OOJIbHBIX 3HIOMETPHUO30M Ha TEPBOE MECTO BBIXOST IICHXO-
SMOLIMOHAJILHBIE PACCTPONCTBA. DTO €lIe pa3 MOATBEPIKIAET,
YTO KIIMMAKTEPUUCCKUI CHHAPOM SIBJISICTCS TICUXOAMOIIMOHA b~
HBIM ¥ BEICTATUBHBIM KPHU3HUCOM, KOTODPBI B COYCTAHHU C Ts-
JKEJIBIM MPeMOPOUIHBIM (POHOM, B YACTHOCTH SHJIOMETPHO30M,
3HAYUTEIIBHO B OOJIbIIICH CTEIIEHH OKA3bIBACT BIMSHUC Ha 00IIIee
COCTOSTHHE KaK (PU3UIECKOTO, TaK M ICUXMYESCKOTO 310POBBSI.

B cBs3M C BBINICU3IOKCHHBIM, KOPPEKIHS TCHXOIMOIIHO-
HAJILHOTO COCTOSTHHS TMAIHCHTOK, & TAK)KE UX BEreTOCTA0MIN3a-
WS B IEPUMCHOTIIAY3¢ SBJISICTCS IEPBOCTEIICHHOM TPU BBIOOpE
TAKTUKU UX JaJIbHEHIIIEero HaOJIIOACHHUS U JICUCHUSL.
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SUMMARY

CLINICAL FEATURES OF ENDOMETRIOSIS IN WOM-
EN IN PERIMENOPAUSE

1Zakharenko N., 2Kovalenko N., 'Manoliak I.

Institute of Pediatrics, Obstetrics and Gynecology named E.M.
Lukyanova of the NAS of Ukraine, Department of Endocrine Gy-
necology; *State Clinical Hospital N9, Department of Gynecol-
ogy, Kiev, Ukraine

The aim of the research is the assessment of the features of the
course of endometriosis in women in perimenopause.

The exanimated group of patients consisted of 106 women
with endometriosis and climacteric syndrome and 64 women
with endometriosis without climacteric syndrome. The compari-
son group consisted of 70 women without endometriosis and
symptoms of climacteric syndrome. The age of the examined
women was from 39 to 55 years. We analyzed the leading com-
plaints, the menstrual function and the severity of the pain mani-
festations in the examined patients.

The results of the studies have shown that the main manifes-
tations of endometriosis, such as hyperpolimenorrhea and pain
syndrome, tend to fade with the onset of climacteric syndrome.
The psycho-emotional disorders are on the first place in patients
with endometriosis in perimenopause.

© GMN

Keywords: endometriosis, perimenopause, climacteric syn-
drome.

PE3IOME

KIMHUYECKHE OCOBEHHOCTHU TEYEHMUSA JH-
JOMETPUO3A Y )KEHIINH B IEPUMEHOIIAY3E

Baxapenko H.®., 2 Kopasienko H.B., 'Manossik W.II.

Tocyoapcmeennoe  yuepesicoenue «HMucmumym neouampui,
akywepcmea u unexonocuu um. axao. E.M. Jlykvsnosoi HAMH
Vkpaunwi», omoenenue sH00Kpunnoll eunexkonouu, *“[opoockast
KauHudeckas oonvHuya Ne 9, omoenenue eunexonozuu, Kues,
Vrpauna

B crarbe paccMaTpuBaloTCs 0COOCHHOCTH TEUCHHS YHIOMeE-
TPHO3a Y JKCHILMH B IEPHMEHOIIay3e.

O6cnenoBano 106 mManyeHToK ¢ YHIOMETPHO30M U KIIMMAaK-
TEPUUYECKAM CHHAPOMOM, 64 KEHIIMHBI C SHIOMETPUO30M 0e3
CHUMIITOMOB KJIMMAaKTEpUUECKOIro CUHApOMa. [ pymnity cpaBHEHUs
coctaBuii 70 xeHIMH Oe3 YHIOMETPHO3a U CUMITOMOB KIIH-
MaKTEpUIECKOro CuHApoMa. Bo3pact 00Cie10BaHHbIX KECHIIHH
cocraBuil 39-55 net. ¥ 00ciie0BaHHBIX MAMEHTOK [IPOaHaIU-
3MPOBAHbI XKAI00BI, XapaKTep MEHCTPYaJbHOU (QYHKIUU U BbI-
PaKEHHOCTb OO0JIEBBIX IPOSBICHUM.

PesynbTaThl NpOBENCHHBIX MCCIICNOBAHUM IOKa3ald, YTO
OCHOBHBIC IIPOABJICHUA DHAOMETPHO3a - T'MIEPIIOJIMMEHOPEA U
0oJieBOI CHHIPOM, C HA4ajJoM KJIMMAaKTEPUYECKOro CHHApPOMa
HPOSIBISIIOT TEHJCHIMIO K yracaHuio. [leppoe MecTo ¢ HacTy-
IJICHUEM KJIMMaKca 'y 60.]'[]>H]>IX OHAOMETPUO30M 3aHUMAIOT IICH-
X09MOLIMOHAJIBHBIE PACCTPOMCTBA.
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960mdgB®ombols 30dobstgmdols janobogy®o mogolg-
39098980 39M0dgbm3oyxbols 3Jmbg Jogngddo

6. bobomgbgm, 6. 3mgoagbgm, 'o. Bsbmaos o

g 3@0060l  Lsdgwogobm  393bogmgdsms  g@mgbyeno
53509d00l 9. @93006mgsls Lob. 3gwos@®ools, dgobm-
s o 3obggmammaools  0bLE0GYE0, gbom Mobyaro
206g3m@ma00l ©g35G@sd9630; *Joasdols geobogy®o
Losgodymeam Ne9, a0bgzmarmaools aobymaoagds, 30930,
930506

LEo@osTo aobboengeos gbpmdgB@ombols dodwobes-
G9mdols 3eobogy®o mogoligdyg®gdgdo 39Mm0dgbm3sybols
dJmbyg Jogngddo.

3odmggmggmos 106 3530960 9bmdg@®mombon ©s
30035 JBgmgeo  Lobp@mdom, 64  353096@0 gbomdg-
BOombom eoddBgmgeo Lobp@mdol as®gdy.

3odmlsgganggo Joengdol sbsgo dg@ygmdos 39-psb 55
Jengol m@ol. aosbosgobgoygamos (odygsbo hogogngdo,
396LAO Yo M0 g9bJ300l mogolgdymgdgdo s Bgogo-
ol Lod3@mdol sOlgdmds.

38e0g30L  ggagdds  ohggbs, MM  gbomdg@mombols
doMomoE  aodmgmobgogol - 303gMm3manodgbmags s
®3080200, 3e00dsdBHgigeo 3g@omeol wsofygdolsol sbo-
Losmgdl Ggbwgbios gengdolyggh. 3oMggen swaoals 0go-
390L glomgdmazog@o s®mmggggdo.

29



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

THE ORTHODONTIC APPLIANCES FOR TREATMENT
OF OPEN BITE PROPRIETARY CONSTRUCTION

Flis P., Filonenko V., Tsyzh O.

0.0. Bogomolets National Medical University, Kiev, Ukraine

According to own statistical studies in schools of the Ukraine,
the prevalence of abnormalities and deformities of dentognathic
apparatus reaches 88,54%. Vertical pathologies were found in
41,99% of the examined patients, including open bite in 3,04%,
deep bite in 38,95% [1,2].

Abnormalities and deformations of the dentognathic appara-
tus, such as: anomalies of individual teeth, anomalies of denti-
tion, incorrect placement of jaws, anomalies of the jaws position
relative to the base of the cranium are found in all age groups.
They all differ primarily in the etiological component and in
the clinical manifestation. Under the influence of various fac-
tors there are functional and morphological deviations. Impaired
function block normalization form. Changes in face configura-
tion and deformation of tooth rows are largely dependent on
dysfunctions (chewing, swallowing, breathing and speech), face
type, genetic peculiarities of development [3-8]. The purpose of
orthodontic treatment — create a functional-morphological opti-
mum and aesthetic harmony of the maxillofacial area. In orth-
odontic practice, removable orthodontic appliances are used to
treat abnormalities and deformations of the dentognathic appa-
ratus, specially open bite during the period of occlusive bite, the
components of which are plastic bases; elements of mechani-
cal action - orthodontic screws or expanding springs, vestibu-
lar arches, incandescent springs, ligatures; functional guiding
elements - sloping and skimming planes, occlusive side plates;
elements of functional action - shields, limiting grates, labels,
vestibular mantels and more [4-6,9-14].

Close to the ones proposed by us are known from the level
of orthodontic technique: Andresen-Haupl’s appliance, bionator
Balters II type, Schwarz’s appliance with occlusive side plates,
open Clamt activator, Choroshilkina-Tokarevich appliance [2,4-
6,9,10,13,14].

The choice of an orthodontic appliance for the treatment of
open bite depends on the type of pathology, degree of sever-
ity, age of the patient and the period of formation of the dento-
gnathic apparatus [11]. Early treatment of orthodontic disorders
of the dentognathic apparatus is the dominant concept in the
treatment methods, since orthodontic pathology grows together
and simultaneously with the child [2,5,12,13].

Given the high prevalence and variety of clinical manifesta-
tion of orthodontic pathology, the issue of creating new orth-
odontic structures or modification of existing appliances is rel-
evant to date.

Aim - to create easy-to-use therapeutical-prophilaxis orth-
odontic appliances that can be used to treat open bite and teeth
abnormalities certain, with retrusion of upper front teeth which
have increased efficiency and versatility.

Material and methods. For the manufacture of the proposed
orthodontic appliances, we receive anatomical impression from
the patient’s upper and lower jaws and fix the individual con-
structive bite, cast the plaster models and plaster them into the
articulator in the position of the constructive bite, with the help
of a chemical pencil we denote the borders of the appliance,
bend the metal elements of the appliances then fixed it and a
screw to the metal fastening models of jaws, simulate a plastic
basis from self-correcting plastic, polymerize a appliances in
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pneumopolimerizator and process it and make sagittal cut sym-
metrical basis.

Results and their discussion. Orthodontic appliance by P.
Flis - V. Filonenko for the treatment of open bite (Ukraine’s de-
clarative patent No. 69548 for the utility model A61C7 / 00)
contains a double-jaw plastic base, on the upper jaw - from
the canine to the last molar, in the anterior third of the palate
is absent, on the lower jaw - from the oral shields connected in
the frontal area; universal orthodontic screw; multiple inclined
plane; occlusive side plates; vestibular arc (d - 0,6-0,8 mm); Ru-
dolf Loops (tongue valve, d - 0.8-1mm); holding clamps (Fig.
1, 2).

On the upper jaw the basis goes from the line that connects the
palatine surfaces of the canine to the line connecting the distal
surfaces of the last molars, in the anterior third of the palate is
absent. On the lower jaw, the anterior margin of the oral shields
connected in the frontal area passes along the cutting edge of
the lower frontal teeth, not covering it, the back - on the distal
surface of the last lower molars, the lower - in the hyoid area.
Creates more space for the tongue, thereby improving its posi-
tion at the expense of freedom of movement.

2

Fig. 1, 2. Orthodontic appliance by P. Flis - V. Filonenko



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

To eliminate the displacement of the lower jaw, occlusal side
plates is modeled with reflections of the tubercles and fissure of
the upper and lower side teeth to a higher physiological rest. A
high construction of occlusive side plates (4-6 mm) causes addi-
tional stress on the lateral teeth and causes forces that contribute
to their intrusions [15].

To prevent excessive eruption of the second molars, the treat-
ment period in alternating bite, recommended to extend the base
occlusal surfaces to the area of the second molars before their
eruption.

The mechanism of action in the proposed appliance is to ex-
tend the dentition; growth stimulation of apical bases of jaws;
displacement of the upper frontal teeth orally; dentoalveolar
height correction (dentoalveolar elongation in the frontal area
and dentoalveolar shortening in lateral areas); teeth position
change in three mutually perpendicular directions with the
help of multiple inclined planes; normalizing the position of
the tongue, preventing excessive pressure of the tongue on the
anterior teeth, preventing tongue laying between the upper and
lower frontal teeth, helping to properly position the tongue dur-
ing swallowing (Fig. 3). In many cases, there is a need for a
combined change in the shape of the dental arches both in the
transversal and in the sagittal directions, so the apparatus has
an expanding screw in the distal part of the palate. The use of
universal orthodontic screws allows for even extension of dental
rows, since they operate with precisely metered strength (load).
Such appliances can be easily activated both by parents and by
the patient themselves. The absence of a plastic base in the ante-
rior third of the palate does not prevent dentalveolar elongation
and allows you to change the inclination of the upper frontal
teeth orally by their protrusion.

Fig.3. Orthodontic appliance by P. Flis - V. Filonenko intraoral

Clinical experience of using the orthodontic appliance by
P.Flis - V. Filonenko pointed out the disadvantages in the pa-
tients with retrusion or normal torque of upper frontal teeth,
undesirable oral displacement of the upper frontal teeth under
the influence of pressure of the vestibular brace and upper lip on
the front teeth orally. The location of a two-jaw plastic base on
the upper jaw from the arch to the last molar does not prevent
rapid dentolalveolar elongation, but does not take into account
the need to change the inclination of the frontal teeth of the up-
per jaw in the vestibular direction.

The stated goal is achieved by introducing into the structure
a lingual arc placed from the palatine side of the upper frontal
teeth and a lip bumper located at a distance of 2-4 mm from the
alveolar sprout of the upper jaw in the frontal section of the oral
cavity (Ukraine’s declarative patent No. 115089 for the utility
model A61C7/00).

© GMN

The mechanism of action in the proposed appliance is to
extend the dentition; growth stimulation of jaws apical bases;
dental alveolar height correction (dental alveolar elongation in
the frontal area and dental alveolar shortening in lateral areas);
change the position of the teeth in three mutually perpendicu-
lar directions with the help of multiple inclined planes; tongue
normalization, warning of excessive tongue pressure on the
anterior teeth, preventing tongue laying between the upper and
lower frontal teeth, helping to properly position the tongue dur-
ing swallowing, lingual arc allows you to move the upper front
teeth forward and / or prevent them from displacing orally, the
lip bumper creates additional resistance for the upper lip in order
to eliminate its pressure on the upper frontal teeth, whose ac-
tion is aimed at changing the dynamic equilibrium between the
muscles (Fig.4-6) [16].

5

Fig. 4, 5. Orthodontic appliance by P. Flis - O. Tsyzh -
V. Filonenko

Fig. 6. Orthodontic appliance by P. Flis - O. Tsyzh -
V. Filonenko intraoral
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Fig. 9, 10. Photo of patient X. before and after treatment

The position of the teeth depends on the equinox of adjacent
soft tissues. Eliminating tongue, lips and cheeks dysfunction is
the first step in the treatment. The use of protective bumpers in
the area of pathological muscle strength eliminates the harmful
effect of soft tissues and accelerates their adaptation, which is
the basis of treatment result stability.

In order to eliminate the pressure of the upper lip on the upper
front teeth use a lip bumper, which creates an additional resis-
tance to the upper lip, which will accelerate the displacement of
the frontal segment of the upper jaw in the vestibular direction.
The action of the lip bumper is aimed at changing the dynam-
ic equilibrium between the muscles. Lip bumper should have
space between alveolar process and maxillary apical base about
2-4mm. It is made of thick orthodontic wire with a plastic roller
to prevent irritating action on the soft tissues of the upper lip.

Lingual arches placed from the palatine side of the frontal
teeth allow you to move the incisors of the upper jaw forward
and / or prevent them from displacing orally.

According to classification of F. Horoshilkina and Y. Maligin
proposed removable orthodontic appliances combined by prin-
ciple and method of action, reciprocal by type of support, block
by type of design. Age measurement for application: second pe-
riod of transition and first period of permanent occlusion.

Conclusions. These appliances transmit the action of active
elements to the teeth and dental arch, directly, as well as through
chewing and mimic muscles affect to the dentognathic appara-
tus, adjust the position of the teeth and the mutual placement of
the jaws of the patient by improving the aesthetics of the face.
(Fig. 7-10).

Orthodontic appliances P.Flis - V.Filonenko and P.Flis - O.
Tsyzh - V.Filonenko are expediently used for the treatment and
prevention of development dentognathic anomalies and defor-
mations, especially in open bite and anomalies of the individual
teeth position. Conducted clinical studies indicate the expedi-
ency of widespread introduction of appliances in orthodontic
practice.
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SUMMARY

THE ORTHODONTIC APPLIANCES FOR TREATMENT
OF OPEN BITE PROPRIETARY CONSTRUCTION

Flis P., Filonenko V., Tsyzh O.
0.0. Bogomolets National Medical University, Kiev, Ukraine

In orthodontic practice, removable orthodontic devices are
used to treat anomalies and deformations of the dentoalveolar
apparatus during the period of the transition occlusion. The cre-
ation of new orthodontic appliances or the modification of exist-
ing appliances is actual today.

The aim is to create easy-to-use therapeutical-prophilaxis
orthodontic appliances that can be used to treat open bite and
anomalies of the individual teeth position.

The mechanism of action of the proposed appliance by P. Flis
- V. Filonenko for the treatment of open bite (Ukraine’s declara-
tive patent No. 69548 for the utility model A61C7 / 00) is to
expand the dentition; stimulation of growth of the apical bases
of the jaws by moving the upper frontal teeth orally; correc-
tion of the tooth-alveolar height; normalization of the position
of tongue. The clinical experience of the use of the orthodontic
apparatus by P. Flis - V. Filonenko pointed to the drawbacks of
its use in the case of retrusion or normal torque of upper fron-
tal teeth. This goal is achieved by introducing into the design
a lingual arc and lip bumper (Ukraine’s declarative patent No.
115089 for the utility model A61C7 / 00).

Orthodontic appliances of P. Flis - V. Filonenko and P. Flis
- O.Tsyzh - V. Filonenko are advisable to use for the treatment
and prevention of dentoalveolar anomalies and deformations, in
particular, open bite and anomalies of individual teeth position.
Conducted clinical studies indicate the feasibility of widespread
introduction of appliances in orthodontic practice.

Keywords: anomalies and deformations of denthognathic ap-
paratus Orthodontic appliances of P. Flis - V. Filonenko and P.
Flis - O.Tsyzh - V. Filonenko, mechanism of action of orthodon-
tic appliance, retrusion, protrusion.
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PE3IOME

OPTOAOHTUYECKHUE ANIAPATHI AJIs1 JEYEHUSA
OTKPBITOI'O MPUKYCA COBCTBEHHOM KOH-
CTPYKIIUHN

®guc I1.C., duinonenko B.B., Ik O.A.

Hayuonanvnvrii meouyunckuii ynugepcumem um. A.A. Boeo-
monvya, Kues, Ykpauna

B oprogonTHueckoil mpakTUke A JICUEHUs aHOMAaJHMHM U Jie-
(hopmaruii 3y0OYETIOCTHOTO ammapara B TEPHOA CMEHHOTO
MPHUKYCa MCHONB3YIOTCSI CheMHBIE OPTOTOHTHIECKNE alapaTsl.
Co3nanue HOBBIX OPTOAOHTHUYECKHX KOHCTPYKIMH MM MOIH-
(UKaIMA y)ke CyIeCTBYIONIHNX allapaToB MO CeH AeHb SBIIOT-
Sl aKTyaJIbHOU TPOOIEMOIA.

Llens nccnenoBanus - Co3AaHME JIETKUX B MPUMEHEHUH J1eue0-
HO-TIPO(MITAKTHYECKIX OPTOAOHTHUYECKUX aIapaToB, KOTOPhIE
MOKHO HICTIONTB30BATh JUISl JICYCHUSI OTKPHITOTO MPUKYCa U aHO-
MaJIiii TOJTOXKEHHS OTJETBHBIX 3y0O0B.

Mexanusm pneiicTBus npemiokenHoro ammapara [1.C. ®num-
ca - B.B. ®unonenko (mateHT YKpanHBI Ha MOJIE3HYI0 MOJIEITh
Ne69548 ot 25.04.12 1) 3aKmodaeTcs B pacUIMPeHUH 3yOHBIX
PSIIOB, CTUMYISIIUM POCTa aNMKaIbHBIX 0a3MCOB YeTIOCTEH,
MepeMEnICHUH BEPXHUX (HPOHTAIBHBIX 3yOOB OpaJIbHO, KOPPEK-
M 3y00anbBEOTAPHON BBICOTHI, HOPMAIM3AIHH IOTOXKEHHS
s3bIKa. KITMHIYIECKUii OMBIT NCTIONB30BAaHNS OPTOIOHTHIECKOTO
anmapara I1. ®nuca-B. ®unonenko ykaszan Ha HEJOCTATKU €ro
UCTIONB30BAHMS MIPH PETPY3UH WM HOPMAIBHOM TOPKE BEpX-
HUX (pOHTANBHEIX 3y00B. YKa3aHHAs II€Tb JOCTUTAETCS ITyTeM
BBEJICHNS B KOHCTPYKIIUIO JIMHIBATBHOM JTyTH 1 TyOHOTO Oamrepa
(mareHT YKpauHb! Ha mone3Hyro mozaens Ne 115089 or 23.07.17 ).
OptononTrdeckue armapartsl [1. Gnuca - B. Gunonenxo u [1. G-
ca - O. Lk - B. ®dunoreHKo 11e71ecoo0pa3Ho UCTIONB30BATh [UIS
JIedeHns! ¥ TPOMITAKTHKH Pa3BUTHS 3y0O0UETIOCTHBIX aHOMAITHI 1
nedopmariii, B 4aCTHOCTH OTKPBITOTO TPUKYCa M aHOMAIIMH T10-
JIOXKEHNs OTACTBHBIX 3yO0B. [IpoBeneHHbIE KIMHUYECKHE HCCIe-
JIOBAaHUS YKa3bIBAIOT HA IEI€COO00PA3HOCTH MMPOKOTO BHEPEHUS
anmapaToB B OPTOJOHTUUECKYTO IPAKTHKY.
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IPPOPEKTUBHOCTD U BE3OITACHOCTDb MOHOTEPAIIUU METOTPEKCATOM
BOJIBHBIX CAPKOU/JIO30M JIET'KHUX

I'aspuciok B.K., Mepenkosa E.A., I'ymeniok I.JI., I'ymeniox H.U., /I3100:11k 51.0.

Tocyoapcmeennoe yuepescoenue « Hayuonanbhvlii uncmumym musuampuu u nyibMOHOL02UU
um. @. I Anosckoco HAMH Yxpaunwviy, Kues, Ykpauna

Ha npoTsbkeHHn MHOTHX JIET OCHOBHBIMHM IIpenaparaMy st
JIeYeHHs CapKou 103a ocTaroTcs nmokokoptukocrepounsl (I'KC)
[3,16]. Ux 3ppekTHBHOCTD J0Ka3aHa B HECKOJIBKHX PaHIOMH-
3upoBaHHbIX HccienoBanusx [9,10]. B cpennem, okono 50%
OOJILHBIX CapKOWI030M IPUHUMAIOT JICYCHUE C MCIOJIb30BAHU-
em I'KC [8,11].

[pu veapdexruBrocTn ['KC-Tepanyy Hanu4ue mpoTHBOIO-
Ka3aHUH K IIIOKOPTHKOCTEPOMJAM, a TaKKe Pa3BUTHE CEpbEs-
HBIX He)KeJaTeNbHbIX siBiieHni Ha pone ['KC-reparnun nokasano
Ha3Ha4YeHUE IpernapaToB BTOPO JIMHUK, OCHOBHOE MECTO CPelIU
HUX 3aHMMAIOT MUMMYHOCYIpeccaHThl — metorpekcar (MTX),
a3aTHONpPHH U JieduryHomux [S].

Hccnenosanue no onenke omnsita npuMmeHeHus MTX cpenu
MHPOBBIX 9KCIIEPTOB B 00JIACTH CAPKON 103, IPOBEICHHOE C T10-
MOIIbIO OHJIAWH-ONPOCHUKA, II0Ka3ai1o, uTo 80% Bpaueii cuura-
eT Ipernapar IPUOPUTETHBIM BApHAHTOM BTOPOi iuHuHU [4,13].

MertoTpekcar sBISETCsS aHTarOHUCTOM (DOJIMEBOW KHCIIOTHI,
HHTHOHMPYs (QepMeHT IuruapodonaTpeayKrasy, KOTOpPBIH He-
obxoaum miist cunresa JJHK. HauGonee sdpdextnBHO OH neit-
CTBYET Ha aKTUBHO NpPoiH(epupyroye TKaH!, TaKhe KaK 3710-
KaueCTBEHHbIE KJICTKHU, KOCTHBIH MO3T, KJICTKH IUI0/1a, SITUTEIINH
KOXKH, CIIU3UCTOH 000JI0YKH POTOBOH IOJIOCTH U KUIIEYHHKA, &
TaKXkKe KJIETKH MOoueBOro my3slps [12,21]. OCHOBHBIMHU ITOKa3a-
HUSIMM JUISL €r0 Ha3HAYCHUs SIBJIIOTCS HEOIIACTHYECKHE 3a00-
nesanusi. Kpome toro, 1oka3ana aGpeKTHBHOCTb METOTpeKcara
B JICYCHUH OOJIBHBIX TAKUMU CUCTEMHBIMH 3a00JICBAHHSMH, KaK
pEeBMATOMIHBIA apTpUT, IpaHylieMaro3 BereHepa, pazinnuHble
ayTOMMMYHHbBIC 00JIC3HH U capkouo3 [7,9].

MeroTpekcar 001a1aeT TakyKe IMMYHOCYIIPECCUBHBIM CBOM-
CTBOM, KOTOpOE OOYCIIOBJICHO €ro CIOCOOHOCTBIO IMOAABIISTH
nenenue auMmdonnToB. Huzkue 1036l mpenapara MHTHOUPYIOT
CHHTE3 IIMTOKMHOB ajbBEOJSIPHBIMM MakpodaraMd W moja-
BISIFOT mposindeparuio GruOpoOIacToB, MPOSBISL TEM CaMbIM
[IPOTUBOBOCIHANIUTENbHOE JeicTBue [1,5], koTOpoe oTnryaeT-
Cs OT MEXaHMU3Ma JAEeHCTBUS CTEPOMUIOB NIPU BOCHAJICHUU [2].
K coxainenuto, nokasarenscrsa 1no npumenenuro MTX npu
CapKOUJ03€ OrPAHUUYCHBI U PEKOMEHJALUI Ha OCHOBE Jl0Ka-
3aTeJIbHOW MEIUIUHBI 110 €ro NPUMEHEHHI0 B KIMHUYECKOU
IIPAaKTUKE HEJJOCTATOYHO.
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Llens nccienoBaHusi — U3y4UTh 0€30IaCHOCTh U P dHEKTHB-
HOCTb MOHOTEpAITMH METOTPEKCATOM Yy OOJBHBIX CapKOUI030M
OpraHoOB JIBIXaHWs IIPU HAJINYUH IPOTHBOIOKA3AHUI U Pa3BH-
THH CEphE3HBIX HEXKENIATeNIbHBIX SIBJICHUNM Ha ()OHE Teparnuu
ITIOKOKOPTHKOCTEPOUIAMH.

Marepuan u Metoasl. O6cieioBanbl 33 nanueHTa ¢ capkou-
no3oM opranos jeixanus 11 craguu — 20 xeHmyH u 13 My KuuH
B Bo3pacte oT 23 10 67 Jer.

V 27 GonpHBIX Teparusi METOTPEKCaTOM HNPUMEHSIIaCh B Ka-
YEeCTBE CTAPTOBOW B CBSI3M C HAJIMYHEM IPOTHBONOKA3aHHH K
HazHayeHuto ['KC — runepronnyeckoii 001€3HU B COYETAHUH C
oxupenneM (n=11), caxaproro nuadera Tuna 2 (n=10), oxupe-
aust [I-111 crenenn — uHaeKe Macehl Tena >35 (n=5), s3BeHHO#
Oosie3nu xenynka (n=1). B 6 ciyudasx merorpekcar ObUT Ha3Ha-
YeH BCJIEJICTBHE CEPhE3HOr0 NOOOYHOTO ACHCTBHS IPE/IILIECTBY-
routeit 'KC-repanuu — octeonoposa, 4to sBIsAETCs IPOTUBOIIO-
KazaHueM s najbHeimero npumenenus ['KC.

Bcem GonbHBIM IPOBOAMIINCH OOIIEe-KIMHAYECKHE METOIbI 00-
CIIC/IOBAHMS, KOMIIBIOTEpHAs! TOMOrpausi OpraHOB IPyIHON MO-
noctH, crmpoMerprst. OOCIe0BaHUs IPOBOMIIH TIEpe]] HaqaloM
Teparnuy, ciycts 3 (Bu3ut 2 — V2) u 6 (Busur 3 — V3) Mecsiues
JIe4eOHOTO TIepHoya.

Pesynabrarel m ux oOcyxiaenue. KimHuueckue npusHa-
KU CcapKkou03a HaOIofauch y 26 ManueHToB, B 7 Clydasx
JIMarHo3 YCTAHOBJICH IOCJIE IPOBEICHUSI NPOPHIAKTHIECKOTO
peHTreHonornyeckoro oocnenoBanus. Onblika BO BpeMsl IIpo-
BEJICHUSI NTPUBBIYHOI (u3uueckoil Harpy3ku ormevanach y 20
OOJIBHBIX, CYXOW MJIM MaJIONPOAYKTHBHBIN Kamenb —y 12, 00-
mas cabocth — y 22, aprpanruu — y 5, cyoheOpuiibHas temrie-
parypa Tena — y 3 GOJIbHBIX.

JluarHo3 3a00eBaHysl yCTAHOBJICH HA OCHOBAHUH HAJIHYUS Y
OOJILHBIX BBICOKOCIICIU(HUYHBIX CHUMIITOMOB IIPH IPOBEICHUN
KT: nBycTopoHHss1 mpuKopHeBast JmMdaseHonaTus: Habiroia-
J1ach BO BCEX CIIydasx, yBEINUCHNUE MEIUMAaCTHHAIBHBIX JIuMpa-
THYECKHX Y3JIOB IapaTpaxeailbHOil IPyIIbI clpaBa v B 00JacTH
A0PTO-IYJIbMOHAJILHOTO OKHA OTMedanach y 18 marnueHros, pe-
THUKYJI0-y3€JIKOBBII M y3€JIKOBBIH MAaTTEPHBI TOPAXKEHHs apeH-
XHUMBI JIETKUX C NePHINM(ATHUYECKIM PaCIpeaeIeHHeM y3ell-
KOB HaOJIIONAINCh y 32 GONBHBIX.
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Ta6auya 1. Pesynemamor mepanuu memompexcamom 60avhbix ¢ npomugonokasanusmu k I'KC-mepanuu (n=33)

Pe3yabTarsl JeyeHust

V2 (3 mec. Tepanun)
B cpaBHeHuHn ¢ V1

V3 (6 mec. Tepanun)
B CpaBHeHHH ¢ V2

Knuanueckoe usneuenue ¢ Hopmanuzanueit KT-naHHbIX - 10

Perpeccus 26 14

Crabunnsamnus 6 6

I[IporpeccupoBanue 3
—

Study dat

Puc. Bonvnaa C., 31 200, KT (axcuanvhvle cpesvl): capkoudos opearnos ovixanus I cmaouu. Cnesa — 00 nevenus:
08YCMOPOHHSA NPUKOPHEBAS, TUMPAOEHONAMUS, PEMUKYIAPHO-Y3ETKOBbII NAMMEPH NOPANCEHUS NAPEHXUMBL.
Cnpasa — cnycms 6 mec. nocie nedeHus MemompeKkcamom.: 8olpadiCeHHas peepeccus TUM@PaoeHonamuu, UciesHogeHue
PEMUKVIAPHBIX USMEHEHUTI 6 NAPEHXUME, YMEHbULEHUe NIOMHOCIU Y3eTKOB0U OUCCEMUHAYUL

Arturmmussie KT-nposiBnenus caproniosa BoisiBieHs! B 10 cimy-
Yasx: y9aCTKH KOHCONUAAINH — y 6 MAIMEHTOB, JIETOUHBIE Y3IIbI
—y 3, muddys3Hoe CHIKEHHE MPO3PAYHOCTH MAPEHXUMBI IO
Ty MaroBoro crexia —y 1. Bmecte ¢ tem arunmunsie KT-
MIPU3HAKK BO BCEX CIydasXx COUETAINCH C KIACCHUYECKUMH BBI-
COKOCTIEIM()UYHBIMU CUMIITOMAMHU U B CBSI3H C 3TUM HE Tpebo-
BaJIM IPUMEHEHHS OTIOTHUTENBHBIX METOOB HCCIIEIOBAHUS.

YpoBeHb MOHM3MPOBAHHOTO KaNbIMsA B KPOBU COCTAaBUI, B
cpennem, 1,28+0,02 MMonb/1, mpU STOM THUHEPKAIBIIMEMUS
(1,32 mmonb/n u BeIe) Habmonanace B 7 (21,2%) coydasx.

Ilo mamHpIM Gonmumnernsmorpaduu CpemHss BeIUYHUHA 00-
meit emxoctu Jerkux (TLC) cocraBuna 85,943,4%, ocrarou-
Horo obovema (RV) — 77,9+10,9%. Ymensmenune TLC <80%
JODKHOHM BenmmumHbl Habmoganock y 10 (30,3%) mamueHTos,
ymenbiieane RV <80% — y 12 (36,4%). Takum obpasom, B
CpeHeM, y KaXJ0Tr0 TPEThero OOIBHOTO OTMEYATNCh PECTPHUK-
TUBHBIE HAPYIICHNS BEHTWISIIMOHHON (DyHKIIHN JIETKHUX.

’Kuzuennas emxocts nerkux (VC) cocraBmiia, B CpeiHEM,
92,8+2,7%, ¢opcupoBanHas xuszHeHHas emkocTh (FVC) —
90,5+2,9%, 06BpeM (OpPCHUPOBAHHOTO BBIAOXA 3a MEPBYIO Ce-
kynny (FEV)) — 87,3+3,2%, nnnexc I'encnepa (FEV /FVC)
—81,4+1,8%. Cnenyer oTMeTuTh, 4T0 y 5 (15,2%) manuenron
noxasarean FVC u FEV | Obutn menbie 80%, onnako 910 He
CBUETENBCTBYET O HAPYIIEHHH OPOHXHAIBHON MPOXOINMO-
CTH, TIOCKOJBbKY HHAEKC ['eHcaepa y BceX MalMeHTOB MPEBbI-
wan 70%. Cnmxenne FVC n FEV , no Bcelt BepoATHOCTH,
SIBIISIETCSI CIIEACTBUEM yMEHBIIEHHs CTATHUECKOTO MOKa3are-
s — TLC.

Iloxazarens muddysnonnoit cnocodnoctu nerkux (DLCO)
cocTaBuIl, B cpenHeM, 75,64+2,3%, mpu atoM B 5 (15,2%) ciayda-
s:x DLCO 6b11 menbie 70%.

Bcem nmanmentam HazHaueH metoTpekcar B 1o3e 10 mr 1 pas
B Hezpemo. s CHMKEHHS BEPOSTHOCTU MOOOYHBIX 3((HEKTOB
MPUMEHSIH (PONUEBYIO KUCIOTY B A03¢ 5 Mr B Hexemro. [lepen
HaJajaoM Teparuy U eKEMECAIHO B MPOLECCE TEPAITUU MPOBO-
© GMN

JIAITH OOILUI aHaNMW3 KpOBH, onpenessiii KoHueHTpauo ACT,
AJIT, oOmuit u npsMoit OMTupyOrH, KpeaTHHHH.

Pe3ynbTarTel NeueHUs! OLEHHBANU C yYETOM KIMHHYECKHX H
(YHKIMOHATBHBIX JAHHBIX, 1O PE3ylbTaTaM KOMIBIOTEPHOU
TOMOTrpaduu, KOTOPYIO MPOBOAWIN TEPEe HavyaloM Teparu,
cnycts 3 (Bu3uT 2 — V2) u 6 (Busur 3 — V3) mecsues neqyeOHOro
neproga. Ha kakiom BU3UTE TPOBOAMIN KIMHUYECKOE obcre-
JIOBaHHUE, CIIMPOMETPUIO, KOHTPOINPOBAIN PA3BUTUE BO3MOXK-
HBIX TOOOYHBIX 3G PekToB Tepanuu. B Tabnume 1 mpeacraBieHb
PE3yTIbTaThI ICUCHUS.

Croycrs 3 Mecsla Tepanuyd METOTPEKCAaTOM y OOJBIIMHCTBA
nanueHToB - 26 (78,8%) Habmoganuch MPU3HAKU PETPECCUH
capkouzo3a, B 6 cioydasx OTMEYeHa CTaOMIM3alus IMpolecca,
y | manmenTta HabmOAATOCH MPOTPECCHPOBAHNE — YBETHMYCHUE
PacCIpPOCTPAHEHHOCTH H TIOTHOCTH Y3€JIKOBOH AMCCEMHHAIUH
B mapenxume. Jledenne 60MBHBIX CO CTAOMIN3ANNEH TIPOTOIIKE-
HO B IIPEXKHEM PEXUME, y O0IBHOTO C MPOTPECCHPOBAHUEM 1032
METOTpeKcaTa yBelandeHa 10 15 mr/aen.

Cnycts 6 mecsnes nedenust y 10 (30,3%) marmeHToB gocTur-
HYTO KJIMHHYECKOe M3NedeHne ¢ ucyesHoBenneM KT-mpusHako
JIByCTOPOHHEH MPUKOPHEBOW M MEJMACTHHAIBHOM uMdaneHona-
THH, Y3€JIKOBOH JMCCEMUHALMU B MapeHxuMme jerkux. Hopmamu-
3armsi KT-gaHHBIX O3HAYaeT MCUE3HOBECHUE CKOIUICHHH CAapKOW-
HBIX TPAaHYJIEM B BHJE Y3€IIKOB, y3710B M KOHCOIHIAIHUH, OIXHAKO
y GOJBIIMHCTBA OONBHBIX TPAHYIEMBI COXPAHSIIUCH B JIETKUX Ha
YIBTPACTPYKTYPHOM YPOBHE, HEOCTYITHOM ISl BU3YaIM3aIiH pa-
quosoroM [17]. [Ipexparienre Tepaniy Ha 3TOM 3Tarle 4acTo NpH-
BOJIUT K PeLUIMBaM capKouao3a. B cBsa3u ¢ 3TuM Tepanms 60mb-
HBIX C KIMHMYECKUM H3JIEYCHHEM MPOOIDKEHA ellle B TeueHue 6
MECAIEB, TIPU 9TOM /1032 METOTpEKcara OcTaBajiach mpeskHeit (10
Mr/Hen.). Puc. reMoHCcTpupyeT ciydaii perpeccun capKonao3a mo-
ciie 6-MeCSYHOTO Kypca JISUeHHsI METOTPEKCATOM.

V 14 (42,4%) nanumeHToB CITycTsI 6 MECAIeB TePaui B CpaBHe-
HUH C MPEbLTYIINIM BU3UTOM (V2) OTMEUaIHCh IPU3HAKH perpec-
CHH, JIeYEHNE STUX OONBHBIX MPOJOIKEHO B IIPEKHEM PEKHUME.
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Tabnuya 2. Junamuxa nokazamenei (hyHKYuY 6HewHne20 ObIXanus nocie 6-MecsiuHol mepanuy Memompercamom 601bHbIX
¢ npomusonokazanusmu Kk I'KC-mepanuu (M+m, n=33)

IMokaszarenn o neyenus ncolglceTJs:e?le:;l t
VC (% x 10ImKH.) 92,8 +27 101,2+2,7 2,20%
FVC (% x momxH.) 90,5+29 102,034 2,58%
FEV, (% K IOJMXKH. ) 87,3+3,2 96,9 +4,3 1,79
FEV /FVC (%) 81,4+1,8 80,4 +2,1 0,36
DLCO (% k nomxH.) 75623 80,8+1,6 1,86

npumeyanue: * — paznuyusn noxazameneil 0ocmogepuwl (p<0,05)

B 6 cnyuasix Ha V3 Habiroganach ctabuinsanus nporecca,
B CBSI3M C UeM J103a METOTpEeKcaTa yBelaudeHa 1o 15 mMr/uen.

VY 3 manueHToB ¢ MPOrpecCHpPOBAHUEM CApKOMA03a Hapsmy
C yBEJIMUEHUEM JI03bl METOTPEKCaTa JOMOIHUTENBHO Ha3HAUECH
npernapar HepBOil JMHUM NEHTOKCU(MIUIMH B MaKCHUMAaJbHOM
no3e (1200 mr/cyT).

B rtabnmune 2 mpeacrapieHa JUHAMHUKA MOKa3aTeaed CIUpo-
metpun 1 DLCO cnyctst 6 MecsineB JiedeHHs METOTPEKCATOM.

W3 Tabnuiiel 2 clieayerT, 9To mocie JeueHns HaOraanoch 10-
croBepHoe yBenuuerue VC, 4To CBUIETEIbCTBYET 00 yMEHbIIIe-
HUU PECTPUKTUBHBIX PACCTPOMCTB JIETOUHOW BEHTHIALMH. Jlo-
cToBepHoe Bo3pacTanue FVC gBisieTcs cneacTBUeM U3MEHEHUS
VC 1 He UMeeT OTHOLICHHUS K ANHAMUKE COCTOSIHUS OpPOHXHAb-
HOM TIPOXOMMOCTH, IOCKOJIbKY H3MeHeHui unaekca FEV /FVC B
npolecce JeueHus He HaOronanock. Y GOIbIIMHCTBA OONBHBIX
OTMeHaJIoCh yiyulieHue A1 Qy3noHHOMH CIOCOOHOCTH JIETKHX,
ofHako M3MeHeHue mnokaszarenst DLCO cratuctuuecku Hemo-
cToBepHo (t=1,86).

CyMMupysl pe3ynbTaThl UCCIEN0BAaHUH, CIEAyeT 3aKIIOUUTh,
YTO MPUMEHEHHE METOTPEKCATa B JICYEHUH OOJIBHBIX CAPKOMI0-
30M C NPOTHBOMOKA3aHUSAMHU K HA3HAYEHHIO MIIM CEPbE3HBIMU
nobounsiMu b dekramu ['KC-tepanuu, 6but10 3QdeKTnBHBIM
(oCTHXKEHHE KIMHUUYECKOTO U3JIEUEHHUs] I PErpeccuu Ipo-
necca) y 24 (72,7%) u3 33 o6ciaenoBaHHBIX OOJIBHBIX.

ToGounsle nelicTBust MeToTpekcara mpu no3e 10 mr/Hen Ha-
omronanuck y 10 (30,3%) u3 33 marnueHToB.

Cepbe3Hble MOOOYHBIE ACHCTBHS METOTpeKcara, MoTpedo-
BaBIIIME OTMEHBI Mpernapara (J1eKapCTBEHHO-WHIYMPOBAHHbIH
ITHEBMOHUT) MM BPEMEHHOW OTMEHBI C IOCIETYIOLUIUM Ipo-
JIOIKEHHEM JIEUEHNUs! C UCIOJIb30BAaHUEM METOTpEKcaTa B TOJI0-
BUHHOM J103¢ (00JIee ueM YeThIPEeXKpaTHOE MOBBIICHHE YPOBHS
AJIT B kpoBu) Habmonanoce y 2 (6,1%) nauneHTos.

JKemynouHo-KuIieyHble paccTpoiicTBa B Hayaje JieueOHOTro
NepHoJia OTMEYaINCh B 2 (6,1%) ciayuasx U KyImMpOBaHbI TyTeEM
pacnpeseneHus 1035l Ipernapara Ha JiBa IpreMa 1o 5 Mr 2 pasa
B HEJIEIIO.

V 6 narmenToB HeOosbIIOE TOBBILIeHHe ypoBHs AJIT —4 (12,1%)
ClTy4ast ¥ He3Ha4YUTeNbHas TpoMbonuTonenus - 2 (6,1%) ciryyas He
TpeGOBAIM U3MEHEHHI PEXKUMA TEPAITUH.

Pesynbratel Mccneo0BaHUs MO3BOMAIOT 3aKIIOYUTh, YTO MM-
MYHOCYIIPECCHBHAS Tepanust OOJBHBIX CapKOMJ030M OPraHOB
JIBIXaHUSI C MCIONb30BAaHUEM MeToTpekcara B go3e 10 mr/Hen
XapaKTepU3yeTcsl yA0BIETBOPUTENILHOM MEPEHOCUMOCTHIO.

Okcnepramu BeemupHO# acconupanuy capkouaosa U JApy-
rUX rpa”yiaeMaTto3Hbix nopaxenuid (WASOG) mpoBeneH aHa-
JIM3 TaHHBIX JUTEpaTypbl 00 2pHEeKTHBHOCTH METOTpeKcara B
OrpaHMYCHHBIX CepusX HaOMoIeHHH W pa3paboTaHbl OOIIHe
pexoMeHaanuu 1o ero mnpumeHenuto [20]. JlokazaTenscTB B
nopaepkky MTX kak cTepouacOXpaHsIOLIEr0 WM aJbTepHa-
THUBHOTO CPeJICTBA HelocTaTouHo. [IpoBeieHo ToIbKO OHO paH-
JIOMU3MPOBaHHOE HccieioBaHue 3G (EeKTUBHOCTH METOTpeKcara
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Ha HeOoubIIo#t rpymie 6onbHbIX (n=24) [6]. VccnenoBanue mo-
Ka3ajo, YTO MALUEHTHl ¢ CApKOHUA030M 0e3 MpeBapUTeIbHOTO
nedyenus, kotopble npuHumant MTX 10 mMr exxeHenenbHO, Tpe-
0oBaIM 3HAYMTEIBHO Oosiee HU3KUX 103 'KC, ueM maiueHTsl,
KOTOpBIE MPUHUMAIH Iu1ane6o. Llenbo taHHOrO uccienoBaHus
SABIISUIOCH U3YYUTh 3(PEKTUBHOCTE MOHOTEPAIIUH METOTPEKCa-
TOM y OOJIbHBIX CapKOMI030M OPTraHOB AbIXaHUs. B pesynbrare
YCTaHOBJIEHO, YTO NPH NPUMEHEHHH METOTpEeKcara B JICUCHUH
GOJIBHBIX CAPKOMI030M, UMEIOIINX IIPOTHBOIIOKA3aHUS K TPOBE-
nenuto ['KC-tepanuu, HaOI01aeTCsl BOCCTAHOBIICHUE [THEBMA-
TH3allMK MM 3HaYUTeNbHas perpeccust no AanHbM KT opranos
rpyaHoi mosocTu 'y 72,7% OONbHBIX.

V.M. Vucinic [18] uccrenoBai mamueHToB ¢ XPOHUYECKOMH
(dbopMoii JIerouHoOro M BHeJIerouyHoro capkougosa (n=91). Bee
HALMEHThl 10 JICYCHHS METOTPEKCATOM IOJYy4aau KOPTHKO-
cTepouibl. B pesynbrare aBTOp OTMETHI yiy4lleHHe 00beMa
(dopcuposanHoTro BbIOXa 32 1 cex 'y 80% u B nuddy3noHHon
CIIOCOOHOCTH JIETKUX Y 65% OGOJNBHBIX CAPKOUI030M, KOTOPbIE
npuMmensiin MTX B TeueHue 6 mecsues. AHaJIOTHUYHBIE pe-
3yJIbTaThl MOJYYSHbl M B HAIIEM MCCJICIOBAHUU: y OOJIBLINH-
cTBa OOJBHBIX (64% TMAlMEHTOB) OTMEYAJOCh YJIydllIeHHE
T Py3MOHHON CIOCOOHOCTH JIerKHX, OJHAKO HM3MEHEHHE
noka3zatens DLCO crartuctuuecku HenoctoBepHo (t=1,86).

B 1995 r. E.E. Lower u R.P. Baughman [7] mpoBexneno
pPaHIOMHU3NPOBAHHOE HCCIEI0BAaHHE MO H3YyYeHHIO I(Pdek-
THUBHOCTHU U 0E€30IaCHOCTH METOTpeKcara y OOJIbHBIX CapKo-
UJ1030M, KOTOPbIE UMEJIN CTOHKHE CUMITOMBI U CTPEMHIIHCH
U30€XaTh WIM YMEHBLIMTh TEPAIHI0 KOPTHKOCTEPOUIAMH.
Tepanus MeTOTpeKcaToM NPOBOAMIACH B TEUCHUE JBYX JIET:
HepOpaIbHO, OAMH pa3 B Heselto. Jlo3upoBKa Oblila CKOPpeK-
THPOBaHA HA OCHOBAaHMHU KOJIMYECTBA JEHKOILIMTOB y IAIHEH-
ta. [lo nanubIM uccnenosanus, y 33 u3 50 (66%) nauueHToB
OTMEYaJIOCh yNydlleHue KU3HeHHoW emkoctu jerkux (VC)
Gonee uem Ha 15%. B nameit pa6ore y 50% naumeHTos mo-
cie JiedeHHus] HaOJMIo#anoch NocToBepHOoe yBenumueHue VC.
OCHOBHBIMH TOKCHYECKHMHU 3()(PEKTaMU, BBIIBICHHBIMU Y
150 manueHTOB mHoOCie JABYX JIET TEpalmuu METOTPEKCaToM,
ObuTH TIeYeHOUHbIe (6 MAlMEHTOB), JeHKoNeHus, TpeOyromas
rocnutanuzaiyu (1 mamuwent) u kamens (1 manuest). Ilopa-
JKEHUE MEeYeHU NMOTPeOOoBaI0 OTMEHBI npenapara. [10 JaHHBIM
uccienosanus R.P. Baughman [6] He ObU10 HUKAKOI pa3HUIBI
B TOKCMYHOCTH MEXIy METOTPEKCAaToOM M IuIane6o. B pesyib-
Tare MPOBEICHHOIO HAMM HCCIEAO0BAHUS MOOOYHbIE ACHCTBUS
MeToTpekcara B no3e 10 mr/nen nabmonamucs y 10 (30,3%) u3
33 manuenToB. OTMeHa npenapaTa nNoTpedoBagach TOIbKO B O1-
HOM ClTydae MOCIIe Pa3BUTH JE€KapCTBEHHO-UHIYLIHPOBAHHOTO
MHEBMOHHUTA. BO3MOXKHO, GoJiee BBICOKHI YpOBEHBb MOOOYHBIX
a¢dekroB B padore R.P. Baughman u E.E. Lower cBsi3aH ¢ 6o-
Jiee JUTUTENbHBIM TIepUOoIoM HalmoneHus [7].

HenocraTkaMu Hallero MCCieOBaHUS SABISETCS HEOObIIast
rpyIna NanueHToB U KOPOTKUi nepuon HaOmoneHus. [lonoxu-
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TEJILHOM CTOPOHOIT paboThl ObUIA OXHOPOAHOCTH TPYMIIBL: BCE
ManyeHThl ObUTH OOJBHBIC capkonmo3oM Jierkux Il cramuu, He
HNPUHUMAIHU JPYrol Teparuy 10 Havania MCCICI0BaHHS.

3akatouenne. [IpumeHeHne MeToTpekcara B JICYEHHH 0OJIb-
HBIX CapKOMI030M, MMEIOIIMX MPOTHBOIOKA3aHUS K IPOBEJie-
Huto ['KC-tepannu, 0bu10 3ddexrusao B 72,7% (nocrimxeHue
KJIMHUYECKOTO M3JICYEHUs WM Perpeccuu Ipolecca) U Xapak-
TEPU3YETCsl yIOBICTBOPUTEIILHON ITIEPEHOCHMOCTBIO.

[Tony4yenuble pe3ynbraThl JalOT OCHOBAaHHE CYMTATh METO-
TpeKcar npenaparom BbIO0Opa B JIeUeHUH OOJNBHBIX CAPKOHI030M
JIETKUX C TIPOTHBOIOKA3aHUSAMH K Ha3HAYEHHIO W CePbE3HBI-
Mu 11o6ounbIMU AeiicTBusimu I'KC.
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SUMMARY

EFFECTIVENESS AND SAFETY OF METHOTREXATE
MONOTHERAPY IN PATIENTS WITH PULMONARY
SARCOIDOSIS

Gavrysyuk V., Merenkova E., Gumeniuk G., Gumeniuk M.,
Dziublyk Y.

State Institution "National Institute of Phthisiology and
Pulmonology them. F. G. Yanovsky NAMS of Ukraine ", Kiev,
Ukraine

Immunosuppressants are traditionally administered in sar-
coidosis patients with contraindications for the use of glucocor-
ticosteroids (GCS), or in those with serious adverse reactions on
GCS, as well as in the cases of GCS-therapy resistance.

Aim - to study the effectiveness and safety of methotrexate
monotherapy in pulmonary sarcoidosis patients with either GCS
contraindication or adverse reactions.

We examined 33 patients with st. II pulmonary sarcoidosis,
20 men and 13 women, 23-67 years of age. In all cases a general
physical examination; chest computed tomography and spirom-
etry were performed. Oral methotrexate 10 mg once per week
was administered to all patients. Blood tests, including total
blood count with platelet count, blood chemistry (ALT, AST,
bilirubin, creatinin) were done before the start of the therapy
and monthly afterwards.

Methotrexate monotherapy appeared to be effective in 24
(72,7%) study patients (clinical cure or regression of lung le-
sions). Adverse reactions were registered in 10 (30,3%) patients.
In 1 case treatment was stopped because of the serious adverse
event.

As it was confirmed by our study results, methotrexate should
be considered a medication of choice in pulmonary sarcoidosis
patients with contraindications for use or adverse reactions to
GCS. A research of combination therapy of methotrexate with
first-line drugs should be continued.

Keywords: pulmonary sarcoidosis, treatment of sarcoidosis,
immunosuppressive therapy, methotrexate.
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PE3IOME

IOPPEKTUBHOCTb U BE3OITACHOCTb MOHOTE-
PAITMUMETOTPEKCATOMBOJIBHBIX CAPKOUN10-
30M JIET'KHUX

I'aBpuciok B.K., Mepenkosa E.A., I'ymeniok I.JL.,
I'ymeniok H.HU., I3106:1mk $1.0.

Tocyoapcmeennoe yuepescoenue «Hayuonanvuvii uncmumym
dmusuampuu u nyromornonoeuu um. D. I Anosckoco HAMH
Vrpaunvry, Kues, Ykpauna

[TampenTaM ¢ MPOTHBOMOKA3aHMUAMHU K HA3HAYCHUIO TIIIO-
kokoptukocteponnoB (I'KC) mnmm cepbe3HBIMH MOOOYHBIMH
sBiieHussMA Ha (one neuenns ['KC, a Takxe OOTBHBIM C pe-
3ucTeHTHOCTHIO K [ KC-Tepannu Ha3HAYal0T IMMYHOCYTIpEC-
CaHTHI.

Lenp uccnenoBanus — U3y4uTh 0€30MacCHOCTH M d(PPEKTHUB-
HOCTh MOHOTEpANUH METOTPEKCATOM y OOIBHBIX CAPKOUI030M
OpTaHOB JBIXaHUS NPU HATWYMH MIPOTHBOIIOKA3AaHMI W pa3BH-
THH CEPHE3HBIX HEXENaTeNbHBIX SBICHUH Ha ()OHE Tepammu
TITIOKOKOPTUKOCTEPOUIaMHU.

OO6cnenoBanbl 33 maUeHTa ¢ CapKOUI030M OPTaHOB JbIXa-
Hus I craguu — 20 xeHmuH 1 13 MyX4nuH B Bo3pacTe oT 23
1o 67 netr. BceM O0JNBHBIM MTPOBOAMIUCH OOIIEKINHUYIECKUE
METOJBI 00CIIeI0OBaHNs, KOMIBIOTEPHAS TOMOTpa(us OpraHOB
rpYAHON MOJIOCTH, CHUPOMETPHUsL. MeToTpeKcaT Ha3HayaJICs B
no3e 10 mr B Henenro, mepopaibHo. [lepen HauasoMm Tepanuu
1 €KEMECSYHO B MpOoIlecce TePanuy MPOBOIMIN o0Mmuil aHa-
I3 KPOBH C OTIpEJeIeHNeM KOJINYecTBa TPOMOOINTOB, KOH-
nentpanun ACT, AJIT, ypoBus OunupyOnHa U KpeaTHHHHA.

Y GONBHBIX ¢ MPOTUBOMOKA3aHUAMH K HA3HAYCHHIO WU Ce-
pre3ubpiME IoOouHbIME AelicTBusMu ['KC MoHoTeparms wme-
ToTpeKcaroM Obita >ddextuBHoit y 24 (72,7%) n3 33 obcme-
JIOBaHHBIX OONBHBIX (ZOCTIDKEHHE KIMHUYECKOTO W3JICUCHUS
WM perpeccuu mpouecca). [Io00YHbIe SBIEHUS METOTpeKcaTa
na6monamucs y 10 (30,3%) u3 33 mannenToB u B 1 cirydae ede-
HHE OBLIO MPEKPAIeHO BBHUAY CEPbE3HOTO MOOOIHOTO AeHCTBHSA
mpermapara.

Iomyuennsle pe3ynbTaThl JalOT OCHOBAHHE CUMTATh METO-
TpeKcaT MpenapaTtoM BEIOOPA B IEUSHUH OONBHBIX CapKOU030M
JIETKHUX C TIPOTUBOMOKA3aHUAMH K Ha3HAYEHHIO MU CEPhE3HBI-
mu modoynsiMu aericteusamu I'KC.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()
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JIABEPHASI KOPPEKIIUS MUOITMYECKOI'O ACTUTI'MATHU3MA C HCITIOJIbB30BAHUEM
TEXHOJIOTUI FEMTO LASIK 1 RELEX SMILE - 9®®EKTUBHOCTH M BE3OITACHOCThH

12CmarysioBa A.ILL, 2AxmebsiHoBa 3.V.

!Kopnopamusnwiii pono « University Medical Centery, *AO «Meduyunckuil ynusepcumem Acmanay, Pecnyonuxa Kazaxcman

Hcnonp3oBaHue JIa3epHBIX TEXHOIOTUH IOJIHOCTBIO U3MEHU-
JI0 TIOZIXO/BI K JICYCHUIO HapylIeHHH pepakIuu, ITOHSB ero Ha
KaueCTBEHHO HOBBII ypoBeHb. Bricokast crenens addexTnBHO-
CTH 1 0E€30MaCHOCTH, OTCYTCTBHE OOJICBBIX ONIYIICHUI U HEOO-
XOZAMMOCTH B JIOIIOJTHUTEIbHOM TePaIny SIBISIIOTCS KOMITIIEKCOM
MIO3UTHUBHBIX (JAKTOPOB, MTO3BOJISIFOLIMX CYIUTH O JIA3ePHOI KOp-
peKuuy HapynieHui pedpakiiy Kak dTAJIOHE JICUCHUS] XPOHHU-
YecKux 3a00JieBaHUH IJ1a3a.

B teuenue oTHOCUTENBHO HENOATON UCTOPUU 3TOT METOJ JIe-
YEHUS MOJBEPrcs CyIEeCTBEHHOMY pa3BuTHIO [2]. B cpaBHeHUN
C NEPBBIMH TI0JXOJaMH, HOBBIE METOJbl MCHEC WHBA3WBHBI M
Oonee OezomacHbl. CTaHAAPTOM JICUEHHS] B HACTOSILEE BPEMs
cienyer cuurarh TexHonoruto Femto LASIK [11], onqnako He-
KOTOPBIE METOJIbI COCTABIISIFOT el KOHKYpeHIH0. OTHUM U3 TaKHX
apisiercs TexHonorus ReLEx SMILE [1]. CpaBHurenbHble uccie-
JIOBaHUS 9TUX METOIOB T10 CEl JCHb SIBISIOTCS aKTyaJIbHBIMH, 10~
CKOJIbKY 00a UIMCIOT CBOM TMPEUMYIIICCTBA M HEMOCTATKH [9].

Llenp nccienoBaHusi — CPaBHUTENBHBIA aHann3 d(dexTus-
HoctH M Oe3onacHocTn TexHonormii Femto LASIK u ReLEx
SMILE B xoppeKIiy MHOIIMYECKOr0 aCTUrMaTH3Ma.

Marepuan u Metoabl. VccienoBaHue NpoBEIEHO B OTAEIE
MaJIONHBAa3UBHOW ¥ odramsMoxupypruu AO «PeciyOnukaHckuii
JIMarHOCTHYECKuii eHTp» (I. Acrana) B ieprox 2014-2016 .

[IpoananusupoBansl pesynbsrarsl 1212 BMmeIIarenscTs, B T.U.
721 (59,5%) ¢ ucnonw3oBanuem texuonoruu ReLEx SMILE n 491
(40,5%) — Femto LASIK. BeineseHsl 1Be TpyIIbl — aCTUIMATH3M
10 2 antp (n=667) u 2-5 nurp (n=545). Bo3pacr narmentos — 20-
73 roxa, cpennuii Bo3pact — 38,6+3,5 roza.

Kpurepuu BKIIOUEHHS B UCCIIEIOBAHNE: HATMYHE MUOITHYEC-
KOT0 acturmarusma (MHOMus oT -2 10 -12 AnTp, acTUrMaTu3Mm
10 5 nnTp); HHPOPMHUPOBAHHOE COIVIACHE Ha ITPOBEICHHUE JIa3ep-
HOM KOpPEKIMY 3peHUsl M ydacTHe B uccienoBanun. Kpurepuu
HCKIIIOYCHMS: MUHUMaJIbHAsl [IEHTPaIbHAasl TOJNIINHA POTOBHULIBI
(menee 500 MK); OCTpbIC ¥ XPOHHUYECKHE BOCIAIUTEIbHBIC 3a-
OoseBaHuMs IV1a3a; IVIAyKOMa; KaTapakTa; epeHECeHHbIe paHee
KOPPEKLMH HapylIeHHi pedpakium.

OcyuiecTBisuIach BUSHOMETPHS U OlIpeJielieHue pedpakiiyy B
cpoku 3, 6,9, 12 mMecsileB 1nocie oneparmi.

B xauecTBe oCiiokKHEHMI PErMCTPUPOBAIMCH ClIydyal pa3BU-

THUSI CHHJIPOMA CyXOTO IJIa3a, KepaTHThI, ACLEHTPALHs ONTHYe-
CKO 30HBI JIA3epHOH a0JISLUH, HEJJOKOPPEKIMS U THIIEPKOPPEK-
sl HapyLIeHUH pedpakiyu, CMELIeHHEe JIOCKYyTa POTOBHIIB,
BpacTaHHe dIUTEIHS IO JIOCKYT ¥ DKTA3MsL.

Omnpeznenenye CTaTUCTUYECKOM 3HAYMMOCTU pa3iInduil ocy-
IIECTBIUIOCH ITyTEM HCIOJIB30BaHUSI METOAUKH MaHHa- YUTHH
JUISL CPaBHEHUS TPYIII, KPUTEPHsl BHIKOKCOHA — ISl TMHAMUKH
HoKa3aress B paMKax OJHOI 1 ToH jxe rpymiibl. [lJist cpaBHEHHs
NPECTAaBICHHBIX YAaCTOTHBIX ITOKa3aTesiel MPUMEHSUIH KpHTe-
puit > Mupcona ymbo (npu uncie HaGmoneHuit menee 10) -
JIBYCTOPOHHMI TOo4HbIH kputepuil duepa [6]. [lorpanuunbiM
YPOBHEM 3HAYMMOCTHU PA3INYUil JUIs ONPOBEPIKESHHs HYIICBOM
runotessl npuHuManu p<0,05.

Pesynbrarel 1 ux odcy:knenne. [laHHble CpaBHUTEIIBHOIO aHA-
JIM3a TMHAMUKH OCTPOTHI 3peHus 0e3 KOPPEKIMH B 3aBUCHMOCTH
OT TEXHOJIOTHH JIA3ePHON KOPPEKIIMH IPEACTABIICHBI B Tabuue 1.

B ncxoHOM neprose CyIecTBeHHBIX Pa3Iniuil MKy TpyIl-
[aMH 110 MOKa3aTeIi0 OCTPOTHI 3peHus1 0e3 KOPPEeKUUH He Ha-
omronasiock. OHYM OBIIM NMPAKTUYECKH MJCHTHYHBIMH B PE3YiIb-
Tare aJIeKBaTHOTO HAJIMYMS CXOAHBIX IIOKa3aHUH K IIPOBECHUIO
BMEIIATEJILCTBA C UCIIOIb30BAaHUEM 00EUX TEXHOJIOT U,

VY HaluMeHToB ¢ aCTUrMaTu3MoM <2 JIITP B IPYIIIE NPUMEHEHUS
Femto LASIK B paHHHE CpOKH IOCII€ BMEIIATEILCTBA CPEIHUI
MOKa3aTellb OCTPOTHI 3peHust ObLT BbIlIe, YeM mpu ReLEx SMILE,
XOTsl BEJIMYMHA U 3HAYMMOCTh Pa3inyuuii ObLIN HEBBICOKUMH (Ha
8,3%, p=0,045). IIpu Bcex panbHENUIINX ONPEACICHUSX B JAHHON
IPYIIIE CyLIECTBEHHBIX Pa3INyMil B IOKA3aTEISIX BUSHOMETPUH HE
BBISIBIICHO, OOJIee TOro, CIyCTsI 6 MECsILIeB M0CiIe KOPPEKIUH pas-
JIMYHSL TIOJTHOCTBIO HUBEIIMPOBAIIHCH.

Cpenu nanueHToB ¢ aCTUIMAaTU3MOM 2-5 JNTP paziuyuuid 1o
HCXO/IHBIM TI0Ka3aTesIM OCTPOTHI 3PEHHS TAK)KE HE BBISBICHO.
CrietyeT OTMETUTb, YTO Pa3iIM4Msl Y ITON KaTeropuH IallieHTOB
HPOCIICKUBAIHNCH HE TOJIBKO B PAHHUE CPOKH, HO ¥ IIPHU TOCIIe-
JyIOIUX omnpeneneHusx. Tak, crycTs 1 Hefemro pa3yinyue B 1o-
Kazaressix cocraBwio 12,7% (p=0,04), 3Ha4nMbIMU OHH ObLIH
takxke crycrs 3 mecsna (11,9%, p=0,042) u 9 mecsiues (8,9%,
p=0,048). IIpu nocnennem orpenesneHuu crycrs 12 mecsies
HCCIIelyeMbll 1T0Ka3aTellb Pa3Induil MeXy IPyIIIaMH HE BbI-
sBuI (Tabnuua 2).

Tabnuya 1. [lokazamenu eusuomempuu 6 meyerue 12 mecayee Habnooenus

AcTUrMaTu3M <2 IOTp AcTHrMaTusm 2-5 qnrp
Cpox obcenopanus Femto LASIK, ReLEx SMILE, Femto LASIK, ReLEx SMILE,
n=277 n=390 n=214 n=331

Hcxon 0,22+0,01 0,20+0,01 0,09+0,01 0,10+0,01

1 Henmens 0,91+0,02 0,84+0,02* 0,80+0,03 0,71+0,02*

1 mecsin 0,91+0,03 0,89+0,03 0,82+0,03 0,74+0,02

3 Mecsra 0,92+0,02 0,90+0,01 0,84+0,02 0,75+0,03*

6 MecsieB 0,92+0,03 0,92+0,02 0,87+0,03 0,81+0,03

9 MecsneB 0,94+0,04 0,93+0,03 0,86+0,04 0,79+0,02*

12 mecsiues 0,93+0,02 0,93+0,02 0,85+0,03 0,81+0,03

npumedarue - * - pasiudus MeDIC()y epynnamu umerom cmamucmudecKyro SHa4umocmos
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Tabnuya 2. okazamenu pegppaxmomempuu 6 meuenue 12 mecsayes Habnooenus

AcTturMaTusm <2 JnTp AcTurmMaTtusm 2-5 qurp
Cpox obcaenosanust Femto LASIK, ReLEx SMILE, Femto LASIK, ReLEx SMILE,
n=277 n=390 n=214 n=331

HUcxon -4,07+0,09 -4,01+0,10 -4,49+0,13 -4,35+0,17

1 Henens 0,05+0,01 0+0,01* 0,02+0,01 -0,09+0,01*

1 mecsy 0,01+0,01 -0,01+0,01 040,01 -0,11£0,01*

3 mecsna -0,04+0,01 -0,05+0,02 -0,05+0,01 -0,14+0,01*

6 MecsIeB -0,03+0,01 -0,05+0,02 -0,09+0,02 -0,13+0,01

9 MecseB -0,07+0,01 -0,08+0,01 -0,11+0,01 -0,15+0,01*

12 mecsues -0,08+0,02 -0,08+0,01 -0,12+0,01 -0,15+0,02

npumedanue - * - pasiudus MeJICOy epynnamu umerom cmamucmu4ecKyo SHa4umocms

Tabnuya 3. Ilokazamenu 4acmomvi 0CI0ICHEHUT NO 06w eli 2pynne 8 3a8UCUMOCIU OM KOPPEeKYUU

Femto LASIK, n=455 ReLEx SMILE, n=703
OcJ10:kHeHne 2
aoc. % aoc. %
Keparut 2 0,4 1 0,1 -
CHHAPOM CyXOro Tia3a 32 6,5 10 1,4 23,22
i[g;:;;gaum ONTUYECKOW 30HBI JIa3epHOM 1 22 2 3.1 0.69
Henoxoppekuus 4 0,8 12 1,7 -
I'unepxoppexiyst 29 5,9 0,4 34,52
CMereHne JIOCKyTa 1,8 0,0 13,41
Bpacranue snurenus nox nockyT (v KOIT) 1,2 0,1 -
DKTazus 0,4 1 0,1 -
Bceero 95 19,3 50 6,9 43,34
Tabnuya 4. [lokazamenu 4acmomsl OCLOHCHEHUL NO SPYINE MUORUU C ACTUSMAMUIMOM
€ yuemom cmeneHu adcmueMamusma u Koppexkyuu
AcTUrMaTusm <2 anTp AcTurmMaTusm 2-5 qorp
OO0k HeHIe Femto LASIK, ReLEx SMILE, Femto LASIK, ReLEx SMILE,
n=277 n=390 n=214 n=331
a0c. % abc. Y% abc. % a0c. %
Keparut 1 0,4 0 0,0 1 0,5 1 0,3
CHHAPOM CyXOro Tia3a 17 6,1 6 1,5 15 7,0 4 1,2
f:;;‘;?;ggﬁ;f;"““"ﬁ SOHpt 5 1.8 8 2,1 7 3,3 14 42
Henoxoppexuus 1 0,4 1,0 3 1,4 8 2,4
T'unepkoppekuns 17 6,1 0,5 12 5,6 0,3
CMeleHue JI0CKyTa 5 1,8 0 0,0 4 1,9 0 0,0
J?é’j:;:‘:;‘iﬂ K;‘;[“)Te“”" il 1,1 1 03 3 1,4 0 0,0
OKrazus 1 0,4 1 0,3 1 0,5 0 0,0
Bcero 50 18,1 22 5,6 46 21,5 28 8,5

AHanM3 pe3ynsTaToB pedpakToOMETpHH CYIIECTBEHHBIX pas-
JIMYUM MeX]ly IpylnaMy B UCXOIHOM II€pHOJE HE BBISBUI. Y
BCEX MAIMEHTOB KpOME acTHrMaTu3Ma Halmonanach MUOIHS
cpejHell CTeNeHH, 4TO OIMpPEIENHIO YPOBEHb HCCIIEJOBAHHOTO
MOKa3aTeJs.

B rpynne nanueHToB ¢ acTUrMaTU3MoM <2 ANTP 3HAUUMBbIE
pasnnuus M0 JaHHOMY I10Ka3aTeNo HaOIoaINCh TOIBKO CITy-
cTs 1 HeJenro, 3a CYeT TOro, YTO MPH HCHOJIB30BAHUH TEXHOJIO-

40

run Femto LASIK B psa ciydyaeB Habir01a1aCh THIIEPKOPPEK-
1ust, 00yCJIOBHBIIIAS HAIWYNE MHHUMAIBHON THIICPMETPOIIHH.
IIpu nocneayromux 00CIeOBaHUAX B 00CUX TpyIax HaOIo-
Jlaach TeHJICHIIMS K BOCCTAHOBJICHUIO YMEPEHHO MUOITUYECKON
pedpakiyy, He UMEIOIIas Pa3IMYiii B JUHAMUKE W TIO UTOTO-
BBIM TTOKA3aTEJIsIM.

VY nanmMeHToB ¢ acTUrMatuzMom 2-5 nnTp cnycts 1 Hexenro
MoCJIe OIepaIiy TakkKe HaOonanach MUHUMAJIbHAS TCHICH-
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sl K runepmerponuy, toraa kak npu ReLEx SMILE coxpans-
JlaCb YMEPCHHAasA MUOIIUA. Paznmuunst mo CpE€AHHUM ITOKa3aTeIsIM
nocroBepHbl (p=0,01). locTtoBepHOCTb pa3iuunuii COXpaHsIach
W B mpolecce gaanbHeimero naomonenus (ciycts 1, 3 u 9 me-
CSILIEB), TIPH KOTOPOM HaOJII0a1ach TEHACHIUS K BOCCTaHOBIIC-
HHUIO MHOIIMYECKOH pedpakiuu 10 CTeNeHH Jerkod Oiamu3opy-
KOCTH C MUHHUMAJIbHBIM YPOBHEM ac(h)epUIHOCTH POroBHIbL. B
TabnuLe 3 NpeacTaBlIeHbl JaHHbIE O YAaCTOTE OCIOKHEHUH IpU
MHOIIMHU B COUCTAHUHU C ACTUI'MATHU3MOM.

3HaYMMBbIE pas3jindyus BBIABJICHBI 110 4YaCTOTE CHHIApOMa Cy-
xoro masa (B 4,7 pasa, ¥>=23,22, p=0,001), rumnepkoppeKkunm
— B 14,3 paza (¥>=34,52, p<0,001) B monb3y meroauku ReLEx
SMILE. Heznaunmele pasnuuus B nonb3y Femto LASIK, kak n
B paHee ONUCAHHO rpyIie, HaOIIOAAINCh 110 HEIOKOPPEKLIUH
U JICLCHTPALMU ONTHYECKOM 30HbI Ja3epHoi abmsiuu. [Tokaza-
TEJM YacTOThl OCJIOXKHEeHUH npu npumeHenun Femto LASIK B
cpaHennn ¢ ReLEx SMILE npessimanu 2,81 pasa (y=43,34,
p<0,001).

B nanHoli rpynne pacnpeneneHue ¢ y4eToM CTEHEeHU Hapy-
HmIeHnsT pepakiuy MPOU3BEICHO MO BBIPAKEHHOCTH acTHIMa-
TH3Ma (Tabmnuua 4).

B rpynmne ¢ acturmaTu3MoM 110 2 IUTP MPEBbILICHUE OOILIEH
4acTOThl ociokHeHu npu npumeHenuu Femto LASIK cocra-
B0 3,2 pasza (¥=25,90, p<0,001). CyuiecTBEeHHBIMH OKa3a-
JIUCh Pa3fuyus 10 YUCIYy CHHIpOMa cyxoro miasa (6,1% npo-
uB 1,5%, ¥>=10,29, p=0,02) u runepxoppekiu (6,1% u 0,5%,
¥=18,51, p=0,01). CmemieHne JOCKyTa HAOIIONAIOCH TOJIBKO
npu ucnoib3oBanun Femto LASIK, Bpactanue snutenust mnoxg
JIOCKYT IIPOMCXO/IUIIO B 9TOM moarpyre B 4 pasa vare. B o6enx
IpyHIax OTMEUYEHO 110 | cilyyaro SKTa3uH.

B rpynmne acturmarusma 2-5 AnTp pasnuuus mo odumiel ua-
CTOTE OCIOKHEHHMH cocTaBuiu 2,6 pasza (x*=19,45, p=0,002).
[IpocnexuBanoch Takke NPEBHILICHUE YaCTOThl CHHAPOMA CY-
xoro maza (y*=13,27, p=0,008) u runepxoppexuuu (p=0,006)
B rpymnne Femto LASIK B cpaBHenuu ¢ ReLEx SMILE. Enun-
CTBEHHBIN ciy4aii 3kTa3uu BelsBieH B rpynie Femto LASIK.

Metonuka Femto LASIK ponroe Bpems cuurtanach «30J0-
TBIM CTaHAAPTOM) JICYCHHUsI MUOITMYECKUX HapylIeHH pedpak-
un. OHa obecrieunBaeT ObICTPYIO M OE30MaCHYI0 KOPPEKIHIO
MHOIIMH HU3KOW M CPEIHEH CTENeHU, IPUYEeM ee KIMHUYCCKas
3G PEKTUBHOCTh M 0E30MACHOCTh JOKAa3aHbI BO OOJBIIHHCTBE
CEPbE3HBIX HccienoBanuii [5,7,10,12,16]. PaspaboranHsiii Me-
ton Femto LASIK, kak ¥ TCHICHIIUS Pa3BUTHUS JIa3epHOU O(-
TaJIbMOJIOI'U, HAIIPABJIEH HA CHUYKCHHUEC MHBA3UBHOCTU BMEIIA-
TEJbCTB.

Crnenyromieil CTYNCHbIO B pa3BUTUU JJTAaHHOTO TOJIXOAA SIBIIA-
erca meroguka ReLEx SMILE [13-15]. [locturayroe B pe3yiib-
Tare € pa3pa60TKM YMEHBUICHUE JIMHBI yJaCcTKa ITOBPEKACHUS
POroBULlbl ABJISICTCSA BECbMa 3HAYUTEIIBHBIM, ITOCKOJIBKY CYIIE-
CTBEHHO CHMIYKACT BEPOATHOCTD Pa3BUTUA OCHO)KHGHHﬁ, B 4acT-
HOCTH 3KTa3uu. B nuteparype [8] nuckyTupyercss 3HaUUMOCTb
CHUXXCHUS DTOI0 pUCKa. CJ'le)IyCT Y4YUTBIBAaTh BEPOATHOCTDH APY-
rux HeOnaronpusTHbeIX 3¢ dexroB nasepHoii onepauun. B mpo-
BE/ICHHOM MCCJICIOBAHUY BBISBJICHA HECKOJIBKO 00JIee BBICOKAs
s¢dexruBHOCTE MeToauku Femto LASIK, ocobenHo y narueH-
TOB ¢ Oosiee 3HAYMUTEIbHBIMU HapyuieHHsMH pedpakimu. [Ipu
HAJIMYUY MUOIMU CPEeHEeH CTENEeHU U acTUrMaru3Ma <2 IuTp,
T.C. IPAKTHUYCCKHA HE MMCIOLIETO KIMHUYCCKOTO 3HAYCHUA, O~
HaKO BJIMSIOLIETO HA TAaKTHUKY JIA3ePHON KOPPEKIHH, (yHKIHO-
HaJIbHBIC PE3YJIbTAaThbI OGGHX METOAUK OKa3aJIUCh IMPAKTUYCCKU
PaBHBIMH WU HE BBIABUJIA TCHACHUWU K U3SMCHCHUIO IIPHU HaO0II10-
JeHuu B TeueHue 1 roga. Heckosbko MHas KapTHHA XapaKTepu-
3y€T AUHAMHUKY HCCJICAOBaHHBIX rmoKaszareei Yy HanueHTOB C
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aCTUTMATU3MOM CPEIHEH CTENeHU. Y HHUX BBISIBICHBI HECKOJIb-
KO XYIIINE PEe3yJbTaThl B TPYIMIE UCIOIb30BAaHUSA TEXHOJIOTHU
ReLEx SMILE.

CXoIHble, OJHAKO HE BIIOJIHE COOTBETCTBYIOLIME HAIIUM
pesyibTraTam, Hoiy4deHbl 3apybexxHbiMu aBropamu [1,3,4,9].
[penmonaraem, 4TO MPEACTABICHHBIC TaHHBIE CIIOCOOCTBYIOT
JlaJIbHEHIIIEMY COBEPILCHCTBOBAHUIO JIA3€PHOIO JICUCHUS Hapy-
IeHNI pedpakiuy 3a CYET YTOYHEHHUS IMOKA3aHUH K TEM HIN
WHBIM BUJIaM JIa3€pHBIX OIepaluii.

3axumouenue. 1. Y GONBHBIX MUOMUYECKAM aCTUTMATH3MOM
MPOBEICHUE JIA3CPHOU KOPPEKIUKM HAPYIICHHUS pPehpakiiu C
ucnoas3oBanueM TexHojorud ReLEx SMILE nmaer anamoruu-
Hele Femto LASIK pesynbrarel npu HaIW4UM COYETaHUS MU-
ONHHM CPEJHEH CTENEHH U JIETKOW cTeneHu acturmarusma. [1pu
ACTUTMATHU3ME CPEIHEH CTENCHN HAOIIOAACTCS CHUKCHUE KITH-
Huyeckux pesyasraroB ReLEx SMILE, kotopsle, TeM He MeHee,
OCTAIOTCSI BIIOJIHE YOBJIECTBOPUTEIILHBIMH.

2. [Mpumenenue meronuku ReLEx SMILE o6ecnieunBaet 3ua-
YUTEIHbHOE CHUKCHHE YU CIIa OCJIOKHEHHH JIa3ePHON KOPPEKIIMU
aHOMaJHii pepakiui Kak MPH JETKOM acTUTMAaTH3Me, TaK U
npu OoJsiee BhIPAKEHHBIX HAPYIICHHUSX JAHHOTO THIIA.
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SUMMARY

LASER CORRECTION OF MYOPIC ASTIGMATISM
USING FEMTO LASIK AND RELEX SMILE TECHNOL-
OGIES - EFFICIENCY AND SAFETY

2Smagulova A., 2Ahmedyanova Z.

!Corporate Foundation «University Medical Centery; *JSC «Medi-
cal University of Astana», Republic of Kazakhstan, Georgia

The purpose of the study is a comparative analysis of the ef-
ficacy and safety of the Femto LASIK and ReLEx SMILE tech-
nologies in correcting myopic astigmatism.

Materials and methods: The study included 1212 results of
interventions in patients with myopic astigmatism, incl. 721
(59.5%) using ReLEx SMILE technology and 491 (40.5%)
Femto LASIK technology. Visionometry and refraction investi-
gation were performed at the time of 3, 6, 9, 12 months after the
operation, as well as an analysis of the incidence of complica-
tions.

Results of the study: As a result of the study, it was deter-
mined that in patients with myopic astigmatism, laser correc-
tion of refractive error using ReLEx SMILE technology gives
similar results to Femto LASIK in the presence of a combination
of moderate myopia and mild astigmatism. With medium-level
astigmatism, the clinical results of Femto LASIK decrease (the
difference in this category of patients after 1 week was 12.7%
(p=0.04), they were also significant after 3 months (11.9%,
p=0.042) and 9 months (8.9%, p=0.048)), which, nevertheless,
remain quite satisfactory.

The use of the ReLEx SMILE technique provides a significant
reduction in the number of complications of laser correction of
refractive errors, with both light astigmatism (3.2 times) and
more pronounced violations (2.6 times). Significant differences
were revealed in the frequency of dry eye syndrome (4.7 times,
¥2=23.22, p=0.001), hypercorrection 14.3 times (2 = 34.52, p
<0.001) in favor of the ReLEx SMILE technique.
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Keywords: myopic astigmatism; laser correction; Femto
LASIK; ReLEx SMILE.

PE3IOME

JIABEPHAS KOPPEKIIUS MUOIIMYECKOI'O ACTUTI'-
MATHU3MA C HCHOJb30BAHUEM TEXHOJOIHWI
FEMTO LASIK 1 RELEX SMILE - 9@®EKTUBHOCTb
U BE3OITACHOCTb

12CmarysioBa A.ILL, 2AxmenbsiHoBa 3.Y.

!Kopnopamuenwiit pono «University Medical Centery, A0 «Me-
Quyunckuil ynueepcumem Acmanay, Pecnyonuxa Kazaxcman

Lenp ucciaenoBaHus — CpaBHUTENbHBIA aHain3 d(dexTus-
HoctH U OesonacHocTu TexHonoruit Femto LASIK nm ReLEx
SMILE npu koppeKIMyi MUOIIUYECKOTO aCTUIMaTU3Ma.

[Ipoananu3upoBansl pe3ynsrarsl 1212 BMernaTenbcTB y na-
LUEHTOB C MHOMTUYECKUM acTUTMaTu3Mom, B T.4. 721 (59,5%) ¢
ucnoib3oBanuem texnosoru ReLEx SMILE u 491 (40,5%) —
Femto LASIK. Ocyuiectsisiiack BU3HOMETPHS U ONIpeieTIeHue
pedpakimu B cpokax 3, 6, 9, 12 MmecsieB mocie onepaium, a
TaKXKe aHaJIU3 YaCTOTHI OCJIOKHEHHUM.

B pesynbrare nccienoBaHus ONPEAEIeHo, YTO Y OONBHBIX C
MHOIMYECKUM aCTUIMaTU3MOM IIPOBEJCHUE JIa3epHON KOppeK-
UM HapylieHus pedpakiyMy C UCIOIb30BAaHUEM TEXHOJIOTUH
ReLEx SMILE naer ananoruusnsie Femto LASIK pe3synbrarst
IIPU HaJIMYUM COYETAaHUsI MUOIIUY CPEIHEH CTENCHU U JIeTKOH
creneHu acrurmarusma. [Ipu acrurmarusme cpepHei cre-
NeHH HaONIONAeTCs] CHM)KEHHE KIMHMYECKUX pe3yJbTaToB
Femto LASIK (pa3nuuust B 3TOH KaTeropuu NarueHTOB CIIy-
ctsa 1 Henemo cocrasuiu 12,7% (p=0,04), 3HAUUMBIMU OHU
obu1H Taxxke cuyers 3 (11,9%, p=0,042) u 9 mecsues (8,9%,
p=0,048)), koTopble, TEM HE MEHEE, OCTAIOTCS BIIOJIHE YIOB-
JICTBOPUTEIbHBIMHU.

IMpumenenne meromuku ReLEx SMILE o6ecrieunBaer 3Ha-
YUTEJILHOE CHIDKCHUE YUCIIa OCJIOKHEHUH JIa3epHON KOPPEKIHU
aHOMaJTHH pepaKiiy KaK MpH JIerkoMm acturmarusme (B 3,2 paza),
TaK ¥ Npu Oosiee BBIPAKEHHBIX HapylICHUsX (B 2,6 pasa). 3Ha-
YUMbIE Pa3IMuusl BBIBJICHBI [0 YaCTOTE CHHIPOMA CyXOro Ivia3a
- B 4,7 paza (y*=23,22, p=0,001), runepxoppexuuu — B 14,3 paza
(0*=34,52, p<0,001) B monb3y meroaukn ReLEx SMILE.
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POJIb MHCYJIMHA B OLIEHKE COCTOSIHUSI KOCTHOM TKAHU ITPU CAXAPHOM JIMABETE THIIA 2

Cadaposa C.C.

Asepbaiiocancrkuil MeOUuyuHCKull yrugepcumem, kageopa enympennux 6onesueu 111, baxy, Aszepbaiiosxcan

MHorouHCIeHHbIE [OKa3aTeNbCTBA IOATBEPXKAAIOT CBS3b
MeXIy caxapHeiM auabetom Thma 2 (C/I2) ¥ MOBBIICHHBIM
PHCKOM HM3KOTPABMATHYECKUX IEPEIOMOB Ha (JOHE BHICOKOIT
MUHEpaIbHOH MoTHOCTH KocTHOM TKaHu (MIIK). Hapymenue
0OMEHHBIX ITPOILIECCOB B KOCTHOH TKaHU Y OONBHBIX CaXapHBIM
IabeToM, MO Beeil BEPOSTHOCTH, BBI3BAHO HETIOCPEICTBEHHBIM
BO3JEHCTBHEM AeUINTA HHCYINHA WIN/WM TUTIEPIIINKEMUH Ha
KOCTb, HAKOIUIEHHEM KOHEUHBIX IPOAYKTOB ITIMKHPOBAHHS B
KOCTHOM OPraHWYeCKOM MaTPHKCE, HapyIIAIOIINX CHHTE3 KOCT-
HOTO KOJUIar€Ha, MPOU3BOICTBOM BOCIIAUTENBHBIX IUTOKUHOB,
aIUMIOKWHOB U UX MOBPEKAAIONINM BO3JCHCTBHEM Ha KIIETKH
KOCTH M HapyIICHHEM HEPBHO-MBIIICYHON peryisiuui [1].

ITockonbky puck mepenoma B 1,5-2 pa3a BeIlle B CPaBHCHUH
€O 3/I0pOBOM MOMYJIALMEN U HE 3aBUCUT OT CHH)KEHHUSI MUHE-
PaTbHON TIIOTHOCTH KOCTH, YXyALIEHHE KauecTBa KOCTHOM TKa-
HU MOXKET OBITh OCHOBHOW MPUYMHOHN ee XpymKocTH. J[aHHBIE
CBUJICTENIBCTBYIOT, UTO Psf MOKa3aTelel SBISIOTCS Oonee WH-
(hOpMaTHBHBIMU B IIAHE TPOTHO3UPOBAHUS PHCKA HU3KOTPAB-
MaTHYECKUX MEPEIOMOB, HAOIIONAeMbIX Y MAIlEHTOB ¢ quabe-
ToM, U u3mepenue MIIK, no cymecTBy, He OTpa)aeT peajbHON
TEHICHINU PA3BUTHUS HAPYLICHUH PEMOAECITHPOBAHUS KOCTH y
MAMEHTOB ¢ AnabeToM THIa 2. BeImen3nokeHHOe onpeaenseT
HEOOXOIMMOCTh Pa3pabOTKH yCOBEPIICHCTBOBAHHBIX METOOB
OILIEHKH CBOWCTB KOCTH JUISl YTOUHEHHUS CTpPaTH()UKAIMOHHBIX
KPHTEPHEB PHCKA.

Llens ncchemoBaHus - BBIIBICHHHE B3aMMOCBSI3eH MEXTY
MHHEpAIBHBIM, OPTaHNIECKHM KOMIOHEHTOM KOCTH U PHCKOM
Pa3BUTHSA TIEPEIOMOB MOA BO3ACHCTBHEM META0OINIECKHX U3-
MEHEHUI, CBSI3aHHBIX C CaXapHbIM AHA0ETOM THIIA 2.

Marepuaa u Meroasnl. [IpoBeneHo mnomepeyHoe Hccieno-
Banue 137 mamuentoB ¢ C/12 (kenmmH - 85, MyxuuH - 52), y
KOTOPBIX paHee HE JHAarHOCTHPOBAHBI PACCTPOICTBA KOCTHOTO
MeTaboam3Ma B 0cTeonopo3. BospacT o0cienoBaHHBIX MalleH-
ToB coctaBui 40-70 net (58,4+0,9 net), MUTETBHOCTH AUabeTa -
8,140,7 net. Y Bcex o0ciemyeMbIx cOONpai aHaMHE3, BBIYUCIISUTH
unzieke maccel Tena (MMT) B kr/m? (30,040,3 kr/M?), OHOKpPATHO
OTIpEe/IIN CpeiHEee 3HAUCHNE TIIMKO3MIMPOBAHHOTO TEMOITIO0N-
Ha (HbAlc) xposu - 7,5+0,2%. KoHTponsHyt0 TpyHITy COCTaBIIH
82 manmenTa (48 sxeHmwH 1 34 mMyxund, 55,9+0,9 ner) 6e3 C/1 B
aHaMHE3e.
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Kputepun HCKIIOUEHHUS: THIA, paHEee JICUNBIINECS IO T10-
BOJYy OCTEONOPO3a MM MMEBIIME B aHAMHE3€ IEepeloM, 3a-
GoneBaHUs YHAOKPUHHONW CHCTEMBI, IEUEHH U MOYEK HEaua-
OeTHueckoil mpHupoabl, AMadeTHUecKyo Hedpomatuio V-V
CTajfuu.

Bcem  mammeHTaM = HpPOBOAMIM  JBYXHEPIeTHUECKYIO
peHTreHOBCKylo — abcopOumomerpuio  (Dual-energy  X-ray
Absorbtiometry — DXA) (Iencutomerp DXA, HOLOGIC, mo-
nens Discovery QDR 4500A,USA) mosscHHYHOTO OTAea O3B0~
HouHuKa (L1-L4) u obracTi MpOKCHUMaJIBHOTO OTIENa U MICHKH
oenpennoii koctu. MIIK mo BO3 kputepusM, mpuMeHsIEMbIM
B IMAarHOCTHUKE, PACLEHUBAJCS Kak octeonopo3 (T-kpurepuit
<2.5 SD), ocreonenus (T-kpurepuii ot -1 1o -2,5 SD) u HOp-
MaibHbIl (T-kputepuii >-1).

[MapameTpsr pocdopHO-KaIbIUEBOTO OOMEHa OLECHUBA-
JIMCh IO KOHIIEHTPAIIMKH HOHHU3UPOBaHHOro kanbius (Ca’")
[0 METOAy KOMIIIEKca Kpe3on(TalenHa U HEOPTaHUIECKOTO
tdochopa (P) meronom ymenpmeHus gpochopomonndaara B
CBIBOPOTKE KPOBH C IIOMOIIBI0 OMOXNMHUIECKOTO aHAIN3aTOPa
«COBAS INTEGRA 400/700/800» (IlBetimapus). OueHky
ypoBHS HHCynWHA, C-TenTuaa, mapaTHPEeOnTHOTO TOPMOHA
(PTH), xanprmronnna (CT) u BuTamuna D, B xpoBn mpo-
BOIMIN (EPMEHTOCBSA3BIBAIOIIUM A0COPOCHTHBIM METOAOM
(ELISA) ¢ ucnons3zoBanuem tect-Habopa ¢upmel «Cis Bio
International». Cxopocth kiryooukoBoit punprpannn (CKD)
BoicunThiBaid 1o (opmyne CKD-EPI. [Ing oneHku pesu-
CTEHTHOCTH K MHCYJIHHY paccuuTbiBajics uaaekc HOMA-IR
(Homeostasis Model Assessment of Insulin Resistance) [2].
O cocrosHuH (GOPMHUPOBAHUS KOCTHOW TKAaHU CYAHIH IO
aKTUBHOCTU o0mell menouHoit ¢pocdaraser (ALP) u comep-
JKAaHWI0 aMUHOTEPMHUHAILHOTO MPOTENTHAA MpoKoIareHa |
tuna (PINP) B ceiBopoTke KpoBH, a 00 ypoBHE pe30pOnuu
KOCTHOW TKaHHU - MO cofepxannio C-TepMHHAIBHOTO TEIO-
nentuga (b-CTx). MccnenoBanue KOCTHBIX MapKepOB ITPOBO-
JWIIN Ha aBTOMATHYECKOM DJIEKTPO-XEMUITIOMUHHCIEHTHOM
anamu3atope «COBAS e41» (LlIBeiinapusi) ¢ HCIOIb30BaHU-
eM peareHToB «Roche Diagnostics» (I'epmanms).

AHanu3 MOIy4eHHBIX JaHHBIX TPOBOMIN C HCIIOIb30BAHIEM
METO/IOB BapHAI[MOHHO-MaTeMaTHIECKOH CTATHCTHKHU TIPOTPaM-
MbI «BioStat Pro 6.2.2.0». CTaTHCTHUECKYIO 3HAUUMOCTD Pa3in-
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Tabauya. Xapakmepucmura nayuenmog ¢ C/{2 u konmpoivHou epynnol, cpeonee + owubdka cpeoneeo (M+m) u 95%/1

Iloxa3zaresnu

C/ 2 Tuna, n= 137

KounTposabshas rpynna, n= 82

MY KYUH/’KSHIIUH

52/85

39/43

Knunuko-aHaMHecTHYECKHE JaHHbIC

Bospacr, ner

58,4+0,56 (57,3-59,6)

55,940,87 (54,2-57,7)

I[HI/ITGJIBHO CThb III/Ia6eTa, JICT

8,140,42 (7,2-8.9) -

Poct, cm

163,3+0,64 (162,1-164,6)

165,8+0,74 (164,4-167,3)

Macca tena, kr

80,1+0,97 (78,2-82,1)

79,3+1,26 (76,8-81,8)

UMT, kr/m? 30,02+0,31 (29.,4-30,6) 28,7+0,37 (27,9-29,5)
JlabopaTtopHble JaHHbIE

HsAlc, % 7,5+0,16 (7,2-7,8) 4,9+0,06 (4,7-5,0)

tCa, mMr/mn 9,4+0,05 (9,3-9,5) 9,5+0,05 (9,4-9,6)

Ca®', MMoIB/n

1,07+0,01 (1,04-1,08)

1,13+0,01 (1,11-1,15)

P Heopr., MMoIB/1

5,0+0,08 (4,8-5.,2)

5,1+0,09 (4,9-5,2)

CK®, mur/mun Ha 1,73 M2

88,5+1,52 (85,4-91,5)

95,2+1,71 (91,8-98,6)

PTH, nr/man

51,741,44 (48,8-54,6)

45,142,33 (40,2-49,8)

BuTamMuH D, Hr/M

25,1£1,08 (22,9-27,2)

30,41+1,72 (26,95-33,86)

C-nenru 4,3+0,26 (3,7-4,8) 3,540,15 (3,1-3,8)
HOMA-IR 8,6+0,52 (7,5-9,6) 2,8+0,18 (2,4-3,1)
ALP, ME/n 122,243,01 (116,2-128,1) 123,54+4,88 (113,8-133,2)

PINP, ur/wmn 42,08+1,15 (39,8-44,3) 47,09+2,14 (42,82-51,35)

B-CrossLaps, rir/mi

0,495+0,02 (0,456-0,533)

0,424+0,02 (0,383-0,466)

I/IHCprMeHTaJILHbIe JAAaHHbIC

T-xpurepuit MIIK (LI-LIV)

-1,08+0,12 (-1,3; -0,8)

-0,73+0,19 (-1,1; -0,3)

Z-xputepuiit MIIK (LI-LIV)

-0,03+0,14 (-0,3; 0,2)

0,27+0,18 (-0,08; 0,6)

T-kpurepuit MIIK (11IB)

-1,1240,12 (-1,3; -0,8)

-0,64+0,18 (-1,0; -0,2)

Z-xputepuit MIIK (LLIB)

0,0240,12 (-0,2; 0,3)

0,2240,17 (-0,1; 0,5)

YMil mapameTpoB onpeaensuin no kpureputro U ManHa-YuTHHU.
3Ha4eHUsT CYMTANM CTATUCTHYECKH 3Ha4MMbIMU mipu p<0,05.
Jl1st ucenenoBaHusl 3aBUCUMOCTEN MEXIy MapameTpamu Ipu-
MEHSUTH KOPPENSIHOHHBINA aHanu3 o Crnupmeny (T).

Pe3yabrarsl u ux odcy:xkaenue. B rabnuue | npencraBneHa
XapaKTePUCTUKA BKIIOUEHHBIX B HCCIIEI0BAHUE MAL[EHTOB.

Ilo maHHBIM aHamu3a pe3yabTATOB HCCIENOBAaHMSA AMHA-
MHKa HHCYyIHHeMHUH y nanueHToB ¢ C/2 xapakTepu3oBanach
yBenndeHueM uHcynunosoro orsera (HOMA IR — 8,6+0,52).
Cpennue 3HaueHus ceiBoporoyHoro HblAc Owuim B mpene-
JaX HOPMBI: JJIsi BCEH TPYIIBI 00CIET0BAHHBIX MAI[HEHTOK
- 7,54¢0,16% (7,2-7,8). Y mauuentos ¢ C/12 yposens PTH B
CBIBOPOTKE OBIJT CBSI3aH C ITOKA3aTeIeM PE3UCTEHTHOCTHU K HH-
cynuny — ungekcom HOMA-IR, Ha 4to ykasbiBaeT K03 du-
LUEHT paHroBoil koppensuuu r=-0,273, p=0,01. PTH moxeTt
BIHMATH HA BBICBOOOXKICHHE WHCYINHA MOMKEITYTOUYHON Ke-
JIe30H, NeficTByS Ha MeTa0OIM3M MHCYIMHA U TIIOKO3bI. Tak,
npu noswimeHnyu KoHueHtpanuun PTH naGmiomaercs ysenu-
YeHHe ypoBHA INIOKO3bl B Iuiazme [3]. [lo-Buaumomy, BO3-
HUKAaeT pEeLMNPOKHAs B3aUMOCBA3b Mexay cekpeuueit PTH
U BIMSHUEM Ha METa0ONM3M IVIIOKO3bl U KalbIUs, YTO MPO-
SIBISIETCSI UX MOJYNUPYIOIIUM JEHCTBHEM Ha CEKPEIHIO HH-
CylMHA ¥ TIIOKaroHa. B yclIoBusX IHUMOKanbLUEMHH CEKpe-
uust PTH ycunuBaercs, 4To, B CBOIO O4epe/lb, YBEJIUUNBAET
YPOBEHb KaJbIHs B CBIBOPOTKE KPOBH, BCIEACTBUE UETO yBe-
JUYMBACTCS CEKPENHs MHCYIHHA KIETKAMHU MOJKETYyI0THOI
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JKeJe3bl. YCTAaHOBIEHO, YTO THIEPKANbLEMHUS U yBEIHUCHHE
KOHLEHTPALMH MEKKIETOUHBIX Ca?’ UrparoT 3HAYNMYIO POJIb
B CEKPELUH HHCYIMHA KJIETKAMH MOXKEIYAOUYHON KeIe3bl
[4]. Takum obpazom, PTH nelicTByeT kKak aroHUCT WHCYJIH-
Ha. B3auMocBA3p MeXIy KalbIUH-PETyNUPYIOIIUMHI TOPMO-
HaMH, OCTPOBKOBBIM aIlMapaToM IMOKEITYJOYHOH Kele3bl
TOMEOCTa30M KaJbIlMs U TTIOKO3bI MPOUCXOAUT C TOMOIIBIO
MeXaHU3MOB 00paTHOH cBsi3u [5].

[pu C/ tuna 2 3nagenust PINP craructudecku 3HaunuMo He
OTIIMYAINCH OT 3HaYeHUi rpynmsl KoHTposs (p>0,05). Oxnaxko,
BBISIBIEHA TEHACHIUS K CTAaTUCTUYECKH JOCTOBEPHOMY MOBBI-
meHuto 3HadyeHnit PINP y My>X4uH ¢ ATUTENBHOCTHIO TEUCHUS
CJ12 menee 10 jeT B cpaBHEHUH C )KCHITUHAME JaHHOH TPYIIIIBI
(p<0,05), uto cormacyercs ¢ JaHHBIMU psila aBTOPOB U MIpen-
TOJIOKUTETILHO CBA3AHO C PE3UCTEHTHOCTHIO K HHCYIHUHY [4-6].
Tax, pa3BuBaroiiascs Ha poHe IMIEPUHCYITMHEMUH PE3UCTEHT-
HOCTb K HHCYJHHY, B TOM YHCIIE U 0CTEO0IacT-clieupHUIECKUX
PELENTOPOB K MHCYIMHY, BeAET K HapyuieHuto auddepenuna-
LUK 0CTEO0IaCTOB M YMEHBILICHUIO 00pa30BaHus TPabeKyIsip-
HOIT kocTu. Ipyrum ()akTopoM, OTPULATENIBHO BIHSIOLIMM Ha
PEMOIENNPOBAHNE KOCTH, SBISAETCS CHIKEHHE MTPUTOKA KPOBU
K KOCTHOH TKauu [7].

KoppensaunoHHbli aHaNIN3 B M3y4aeMbIX TPYMINax BBIABUI
6onee Beicokuid UMT y aum ¢ HU3KUM 3HaYCHHEM CBIBOPO-
toyHoro b-CTX, 4To ommcaHo paHee W B psiAe IPYrHUX HC-
cnenoBanuii [8]. Y manuentos ¢ C/12 3HauMMBbIe KOPPEIAIUN
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Habmonanuce Mexay b-CTx u 3Hauenuem UMT (r=-0,163,
p=0,04), xonuenrtpauuerr wuncynmuna (r=-0,210, p=0,02),
C-nentunom (r=-0,402, p=0,001) u unnexkcom HOMA-IR (r=-
0,191, p=0,04). Takxe, y 60mbHbIXx C/I2 ¢ JIUTEIBHOCTHIO
3abonesanust 10 10 ger ypoBenb PINP Obin ciiabo, ogHako
CTaTUCTUYECKH JIOCTOBEPHO CBsizaH ¢ mHaekcom HOMA-IR,
ko3 dunuentom panrosoit koppemsuuu r=0,217, p=0,05.
Buoxumuueckue Mapkepbl KOCTHOTO PEMOICIUPOBAHUS NIPU
OKUPEHUM HMXKE, YEeM Y JIMI[ C HOPMaJIbHBIM BecoM [9], ox-
HAKO pa3HHIAa B 3HAYCHUSIX MApKEepOB Pe30pOILUHU HECKOJIBKO
Oouiblire, 4YeM TaKoBasi MapKepoB (POPMHUPOBAHUS. DTO MPUBO-
IUT K Oosiee BHICOKOMY PHCKY IIE€pesioMa KOCTH IPHU OXKHpe-
HUH, CBSI3aHHOMY C T€M, YTO IPOBOCHAJINTEIbHBIC IUTOKUHBI
U3 BHCLIEPATIBHOIO XUPA, TAKHE KaK HHTepaeikuH-6 (IL-6) u
¢dakrop Hekpo3sa omyxonu aibda (TNF-a), yBenuuusaror pe-
30pOLMI0 KOCTH, IOITOMY MOT'YT OKa3blBaTh OTPULATEIBHOE
BozneiictBue Ha MIIK [10].

IMomyueHHbIE pe3ysbTaThl MOKa3aiy, 4To ypoBeHb HbAlc y
HalMEeHTOB C JMa0eTOM HMEET OTPHULATEIbHYIO KOPPEISLHIO
¢ Mapkepom ¢opmupoBanus koctu PINP (r=-0,254, p=0,01).
OtpunarensHas csi3b PINP ¢ HbAlc cBumerenscTByeT, 9TO
o0pa3oBaHUe KOCTHOI TKaHM HapyIIAeTCsl BBICOKUM YPOBHEM
IJIFOKO3bI B KPOBM; COOTBETCTBEHHO, Juna ¢ C/I npu Heynos-
JICTBOPUTEIBHOM IIIMKEMHUYECKOM KOHTPOJIC MMEIOT OOJIBIINI
pHUCK HHU3KOTpaBMarnueckux mnepeiomoB [11]. MccnenoBanus
BBISIBWIIM, 4TO 3Ha4eHuss P1NP cBs3aHbl ¢ TOJNEPAHTHOCTHIO K
IJIIOKO3€ U CeKpeLuel HHCYIMHA, XOTsI MEXaHU3MBI 10 KOHIIa He
BbIsICHEHHI [ 10].

VY nauuentoB ¢ C/12 BbIsIBICHA KOPPEIALU MEXAY H3Me-
HeHueM T-KpUTepusi, U3MEPEHHOro B OOJIACTH IMOSCHUYHO-
ro ornena no3poHounuka u C-nentupom: r=0,346, p=0,02.
Kpome Toro, BbIsiBiICHa IIOJIOKUTENIbHASL CBA3b MEXAY HH-
JIEKCOM MaccChl Tejla U MUHEPaJbHOH IUIOTHOCTBIO KOCTH,
0COOEHHO ACHO BBIpa)KEHHAs IPU AJUTEIBHOCTH OCHOBHOTO
3aboneBanus menee 10 ner. Tak, npu C/2 Mexay uU3MeHe-
HueM T-KpuTepusi, U3MEPEHHOro B 00JIACTH IICHKH OeapeH-
HOoll xoctu U MMT BbIsiBIIeHA OCTOBEpHAs 3aBUCHMOCTD:
r=0,310, p=0,02; a Taxxe, ¢ ungekcom HOMA-IR: r=0,293,
p=0,04. ¥V myxuun ¢ C/I2 BbIBIEHA 3HAYMMAasl CBSI3b MEX-
ny T-xputepuem, nsmepennsiM B obmactu L1-L4 u UMT:
r=0,314, p=0,04. Hannuuue NONOKUTEIBHOW CBSI3U MEXKIY
UMT u MuHEpasbHOW MIOTHOCTBHIO KOCTHU MOATBEPKAAIOT U
JaHHBIC JPYIHMX aBTOPOB [12], 3TO CBUAETEILCTBYET O TOM,
yto MIIK, onpexnensiemoe ¢ nomoubto DXA, BbIlIe y Juil ¢
OXXKHPEHHEM, Tak Kak Oosiee Boicokuit UMT u TosmnHa Msir-
KHX TKaHel o0yciaBiuBaioT omnoKy B uamepenusx DXA [9].
Opnako, pu C/I2 He BBISBICHO KOPPEISALHMH 10 TTOKA3aTeII0
UMT u T-xpureputo MIIK, uzmepenHomy B obiacTu Iueii-
K1 OEIPEHHOI KOCTH, YTO CBHAETEILCTBYET O Pa3HOH 4yB-
CTBUTEJIBHOCTH Pa3IMYHBIX YYaCTKOB K METa0OIIMYEeCKHM
U3MEHEHUSIM, ITOCKOJIbKY KOpPTHKalbHas W rybuaras KOCTh
MOTYT [10-Pa3HOMY pearupoBaTh Ha UHCYINH, Ioko3y, UMT
U naparupeouHslii ropmMoH [8]. Kpome Toro, n30ObITOUHBIH
BEC CBs3aH C 3aMeJUICHHOHN IoTepeif MacChl KOCTHOW TKaHU B
MmeHomnayse [11], uTto cornacyercs ¢ TeHIEHLUUEH K MOJOXKU-
TeJIbHOMY 0ajaHCy KOCTH y JKCHIIHH PU OXKHUPCHUU.

Menbmue 3nauenust MIIK, uamepennoro B oonactu L1-L4,
U CHIDKEHHE MeTa0oM3Ma KOCTHOM TKaHH MO pe3ysibraTaM
aHaJIM3a KOCTHBIX MapKEPOB, IPOSBIISIOIIUXCS TOPMOKECHHEM
nporeccoB GopmupoBanusi koctu - PINP, MoryT ObITh BbI-
3BaHbl MHCYJIMHOPE3UCTEHTHOCTHIO Ha paHHUX ctaausx C/12
(r=0,255, p=0,02) u uHCYIMHONECHUEH IIPU AJUTEIBHOM Te-
yenuu CI12, a Takxe runepriukeMueii [12]. Ognako, B CBA3H
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C TEM, YTO COCTOSIHHE IIIMKEMHUYECKOro MpoQuis sBIiseTCs
BECbMa INHAMUYECKUM [10Ka3aTeIeM, KOPPEIALUOHHAs CBA3b
mexay ypoBHem HbAlc u cHmwkenuem T-xpurepus MIIK
HE BBIABJICHA, YTO COINIACYETCs C pe3yibTaTaMU APYTHX
aBTopoB [9]. ConocraBieHue AaHHBIX T-KpuTepus mo-
SICHUYHOT'O OTJeJia M03BOHOYHHKA ¢ ypoBHeM b-CTX y
nanueHToB ¢ CJ{2 BBIABMIIO JOCTOBEPHYIO CBSA3b MEXAY
3TUMH nokazarenamu (r=-0,231, p=0,02). B pesynsrare
HCCIICJIOBAHUS BBISIBICHA CBSI3b Z-KPUTEPHsS MOSCHUYHOTO
otzena mo3BoHoyHuka ¢ ypouem b-CTX y naunentos ¢ CJ12
(r=-0,227, p=0,02). ¥V xeunwmun ¢ C/I2 B npemenomnayse 3Ha-
YUMOW 3aBUCHMOCTH I10 YKa3aHHBIM IlapaMeTpaM HE BbISIB-
sgeHo. OgHaKo, B MOArPYIIE JKEHIIMH 10CTMEHOMAay3albHO-
ro nepuoja ¢ C/I2 BwIsiBICHA JOCTOBEPHAsI 3aBUCUMOCTD I10
u3ydaeMblM napamerpam (r=-0,302, p=0,04), uto yxa3plBaeT
Ha HEOOXOJUMOCTh YUUTHIBATh (PU3HOIOTHYECKOE CHIDKCHHE
MHUHEPaJIbHOM MJIOTHOCTH KOCTHOH TkaHM nocie 45 net. Tak-
e, B IIOJArPYIIE )KEHIINH BbISBICHA KOPPEIALUSI ITUX 3HA-
yeHuil no Z-xkpureputo (r=-0,365, p=0,01), nmoxuepkusaro-
11as CBA3b MEX]Y JaHHBIMU [TOKa3aTeJIIMM, & 3HAUUT U CBA3b
C OCTEOII0OPO30M B HCCIIEAYEMOH rpyIIe.

[IpoBenenHoe uccae0BaHKE SIBISIETCS MONBITKON YKa3aTh Ha
3HAa4YEHHE ChIBOPOTOYHOI'O MHCYJIMHA KaK BO3MOXKHOTO Mapkepa
pemMozenupoBanust KOcTu y 60ibpHbIX C/12. 3HAYMMBIM SIBIISICT-
sl TakKe TOT (DaKT, YTO MapKepbl KOCTHOTO PEMOJISITHPOBAHUS
paccMarpeHbl Kak Hanboliee HH(POPMATHBHBIE MapKEPhl OLICHKH
CJIOKHOT'O BJIMSHUS MHCYJIMHA Ha METa0OJIN3M KOCTU B COBpE-
MEHHOH KJIMHUYECKOH MPaKTUKe, HE3aBUCHMO OT THIIA HapyIIe-
HUI ero cekpelnu (MMeeTcsl BBUAY CTaaAus TUIEPUHCYIMHEMUN
/MHCYITMHOPE3UCTEHTHOCTH MJIM OTHOCHTENILHOM CEKPEeTOPHOM
nepocrarounoctu npu CA2) [11]. V GoabHBIX caxapHbIM ana-
OeroM Tuna 2 U3MEHEHHMsS MHHEPAJIbHOW IUIOTHOCTH KOCTHOMH
TKaHH, BBIBICHHbIC TOJIBKO B 16% cilyyaeB, COOTBETCTBOBAJIN
OCTEOIIOPO3y, OJHAKO 3HAUUTEIBHO Yallle OTMEYanach OCTEO-
nenus. [Ipu caxapHom auabere ypoBeHb MapKepoB pe3opOiun
KoCTH OoJiee BBICOKHit, ueM cpemu Jui 6e3 CJI, omHako Mexa-
HM3M, JISKAIIUH B OCHOBE 3TOro Ipolecca, He0CTaTOUHO M3-
yueH [12].

BriBonbl. B pesynbrare npoBeIeHHOIO MCCIIEIOBAHMS BbIABIIC-
HO, YTO MOBBILICHHAS] PE3UCTEHTHOCTh K MHCY/INHY W/JIN THIIePHH-
CYJIMHEMHUSI, TI0 BCeil BEPOSTHOCTH, BIHSIOT HA aHAOOIMYECKHUI
OTBET KOCTHOH TKaHM, Hapyllas NIPOYHOCTb KOCTH. BbIaBieHo,
YTO OXKMPEHHE M THIICPUHCYJIMHEMHUs HE MOTYT OBbITh (pakTopa-
MM, 3aIUIIAIOIIMH KOCTb, YTO MOATBEPIKAACT JaHHBIE, yKa3bl-
BAOLE HA 3HAYMMOCTb U3MEPEHUS MAPKEPOB KOCTHOTO PEMO-
JICJIUPOBAHUS B COUCTAHUM C MUHEPAJIbHOH INIOTHOCTBIO KOCTU
IIpH OLICHKE U POrHO3MPOBAHHUH pHCKa nepeioMoB. Heobxomu-
MBI NPOBEJCHUE JAJBHEHIIIMX UCCIICAOBAHUM C IIEIIBIO BBISIBIIC-
HHUS TATO(QU3HOJIOTMUECKUX MEXaHH3MOB, C TOMOIIBIO KOTOPBIX
PE3UCTEHTHOCTh K MHCYJIMHY MOMKET OTPULIATEJIbHO BIUATH Ha
KOCTHBII MeTabOoIn3M.
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SUMMARY

THE ROLE OF INSULIN IN THE ASSESSMENT OF
BONE HEALTH IN TYPE 2 DIABETES

Safarova S.

Azerbaijan Medical University, Department of Internal Diseas-
es I1I, Baku, Azerbaijan

The purpose of this study was to identify complex relation-
ships between the mineral, organic component of bone and the
risk of fractures under the influence of metabolic changes asso-
ciated with type 2 diabetes.

A cross-sectional study of patients diagnosed with T2DM
(n=96) was conducted; control group, consisted of 82 individu-
als. All patients were studied calcitropic homons, serum bone
remodeling markers and bone mineral density with (DXA).

In the course of this study, there was a correlation between
serum insulin levels, bone metabolism markers and bone mass
density determined by lumbar DXA in patients with type 2 dia-
betes. This allows us to believe that the presence of type 2 dia-
betes mellitus aggravates the disturbances of bone remodeling,
thereby contributing to the development of osteoporosis.

This study found that increased insulin resistance and/or hy-
perinsulinemia may affect the anabolic response of bone tissue,
adversely affecting bone strength. Study suggests that obesity
and hyperinsulinemia not be bone-protective factors, which
complements the growing body of evidence that points to the
importance of measuring bone remodeling markers in combina-
tion with bone mineral density in assessing and predicting the
risk of fractures. Further studies are needed to determine the
pathophysiological mechanisms by which insulin resistance can
adversely affect bone metabolism.

Keywords: diabetes mellitus, insulin, bone remodeling.
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POJIb HHCYJIMHA B OHEHKE COCTOsIHUSI KOCT-
HOI TKAHHM ITPU CAXAPHOM JIMABETE THIIA 2

Cadaposa C.C.

Azepbatioscanckuil MeOuyuHCKUll yHugepcumem, kageopa my-
mpennux oonesnett 111, baxy, Azepbaiioxrcan

Llenp maHHOTO HCCIIENOBAHUSI - BBISBICHHE B3aMMOCBSI3H
Me)K)Iy MHUHEPAJIbHBIM, OPraHU4Y€CKUM KOMIIOHEHTOM KOCTH U
PUCKOM pa3BUTHA IIEPEIOMOB 110 BIIUAHUEM MeTaGOJ’lI/l'-[eCKI/IX
W3MEHEHHH, CBI3aHHBIX C JUA0CTOM THIIA 2.

[IpoBeneno nomnepedHoe McCIEIOBAaHUE MALMEHTOB C caxap-
HbIM fnadetom tuna (CA2) (n=137); rpynmna KOHTPOJIs COCTOSA-
na u3 82 aui. Y BceX MallMEHTOB U3Y4EHbI KaJbLIUTPOIIHBIE FOp-
MOHBI, CBIBOPOTOYHBIE MAPKEPBI KOCTHOI'O PEMOACIIUPOBAHUA U
MUHEpaJIbHasA IJIOTHOCTbL KOCTH C IIOMOIIBIO ABYXOHEPIE€THUYC-
CKOM peHTreHOBCcKo# abcopounomerpun (DXA).

B xoze uccnenoBanus BBISBICHA KOPPEISLUS MEXKIY YPOB-
HEM CBIBOPOTOYHOIO HMHCY/JIHMHA, MapKepaMH KOCTHOTO MeTa-
0osin3Ma U IUIOTHOCTBIO KOCTHOW MaccChl, ONpeAessieMol MpH
nosicinyHoit DXA y manmenTtos ¢ C/I2. D10 no3BonseT npea-
10J1araTh, YTO HaJU4YKME CaXapHOro auadeTa Tuna 2 B aHaMHe3e
ycyryOiseT HapylleHHs: KOCTHOTO PEMOAEIMPOBAHHUS, CIIOCO0-
CTBYS Pa3BUTHIO OCTEOIIOPO3a.

B X0A€ JaHHOI'O MCCJICAOBAHKMA BBISABIICHO, YTO ITOBBIIICHHAs
PEBUCTCHTHOCTb K I/IHCyJ'lI/IHy I/I/I/I.]'II/I FI/IHCpI/IHCyJ'[I/IHeMI/IH MOFyT
BJIMSITh HA aHA0OJIMUYECKUN OTBET KOCTHOW TKaHM, Hapyluas ee
IIPOYHOCTH. [laHHOE HCCllel0BaHUE CBUIETEIBCTBYET O TOM, YTO
O)KHUPEHHE ¥ THIEPUHCYIMHEMUsI HE SIBIISIIOTCS (hakTopamu, 3a-
HIMIIAIHUMHU KOCTh, YTO YKa3bIBA€T HA 3BHAYUMOCTb U3MEPEHUA
MapKepOB KOCTHOTO PEMOJEIMPOBAHMS B COYCTAHUH C MHHE-
paJIbHOI MJIOTHOCTBIO KOCTH IIPU OLICHKE M IIPOTHO3UPOBAHUU
pucka nepenomoB. HeoOxoqumo npoBeaeHne qaabHEHIINX HC-
CJICMIOBAHUI C I1IEbI0 BBISBICHUS MATO(PH3HOIOTHYCCKIX Me-
XaHU3MOB, C IIOMOLIBIO KOTOPBIX PE3UCTECHTHOCTb K MHCYJIMHY
MOXET OTPULATEIIbHO BJIMUATH HA KOCTHblﬁ MeTa60J’lI/I3M.
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AN ALGORITHM FOR PROGNOSIS OF RECURRENT MYOCARDIAL INFARCTION
IN TYPE 2 DIABETES MELLITUS PATIENTS FOLLOWING DETERMINATION
OF ENDOTHELIAL DYSFUNCTION MARKERS

Minukhina D., Babadzhan V., Minukhin D., Krasnoyaruzhskiy A., Yevtushenko D.

Kharkiv National Medical University, Ukraine

Acute myocardial infarction (AMI), as one of the most com-
mon forms of ischemic heart disease (IHD), continues to occupy
one of the leading places among causes of mortality. Diabetes
mellitus (DM) is one of the risk factors for AMI, which can com-
plicate the course of AMI [9].

Some indices of endothelial dysfunction, which have a key
role in the development of adverse cardiovascular events, are as-
sociated with high risk of cardiovascular complications, which
determines the relevance of the study of the relationship be-
tween markers of endothelial dysfunction as predictors of their
occurrence [8]. Diabetes mellitus is one of the most dangerous
risk factors for AMI, which can complicate its course [4]. En-
dothelial vasodilator system dysfunction, which is accompanied
by lower levels of nitric oxide (NO), is a typical sign in patients
at risk for coronary artery disease, so coronary vasodilator dys-
function may involve prolonged progression of atherosclerosis
and cardiovascular events [1,5]. A recent meta-analysis by Xuan
C. etal., which included 4713 participants, demonstrated that an
increase in the level of asymmetric dimethylarginine (ADMA),
which is a competitive nitrogen oxide inhibitor, is associated
with an increased risk of IHD [12]. The high risk of vascular
catastrophes is a motive for the study of pathogenic mechanisms
of thrombotic formation in type 2 diabetes. Type 1 plasminogen
activator inhibitor (PAI-1) is known to be a member of the su-
perfamily of serine protease inhibitors and the main fibrinolysis
inhibitor in the plasminogen activator system [3]. A high con-
centration of PAI-1 plays a key role in the pathogenesis of arte-
rial and venous thrombosis and contributes to thrombotic events
[10]. There is evidence that this marker is used as a predictor of
mortality due to cardiovascular failure [2].

The purpose of this study was to elaborate a mathematical
model for prediction of the development of recurrent myocardial
infarction in patients who had acute myocardial infarction with
concomitant type 2 diabetes mellitus.

Material and methods. The study included 73 patients with
AMI and concomitant type 2 DM (among them 43 men and 30
women, mean age 62.73+1.39 years). Control group comprised
20 practically healthy persons (including 10 men and 10 women,
mean age 60.85+1.37 years).

The patients were divided into clusters using hierarchi-
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cal cluster analysis: Cluster 1 (20 patients, mean age 62.0+2.4
years), Cluster 2 (53 patients, mean age 63.0+1.7 years).

AMI was diagnosed according to the Order of the Ministry
of Health of Ukraine No. 455 as of 02.07.2014 “Unified clinical
protocol for emergency, primary, secondary (specialized) and
tertiary (highly specialized) medical care and medical rehabilita-
tion of patients with acute coronary syndrome with ST segment
elevation, based on clinical, electrocardiographic and biochemi-
cal criteria” [11].

Quantitative PAI-1 content was determined by immunoas-
say method using a commercial test system manufactured by
Technoclone PAI-1 ELISA Kit (Austria) on the 1% day of myo-
cardial infarction. Biochemical study included determination
of total cholesterol (TC) and high-density lipoprotein (HDL),
low (LDL) and very low density (VLDL), carried out by peroxi-
dase method using “Cholesterol Liquicolor” reagent kit manu-
factured by “Human” (Germany) in blood serum stabilized by
heparin. The level of triglycerides (TG) was determined by
enzymatic colorimetric method using “Triglycerides GPO” re-
agent kit manufactured by “Human” (Germany). Determination
of glycosylated hemoglobin was carried out by high-speed chro-
matography using automatic analyzer Adams Alc according to
the generally accepted method. Determination of blood insulin
levels was performed using a commercial test system manufac-
tured by DRG Instruments GmbH (Germany).

All the patients underwent one- and two-dimensional echo-
cardiography (EchoCG) using ultrasound device “Radmir”
T1228A (Kharkiv, Ukraine).

Statistical processing of the results of the study was conduct-
ed using Statistica 6.0 software. The relationship between the
signs was determined by calculating the nonparametric Pearson
%2 criterion. The results were considered significant at p <0.05.
Correlation analysis (correspondent analysis) was used to visu-
alize the relationship between the event (recurrent infarction)
and markers (PAI-1, ADMA, creatinine phosphokinase, end-
diastolic value (EDV)), which allows us to provide frequency
tables in the form of distances between variables in a space of
lower dimension, reflecting the level of interconnection between
the indices: the closer the arrangement of signs to each other, the
closer the connection [6].
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Results and heir discussion. At the first stage of the study the
patients were distributed to the clusters according to the sever-
ity of the disease (Table 1). Cluster 2 patients, in comparison
with Cluster 1, had significantly higher indices of atherogenic
fractions of lipid (total cholesterol, low density lipoprotein cho-
lesterol, very low density lipoprotein cholesterol), carbohydrate
metabolism (glucose, glycosylated hemoglobin, insulin), levels
of markers of endothelial dysfunction and thrombi formation
(ADMA, PAI-1), creatinine phosphokinase and much lower
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ejection fraction, indicating progression of atherogenic changes
in vascular intima and severe degree of insulin resistance in
these patients (p<0.05).

In addition, the percentage of patients with recurrent infarc-
tion in Cluster 2 was 77.3% (41/53), while in Cluster 1 only 15%
(3/20). Therefore, Cluster 2 can also be called a high-risk group
for recurrent myocardial infarction (and other complications),
which, of course, is associated with the severity of the course of
type 2 diabetes mellitus (Table 2).

Table 1. Levels of PAI-1, ADMA and indices of carbohydrate, lipid metabolism in patients with acute myocardial infarction
with type 2 diabetes mellitus according to clusters, M+m

M:=tm
Index Control group Cluster 1 Cluster 2
(n,=20) (n,=20) (n,=53)
Age, years. 60.9+1.4 62.0+£2.4 63.0+1.7

ADMA, mcmol/l 0.465+0.048 0.822+0.074* 1.12+0.03*#
glucose, mmol/l 4.38+0.07 9.34+0.42%* 13.93+0.32%*#
insulin, mcIU/ml 17.35£1.15 52.61+2.86* 76.26+0.36*#
glycosylated hemoglobin, % 5.17+0.06 8.91+0.22* 12.68+0.29*#
End-systolic diameter, mm 2.44+0.02 4.07+0.14* 4.83+0.06*#

End-dyastolic diameter, mm 3.7+0.02 5.15+0.13* 6.1+0.07*#
End-systolic value, ml 21.5+0.3 77.7£4.2% 110.3£2.5%#
End-dyastolic value, ml 60.6+0.4 145.5+6.3* 177.744.7*#

ejection fraction, % 65.6+0.3 51.8+1.2% 39.5+1.2%#
triglycerides, mmol/l 1.87+0.13 1.98+0.14 2.95+0.11*#

TC, mmol/l 4.55+0.12 4.96+0.15* 6.92+0.12*#

LDL cholesterol, mmol/I 2.51+£0.17 3.62+0.17* 4.75+0.12%#

VLDL cholesterol, mmol/l 1.36+0.03 1.05+0.06* 2.11+0.08*#

HDL cholesterol, mmol/l 2.46+0.08 1.37+0.06* 0.97+0.04*#
PAI-1, ng/ml 18.64+1.05 46.61+3.19* 69.56+0.33*#

creatinine phosphokinase, U/l 8.83+0.5 245.3+5.4* 319.3+4.9%#

* - statistically significant (p <0.05) difference from the control group;
# - statistically significant (p <0.05) difference from Cluster 1 (Mann-Whitney criterion)

Table 2. Comparative analysis of cardiovascular complications in patients with type 2 diabetes mellitus

Index Cluster 1 Cluster 2 Total number of patients
(n,=20) (n,=53) (n=73)

gender: M — 14 29 43

F- 6 24 30

Recurrent myocardial infarction 3 (7%) 40 (93%) 43

Pulmonary edema 0 14 (100%) 14
PATE 0 8 (100%) 8

Atrial fibrillation 1(14.3%) 6 (85.7%) 7
Ventricular extrasystole 2 (33.3%) 4 (66.7%) 6
Atrioventricular block 0 2 (100%) 2
Ischemic stroke 0 2 (100) 2
Aortic aneurysm 0 1 (100%) 1
Death 0 6 (100%) 6
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Thus, the very fact of the patient’s affiliation with Cluster 2
indicates (predicts) recurrent infarction with a 75% probability.

The objects were classified into clusters using the classifica-
tion functions F1 and F2. A patient is assigned to the cluster with
greater classification function. For the case of two groups (as in
our study) for simplicity, we did not compare F1 and F2, but
considered their difference (F1-F2). If (F1-F2) >0 the object was
assigned to Cluster 1. If (F1-F2) <0 - to Cluster 2.

Fig. shows a discriminant function, which is described by
the equation of line: “cholesterol” = 19.5-0.2 “insulin”. That is,
all points on the diagram below the discriminant line belong to
Cluster 1, and above to Cluster 2. Hence the classification rule is
reduced to the condition:
AF=F2-FI=cholesterol+0.2insulin-19.5={>0-Cluster 2;<0-Cluster 1},

where [cholesterol] = mmol/l; [insulin] = mcIU/ml.

Patients with type 2 diabetes mellitus (Table 1), assigned to
Cluster 2, significantly increased the levels of total cholesterol
and insulin, indicating a severe degree of insulin resistance, de-
pletion of endocrine compensatory mechanisms and progression
of atherosclerosis (p<0.05).

Thus, if the calculated value of AF for a particular patient is
positive, then he should be assigned to Cluster 2. Otherwise, to
Cluster 1.

In the second stage of our study, we selected the following
threshold values for markers, in which the frequency of the di-
chotomy indicator significantly differed in groups without and
with recurrent infarction and comprised 168.3 ng / ml for PAI,
1.05 memol / 1 for ADMA, 180 ml for EDV, 300 U /1 for creati-
nine phosphokinase.

Recurrent myocardial infarction probability index (“RMIP In-
dex”) was calculated for the prediction of recurrent infarction,
which is:

RMIP index = 2 EDV + ADMA + PAI-1 + creatinine phos-
phokinase

Since the predictor dichotomy values take only 0 or 1, the
“RMIP Index” can vary from 0 to 5 points. In this case, the in-
equality will be fulfilled, provided that the “RMIP Index” >3

(Fig.).

2-EDV ATINA PAI-1 I —

phosphalnaace

{ml}) (memol /ml) (mg/ml) fLEdH]
=180 — (0} =1.05 —(0) =68.3 —(0) <300 — (0}
=180 — (1) =1.05 A1) =68.3 1) =300 — (1)

i L L d
Qor?2 Dorl Oorl forl
z
RMIP inlex | 0. 1. 2, 3 4, 5

Without recurrent infarction Recwrent infarction

Fig. Algorithm for prediction of recurrent myocardial infarc-
tion in patients with type 2 diabetes mellitus

Of the 73 patients with DM-2, 43 persons had recurrent
myocardial infarction. Our calculations helped correctly pre-
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dict recurrent infarction in 37 patients. Thus, the sensitivity of
prognostic method was 84.1% (37/44), and the specificity was
93.1% (27/29). At the same time, the overall prediction accuracy
reached 87.7% (64/73).

The elaborated model for recurrent myocardial infarction
prognosis in patients with type 2 diabetes mellitus can be used in
practical health care institutions with the aim of optimizing the
diagnosis of hospital and non-hospital complications of acute
myocardial infarction.

Conclusions. 1. Patients with acute myocardial infarction and
type 2 diabetes mellitus, assigned to Cluster 2, were found to
have a significant increase in lipid (total cholesterol, LDL cho-
lesterol, VLDL cholesterol, triglycerides and a decrease in HDL
cholesterol) and carbohydrate (glucose, glycosylated hemoglo-
bin, insulin) metabolism in comparison with Cluster 1 patients
and control group indicating the progression of atherogenic
changes and a severe degree of insulin resistance in these pa-
tients (p<0.05).

2. Increase of ADMA levels by 26.6% and PAI-1 by 33% in
patients with type 2 diabetes (Cluster 2) indicate an increase
in endothelial dysfunction compared with Cluster 1 patients.

3. Cluster 2 patients with type 2 DM were shown to have re-
current myocardial infarction 13 times more frequent than Clus-
ter 1 patients, indicating high risk of cardiovascular complica-
tions.

4. The study allowed us to elaborate a system for predicting
recurrent infarction in patients with type 2 diabetes mellitus, in-
volving a group of classifiers based on a discriminant model and
a scoring system. Routine indices (insulin, cholesterol, EDV,
creatinine phosphokinase) and specific markers (ADMA and
PAI-1) were used as predictors.

5. The elaborated system of prediction of recurrent myocar-
dial infarction has a high sensitivity (84.1%) and specificity
(93.1%) with a general accuracy of prediction of 87.7%, which
allows it to be used in modern clinical practice.
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SUMMARY

AN ALGORITHM FOR PROGNOSIS OF RECURRENT
MYOCARDIAL INFARCTION IN TYPE 2 DIABETES
MELLITUS PATIENTS FOLLOWING DETERMINA-
TION OF ENDOTHELIAL DYSFUNCTION MARKERS

Minukhina D., Babadzhan V., Minukhin D.,
Krasnoyaruzhskiy A., Yevtushenko D.

Kharkiv National Medical University, Ukraine

The combination of cardiac pathology and metabolic disor-
ders, namely type 2 diabetes mellitus, is one of the most fre-
quent comorbid pathologies and the main cause of death from
cardiovascular complications at an early stage of the disease.
Despite the wide range of antithrombogenic measures, preven-
tion of thrombotic complications of acute myocardial infarction
remains an urgent problem of cardiology.

The study involved examination of 73 patients with acute
myocardial infarction with concomitant type 2 diabetes mel-
litus, who were distributed into clusters according to severity
by the main indices of lipid and carbohydrate metabolism using
hierarchical analysis. 43 patients (3 persons from Cluster 1 and
40 from Cluster 2) had complications in the form of recurrent
myocardial infarction.

The study implied elaboration of the system of recurrent myo-
cardial infarction in patients with type 2 diabetes mellitus, in-
volving a group of classifiers based on a discriminant model and
a scoring system of prediction. Routine indices (insulin, cho-
lesterol, EDV, creatinine phosphokinase) and specific markers
(asymmetric dimethylarginine and type 1 plasminogen activator
inhibitor) were used as predictors.

The system of mathematical prediction of recurrent myocar-
dial infarction has a high sensitivity (84.1%) and specificity
(93.1%) with a total accuracy of 87.7%, which allows it to be
used in modern clinical practice to prevent the occurrence of
undesirable cardiovascular events.

Keywords: recurrent myocardial infarction, prognosis, asym-
metric dimethylarginine, type 1 plasminogen activator inhibitor,
endothelial dysfunction.
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AJITOPUTM IIPOTHO3MPOBAHUSI NOBTOPHO-
IO NH®APKTA MHOKAPIA Y BOJILHBIX C CA-
XAPHBIM JHUABETOM 2 THIIA HA OCHOBAHHH
OIPEJEJEHUS MAPKEPOB DHJIOTEJIUAJLHOM
IUCOYHKINHA

Munyxuna /I.B., badamkan B.Jl., Munyxun /1.B.,
Kpacnosipy:xxkexuii A.I., EBrymenxo I.A.

Xapvkosckuil  HayuOHANLHBII  MeOUYUHCKULL  YHUSepcument,
Yxpauna

KomOnnanust kapIuadbHON MAaTONOTUH M MeTaOOoIMYeCKHX
paccTpoiicTB, B YaCTHOCTH C CaXapHBIM THa0eTOM 2 THIIA, SBIIS-
eTCs OMHOW M3 HauboJee 4acTo BCTPeUYaeMoil KOMOPOUIHOH 1ma-
TOJIOTUM U OCHOBHOM NMPUUMHONW CMEPTH OT CEPIEYHO-COCY/IU-
CTBIX OCIIO)KHEHHH Ha paHHEH cragnu 3aboneBanus. HecMotps
Ha OOJBIION CIIEKTP aHTUTPOMOOTEHHUX MEpPOTIPHATHIH, Tpes-
yHOpeKAeHHEe TPOMOOTHUECKUX OCIOKHEHHH OCTPOro HWHpap-
KTa MHOKap/ia 0CTaeTCs aKTyaJIbHOH MPOOIeMOil KapIHOIOTHH.
Oo6cnenoBano 73 OOJBHBIX OCTPHIM HH(pAPKTOM MHOKapaa U
COITYTCTBYIOIIUM CaxXxapHbIM anuadeToM 2 Tuna. boiapHbIe OBLTH
pacmpesienieHsl Ha KIacTephl M0 CTEMEHH TSHKECTH C yUeToM
OCHOBHBIX TIOKa3aTeNeil JHUIMHIHOTO M YIIEBOAHOTO OOMEHOB
C UCTIONIB30BaHUEM HEpapXHuecKoro aHammsa. 43 OompHBIX (3
¢ 1-ro kmacrepa u 40 - 2-ro KiacTepa) UMEIH OCIOKHEHUS B
BHJE TOBTOPHOTO MH(apkTa MuoKapaa. Paspaborana cucrema
TIPOTHOZUPOBAHMS MTOBTOPHOTO MH(ApKTa MHOKapaa y OOIBHBIX
caxapHbIM Jua0eToM THIa 2, IOCTPOCHHAS KaK aHCaMONb Kiac-
CH()UKATOPOB HA OCHOBE MCKPUMHUHAHTHOW MOJIETN M OalbHOM
CHCTEMBI IIPOTHO3MPOBAHMUA. B kauecTBe MPEeanKTOPOB IS TPO-
THO3MPOBAHMS UCTIONB30BANICH KaK PyTHHHbIE MTOKA3aTeNH (HHCY-
mmH, xonecteprH, K10, CM-K®K), Tak u cienmduyaeckne Mapke-
PBI (ACHMMETPHIHBIA TUMETHIAPITUHAH 1 MHTHOUTOpP aKTHBATOpa
mia3MuHOreHa 1 Trma). CucreMa MareMaTH4ecKoro MPOTHO3H-
POBaHUS TTIOBTOPHOTO MH(ApKTa MHOKap/ia FMEET BBICOKYIO TyB-
cTBUTENBHOCTH (84,1%) 1 crermduanocts (93,1%) npn obmeit
TOYHOCTH 87,7%, 4TO MO3BOJISIET UCTIONB30BATh €€ B KIIMHUYECKOH
TIPaKTHKE JUTS IPETyTIPEXRICHNS BOSHUKHOBEHNSI HeKeTTaTeIbHBIX
CEPAETHO-COCYUCTHIX COOBITHIA.
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CONNECTION BETWEEN SERUM VASCULAR ENDOTHELIAL GROWTH FACTOR LEVELS
AND SEVERITY OF MICROANGIOPATHY IN PATIENTS WITH TYPE 2 DIABETES
AND OBSTRUCTIVE SLEEP APNEA

?Kakhniashvili T., 'Tabagari-Bregvadze N., ’Nikoleishvili L., *Khuchua L., ’Kurashvili R.

'Davit Tvildiani Medical University; *Diabetes, Endocrine and Cardio-pulmonary Disease Center “Diacor”;
3P. Sarajishvili Institute of Neurology, Thilisi, Georgia

Type 2 diabetes mellitus (T2DM) and its vascular complications
comprise-an import medical problem. Vascular damage is caused
by hyperglycemia-induced changes including oxidative stress [1].
These changes lead to decrease capillary elasticity and increase
vascular endothelial growth factor (VEGF) expression in endothe-
lial cells [2], that plays a key role in neovascularization processes.
Neovascularizasion is critical for retina and kidney cappillary and
induces such irreversible changes as proliferative diabetic retinopa-
thy with further blindness and nephropathy with end stage kidney
disease outcome [3]. Data from recent studies confirm that co-exis-
tence of T2DM and obstructive sleep apnea (OSA) is very frequent
and that OSA worsens diabetes microvascular complications [4-6].
OSA is characterized by interrupted sleep, frequent oxygen desatu-
ration, hypoxemia, blood gas disturbances and oxidative stress [7].
It is confirmed that VEGF is hyper-expressed in capillary endothe-
lial cells. Although recent data suggests that VEGF is elevated not
only in capillary endothelial cells, but also as in serum and plasma
in patients with type 2 diabetes, as well as in patients with OSA
due to common pathogenetic disturbense - oxidative stress [8,9].
Study published in 2007 aimed to compare the circulating vascu-
lar endothelial growth factor level in patients with diabetes and in
patients with cancer. As a result, the mean VEGF level in diabetic
patients was significantly high compared to the patients with can-
cer or control group. It is emerging as a valuable tool in the treat-
ment of patients with cancer anti-angiogenic therapy. As VEGF is
a central target in anti-angiogenic therapy [10]. Moreover, one of
the approved method of diabetic retinopathy treatment is the local
anti-VEGF intra-ocular injections. VEGF level is high not only in
capillary endothelium, but also in bloodstream too. It is interesting
if intra-ocular anti-VEGF treatment is enough.

The aim of our study was to evaluate the serum VEGF levels in
patients with T2DM and comorbid OSA and to confirm its influ-
ence on the severity of retinopathy and diabetic kidney disease.

© GMN

Material and methods. Data were obtained from T2DM pa-
tients enrolled in the prospective, cohort study carried out in the
Diabetes, Endocrine and Cardiopulmonary Disease Center “Di-
acor” in Tbilisi, Georgia. All patients provided written informed
consent. Study duration was 24 months. Patients with type 2 dia-
betes were included in the study. Exclusion criteria were as fol-
lowing: subjects with type 1 or other types of diabetes mellitus,
pregnancy, alcohol/drug abuse, acute coronary, cerebro-vascular
or peripheral vascular disease3 months prior study enrollment,
active hepatitis B, C or HIV infection, acute inflammation, psy-
chical disease, patients on hemodialysis, polysomnographically
confirmed central OSA, cancer and any life threatening conditions,
significance thrombocytopenia/ thrombocytosis, leukopenia/leuko-
cytosis, use of systemic anti-VEGF drugs (Aflibercept, Bevacizum-
ab, Ranibizumab). Patients were screened for OSA using the Ep-
worth Sleepiness Scale [11]. Patients scoring more than 11 points
were evaluated with nocturnal, laboratory-based polysomnography
(PSG) for final diagnoses. [12] An apnea—hypopnea index (AHI)
greater than or equal to 5 events per hour was consistent with an
OSA diagnosis. OSA severity was assessed on the basis of the AHI
and the oxygen desaturation index (ODI) based on 4% oxygen de-
saturation. OSA was classified as mild, moderate, and severe on the
basis of AHI 5-15 events per hour, 15-30 events per hour, more than
30 events per hour, respectively [13].

The following data were collected from all study participants:
medical history; demographic and anthropometric data; Ep-
worth sleepiness score data; laboratory (complete blood count,
biochemistry, immunology, urinalysis) and instrumental mea-
surements (fundoscophy, laboratory polysomnography).

Fundoscophy was performed by ophthalmologist using digital
retinal images for both eye. Diabetic retinopathy was scored ac-
cording to the International Clinical Diabetes Retinopathy Se-
verity Scale - the stage 1 was defined as no apparent retinopathy,
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stage 2-as mild non-proliferative diabetic retinopathy, stage 3
- moderate non-proliferative diabetic retinopathy, stage 4 — as
severe non-proliferative diabetic retinopathy, stage 5- as prolif-
erative diabetic retinopathy [14].

Venous blood samples were taken at least 10 hours fasting pe-
riod in the morning in clinic “Diacor”. Morning samples of urine
were collected and analyzed for creatinine, protein and albumin
excretion using standardized methods; VEGF was measured
in serum by enzyme-linked immune-sorbent assay technology
(Human ELIZA - Kit Catalog No: MBS355343, sensitivity <
Ipg/m). Estimated glomerular filtration rate (e-GFR) was cal-
culated using standardized formula using serum creatinine, age,
race and gender - developed by the Modification of Diet in Re-
nal Disease (MDRD) study group and the chronic kidney dis-
ease epidemiology collaboration (CKD-EPI) [15].

All study specific measurements, treatment approach and
disease compensation quality assessment were done according
the European Association for the Study of Diabetes (EASD),
American Diabetes Association (ADA) and American Academy
of Sleep Medicine (AASM) guidelines.

The patients with comorbid OSA were entered in OSA+ group
and the patients without OSA comobidity — in OSA- group. We
evaluated diabetes duration and HbA 1c influence on microangi-
opathy in this two groups.

All measures were presented as mean with standard deviation and
the level of significance was defined as alpha = 0.05. With respect
to potential biases of measurement, parameters with a non-Gauss-
ian distribution of values were transformed by natural logarithm
for statistical tests. Differences between groups were analyzed by
ANOVAs. Pearson correlation coefficient was used for evaluating
connections between VEGF and microangiopathy stages.
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Results and their discussion. In total 232 patients were en-
rolled in the study. According to the medical history 54 (23.27%)
were entered in OSA+ group, 178 - in OSA- group (Table 1).
Mean VEGF value in OSA+ group was significantly higher,
than in OSA- group (P=0.0008, Fig.). There was no difference
in VEGF level in OSA + patients according to diabetes duration.

o p=0.0008

65,76

W OSA- OsA+

VEGF

Fig. Mean VEGF values in OSA+ and OSA- groups

But the difference was significant comparing VEGF level
between OSA+ and OSA — groups in subjects with diabetes du-
ration 36 years (VEGF=71.19£31.69 OSA+ and 47.74+36.16
OSA-. P=0.0012). VEGEF in patients with diabetic retinopathy was
significantly higher in OSA+, than in OSA- group (P=0.0097). In
patients with CKD, VEGF was higher in OSA+ group, compared
to OSA- group, but the difference was not statistically significant
(P=0.4402). In patients with coexisted diabetic retinopathy and
CKD, VEGF level in OSA+ and OSA- group were approximately
similar. In patients with coexisted diabetic retinopathy and micro-
albuminuria VEGF value in OSA+ group was significantly higher,
than in OSA- group (P=0.0049, Table 1).

Table 1. VEGF level according to microangiopathy (n=232)

Groups VEGF OSA- VEGF OSA+ p value
OSA (n=178) 46.05 +37.61 (n=54) 65.76 +36.64 0.0008
HbAlc <7.5% (n=54) 59.11 +£50.18 (n=19) 59.05 +28.08 p=0.9961 (NS)
HbAlc>7.5% (n=124) 40.37 £29.04 (n=35) 66.14 +26.79 p<0.0001
p value p=0.002 p=0.3653 (NS)
DD < 6 years (n=39) 40.05 + 38.36 (n=24) 58.98 +28.08 p=0.0404
DD > 6 years (n=139) 47.74 +£36.16 (n=30) 71.19 +£31.69 p=0.0012
p value p=0.2484 (NS) p=0.1452 (NS)
OSA D< 1.5 years (n=26) 60.54 +22.84
OSAD > 1.5 years (n=28) 70.62 + 45.85
p value p=0.1679 (NS)
DR
Yes (n=126) 51.90 +37.43 (n=39) 70.05 +39.24 p=0.0097
No (n=62) 34.98 £25.98 (n=15) 54.62 +26.80 p=0.0109
p value p<0.0001 p=0.1452 (NS)
CKD
Yes (n=64) 65.41 £46.29 (n=19) 75.72 £ 46.94 p=0.4402 (NS)
No (n=114) 35.19+£26.27 (n=35) 60.36 +29.00 p<0.0001
p value p<0.0001 p=0.1428 (NS)
DR Yes and CKD Yes (n=51) 65.76 £43.82 (n=19) 66.17 +21.34 p=0.9690 (NS)
DR Yes and microalbuminuria Yes (n=22) 40.02 +11.98 (n=6) 57.30 £ 13.12 p=0.0049

Definition of abbreviations: HbA1c=glycated hemoglobin, OSA D=obstructive sleep apnea duration; DD=diabetes duration,;
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Table 2. Pearson coefficients of VEGF level correlation with DR and CKD stages in OSA+ (n=54) and OSA- (n=178) groups

Groups VEGF OSA- VEGF OSA+
R= p value R= p value
BMI 0,0678 0.0506 (NS) 0,1999 0.1473 (NS)
HbAlc 0,2241 0.2241 (NS) 0,1471 0.2884 (NS)
DD 0,0506 0.0678 (NS) 0.3548 0.04841
DR Stages 0.3653 p <0.0001 0.3707 0.0058
CKD Stages 0.4567 p <0.0001 0.3548 0.0085

BMI=body mass index

Pearson correlation coefficient between VEGF and diabe-
tes duration; different stages of diabetic retinopathy; CKD
stages were significant in OSA+ group (P=0.04841, P=0.0058,
P=0.0085 respectively). Correlation coefficient between VEGF
and different stages of diabetes retinopathy, and CKD stages
were also significant in OSA- group (P=0.0001, P=0.0001 re-
spectively, Table 2). Our study has not revealed correlation be-
tween VEGF and diabetes duration in OSA- group patients.

Previous studies evaluated serum/plasma VEGF in T2DM
patients in connection with microangioapthy and showed that
VEGF level was higher in patients with diabetes compared to
controls. Moreover, the level of VEGF was significantly higher
in diabetic microangiopathy subgroup, than in patients with
diabetes and without microangiopathy [8,15]. Serum /plasma
VEGF was also studied in OSA patients and the results revealed
higher levels of VEGF in OSA subjects compared to controls
[9]. To our knowledge, this is the first study comparing serum
VEGEF level in patients with comorbid OSA and T2DM in con-
nection with microangiopathy. Our study showed that serum
VEGF level was significantly higher in patients with comorbid
OSA and T2DM compared to patients with isolated T2DM.
Moreover, serum VEGF level was significantly higher in pa-
tients with diabetic retinopathy and in subjects with coexisted
diabetic retinopathy and microalbuminuria in OSA + group than
in OSA — group. Unlike previous studies, we also found sig-
nificant positive correlation between VEGF level and diabetic
retinopathy stages as well as VEGF level and CKD stages in
both groups. Positive correlation between VEGF level and BMI
or HbAlc level was not significant in both groups.

According to the study results, we can conclude that elevated
VEGF level is connected with microangiopathy and the level of
VEGF progressively increases in line with the progression of
diabetic retinopathy and CKD stages. Interestingly the link is
independent from OSA duration and HbA1c levels. High VEGF
level was related to longer duration of diabetes, especially in
patients with comorbid OSA.

The main limitation of our study is recruitment of patients
from only one particular clinic, though it is hard to generalize
the results to all Georgian population.

In conclusion, according to the study results, we can suggests
that the blood VEGF level plays an important role in expression
of severity of microangiopathy in patients with T2DM, espe-
cially with comorbid OSA. More studies are needed to confirm
VEGF as an important participating marker of diabetic retinopa-
thy and CKD pathogenesis.-
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SUMMARY

CONNECTION BETWEEN SERUM VASCULAR EN-
DOTHELIAL GROWTH FACTOR LEVELS AND SE-
VERITY OF MICROANGIOPATHY IN PATIENTS WITH
TYPE 2 DIABETES AND OBSTRUCTIVE SLEEP APNEA

?Kakhniashvili T., 'Tabagari-Bregvadze N.,
Nikoleishvili L., *Khuchua L., "?Kurashvili R.

'Davit Tvildiani Medical University, *Diabetes, Endocrine and
Cardio-pulmonary Disease Center “Diacor”; °P. Sarajishvili
Institute of Neurology, Thilisi, Georgia

Our aim was to evaluate the serum vascular endothelial growth
factor (VEGF) level in type 2 diabetes patients with comorbid
obstructive sleep apnea (OSA) and to compare it in connection
with diabetic retinopathy and chronic kidney disease severity.

In the prospective cohort study following data were collect-
ed: medical anamnesis; demographic and anthropometric data;
laboratory (serum VEGF, complete blood count, biochemistry,
immunology, complete urine test, including microalbuminuria)
and instrumental investigation data (fundoscophy, laboratory
polysomnography).

From 232 analyzed patients 54 (23.27%) were placed in OSA+
group, 178-OSA- group Mean VEGF value in OSA+ group was
significantly higher, than in OSA- group. Serum VEGF level
in patients with diabetic retinopathy was signifcantly higher
with OSA comorbidity. Pearson correlation coefficient between
VEGF and diabetic retinopathy stages, VEGF and CKD stages
was significant in both groups.

Our study suggests, that the blood VEGF play an important
role in microangiopathy severity in patients with T2DM, espe-
cially with OSA comorbily.

Keywords: type 2 diabetes mellitus, obstructive sleep apnea,
microangiopathy, vascular endothelial growth factor.

PE3IOME

KOPPEJISIIUSA MEXAY BACKVYJISIPHBIM DSHAOTE-
JIMAJIBHBIM ®AKTOPOM POCTA U TAXECTBIO
MHUKPOAHTHONATHUU ¥ NAINMEHTOB C JUABE-
TOM THIA 2 U CONIYTCTBYIOIIUM CHHAPO-
MOM OBCTPYKTUBHOTI' O AITHOD CHA

2Kaxuuamsuiu T.I1., 'Tabarapu-Bpersagze H.C.,
Huxonenmsuin JI.P., 3Xyuya JL.I., "2 Kypamsuiu P.B.

IMeouyuncxuit ynusepcumem um. J]. Teunduanu; *Llenmp oua-
bema, SHOOKPUHHBIX U CEPOeYHO-Te20UHbIX 3a00nesanull «/lua-
kop», *Hucmumym nesponozuu um. I1. Capadocuweunu, Tou-
aucu, Ipysus

Ilenblo MCCIEOBaHUS SIBUOCH OIPEICICHHE KOPPEALMT
MEX/y BaCKYJPHBIM SHIOTEIHMAIbHBIM (DaKTOpOM pocTa B
CBHIBOPOTKE KPOBH M TSKECTBIO JMA0CTHUECKOH PETHHOIATHH
U XPOHMYECKOTO 3a00JIeBaHMS TOYEK y MAIHEHTOB C THa0eTOM
THIA 2 U COMYTCTBYIOIMM CHHAPOMOM OOCTPYKTHBHOTO aIHO?
CHA.

IIpoBeneHo mMpocCneKTHBHOE, KOTOPTHOE HccienoBanue 232
naiueHToB. [IpoaHaIn3upoBaHbl MEAUIMHCKHE HCTOPHH, Je-
Morpaduueckue U aHTPOHMOMETPUYECKUE JaHHbIC, ITOKa3aTelH
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na0opaTopHbIX (0OIIMM aHaIM3 KPOBU M MOYH, BAaCKYJSAPHBIN
SHIOTENNANBHEIN (akTop pocta - BODP B chiBOpoTKE KpOBH,
OMOXUMMS, UIMMYHOJIOTUS]) U HHCTPYMEHTAJIBHBIX ((yHIOCKO-
MU ¥ TIOJIHCOMHOTpadsi) UCCIIeIOBaHUIA.

54 (23,27%) narmenTa COCTaBUIIU TPYIIILY C CHHIPOMOM OOCTPYK-
TrBHOrO anHod cHa (COAC)+, 178 donbubIx — rpyrmy COAC-. Cpen-
Hee 3HadeHne BOOP B rpymme COACH mpeBbIlIano Mokasarev
rpyrmbsl COAC-. YposeHs BO®P B chbIBOpOTKE KPOBH y NMALMEHTOB
¢ TMabeTHICCKON PETHHONATHEH ObLT 3HAYNUTEIILHO BBIIIIE TTPH COMYT-
creyroiieM COAC. BrrsiBiies! Kod((HIMEHTBI IPSIMOi KOpPESILK
Mexay BODP u cragusivu rabeTideckoil peTHHONATHH U XpOHHYe-
CKOTO 3a00JIEBAHHS ITOYEK B O0EHX IPYIIIax.

B pe3sysbrare MpoOBEICHHOTO MCCIICNOBAHMSI aBTOPBI YCTaHO-
BUWIM, 4To BO®DP urpaer 3Ha4uMyto posib B Pa3BUTHU TSDKEIOH
MHKPOAQHTHOIATUH Y MALMEHTOB € C THabeToM THIa 2, 0COOSHHO
¢ conyrcrBytonmm COAC.
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SERUM VASCULAR ENDOTHELIAL GROWTH FACTOR CONCENTRATION DECREASES
IN CORRELATION WITH GLYCATED HEMOGLOBIN LEVELS IN PATIENTS WITH TYPE 2 DIABETES

2Kakhniashvili T., 'Tabagari-Bregvadze N., Dzvelaia Sh., *Chikadze A., ?Kurashvili R.

'Davit Tvildiani Medical University, *Diabetes, Endocrine and Cardio-pulmonary Disease Center “Diacor”;
P, Sarajishvili Institute of Neurolog, Thilisi, Georgia

Data from recent studies confirm that co-existence of type 2 diabe-
tes mellitus (T2DM) and obstructive sleep apnea (OSA) is very fre-
quent. Moreover, OSA promotes worsening of diabetes microvascular
complications [1-3]. Oxidative stress is the common mechanism of
vascular damage that share both disease, T2DM and OSA. One of the
adverse manifestation of oxidative stress induced vascular damage is
increase in capillary endothelial growth factor (VEGF) level. Vascular
endothelial growth factor (VEGF) is a homodimeric glycoprotein with
a molecular weight of approximately 45 kDa. It is the key mediator
of angiogenesis (the formation of new blood vessels), and binds two
VEGEF receptors (VEGF receptor-1 and VEGF receptor-2), which are
expressed on vascular endothelial cells. In healthy humans, VEGF
promotes angiogenesis in embryonic development and is important in
wound healing in adults. When VEGF is overexpressed, it can con-
tribute to disease. Overexpression of VEGF can cause vascular disease
in the retina of the eye and other parts of the body. It is confirmed
that VEGF is hyper-expressed in capillary endothelial cells. Although
recent data suggests that VEGF is elevated not only in capillary endo-
thelial cells, but also as in serum and plasma in patients with type 2
diabetes, as well as in patients with OSA due to common pathogenetic
disturbense - oxidative stress [6,7]. The studies looking for the effect
of T2DM or OSA treatment on blood VEGF levels are lacking. This
effect has not been studied in Georgia either [8,9].

Though, the aim of our study was to compare the serum levels of
VEGEF in patients with T2DM and comorbid OSA at screening visit
and after 6 month of specific intervention.

Material and methods. Data was obtained from patients with
T2DM enrolled in the prospective, cohort study carried out in the Dia-
betes, Endocrine and Cardiopulmonary Disease Center “Diacor” in
Thilisi, Georgia. All patients provided written informed consent. Study
duration was 24 months. Patients with type 2 diabetes were enrolled
in the study. Exclusion criteria were as folowing: Subjects with type
1 or other types of diabetes mellitus, pregnancy, alcohol/drug abuse,
3 months before study enrollment acute coronary, cerebro-vascular
or peripheral vascular disease, active hepatitis B, C or HIV infection,
acute inflammation, psychical disease, patients on hemodialysis, poly-
somnographically confirmed central OSA, cancer and any life threat-
ening conditions, significant thrombocytopenia/ thrombocytosis, leu-
kopenia/leukocytosis, use of systemic anti-VEGF drugs (Aflibercept,
Bevacizumab, Ranibizumab). Patients were screened for OSA using
the Epworth Sleepiness Scale [10]. Nocturnal, laboratory-based poly-
somnography (PSG) was performed for patients scoring more than 11
points with Epworth Sleeping Scale for final diagnoses. An apnea—
hypopnea index (AHI) greater than or equal to 5 events per hour was
consistent with an OSA diagnosis. OSA severity was assessed on the
basis of the AHI and the oxygen desaturation index (ODI) based on 4%
oxygen desaturation. OSA was classified as mild, moderate, and severe
on the basis of AHI 5-15 events per hour, 15-30 events per hour and
more than 30 events per hour, respectively [12].

The following data were collected for all study subjects at
baseline visit: medical anamnesis; demographic and anthropo-
metric data; Epworth sleepiness score data; laboratory (serum
VEGF, complete blood count, biochemistry, immunology, com-
plete urine test, including microalbuminuria) and instrumental
measurements (fundoscophy, laboratory polysomnography).

After 6 months follow up anthropometric data, Epworth
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sleepiness score and serum VEGF were collected from each
study participant. Abnormal lab tests on the baseline visit were
repeated on the follow-up visit.

Fundoscophy was done using digital retinal images for each eye
by an ophthalmologist. Diabetic retinopathy was scored according
to the international clinical diabetes retinopathy severity scale [13].

Venous blood samples were taken at least 10 hours fasting
period in the morning in the clinic ,,Diacor”. Morning urine
samples were collected and analyzed for creatinine, protein and
albumin excretion using standardized methods; VEGF was mea-
sured in serum by enzyme-linked immune-sorbent assay tech-
nology (Human ELIZA - Kit Catalog No: MBS355343, sensitiv-
ity <1 pg/m). Estimated Glomerular filtration rate (e-GFR) was
calculated using standardized serum creatinine, age, race and
gender - developed by the modification of diet in renal disease
(MDRD) study group and the chronic kidney disease epidemiol-
ogy collaboration (CKD-EPI) [14].

All laboratory—instrumental measurements, treatment approach
and compensation quality assessment of study population was de-
fined according to the European Association for the Study of Diabe-
tes (EASD), American Diabetes Association (ADA) and American
Academy of Sleep Medicine guidelines (AASM).

The patients with comorbid OSA were entered in OSA+ group
and the patients without OSA comobidity — in OSA- group. We
evaluated diabetes and OSA treatment influence on VEGF in
these two groups. According to medical indication OSA+ pa-
tients were administered either positional therapy or continuous
positive airway pressure (CPAP) therapy. For diabetes treatment
patients received combination of oral antihyperglycemic agents
or combined treatment with oral medications plus insulin.

The results were analyzed statistically. All measures were
presented as mean with standard deviation and the level of sig-
nificance was defined as alpha = 0.05. With respect to potential
biases of measurement, parameters with a non-Gaussian distri-
bution of values were transformed by natural logarithm for sta-
tistical tests. Differences between the groups were analyzed by
ANOVAs. Multi-linear logistic regression and Pearson correla-
tion coefficient was used for comparing VEGF levels.

Results and their discussion. From the total 232 patients, 54
(23.27%) were distributed in OSA+ group, 178 (76.73%) — in OSA-
group. The study revealed that prevalence of coexisted diabetic reti-
nopathy and CKD (35.19%) as well as coexisted diabetic retinopathy
and microalbuminuria (22.22%) was significantly higher in OSA+
group, compared to OSA- group (P=0.0418; P=0.0390 respectively).
Moreover, the prevalence of coexisted diabetic retinopathy and CKD
(25.93%), were higher in severe OSA subjects (P=0.0336). Serum
VEGF level was significantly higher in OSA+ group, compared to
OSA- group (65.76+36.64 OSA+; 46.04+£37.61 OSA- P=0.0008).
Direct correlation was seen between elevated VEGF level and dia-
betic retinopathy or CKD stages in both groups (P=0.0058 OSA+ and
P=0.0001 OSA- for diabetic retinopathy and P=0.0085 OSA+ and
P=0.0001 OSA- for CKD). VEGF level was decreased significantly
after 6 months’ intervention in both groups (P=0.0281 OSA+ and
P=0.0278 OSA-). Although, the change between baseline and 6 month
follow up decline in VEGF level was significant in OSA+ group, com-
pared to OSA- group (P=0.0008, Table 1).
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Table 1.Mean VEGF values in OSA+ and OSA- groups during 6 months follow up

Groups OSA- OSA+ p value
VEGF (0) (n=178) 46.05 +37.61 (n=54) 65.76 £ 36.64 0.0008
VEGF (6m) (n=178) 38.10 £29.83 (n=54) 53.52 +£26.08 0.0008

p value 0.0278 0.0281
D VEGF =(6m)-(0) 7.98 £ 19.70 12.24 +20.63 0.1408

VEGF=vascular endothelial growth factor; OSA =obstructive sleep apnea; (0)=screening visit; (6 m)=6 month follow up visit

Table 2.Correlation between D VEGF and D HbAlc, D VEGF and D Epworth scores in at 6 month follow up visit

Groups OSA- OSA+
D VEGEF vs. D HbAlc
Pearson Coefficient - R 0.1289 0.2716
p value 0.0864 (NS) 0.04696
D VEGF vs. D Epworth
Pearson Coefficient - R 0.3285
p value 0.0153

HbAlc=glycated hemoglobin; Epworth=Epworth sleepiness score

Table 3. Mean VEGF, HbA1c and Epworth score values in CPAP and Positional therapy groups
at screening and 6 months follow up visits

Groups CPAP Positional therapy | p value
VEGEF (0) (n=26) 67.02 + 44.68 (n=28) 63.68 +28.10 | 0.7417 (NS)
VEGF (6m) (n=26) 52.64 +25.03 (n=28) 53.57+£27.49 | 0.7417 (NS)
p value 0.7417 (NS) 0.1792(NS) |
D VEGF 14.38 +27.81 10.31 +10.74 | 0.4752 (NS)
HbAlc (0) (n=26) 8.65+2.15 (n=28) 9.33+£2.17 0.2531 (NS)
HbAlc (6m) (n=26) 6.90 +0.95 (n=28) 7.39+0.73 0.7417 (NS)
p value 0.0376 <0.0001
D HbAlc 1.75+1.45 1.95+1.69 0.6439 (NS)
Epworth (0) (n=26) 16.85+2.33 (n=28) 13.89 +2.45 <0.0001
Epworth (6m) (n=26) 5.15+3.56 (n=28) 3.70 £ 3.62 0.1442 (NS)
p value <0.0001 <0.0001
D Epworth 11.69 +3.80 10.19 £3.72 0.1489 (NS)

Possible influence of HbAlc on VEGF level was analyzed
by multilinear logistic regression and Pearson correlation coef-
ficient. Direct correlation between decreased VEGF level and
decreased HbAlc level was revealed at 6 month follow up visit
in OSA+ group (P=0.04696). Direct correlation was found be-
tween decreased VEGF level and Epworth sleepiness score
(P=0.0153, Table 2).

Comparing VEGF level at baseline and 6 month follow up
visits did not reveal significant changes neither on CPAP therapy
nor on positional therapy in OSA + group (Table 3).

After 6 month of treatment period VEGF level were de-
creased significantly, in line with HbAlc decrease, in patients
who received oral anti-diabetic drugs compared to patients who
were on combination therapy (insulin + oral anti-hyperglycemic
agents) (Table 4).

Our study showed that OSA comorbidity was associated with
elevated VEGF level in patients with T2DM and diabetic reti-
nopathy or CKD. The higher levels of VEGF were linked to
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more severe OSA progression. At screening visit VEGF level
was significantly higher in OSA+ group, than in OSA- group
and VEGEF level decreased in parallel with decreasing level of
HbAlc and Epworth sleepiness score points in OSA+ group.
Moreover, VEGF level significantly decreased in parallel with
decreasing HbA1c level in OSA- group.

At six month follow up visit HbAlc level decreased in
both anti diabetic treatment groups (combined agents and oral
agents), but greater in patients who received combined anti-di-
abetic agents, compared to the patients who were on oral anti-
diabetic agents in both (OSA- and OSA+) groups. Interestingly,
there was a difference between these two groups according to
VEGF level. In oral agents group VEGF level was significantly
lower, than in combined anti-diabetic group. The reason of this
difference might be fact that at screening visit VEGF level was
much higher in patients who received combined anti-diabetic
agents, than in patients who received oral agents. For six month
follow up visit VEGF decreased similarly in the both groups.
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Table 4. Mean VEGF and HbAlIc values in OSA+ and OSA- groups depending on anti-diabetic therapy

Groups Ingl(ljllil:lb-il-n:)(ll"al Oral anti-diabetic p value
therapy therapy
VEGF (0) (n=36) 64.88 + 36.65 (n=162) 47.87 +28.50 0.0025
VEGF (6m) (n=36) 54.52 +54.12 (n=162) 38.00 +22.67 0.004
p value 0.3449 (NS) 0.0256
VE Gl]:)(g/riG\szF © 11.08 + 32.04 8.38 + 14.51 0.6465 (NS)
HbAlc (0) (n=36) 820+ 1.71 (n=162) 9.25+2.03 0.0044
HbAlc (6m) (n=36) 6.97+1.19 (n=162) 8.38 +0.88 <0.0001
p value 0.0007 <0.0001
HbAliéﬁA_ﬁgAlc(o) 117+ 1.14 175+ 1.62 0.0430

At six month follow up visit VEGF level decreased in both
OSA treatment groups (CPAP therapy and positional therapy).
There was no significant changes between these two groups.
Significant direct correlation between decreased VEGF level
and decreased Epworth sleepiness score points indicated posi-
tive treatment influence of OSA on VEGF level.

The study has several limitations: Firstly, study recruitment
lasted only 24 months and we were able to follow-up patients
only for 6-month period. Secondly, polysomnography data was
not followed-up; it was done only at screening visit and we eval-
uated CPAP and positional treatment effect on OSA according to
the Epworth sleepiness score. Finally, we recruited patients from
one particular center and we are not able to generalize the results
to all Georgian population.

In conclusion, the study showed that VEGF level decreases
in parallel with diabetes compensation quality. We suggest that
elevated blood glucose level is an important factor for increase
VEGEF level and development of diabetes complications, such as
diabetic retinopathy and CKD. Future researches are needed to
support our results.
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SUMMARY

SERUM VASCULAR ENDOTHELIAL GROWTH FAC-
TOR CONCENTRATION DECREASES IN CORRELA-
TION WITH GLYCATED HEMOGLOBIN LEVELS IN
PATIENTS WITH TYPE 2 DIABETES

"?Kakhniashvili T., 'Tabagari-Bregvadze N., 2Dzvelaia Sh.,
3Chikadze A., “*Kurashvili R.

'Davit Tvildiani Medical University; *Diabetes, Endocrine and
Cardio-pulmonary Disease Center “Diacor”; °P. Sarajishvili
Institute of Neurolog, Tbhilisi, Georgia

Our aim was to compare serum vascular endothelial growth
factor (VEGF) level in type 2 diabetes mellitus (T2DM) patients
with comorbid OSA at screening and 6 month follow up visits.

In the prospective cohort study following data were collected
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at screening visit: medical anamnesis; demographic and anthro-
pometric data; Epworth sleepiness score data; laboratory (serum
VEGF, complete blood count, biochemistry, immunology, com-
plete urine test, including microalbuminuria) and instrumental
investigation data (fundoscophy, laboratory polysomnography).
At 6 months follow up visit we evaluated anthropometric data;
Epworth sleepiness score; serum VEGF.

Comparing VEGF level at screening and 6 month follow up
visits showed significant decrease in VEGF level in both groups
(P=0.0281 OSA+ and P=0.0278 OSA-). It was established di-
rect correlation between decreased VEGF level and decreased
HbAlc level (P=0.04696) and between decreased VEGF level
and Epworth sleepiness score (P=0.0153) at 6 month follow up
visit in OSA+ group.

Our the study suggests that VEGF level decreases in parallel
with diabetes compensation quality. Future researches are nec-
essary to support this research.

Keywords: type 2 diabetes mellitus, obstructive sleep apnea,
microangiopathy, vascular endothelial growth factor.

PE3IOME

KOPPEJISALUSA MEXAY YPOBHEM BACKYJ/ISIPHOI'O
SHAOTE/IMUAJIIBHOTI'O ®AKTOPA POCTA B CBIBO-
POTKE KPOBHU U INTUKEMHWYECKHUM I'EMOIUIOBU-
HOM Y TAIIMEHTOB C IMABETOM THUIIA 2 B COUE-
TAHHUU C OBCTPYKTHUBHBIM AITHOD CHA

2Kaxunamsuin T.II., 'Tadarapu-bpersansze H.C.,
3seaas LT, *Uukanze A.B., "’Kypamsuau P.b.

Meouyunckuii ynusepcumem um. /. Teunouanu; *Ilenmp oua-
b6ema, SHOOKPUHHBIX U CEPOCUHO-Te20UHbIX 3a00Nesanull «/Jua-
Kopy,; SUncmumym neeporoeuu um. Il. Capaoocuweunu, Tou-
aucu, Ipysus

Ienpro mccienoBaHus SIBUJIOCH ONpEeIeHHE KOPPEISInH
MEXJy YPOBHEM BacCKY/SIPHOTO JHIOTENUAJIBHOrO (akTopa
pOCTa B CHIBOPOTKE KPOBH U IIMKEMHUUYECKUM I'eMOITIOOMHOM y
IMalMEHTOB C CaxapHbIM )IHa6CTOM THIA 2 U COITYTCTBYIOILIUM
CHHAPOMOM OOCTPYKTHBHOIO aIlHO? CHA.

IIpoBeneHo MpPOCHEKTHUBHOE KOTOPTHOE HccienoBanue 232
OOJIBHBIX CaXapHbIM AMabeTOM THIA 2 ¥ COIYTCTBYIOIIUM CHH-
npomom obcerpykruBHoro amHod cHa (COAC). Ilpoananusu-
POBaHBl MEAMIMHCKHE HCTOPHH, AeMOrpaduyeckue U aHTpoO-
INOMETPUYECCKUEC TAaHHBIC, PE3YyIbTaTbl OIIPOCHUKA COHJIMBOCTU
Epworth, moka3zarenu nabopatopHbix (0OIIKil aHATN3 KPOBH U
MOUH, BaCKYJISIPHBIH SHIOTENNANIbHBIN (akTop pocta - BODP
B CBIBOPOTKE KPOBH, OMOXMMMSI, UMMYHOJIOTHSI) U HHCTPYMEH-
TaNbHBIX ((PYHIOCKOMUS U MOJIUCOMHOIpadusi) UCCICIOBAHUH,
KOTOpPbI€ CPAaBHUBAJIUCH C TEMHU K€ TaHHBIMU CITyCTA 6 MCCALICB
HIOCJIE JIGUCHHUS IIPU KOHTPOJILHOM BH3HTE.

Cpasrenue ypoBHs BO®P npu nepBUYHOM U KOHTPOJIBHOM
(cycts 6 MecALeB) BU3UTAX, HApsAy CO 3HAYUTEIbHBIM ITOHU-
xeHneM ypoBHs BODP B obenx rpymnmax (P=0.0281 B COAC+
u P=0.0278 B COAC-) BBIABMIO IPSIMYIO KOPPEISALHOHHYIO

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CBsI3b MeXKAy ypoBHsiMu BODP, mnkemudeckoro remoriodnuna
(P=0.04696) u pesynbraTramu onpocHuka connuBoctu Epworth
(P=0.0153).

YCTaHOBIIEGHO, YTO y MALMEHTOB C CaXapHbIM JHa0eTOM THIA
2 ¢/6e3 COAC ypoBeHb IIMKEMHUYECKOT0 TeMOIIO0NHA CHIKA-
eTcsl mapaviensHo ¢ ypoBueM BOOP, uro aukryer HeoOXomu-
MOCTb [POBEACHUSA ﬂaﬂbHeﬁLLlHX HCCHC}IOBaHI/Iﬁ B 3TOM Ha-
[IPaBJICHUH.
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ASSOCIATION OF DYSADIPOKINEMIA WITH TLR4 SERUM CONCENTRATION IN GOUT PATIENTS

Orlova 1., Stanislavchuk M., Andruschko I., Bereziuk O.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Recent in-depth studies of the gout pathogenesis have made it
possible to identify new links in the chain of the disease devel-
opment. It has been shown that the negative pro-inflammatory
effect of hyperuricemia may be actualized by involvement of
Toll-Like Receptors (TLRs) that activate NLRP3-inflamma-
somes (NLRP3: nucleotide binding domain, leucine-rich-con-
taining family, pyrin domain-containing-3 OR Nod-like recep-
tor protein 3), followed by transformation of pro-IL-1f in IL-1§
[7,9] active form mediated by caspase-1, thus triggering and in-
tensifying a cascade of inflammatory reactions. Adipokines may
also take active part in regulating the immune-inflammatory
response. In particular, leptin is able to have an effect on both
innate and acquired links of the immune system. Adipokines act
as a modulator between inflammation and metabolic disorders
through a TLR signaling pathway [2]. There is also evidence
that leptin is capable of increasing the expression of Toll-Like
Receptors 4 (TLR4) [3]. Adiponectin, in turn, is able to inhibit
signal transduction via TLR (2). Taking into account the above
data, we decided to evaluate the relationship between TLR4 and
adipokine profile of gout patients.

Material and methods. We surveyed 65 gout 53.1+9.7
(M+0) year-old patients. The control group consisted of 24 age-
representational apparently healthy persons (52.2+8.2 years).
For verification of the gout diagnosis, we used ACR/EULAR
2015 criteria [1]. Protocols of the study were approved by the
Bioethics Committee of the Pyrohov Memorial Vinnytsia Na-
tional Medical University. All surveyed subjects were informed
about the purpose and objectives of the study and gave their con-
sent for participation in the study. Clinical examination consist-
ed of collection of the anamnestic data (duration of the disease,
number of attacks in the last year, number of affected joints, the
presence of tophi); and physical examination (identification of
painful joints, counting the number of tophi).

Blood serum TLR4 levels were determined by the immuno-
enzyme technique using the Enzyme-linked immunosorbent As-
say Kit (TLR4) (Human) (Cloud-Clone Corp., USA). The leptin
(ng/ml) and adiponectin (ug/ml) concentrations were measured
using the Human Leptin ELISA Kit (DRG, Germany) and Hu-
man Adiponectin ELISA (Mediagnost, Germany) according to
the manufacturer’s instructions. A logarithm of the ratio of adi-
ponectin and leptin concentrations (Ig A/L) was calculated for
comprehensive assessment of the dysadipokinemia grade.

The obtained results were statistically processed using com-
mon techniques and statistical software programs MS Excel and

Statistica SPSS22 for Windows. To evaluate the difference be-
tween the groups, we used parametric Student's t-test, Mann-
Whitney U-test, and Kruskal-Wallis one-way analysis of vari-
ance in the event of non-parametric distribution. We also used
the Spearman rank correlation coefficient for evaluation of rela-
tionship between the indices.

Results and their discussion. The total duration of the dis-
ease at the time of survey was 10.0+7.1 years (Table I). The
average number of exacerbations of gouty arthritis during the
last year was 3.8+3.1, while 40% of the examined patients ap-
peared to have a chronic tophaceous gout. The average number
of affected joints was 8.145.0. The cerebrospinal fluid CK level
was 454.6+£119.4 pmol/L.

Levels of leptin in gout patients differed substantially from
those in the control group (Fig. 1). The serum leptin concentra-
tion in patients varied from 2.1 to 18.2 ng/ml (95 CI) with a
median of 5.5 and an interquartile interval (3.2, 7.2). The leptin
level in apparently healthy subjects ranged from 0.4 to 7.5 ng/
ml, while the median interquartile interval was 2.9 (1.4; 5.5).
The average concentration values of leptin in patients were 1.9
times higher than those in the control group (6.3+4.5 ng/ml and
3.4+2.1 ng/ml, respectively).

Leptin, ng/ml

\
N

Pl Gout patients
(n=63)

B Control group (n=24)

Fig.1. Levels of leptin in gout patients and subjects of the con-
trol group.

Note:* - statistically significant difference compared to the
control group subjects (p<0.05)

Significant differences were also revealed between the levels
of adiponectin in the experimental and control groups (Fig. 2).

Table 1. Gout patients” baseline data

Indicator Value

Gender: male n (%) 65 (100)
Age, years M+tc 53.1+£9.7

Disease history, years M+o 10.0+7.1
Number of flares/last year M+tc 3.843.1
Number of joints under attack M+tc 8.1+5.0
Presence of tophi n (%) 26 (40)

sUA (mg/dl) Mz+to 8.1+2.0
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Table 2. Adipokine profile of gout patients depending on the TLR4 blood serum concentration

TLR4 concentration, pg/ml
Q] Qz Q3 Q4
Indices <294.0 294.0-300.0 300.0-305.15 >305.15
n=13 n=20 n=16 n=16

Leptin, ng/ml 3.61£1.40 5.87+4.53 6.94:+4.94" 8.38+4.58"
Adiponectin, pg/ml 4.534+1.93 3.54+£1.49 2.97+1.79™ 3.34+1.74*
lg A/L 3.08+0.26 2.83+0.37 2.66+0.43" 2.47+0.417*

note: 1. * — p<0.05 and ** - p<0.001 relative to quartile 1, 2. # - p<0.05 and ## - p<0.001 relative to quartile 2

Table 3. Coefficients of correlation between TLR4 blood serum concentration and adipokine profile of gout patients

TLR4
Indicators
r (95% CI) P
Leptin ng/ml 0.51(0.31; 0.69) <0.001
Adiponectin, pg/ml -0.41 (-0.61; -0.18) <0.001
lg A/L -0.54 (-0.69; -0.35) <0.001
The adiponectin concentration in gout patients was 2.5 times 4 IgA/L
lower and was 3.3+1.7 pg/ml in comparison with the control i
group, where it was equal to 8.4+3.6 pg/ml. The level of adi- 32
ponectin in gout patients appeared to vary from 1.3 to 6.9 ng/ 3 2.75%

ml with a median 2.5 and an interquartile interval (2.2, 4.3),
whereas in the group of apparently healthy individuals it was
within 3.9 - 14.8 pg/ml, and median and interquartile interval
were equal to 7.1 (5.3; 11.1) pg/ml, accordingly.

Adiponectin, pg/ml

D Gout patients (n=65)

m Control group (n=24)

Fig.2. Adiponectin levels in gout patients and subjects of the
control group.

Note:* - statistically significant difference compared to the
control group subjects (p<0.05)

Regarding 1g A/L, by average, it was 1.2 times lower in gout pa-
tients than in the control group (Fig.3.). The range of g A/L fluctua-
tions in patients ranged from 2.0 to 3.5, and from 2.9 to 3.9 (95 CI)
in the control group, whereas the median and interquartile interval
in the group of patients and in the apparently healthy individuals
were 2.8 (2.5; 3.1) and 3.5 (3.3; 3.7), accordingly.

The TLR4 mean serum concentration in the group of patients
was 301.2 + 12.2 pg/ml and statistically significantly higher than
the one in the group of apparently healthy individuals (Fig. 4).
TLR4 concentration in gout patients varied from 283.2 to 326.1
pg/ml, while in the subjects of the control group it ranged from
264.9 to 293.8 pg/ml, and the median and interquartile interval
were 300.0 (294; 305.2) and 281.2 (273.5; 293.8) pg/ml, respec-
tively.
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7l Gout patients @ Control group (n=24)

(n=65)

Fig. 3. Ig A/L of gout patients and subjects of the control
group.

Note:* - statistically significant difference compared to the
control group subjects (p<0.05)

TLR4, ng/m
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B Gout patients OControl group (n=24)

(n=65)

Fig. 4. TLR4 concentrations in gout patients and subjects of
the control group.

Note:* - statistically significant difference compared to the
control group subjects (p<0.05)
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In the next phase, we analyzed the association of TLR4 con-
centration with adipokine profile of gout patients (Table 2). For
this purpose, we performed the quartile distribution of TLR4
concentrations. According to the quartile distribution of TLR4
concentration, gout patients were divided into 4 groups: Q, - 13
individuals (the concentration <294.0 pg/ml), Q, - 20 individu-
als (294.0-300.0 pg/ml), Q, - (300.0-305.15 pg/ml), and Q, - 16
subjects (>305.15 pg/ml). It was found that an increase in the
leptin level was associated with elevating TLR4 serum con-
centrations in gout patients. Thus, the patients with high TLR4
levels (>305.15 pg/ml) had leptin concentrations 2.3 times high-
er than those in low-level patients (<294.0 pg / ml). We also
viewed a gradual decrease of A/L logarithmic ratio from the 1-st
to the 4-th quartile - from 3.08 to 2.47. An increase of the TLR4
level was accompanied by a decrease of adiponectin concentra-
tion, but differences were less pronounced and the lowest level
of adiponectin was found in patients with TLR4 concentrations
ranging from 300.0 to 305.15 pg/ml.

In the next phase, we analyzed the incidence of hyperlepti-
nemia, hypoadiponectinemia and dysadipokinemia in gout pa-
tients depending on TLR4 concentration (Fig. 5).

It appeared that the growth of TLR4 level from 1-st to 4-th
quartile was accompanied by deepening the adipokine status dis-
orders. In quartile Q1, the incidence of hyperleptinemia (leptin
>5.91 ng/ml), hypoadiponectinemia (adiponectin <3.61 pg/ml),
and dysadipokinemia (Ig A/L <3.2) in patients was 7.7%, 46.2%,
and 69%, respectively. The most pronounced were disorders of adi-
pokine profile in patients, accumulated in the 4-th quartile. In quar-
tile Q4, the incidence of hyperleptinemia, hypoadiponectinemia
and dysadipokinemia in patients was statistically significantly high-
er than in Q1 by 73.5%, 41.3%, and 31%, respectively.

120

100+

100

OHyperleptinemia Hypoadiponectinemia W Dysadipokinemia

Fig. 5. The incidence of hyperleptinemia, hypoadiponec-
tinemia, and dysadipokinemia depending on quartile distribu-
tion of TLR4 concentration.

Note: *—p<0.05 - relative to quartile 1, # - p<0.05 — relative
to quartile 2

The additional evidence of association of adipokine profile with
TLR4 concentration was obtained from the Spearman's correlation
analysis (Table 3). Statistically reliable association of moderate
strength was registered between TLR4 concentration and adipokine
status of gout patients; in such event, we noted a direct associa-
tive relationship with leptin level (r=0.51) and the inverse one with
adiponectin level (r=-0.41 ). The closest association was found be-
tween the integral index of dysadipokinemia (Ig A/L) and the level
of TLR4 (r=-0.54). Fig. 6 depicts the graphical dependence of
TLR4 concentration on the logarithmic A/L ratio.
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270 280 200 300 310 320 330 340 350
TLR4 level, pg/ml

Fig. 6. Blood TLR4 concentration in gout patients depending
onlg A/L

Gout patients were characterized by disturbance of the adi-
pokine status associated with development of hyperleptinemia,
hypoadipokinemia, and dysadipokinemia. TLR4 concentration
in gout patients was statistically significantly higher than in sub-
jects from the control group. The data we received are consistent
with the data from literature sources. Thus, a large-scale ARI-
RANG study revealed that leptin concentration in gout patients
was 3.31 ng/ml with an interquartile interval (2.37; 4.57), and
adiponectin - 5.46 (3.93, 7.46) pg/ml; it was also shown that
leptin concentration grew along with progression of the disease,
while the adiponectin profile went down [5]. The phenomenon
of dysadipokinemia was also recorded in patients with metabol-
ic syndrome in Japanese and Korean populations [4,6]. Disorder
of the adipokin status was estimated among gout patients in the
Ukrainian population [8]. Our findings regarding the prevalence
of higher TLR4 levels in gout patients have been confirmed by
the results of the study performed by Ten Oever et al. [10].

It's worthy to note that we were the first researchers who con-
ducted the study of association of TLR4 and adipokine profile
of gout patients. We established that leptin level grew in parallel
with TLR4 concentration, along with reduction of adiponectin
concentration and greater manifestation of dysadipokinemia.
The incidence of hyperleptinemia, hypoadiponectinemia and
dysadipokinemia in subjects with high TLR4 levels was statisti-
cally significantly higher than in subjects with low TLR4 con-
centration by 73.5%, 41.3%, and 31%, accordingly. Growing
TLR4 concentration was associated with a disturbance of the
adipokine status in gout patients, while a characteristic feature
was more tight association of the phenomenon with the integral
index of dysadipokinemia than with the absolute serum levels of
leptin and adiponectin.

The pathogenetic effect of TLR4 and its association with dys-
adipokinemia in gout patients requires further study, as detailed
mechanisms of interaction of these indicators are not entirely
understood.

Conclusions. Blood serum TLR4 concentration was statisti-
cally significantly higher in gout patients compared to the one
in apparently healthy individuals. It was also found that gout
patients had elevated leptin concentrations and low adiponec-
tin levels and the integral index of dysadipokinemia (g A/L).
Dysadipokinemia in gout patients was associated with elevated
concentration of TLR4 in the blood serum.

Acknowledgment. The work was carried out within the
framework of the research work “Genetic and environmental
factors in the emergence and progression of major rheumato-
logic diseases”. State registration number - 0115U001282.
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SUMMARY

ASSOCIATION OF DYSADIPOKINEMIA WITH TLR4
SERUM CONCENTRATION IN GOUT PATIENTS

Orlova 1., Stanislavchuk M., Andruschko 1., Bereziuk O.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

Study objective was to estimate the levels of TLR4 in gout pa-
tients and evaluate their association with the dysadipokinemia.

The study involved 65 gout patients and 24 healthy individu-
als. All study subjects proceeded clinical and laboratory exami-
nation. Levels of adipokines and TLR4 concentration were es-
timated by commercial ELISA kits. The statistical information
was processed using MS Excel and Statistica SPSS22 utility
programs for Windows.

Our study revealed that gout patients had elevated leptin and
TLR4 levels, decreased adiponectin concentration and Ig A/L dysa-
dipokinemia indicator compared to apparently healthy individuals.
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More prominend disturbance of adipokines status was estimated in

patients with high level of TLR4. The adipokine status disturbances

were associated with elevated TLR4 serum concentrations.
Keywords: gout, dysadipokinemia, TLR4.

PE3IOME

ACCOIMAIIUA TNCAJUITIOKUHEMUHU C YPOBHEM
TLR4 Y BOJIbHBIX ITOJATPOM

OpJosa U.B., Ctanuciapuyk H.A., Angpyumxo U.H.,
Bepesiok O.M.

Bunnuyxuii nayuonanousiti MEOUYUHCKUL YHUBEPCUMEN UM.
H.U. Ilupocosa, Yrpauna

Llenbio HccleOBaHuUs SIBUIOCH OINPESICHUE 3aBUCHMOCTH
MEXIy IucagunokuHemueid u yposHeM TLR4 B ceiBopoTke
KpOBH y OOJIbHBIX I1OJArpoi.

B uccnenoBanue BKIIIOYEHO 65 O0JIHBIX IOAATPOM B BO3pacTe
53.1£9.7 net. KoHTpOIbHYIO TPYIHIly COATBUIN 24 MPAKTHYECKH
3I0POBBIE JINIIA, PEIPE3EHTATHBHBIE IO Bo3pacTy. Bcem Gouib-
HBIM TIPOBOJMIIMCH KIIMHUYECKHE U J1TaOOpaTopHbIe 00cienoBa-
Hust. Vccnenosanue yposHs TLR4, nentuHa U aiunoHEKTHHA
OCYIIECTBISIIOCh C HCIIOJIb30BaHHEM KOMMEPUYECKHX HaboOpOB
ELISA. Craructuueckass 00paboTKa pe3yibTaToB MPOBEICHA
nocpenctsoM nporpamm MS Excel u Statistica SPSS v.22.

B pesynbrare nccnenoBanust y OONBHBIX MONArPON BBISBICHBI
BBICOKHE ypoBHHM JienTuHa U TLR4, Hu3Kuii ypoBeHb afUIOHEK-
THHA U CHIDKCHHE TIOoKa3aTessl aucaaunokutemun - 1g A/J1. Hau-
Gosee BBIpKSHHBIC HAPYIIICHHS aIMITOKMHOBOTO CTaTyca acCoOLU-
MPOBaHbI C BBICOKMM ypoBHeM TLR4.
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YCOBEPIIEHCTBOBAHUE 3THOJOTMYECKOU TUATHOCTUKHA
HOEPEBPAJIBHOI'O TOKCOIIJIASMO3A Y BUY-UHOUTIUPOBAHHBIX JINI]

'"Bongapenko A.B., 'Taspuios A.B., 'Kaunanos /I.B., 2bonaapenko E.B., [1as;ios B.B.

!Hayuonanwsnuiti meduyunckuil ynueepcumem, Xapvrog, *Obnacmuas kiunuueckas ungexyuonnas 6omsnuya, Xapvkos, Yrpauna

BUY-nudunmpoBaHHbIe OTHOCATCS K KaTETOPHU IOBBIIICH-
HOTO MOIYJISIIMOHHOTO PUCKa PAa3BHUTHUS IiepeOpasbHOTO TOK-
corutazmosa npu ypopae CD4+-T-mumdponuror mernee 100 B
1 MKJI KpOBH, YTO SIBIISICTCSl OJHOI M3 OCHOBHBIX IPHYHH Jie-
TasbHOCTH [14]. Puck pa3BuTHs LiepeOpaIbHOTO TOKCOILIA3MO-
3a B IIIECTh Pa3 BBIIIE BCIIEICTBUE PEAKTHBALINH IIEPCUCTHBHBIX
TOKCOIIIIa3M, 4YeM B pe3ysibTaTe MepBUYHOT0 HHQUIIMPOBAHHUS Yy
ceponeraruBHbBIX Jiwil [ 1]. Ceporno3uTuBHOCTS K 7. gondii B 001t
MOMYJISAIMU MOKeT foctrrars 90% [3], Torna kak crienuduueckue
aHTHTOKCOITa3MeHHble [gG anTHTena oOHapyxwuBatoTcs y 97%
BUY-nabHUIMPOBAHHBIX C IIepeOpaIbHBIM TOKCOIUIA3MO30M [5].

Metonom nomuMepasHOH LENHOW peakluu B CIUHHOMO3IO-
Boit xxunkoctu JAHK Toxoplasma gondii ynaercs oOHapyXnuTh
b y 30% GOIBHBIX C aKTHBHBIM TOKCOILIa3Mo30M. [Toatomy
B IIMPOKOH J1aOOPATOPHON MpPAKTUKE JUIS JUAarHOCTHKHU, OObIU-
HO, UCTIONB3YIOT IMMyHO(epMenTHBIH ananmn3 (MDA), koTopsie
OTIINYAETCS MPOCTOTON B IPHUMEHEHHUH U He TPeOyeT CII0KHOTO
obopynoBanus [13].

ComracHO COBPEMEHHBIM JaHHBIM, KPOBb, CIIMHHOMO3IOBYIO
JKUJIKOCTb M TKQHM MO3Tra CJIeflyeT pacCMaTpUBaTh B KaueCTBE
pa3nUYHBIX KOMNAapTMEHTOB [10], IOATOMY BBISBICHHUIO aHTH-
TeNl ¥ HYKJIEWHOBBIX KHCJIOT, BO3OyauTeneil HeHponH(peKnui
B CIIMHHOMO3TOBOH JKHJKOCTH, TpHAaeTcsl Oonbllee 3HAUYCHHE,
4yeM B IJ1a3Me KPOBH.

IMTockonbKy KIMHHYECKHE MPOSIBICHUS HelipouHpeKkuunii pas-
JIMYHOM STHOJIOTUH HOCAT HeCTIeN(UISCKUH XapaKkTep, TOYHAs
n ObIcTpasi ATHOJIOTHYECKas JUAarHOCTHKA MMEET pellalolee
3HA4YEHHE JUISl TIPOBEICHHS dTHOTPOITHOM Teparuy, MO3BOJISET
NpeaynpeuTh WIK 3aMeUINTh MIPOrPECCUPOBAHUE MATOJIOTH-
YECKOI0 MPOLECcca U COXPAHUTh YIOBICTBOPUTEILHOE KaUECTBO
JKM3HU MalMeHTOB.

Llenpro uccnenoBaHus SBUJIOCH ONPEAENUTb AUATHOCTUYE-
CKYI0 LIEHHOCTb ITapaJlIeIbHOIO OIpeIeNIeHHs UHEKCa aBUIHO-
ctu IgG x T gondii MeTonoM nMMYyHOGEPMEHTHOTO aHaIN3a B
KPOBH M CHHHHOMO3Tr0BOi1 skuiKocTH y BUU-nHUImpoBaHHBIX
JIUI] C OYaroBbIM MOPAXKEHUEM T'OJIOBHOIO MO3ra.

Marepuan wu  wmeroabl. OO6cienosano 30 BUU-
nH}umpoBaHHEIX U1 B [V KimHrdeckoi craanu (16 MyXauH
u 14 xeHuyH) B Bo3pacte 25-49 jieT ¢ 04aroBbIM MOPaKEHHEM
TOJIOBHOT'O MO3ra, MIPOXOAMBINNUX JiedeHHe B OOIacTHON KIIMHU-
4yeckoil MH(EKIMoHHOH OonbHHIE I. XapbkoBa. [IpoBoanmmch
OOIIEKIMHUYECKHE HCCIIEI0BAHMs, JUArHOCTUYECKas! JIOM-
OanbHas ITyHKIHs, KOMITBIOTEPHAs M/WJIM MarHUTHO-PE30HAHC-
Hasi TOMOTpagus TOJOBHOTO MO3ra, OAaKTEPHOCKOIUS CIHHHO-
MO3TOBOM KHIKOCTH Ha Haimmyne Mycobacterium tuberculosis
u Cryptococcus neoformans, IOA kpoBH Ha KOJHMYECTBEHHOE
onpenenenne IgM u IgG x HSV 1/2, VZV, EBV, CMV, M.
tuberculosis, 7. gondii, a Takxe METOJ] MOJUMEPA3HON MEMTHOM
peakuuu CIIMHHOMO3TOBOM KUAKOCTH st onpenenenus JJHK
9THX BO30YIUTEIICH.

CHnuHHOMO3roBasi JKHUAKOCTh M ChIBOpoTKa kposu BHY-
MHQUIMPOBAHHBIX ITAI[MEHTOB, Yy KOTOPBIX HA IMEPBOM JTare
HCCIICIOBAaHMs OTMEUANIOCh HalWuue aHTuten kK 1. gondii B
Iu1a3Me KPOBH, OBUIM JOIOJHHUTEIBHBIM MaTepUalioM IS pe-
TPOCHEKTUBHOrO onpexeneHus asuanoctu IgG anruren x T
gondii IpU MapaJJIeTIbHOM HCCIIEA0BaHUU. B 3THX mensx uc-
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nonb3oBasnach TecT-cucteMa «BekroTokco-IgG-aBunHOCTBY,
KOTOpast MPeJICTaBIsieT co00i HAabOp peareHToB ISl HMMYHO-
(hepMEHTHOTO Onpe/eeHuss HHACKCa aBUIHOCTH MMMYHOIIO-
OymuuoB kiacca G kx 1. gondii B chIBOpPOTKe (IL1a3Me) KPOBH.
BUY-nudunmpoanueiM manuentam, pesynsratel DA wmm
MOJIMMEPA3HOi IenHOH peakiuu Ha 1. gondii KOTOPBIX ObLIM
MOJIOKUTEIbHBIMU, IIPOBOJMIOCH MapajjIe/IbHOE OIpeelIeHue
nnaexca apuaHoctr IgG x T. gondii metogom DA B kpoBH 1
CIIMHHOMO3TOBOMH JKUIKOCTH.

3a00p CHIBOPOTKH KPOBH M CIIMHHOMO3TOBOW JKHIKOCTH
MPOBOAMIN OJHOBpeMeHHO. Bce o0Opasisl urst aHasin3a xpa-
Hunu npu —20 °C, a 3aTeM TeCTUPOBAIU B OJHON IMOCTAHOB-
ke MDA na mmmynodepmenTHoMm ananmmzarope RT-2100C
Rayto Life and Analytical Sciences Co., Ltd (China) mis
KOJMYECTBEHHOTO OIpPEJeNICHUs] YpPOBHS cHeruduIecKux
AQHTUTOKCOIUIa3MeHHbIX 1gG anTuTen. OTHOBPEMEHHBIH ydyeT
pe3yNbTaTOB aHAIN3a CHIBOPOTKH KPOBH M CIIHHHOMO3TOBOM
JKUJIKOCTH TTO3BOJIMJI CPAaBHUTH aBUAHOCTE 1gG anTHTEN K T
gondii, XaK IEPCUCTHPYIOIIUX B KPOBH, TaK M B CIHHHOMO3-
TOBOM XHUJIKOCTH (MHTPATEKAIBHBIX).

ABHJHOCTb SIBIISIETCSI XapaKTEPUCTUKOH ITPOYHOCTH CBSI3H
creru(UUECKUX aHTUTEJI C COOTBETCTBYIOIINMH aHTUT€HAMH U
OIIPE/IeIISIETCS] YMCIIOM CBSI3BIBAIOIINX YYAaCTKOB U CHIIOH CBSI-
3biBaHus. Ilo cytu, ompenenenue aBupHoctu IgG mossomser
OLICHUTD JIABHOCTh MH(HIIMPOBAHKS M NPHU ONPEACICHUN HU3-
KOABHIHBIX aHTHTEN JENACTCs 3aKII0UCHUE O MUPKYISIIUH T10-
CJISTHHX Ha MPOTSDKEHUH 3-4 MecsIeB mocie NHOUIIPOBAHNS.
B nocnenyromem HU3KoaBUIHbIC AaHTUTEJIA 3aMELIA0TCS BBICO-
KoaBHAHBIMH. [Ipy peakTnBanmy WHQEKIMH B KPOBU BBISBIIS-
1ot IgG antutena k 7. gondii BEICOKOH aBUIHOCTH. ABHIIHOCTh
QHTUTEJI B CHMHHOMO3IOBOM JKUIKOCTU paHee He U3y4danach.

Meron ompefeneHuss aBUAHOCTU C  HCIOJIb30BaHUEM
«BekroToxco-IgG-aBuHOCTEY - HAabOpa peareHToB Ul M-
MYHO(EPMEHTHOTO OIpe/esieHns] MHAekca aBuaHocTH 1gG K
T. gondii B ceiBopoTKe KpoBu AO «Bekrop-bect», ocHOBaH Ha
TpexcraauitHom TBeprodazHom MDA ¢ npuMeHeHneMm aHTH-
reHa I. gondii, GETOK-IUCCOIMUPYIONIETO areHTa U MOHOKJIO-
HaJIbHBIX aHTHTeN MpotB IgG venoBexa.

Ha nepBoii cragum aHanm3a HccielyeMble U KOHTPOJIBHBIE
o0pa3nbl MHKYOMpOBAIM B JIyHKaxX MHapajuIeNbHBIX PSJIOB C
MMMOOMIIN30BaHHBIM aHTHTeHOM 1. gondii. ViMeromuecst B wc-
clleyeMoM Marepuane crenupuueckue anturena kK 1. gondii
CBSI3BIBAJINCH C AaHTUTEHOM, (POPMUPYSI KOMILIIEKC aHTHT€H-aHTH-
Teno. Ha Bropoii cTaanu, mociie BHECEHUs OEI0K-HCCOLNUPY-
IOLIET0 areHTa B OJIMH U3 MapaUIeJIbHBIX PAJOB, IPOMCXOAMIA
JICCOIMAINS KOMIUIEKCA «aHTUTCH-aHTHTEII0)», BKIIIOYAIOIIEro
IgG c Gonee HU3KMMHU KOHCTAHTaMH CBSI3bIBAHHS (HU3KOM aBHI-
HOCThI0). Ha TpeTbell ctanuu cBs3aBIIUECS aHTUTENIA B3aUMO-
JIEWCTBOBAIIN C KOHBIOTATOM MOHOKJIOHAJIEHBIX aHTUTEJI ITPOTHB
IgG uenoBeka ¢ nepokcuazoit xpena. Komruieke «aHTUreH-aH-
THUTEJIO-KOHBIOTAaT» BBIBISUIN TeTpameTHi0eH3uuaoM. [locie
JO0aBJICHUST pacTBOpa CTOI-pPeareHTa M3MEpsUIM ONTHYECKYIO
IUIOTHOCTb PACTBOPOB B JTyHKaX HAa OCHOBHOM JIHE BOJIHBI 450 HM
npu pedepeHcHol umHe BoiHBI 620-650 HM. IHTEHCHBHOCTH
OKpalllMBaHUS TPONOPIHOHAIBHA KOJIWYECTBY, CBSI3aHHBIX B
komruieke IgG k T. gondii. HaeKC aBUIHOCTH pacCYMTHIBAIH,
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Tabruya. Pesynomamel ucciedosanuus uHOEKca agUOHOCHU AHMUMOKCONIA3MEHHbIX AHMUMENL
6 06pazyax CNUHHOMO320801 AcUOKOCIU U Kposu BUY-unduyuposannvix 1uy ¢ 04azoewiym sHyedanumom

Kpossb CnMHHOMO3r0Bast KUAKOCTH
Mauuenr HI/[I);)B::e ﬂ;gzlj Unnexc . HI/[I);:::e ﬂ;gzlj Unpexc .
on on aBujaHoOCTH, Y% on on aBujaHoOCTH, Y%
Nel 1,345 1,013 75 0,899 0,399 44
Ne2 0,901 0,645 72 0,270 0,136 50
Ne3 1,842 1,349 73 0,083 0,040 48
Neq 2,288 1,911 84 0,085 0,042 49
Ne5 1,661 1,359 82 0,12 0,079 66
Ne6 2,146 1,902 89 0,372 0,212 57

KaK OTHOILIEHHE ONTHYECKON INIOTHOCTH, TTOTyUYSHHOH B TyHKaX
B NIPUCYTCTBUU ANCCOLUMPYIOUIETO areHTa - BBICOKOABHUAHBIX
UMMYHOTTIOOYIMHOB, K ONTHYECKOH IIOTHOCTH, MOIydYEHHOH
IpU aHanu3e 0e3 AMCCOLMHUPYIOIIETO areHTa - HU3KOABUAHBIX
HUMMYHOTTIOOYTMHOB, ¥ BBIPA)KAJIU B POIIEHTAX.

PesynabTarsl 1 UX 00cy:kaeHHe. [[HarHocTHKa nepedpanbHoO-
ro TokcormiazMo3a y BUU-uH(UImpoBaHHBIX NI OCHOBBIBACT-
Cs1 Ha CIIEYIOIUX KPHUTEPHUSX:

1) KIMHWYECKHE CHMITOMBI, IO3BOJSIOMINE 3aMON03PHTH
TOKCOIIIa3MO03, C TeHAEHIUEH K MPOTrpecCHpOBAHUIO: HapyIIe-
HHE CO3HAHUS, INXOPaKa, CyJOPOTH, TOJOBHAs OO0JIb, 04aroBhbIe
HEBPOJIOTHIECKUE CUMIITOMBI (3aTOPMOKEHHOCTD, TTAPE3bl 1 TMa-
panu4M, ABUTATENbHBIE PACCTPONUCTBA, HAPYIICHNE KOOpPAMHA-
LY JIBIKCHUI, BBINIaICHHE TIOJIeH 3penus, adasus);

2) naHHBIC HEHPOBHU3YaIU3alKH (BBISBICHAE OHOTO HIIH 00-
JIee KOJbLEBUHBIX 0YaroB);

3) BesiBnieHue 1. gondii B KIIMHUYECKOM 00pasiie (THCTOIO0TH-
YECKOE MCCIIEI0BAaHNE TKAHEH TOIOBHOTO MO3Ta HITH OOHapyXe-
nue JIHK B cnMHHOMO3TOBOM JKHMAKOCTH METOJOM IOJIMMEpas-
HOU 1enHo# peaknun) [12].

Knuangeckas  xaptuHa y  obOcienmoBanHeix — BHUY-
MHQUIMPOBAHHBIX MALUEHTOB HE OTIMYANach Crenupud-
HOCTBIO H TpeboBanma mpoBedeHUS IU(PepeHINATBHON
JIMArHOCTHKH C TIEPBHYHOM JTMM(POMOI TOJIOBHOTO MO3ra, Ipo-
rpeccupyromeii  MyiabTH(GOKaIBbHON — JNelkosHIedasonaTuei,
MTHOTEHHBIM a0CIIECCOM, TEPIIECBUPYCHBIM TTOPAXKEHHEM MO3Ta,
KPHUITOKOKKO30M MJIN MHKOOAKTEPHO30M.

Y 13 (43,3%) wu3 oOcnemoBaHHbIX HamMu BHUY-
MHQUIMPOBAHHBIX MALMEHTOB MPH MPOBEACHUH MAarHUTHO-PE-
30HAHCHOI TOMOrpaduM BBHIABIEHBI OUaroBbIE TMOPAKEHHS TO-
JIOBHOTO MO3Ta C IPU3HAKAMHU, THITHYHBIMH A7 TOKCOTIIa3MO03a.
OpHako, cnenn(puIHOCTh I HepeOpaTbHOTO TOKCOIUIA3MO3a,
oOHapyX1BaeMas IIPU UCIIONb30BaHUH METOI0OB HEHPOBU3yaIH-
3aIMH, yCHJIEHHBIX KOHTPACTHBIM BEIECTBOM OHOTO MIIH MHO-
KECTBEHHBIX HEKPOTHUECKUX OYaroB B BUJIE KOJIbIA B BELIECTBE
MO3ra, Kope WK 0a3ambHBIX TaHIIMAX, HA CETOMHSIIHUN JEHb
craBurcs mon comHeHue [6]. Tak, yka3aHHBIC MHOXKECTBEH-
HBIE KOJBLEBUAHBIE HAKOIJICHHS KOHTPACTa OMHCAHBI U TIPH
TyOepKynomax roioBHoro mosra [11]. B VYkpaune, yuuteiBas
€ro pacrnpoCTPaHEHHOCTb, UMEHHO TYOEpKyiaE3 sBISETCS TOH
ONIIOPTYHUCTHYECKOW MH(EKIHEH, ¢ KOTOPOil B MEpBYIO OYe-
penp cieayeT MpOBOAUTH An(QepeHnnanbHyl0 THarHOCTHKY
ToKcomIa3Mo3a. Kpome Toro, mpu nepedpasbHOM TOKCOILIA3-
MO3€ BO3MOXKHO Pa3BUTHE AUCCEMUHHPOBAHHOTO SHIe(anuTa
0e3 Tpu3HAaKoB ouyaroB [4], ¥ HE BCErna BOSMOXKHO TOJIBKO Ha
OCHOBaHUH METOAOB HEHPOBHU3yaIn3allui OTINYUTH OYaTH TPH
LepeOpaabHOM TOKCOIUIa3Mo3e OT OakTepHaibHOro abcrecca,
TyOepKyJie3HOTo dHIedanuTa Wik TMMPOMBI TOJIOBHOTO MO3Ta.
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J1n1st TUTOTOTHYECKOTO BhIABIEHUS 1. gondii B TKaHSX TOJIOB-
HOTO MO3ra HpH IepeOpasbHOM TOKCOIUIa3MO3€ HEOOXOIMMO
MPOBEJICHUE MTOJILHON CTEPEOTAaKCHYECKOW OMOTICHH IO KOH-
TPOJIEM KOMMBIOTEPHOH TOMOrpaduH, UTO HEOCYIIECTBUMO B
OOJIBIIMHCTBE CTallMOHApOB. boiee Toro, mpoBeeHNe OHOICHI
TOJIOBHOTO MO3Ta PEKOMEHIYETCS TOIBKO MPH OTCYTCTBUU KIIU-
HHYECKOTO MJIM PEHTTEHOJIOTMYECKOTO OTBETA Ha creruduye-
CKYIO TEpamnuio, 4YT0 OTTATUBAET BO BPEMEHN HAa3HAYECHHE aJeK-
BaTHOM 3THOTPOMHOM Tepanui [5].

Huskas nuarHoctuyeckas LEHHOCTh METOZA IOJIMMEPa3sHOi
LETTHOH peaKuy ISl ONpeIeNIeH s TeHETHIECKOTO MaTepHaa B
KPOBH U CITHHHOMO3TOBOH JKH/JKOCTH CBsI3aHa C BHYTPHKIETOU-
HBIM pacronoxkenueM 1. gondii, HeOOTBIINM KOINIECTBOM TOK-
COITa3MO3HBIX OYaroB U MX yIalI€HHOCTBIO OT JIMKBOPOHOCHBIX
myteil. @akt nonaganus JHK B cIMHHOMO3TOBYIO JKHIKOCTH
HE TapaHTUPYeT ee TUTENbHON 3aJePiKKH depe3 JIOKAIbHYIO
aktuBHOCTH JIHK-a3b1. BeusiBnenue 7. gondii meTonom mommme-
pa3HOI LIENMHOM peakuMyu B COMHHOMO3TOBOM YKUIKOCTH Xapak-
Tepu3yeTcs BBICOKOH crennduanoctsio (96-100%), HO HU3KOH
YYBCTBHUTEJIHLHOCTBIO (<50%) [9].

AnbTepHATHBON SIBIAETCS OMpEAeNeHHe CHenu(UIecKux
antuten metonoM MDA [8]. Ha ¢one BrIpakeHHOrO HMMYHO-
JneunuTa CHHTE3 aHTHTOKCOIUIa3MeHHbIX [gM n IgA antuten
CHIDKCH, TI0O3TOMY INpH MaHH(ECTHOH (opme XpOHHYECKOTO
TOKCOTIIIa3MO03a OHH, KaK MPABUIIO, OTCYTCTBYIOT. KonmmyecTen-
HOE OTIPEe/IeNICHNE TUTPA aHTUTET HE NMEET JUATHOCTHYECKOTO
3HAYEHUs, KaK ¥ TeCT Ha aBUTHOCTb AHTUTEN B KPOBH, TOCKOIIb-
Ky 0Os3aTeTbHBIM YCIOBHEM Pa3BUTHS IepeOpPaIbHOTO TOKCO-
mIa3Mo3a sBisieTcs peakrtuBanms mporecca [2]. Ilpu orcyr-
CTBUH B KpoBHU cnenuduuecknx IgG 1rMarno3 «ToKcommasmMos»
ManoBeposiTeH. CiTydan TOKCOIIa3M03a y CEPOHETaTUBHBIX T1a-
LIHEHTOB BCTPEUArOTCsl BecbMa penko. OHaKo, C y4eToM TOro,
uto 7. gondii "HGUIMPOBAHO OONBIINHCTBO )XUTENECH YKpauHsbI,
TO HaXOXKAEHNE B KpoBH crienududeckux IgG apnsercs kpaiiHe
HEHA/Ie)KHBIM AUATHOCTUUECKUM KPHTEPHEM.

[lpu wnccnenoBannn BUY-uHOUIMPOBAHHBIX MAIMEHTOB
cneuuduueckue IgG x 7. gondii B nnazme KpoBU 0OHAPYKEHBI
Hamu y 27 (90%) GonbHBIX. Y BCeX MAIMEHTOB C TOJIOKHUTENb-
HBIM pe3ynbTatoM MDA B kpoBH crenuduieckine aHTHTOKCO-
mnazMeHHble IgG 0OHapyXMBalUCh B JOCTATOYHO BBICOKHX
KOHIIEHTPAIMAX ¥ C aBUJHOCTHIO BhIme 40%, 4TO yKa3bIBaeT Ha
HAIW4YHAE XPOHUYECKON HMHGEKIMH. AHAIN3 CIHHHOMO3TOBOM
xkunkoctu cnenuduueckue 1gG x 7 gondii BpisiBun mumb y 7
(2%) nmaumentoB. HeoOXomuMO OTMETHTH, YTO y BCEX MAIlHCH-
TOB, y KoTophIX IgG K 7. gondii mpucyTCTBOBAIN B CTHHHOMO3-
TOBOH >KHJIKOCTHU, OHH BBISBISUINCH U B CBIBOPOTKE KPOBH, UTO
CBHJIETEIBCTBYET O HEBO3MOKHOCTH M30IMPOBAHHOTO IOSBIIE-
HUS CHENU(PUIECKIX AHTHTEN B CIHHHOMO3TOBOW KHUAKOCTH
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NpH OTCYTCTBMU HMX B KPOBH. Y MaIMEHTOB, y koTopbix IgG K
T. gondii oGHapy»XeHbI TOJIBKO B CBIBOPOTKE KPOBH B IIpoIiecce
JIMarHOCTHKU U JICUSHUsI JUArHO3 LiepeOpaabHOro TOKCOILIa3-
MO32a He ObUI YCTaHOBJICH.

[TonHOrO COOTBETCTBUS POCTA AHTUTET B KPOBU U CIIMHHO-
MO3rOBOM KMIKOCTH HE CYILECTBYET, YTO JaeT OCHOBAHHUE B
cllydae UX OOHapyKeHHUs B MOCJIEIHEH CyIuTh 00 UX MHTpaTe-
KaJIbHOM mpoxykuuu. OnHaKo, aHTUTeNa MOTYT JU(GYHIUPO-
BaTh B CHMHHOMO3TOBYIO JKHJIKOCTb M3 KPOBHU IPU HAPYLICHUH
remMaTtodHIehaTnIeckoro 6apbepa, BO3HHKAIONIETO MPU Liepe-
OpaJbHOM TOKCOIIa3Mo3e. M3BecTHO, 4TO B KPOBH M CHHHHO-
MO3rOBOM JKHJIKOCTH 0OHApY>KMBAIOTCs pa3Hble cyoxaccs! 1gG
K T. gondii, 94TO C yCHIEXOM MOXKHO HMCIIOJIb30BaTh B LIEJISIX JAHa-
THOCTHUKH [7].

[NonyueHnHsle B pe3ynbrare UCIISOBaHUS JaHHbIE TOKA3aJIM, UTO
crienUyecKre aHTUTeNa HAXOAITCsl B CIMHHOMO3TOBOM JKH/IKO-
CTH B MEHBIIINX KOHIIEHTPALMSIX, YeM B CHIBOPOTKE KPOBH Y KaXKJI0-
0 U3 MaMeHTOB (Tabnuia). JlaHHbIe 10 OIpeIeNICHNIO aBUIHOCTH
IgG x T. gondii chIBOPOTOUYHBIX M MHTPATEKAJIbHBIX TAKKE OTIHYA-
JIMCh. B CIMHHOMO3IOBOH KUIKOCTH 0OHAPY>KMBAIUCH AHTUTENA C
GoJiee HU3KOI aBUIHOCTBIO, YeM B KPOBH, YTO CJIEIYET UCIOIB30-
BaTh B IMArHOCTHKE 11epeOpaIbHOTO TOKCOILIa3MO3a.

BriBogbl. Takum  o0pa3oM, pe3ynbTaThl — HCCIIEIOBa-
HHUs 00pasloB CIHMHHOMO3IOBOH JKMIKOCTH M KpoBn BHY-
MH(QUIUPOBAHHBIX JIUII C OYaroBbIM SHLE(ATUTOM, BBISBUIIH,
4yro DA mpsMbIM U TUCCOLMUPOBAHHBIM METOAAMH O3BOJISET
BBUABIIATE aBUIHOCTD 1gG Kk T, gondii He TOIBKO B CHIBOPOTKE
KpOBH, HO ¥ B CIIMHHOMO3I0OBOH *uakoctu. [lapannensHoe npose-
nenvie DA yist onpeienieHust aBUAHOCTH CIICHU(DHUUSCKUX HHTpa-
TEKAJIbHBIX UMMYHOIIOOYJIMHOB B CIIMHHOMO3IOBO# JKHKOCTH H
HEPCUCTUPYIOIINX B KPOBH IIPEIaracTcs B LEJSX YCOBEPIICHCTBO-
BaHMS IMArHOCTHKH TOKcoIIasMo3a y BUY-uHduuupoBaHHbIX 1a-
[IMEeHTOB. Bricokast nHMOpMaTHBHAsT CIOCOOHOCTh TECT-CUCTEMBI
JUIs onpezienieHns nuaekca aBupHoctu 1gG anturen x 7. gondii
oIpeiessieT BO3MOJKHOCTh €€ HCIOJIb30BaHUsI B aJITOPUTME Aua-
THOCTHKH 3THOJOrnYeckoro (akropa Helipoundekuun y BIY-
UHQUIMPOBAaHHBIX. CBOEBPEMEHHBIH ATHOIOTMYECKUIl HarHo3
HIO3BOJIUT MPERYIPEIUTh PA3BUTHE OCIOKHEHUH B XOZIC Pa3BUTHS
3a00JIeBaHMS U CHU3HUTD JICTATBHOCTb.
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SUMMARY

IMPROVEMENT OF ETIOLOGICAL DIAGNOSIS OF
THE CEREBRAL TOXOPLASMOSIS IN HIV-INFECT-
ED PERSONS

"Bondarenko A., 'Gavrylov A., 'Katsapov D.,
Bondarenko O., *Pavlov V.

!National Medical University, Kharkiv; *Regional Clinical In-

fectious Diseases Hospital, Kharkiv, Ukraine

The objective of the study was to determine the diagnostic
value of the parallel detection of the avidity index of the IgG
to Toxoplasma gondii in the blood and cerebrospinal fluid by
a three-step solid-phase enzyme immunoassay using T. gon-
dii antigen, protein dissociating agent and monoclonal anti-
bodies against human IgG at HIV-infected individuals with
a focal damage of the brain. The results of the study showed
that conducting of the enzyme-linked immunosorbent assay
by a direct and dissociated method makes it possible to de-
tect specific intrathecal and serum immunoglobulins, which
is proposed in terms of improving diagnosis of cerebral toxo-
plasmosis in HIV-infected individuals. The high informative
ability of the test system for detecting the avidity index of
IgG antibodies to T. gondii allows the possibility to apply it
in the algorithm for diagnosing an etiological factor of neuro-
infection in HIV-infected individuals.

Keywords: HIV-infection, cerebral toxoplasmosis, en-
zyme-linked immunosorbent assay, avidity index.
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PE3IOME

YCOBEPIIEHCTBOBAHME 3THOJIOI MYECKOM J1-
ATHOCTHUKHU HEPEBPAJIBHOI'O TOKCOILIA3ZMO3A
Y BUY-UHOUTTMPOBAHHBIX JIUIL

'"Bonpapenko A.B., 'TaBpuios A.B., 'Kauanos /I.B.,
’bonpapenko E.B., 2[1asioB B.B.

"Hayuonanenviii  meouyunckuii  ynusepcumem, >Obnacmmuast
KAUHUYECKAs UHpeKyuonHas 6onvruya, Xapvkos, Ykpauna

Lenpro mccrmenoBaHUs SIBUIOCH OTpPEIENeHHe THArHOCTH-
YEeCKOH IEHHOCTH MapauleNIbHOTO OMpEeNeHHs B KPOBH H
CIIMHHOMO3TOBOM JKMIKOCTH WHJAEKCA aBHUAHOCTH HMMYyHO-
m100ynmuHOB Kiacca 1gG x Toxoplasma gondii MeTomoMm Tpex-
cTanuitHOro TBEepno(a3HOro MMMYHO(EPMEHTHOTO aHaIH3a C
npuMeHeHueM antureHa T. gondii, GelOK-IUCCONUUPYIOMIETO
areHTa ¥ MOHOKJIOHAJBHBIX aHTUTEN mpotus IgG demoBeka y
BUY-uHOUIMPOBAHHBIX JIHII C 04arOBBIM MTOPaKEHUEM TOJIOB-
HOTO MO3Ta.

Pesynbrarsl nccienoBaHus MMOKA3ald, YTO MPOBEJCHUE M-
MYHO(EPMEHTHOTO aHalN3a HPSIMBIM M IUCCONUHPOBAHHBIM
METOIaMH TO3BOJIAET BBISIBUTH CHENU(DUUECKHE WHTPATEKallb-
HBIE W CBIBOPOTOYHBIE MMMYHOIIOOYIHHBI OIS yCOBEpPIICH-
CTBOBAaHMS JUATHOCTHKH II€PeOparbHOrO0 TOKCOILUIAa3MO3a Y
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VISCERAL GNATHOSTOMIASIS WITH SIMULTANEOUS DAMAGE
TO THE UPPER AND LOWER PARTS OF THE GASTROINTESTINAL TRACT

IShypulin V., 'Neverovskyi A., !Cherniavskyi V., 2Puzyrenko A.

'Bogomolets National Medical University, Department of Internal Medicine Nel, Kyiv, Ukraine,
2All Saints University School of Medicine, Department of Pharmacology, Roseau, Commonwealth of Dominica

Gnathostomiasis is a parasitic infection caused by the third
stage of the larvae of Gnathostoma species nematodes, which
are observed predominantly in tropical and subtropical coun-
tries. This food zoonosis is endemic in areas where raw freshwa-
ter fish and shellfish are consumed, especially in Thailand and
Southeast Asia, Japan and Latin America (Mexico). Previously,
the disease was rarely found outside the endemic regions, but
during the last decades, the number of cases registered and ob-
served in countries where it is not endemic has increased. The
reasons for this are the distribution of tourism, the change in
food habits, the violation of the technologies of cooking and
marinating fish [1,2,3,4,9]. We report a unique case of visceral
gnathostomiasis with simultanecous damage of the upper and
lower parts of the gastrointestinal tract.

Case report. The patient, a 28-yr-old white female came to
the Clinical of the National Medical University (Kyiv, Ukraine).
She complained about the inability to eat solid food (she eats
only liquid food “Fortisip”), feeling of heaviness in the abdomen
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after each food intake, regurgitation, and heartburn, periodic
nausea, and vomiting. She noticed on and off the loose stool.

According to the patient, her parents and the medical docu-
mentation the disease began 14 years ago (in 2003) 2 weeks af-
ter a trip to Thailand where she consumed raw freshwater fish
as sushi. At that time, she complained of mild fever, spasmodic
abdominal pain, lack of appetite, bloating, diarrhea. Acute en-
terocolitis was diagnosed, and she was treated symptomatically.
In spite of this, she had only some improvement but she did not
return for follow up visit. Several times per week she has experi-
enced mild cramping abdominal pain that is followed by watery
bowel movements since that time.

After two and half years (in 2006) she noticed migratory
swellings under the skin around the chest and abdomen associ-
ated with edema and pruritus. The patient came to Emergency
Room of the Moscow Clinic. The white blood cell count was
11,300 mm?with a differential count of 60% PMNs, 20% lym-
phocytes, 3% monocytes, eosinophils 15%, basophils 1%. The
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hemoglobin and hematocrit were 12.3 mg/dl and 37%, respec-
tively, and the platelet count was 400,000. However, over the
next 2 months of treatment with antihistamines and steroids, the
patient continued to have these issues.

Six months later the patient had a segmental resection of the
bowel due to bowel obstruction. The pathologist described eo-
sinophilic infiltration of the mucosa and submucosa, neuropathy,
and degeneration of sympathetic and sensory nerve fibers.

Since that time she did not visit any physician for follow up.
In 2016, in addition to the previous symptoms the signs indicat-
ing pronounced gastroparesis were noted: constant regurgitation
and vomiting, heartburn, eructation, heaviness in the abdomen
after each food intake, inability to eat solid food. So the patient
visited the Clinical of the National Medical University. Scintigra-
phy and radiological investigations showed severe gastroparesis,
moderate gastroesophageal reflux, colon atony. The upper endos-
copy and colonoscopy performed and biopsy showed larval worms
of Gnathostoma in specimens from different parts of the gastroin-
testinal tract. Visceral gnathostomiasis was diagnosed, and it was
treated with albendazole 400 mg twice daily for 21 days.

However, the patient went to Australia and did not return to
follow up to our clinic and, unfortunately, the connection with
her was lost.

Differential diagnosis. One of the rare causes of gastrointes-
tinal damage associated with eosinophilic gastroenteritis and
characterized by symptoms of abdominal pain, diarrhea, nausea
and vomiting, weight loss and abdominal distension, malabsorp-
tion syndrome. The diagnostic criteria are eosinophilic infiltra-
tion of the wall of affected bowel with the mandatory exclusion
of other causes of cosinophilic infiltration, such as parasites
(helminths), medications, systemic connective tissue diseases
[16]. Occasionally, the disease can be presented with obstruction
of gastric outlet or even may manifest itself as an acute bowel
obstruction, that can be the reason for surgical interventions.

Chronic intestinal pseudo-obstruction (CIPO) is a syndrome
that develops as a result of changes in intestinal motility, which
leads to clinical manifestations resembling intestinal obstruction,
but in the absence of any mechanical obstructive process [13].
The causes of chronic intestinal pseudo-obstruction are primary
lesions of intestinal muscle fibers (insufficiency of alpha-actin,
family or sporadic visceral myopathy, autoimmune leiomyosi-
tis) or secondary (systemic lupus erythematosus, polymyositis,
amyloidosis, progressive muscle dystrophy), some medications
(neuroleptics) [12,13]. The neuropathic variant of CIPO can oc-
cur as a result of central nervous system diseases (Parkinson’s
disease, tumors, stroke, encephalitis) or disorders of peripheral
nerve fibers which innervate different gastrointestinal segments
(diabetic neuropathy, Hirschsprung’s disease, Chagas disease,
paraneoplastic syndrome, autoimmune diseases, amyloidosis).
The rare causes of CIPO are mitochondrial diseases — the mes-
enchymopathic variant of CIPO (loss of interstitial cells of the
Cahal). Among the infectious and helminthic causes of CIPO are
neuroborreliosis [14], capillariasis [15].

Also according to current international clinical guidelines
[10,11], the main causes of gastroparesis are diabetes mellitus,
thyroid dysfunction, neurological diseases (for example, Parkin-
son’s disease), previous stomach surgery and autoimmune dis-
eases (most commonly systemic scleroderma). In some cases,
gastroparesis may occur as a result of a viral infection, iatrogeni-
cally after the use of narcotic analgesics and anticholinergics.
The rare causes of gastroparesis are amyloidosis, paraneoplastic
diseases, damage to the muscular layer of the stomach, mesen-
teric ischemia.
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The history of the disease and a set of laboratory and instru-
mental examinations which our patient have done over last 14
years, including the histological investigations, allow us to
exclude the main and rare causes of gastroparesis described
above. Regarding the administration of certain medications
that could be the cause of the clinical picture, the abolition of
these drugs for a long time did not lead to an improvement.
Also, when managing patients with gastroparesis, it is recom-
mended to exclude rumination syndrome, anorexia nervosa
and bulimia [10]. The consultation of a psychiatrist and ap-
propriate treatment excluded the possibility of a psychiatric
origin of gastroparesis.

The diagnosis visceral gnathostomiasisisis was made by the
history of the disease, the epidemiological history of trip to the
endemic region, the consumption of raw freshwater fish, the
causal relationship of the clinical manifestation of the disease
after the tourist visit to Thailand, swellings under the skin, pe-
ripheral eosinophilia, positive biopsy investigations on Gnathos-
toma, the presence of eosinophilic infiltration of the intestinal
mucosa and the degeneration of the sympathetic and sensory
nerve fibers.

Humans are casual and atypical hosts of Gnathostoma spp,
which does not support the reproductive cycle of helminth.
After entering of the third stage larvae of Gnathostoma into
the human stomach with infected fish, they penetrate through
the wall of the stomach and migrate throughout the body, re-
sulting in mechanical damage of human tissues and releas-
ing of secretory proteins, including hyaluronidases, hemo-
lysins, and metalloproteinases. Gnathostomiasisisis can be
presented as four clinical varieties: (1) cutaneous form with
intermittent migratory swellings; (2) a visceral form with a
damage of the liver or the gastrointestinal tract; (3) neurog-
nathostomiasis; (4) oculargnathostomiasis. Cutaneous form
is the most common manifestation of larvae invasion [2,3].
Visceral form is the rarest variant [5-8]. Also, we did not find
among the databases the cases of damaging of both upper and
lower parts of the gastrointestinal tract with visceral and sen-
sory neuropathy, as in this case described. Albendazole and
ivermectin, which are prescribed at least for 21 days are used
for the treatment of confirmed gnathostomiasis, but data on
the long-term management of patients with chronic visceral
gnathostomiasis, unfortunately, were not found [3,5,8].

Thus, we report the rare and atypical case of damaging of the
gastrointestinal tract as a result of visceral gnathostomiasis. Vis-
ceral forms of this helminthiasis are detected and diagnosed ex-
tremely rare, therefore the management of such patients requires
an individual and balanced approach since it is almost impos-
sible to predict the consequences of any medical interventions.
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SUMMARY

VISCERAL GNATHOSTOMIASIS WITH SIMULTANE-
OUS DAMAGE TO THE UPPER AND LOWER PARTS
OF THE GASTROINTESTINAL TRACT

'Shypulin V., 'Neverovskyi A., !Cherniavskyi V.,
*Puzyrenko A.

'Bogomolets National Medical University, Department of Inter-
nal Medicine Nel, Kyiv, Ukraine; *All Saints University School
of Medicine, Department of Pharmacology, Roseau, Common-
wealth of Dominica

In this article, we described a rare atypical clinical case of tropical
helminthiasis — a visceral gnathostomiasis with simultaneous dam-
age of the upper and lower parts of the gastrointestinal tract. The
visceral form is the rarest variant and among the literary data, only
single cases of this form are described in the world. Therefore the
management of such patients requires an individual and balanced
approach since it is almost impossible to predict the consequences
of any medical interventions. This determines the clinical unique-
ness of this case and requires further research of clinical guidelines
for the management of such injuries.

Keywords: gnathostomiasis, gastroparesis, chronic intestinal
pseudo-obstruction.
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KJIAHUYECKH CJIYYAW BUCIHEPAJIBHOI'O THA-
TOCTOMO3A C OJHOBPEMEHHBIM ITOBPEXJIE-
HUEM BEPXHUX W HUKHUX YACTEM KEJYI0Y-
HO-KHIIEYHOI'O TPAKTA

"Munyann B.I1L., 'HeBepoBckuii A.B., 'YepusiBckuii B.B.,
y3bipenxo A.H.

'Hayuonanvnoiti meouyunckuil ynusepcumem um. A.A. Bozo-
Mmonvya, kageopa enympennei meouyunst Nel, Kues, Yxpauna;
’Meouyunckasn ynusepcumemckas wixona Beex Ceamoix, kage-
opa papmaronozuu, Pozo, Coopysicecmeo Jomunuku

B crarbe onucaH peaKuil M aTUIUYHBIA KIMHUYECKUH CITy-
Yaif TPONMUYECKOTO IrelIbMHUHTO3a — BUCLEPATbHOTO 'HATOCTO-
MO3a C OJIHOBPEMEHHBIM MOBPEXKIEHHEM BEPXHUX U HIKHUX
JacTeil JKeITyJ0YHO-KHIIeYHOro Tpakra. Bucuepanbuas ¢op-
Ma SBJSIETCA CaMbIM PEIKUM BapHaHTOM. B mureparypHbIX
JAHHBIX OIMCAHBI TOJIBKO OTAEJIbHBIC CIy4ad 3TOil (GopMBI
rHaTocToMo3a. BeneHne Takux mManueHTOB TpebyeT WHIU-
BUJIyaJbHOTO U COAJaHCHPOBAHHOIO IOAXOJA, ITOCKOJBKY
MPaKTUYECKH HEBO3MOXKHO NPEACKa3aTh IMOCIEACTBUS JIO-
OBIX MEIUIMHCKUX BMEMIATENBCTB. DTO OMpEAeIseT KINHH-
4eCKYI0 YHUKaJIbHOCTh 3TOTO Clydasl U TpeOyeT AaibHele-
IO M3YyYCHHS U Pa3pabOTKU COOTBETCTBYIONUIMX KIMHUYECKHUX
PYKOBOJCTB U PEKOMEHIALUMI.
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HNH®APKT MUOKAPIA CPEJIN )KEHIIWH - JAHHBIE JIOKAJIBHOI'O PETUCTPA:
AHAJIN3 PAKTOPOB PUCKA, OCOBEHHOCTH TEYEHHUS OCTPOI'O IIEPUOJA U BBIZKUBAEMOCTb

I'pedenux M.B., 3enenenskasn JI.U., 3ops JI.B., Macanii C.M.

Tepnononvckuii eocyoapcmeennviil meouyurckutl ynusepcumem um. M. 4. I'opbauesckozo M3 Ykpaunvl, Ykpauna

Cepneuno-cocyauctoie 3aboneanust (CC3), crnpoBOIMpo-
BaHHBIC aTEPOCKIEPO30M U TPOMOO30M apTepHii, B YaCTHOCTH
niemuyeckas 6omnesss cepaua (MbC), sensrorcs Beqyuieit npu-
YUHON CMEpTH B MHpPE, €CTECTBEHHO, U B Ykpaune [1,5]. UBC
SIBIISICTCSl JOMUHUPYIOIICH B pa3BUTHH (DaTalbHUX HCXOJOB B
JKEHCKOM momynsauuu HaceneHus. lennpepnele ommuns CC3
B IOCJICAHEE BPEMs BbI3BIBAIOT MTOBBIIIEHHBIN HUHTEPEC Cpeau
uccnenosareneil [9], MOCKOIbKY GOJBIIMHCTBO PaHIOMH3HPO-
BaHHBIX KiIMHMYecKuX uccienoBanuii (PKI) nposenens mpe-
HMYIIECTBEHHO C y4acTUEM MYKCKOM yacTu Hacenenus. Kiu-
HUYEeCKUe HaOIIOICHHS YKa3bIBAIOT HA Oosiee HeOIaronpusaTHbINA
IPOTHO3 Yy JKCHIIUH B Cllydae pa3BUTHS HMH(]apkTa MHOKapaa
(MUM). Cornacno nanusiM AHA [4], B TeueHHe Tofa OT IEepBOro
octporo VIM ymupaer xeHUIUH Oosblie, yeM Myx4uH (26%
npotuB 19%, COOTBETCTBEHHO), HE3aBUCUMO OT BO3pacTa. A
B TC€UYCHUHU MNOCICAYIOLIUX 5 ner CMEPTHOCTb 3HAYUTECIIBHO
yBenuuuaerca — 47% npotus 36%, coorBeTcTBeHHO. OCo-
OceHHOCTRIO TeueHHss MM cpenn >KEHINHMH SBISCTCS 3HAYH-
TeIbHbIH ynenbHbI Bec caydaeB MM 6e3 nmoasema cermeH-
ta ST (MM6nST) u HeoOCTpYKTHBHAS KOpOHAapHasi 00Je3Hb
cepaua. B mocnennem ciaydae BeAymnuMu naTopu3noIoruye-
CKUMHU MEXaHU3MaMU SBJISIIOTCS CIIa3M KOPOHAPHBIX apTepHid
U MUKPOBACKYJIsIpHAs AUCOYHKIHUS.

JUINTEebHOCTD FOCHMTAIN3AIIY [T0CIIC KOPOHAPHOU PEBACKY-
JIIpU3alK ropaszio 6osblie y nauneHTox ¢ IM B cpaBHeHUH ¢
MY>XYHMHaMU. IToka3ana BeICIIAs BHYTpUI'OCIIUTAJIbHAsA CMEPT-
HOCTb M INOBTOPHBIE TOCIUTAIU3AIIUU B TCYHEHUE IIEPBOT'O MECS-
11a 1MocJie BhIMUCKH 13 cranuonapa (30%).

B 2016 r. ony6iMKoBaHO Hay4YHOE COIVIALICHHE, KacaloIieecs
npo0ieM JHarHOCTHKU M BEJCHHS OCTPOrO KOPOHAPHOIO CHH-
npoma (OKC) B sxenckoit nomynsanuu [2]. CoBpeMeHHBIE PEKo-
MCEHAAIUU NIPEAYCMATPUBAIOT OAMHAKOBLIC ITOAXO/bI B JICUCHUU
UBC, aprepuanbhoii runeprensuu (Al'), ocTporo KOpoHapHOTO
cunpoma (OKC) HezaBUCHMO OT 1oJ1a MalUeHTa.

TmaTeanbe/i aHaJIu3 JJaHHBIX JIOKAJIbHBIX PETUCTPOB I1O3BO-
JISIET NPOCIIENUTh Hamu4Ke renjaepHsix ocodennocreir OKC B
YCIIOBUSIX PeabHON KIMHUYECKOHM MpakTHKH [3].

Llenpro naHHOTO HCCIEIOBAaHMS SIBWJICS aHAJIM3 MHOTOJET-
HHUX, TpaaulUOHHBIX MOHHq)MuMpOBaHHbIX H HeMO)lI/I(bI/IL(I/lpO—
BaHHBIX (DAKTOPOB KapIHOBACKY/SIPHOTO PUCKA, KIMHUYECKUX
0COOCHHOCTEH TeHJCPHBIX OTIIMYUI TEUSHHsI OCTPOTO MEePHOaa
uHpapkra Muokapsa, 30-1HEBHOM JIETaIbHOCTH U OT/AJICHHOM
CMEPTHOCTH I10 JaHHBIM JIOKaJIbHOTO peructpa ['opoackoro kap-
JIMOJIOTHYECKOTO LIEHTA.

Marepuan u Meroabl. IIpoBeseH peTpOCHEKTUBHbBIN aHa-
i3 gaHHbix (2010-2016 rr) 1395 Gomsueix VUM Kapauorno-
I'MYECKOM KIIMHUKH Kadeapbl Tepanuu U CeMEiHOW MeTHIINHBI
V4eOHO-HAYyYHOTO HHCTUTYTA TTOCIEAUIIOMHOTO 00pa30BaHHUsL.
Wzyuanucsy ocobennoctu teuenus VM. HccnenoBaHuem ox-
BaueHbl OosbHble OVIM pa3HOl JIOKaNIn3aluu B yCIOBHAX KO-
MopOuHOCTH. BeeM GOBHBIM MPOBEACHBI OOIICKINHHYCECKOS
HCCeI0BaHue, 3Xokapaunorpadus cormacHo crangapram ASE.
Juarnoz VM BepuGuuIupoBaH B COOTBETCTBHU C PEKOMEH-
namsimu ESC (2012), Accoumanuu KapAuoJIOTOB YKpauHBI
(2014, 2016). Cpenuuii BO3pacT MAIMEHTOB, BKJIIOUECHHBIX B
uccienoBanue cocraBun 64,63+11,43 net, cpenu BO3pacTHBIX
IpyHNn AOMUHHPOBAIU JULa noxuioro 615 (44,1%) u cpenne-
© GMN

ro 399 (28,6%) Bo3pacra. CieayeT OTMETHTb, YTO YKCIIO JIMIL
CTapueCKOro BO3pacTa TOJBKO 32 IOCIEAHUE aHAJIU3UPYEMbIC
2 roza (2015-2016 rr.) ymenmunacs Oonee yeM B 1,7 pasa 3a
CUeT yBEJIMUYCHUS MJIaJilIel BO3PACTHOM KaTeropuu MarieHTOB.
[TonTBepxaena renaepHas 3aBucumoctb passutus OVIM: co-
OTHOUIEHHE MY>K4YMH U eHIuH coctaBmio 70,75% u 29,25%,
cooTBeTcTBeHHO. OnHako, 3a nocieanue 4 roma (2013-2016
IT.) HaOJIOZAeTCsl 4YeTKas TEHACHIMSA K YBEIMYCHUIO KOJUYe-
cTBa OONBHBIX JKeHIHH - ¢ 23,1% mo 34,2%. IlanueHtsl pac-
IpeJiesIeHbl Ha TPYIIIbI ¢ yYeTOM I'eHIepHON IPUHAIICKHOCTH.
I rpynny coctaBunu myxuussl ¢ OUM (n=987), II rpynmy —
xeHuHbel ¢ OUM (n=408).

CraTtHcTHYeCKyI0 00pOOOTKY TTOIY4EHHBIX PE3yJIBTaTOB IPO-
BOJIMJIM TIPU TTOMOIIIM MAaKeTa CTAaTUCTHUECKUX nporpamm SPSS
23.0, Microsoft Office Excel 2013. KonuuecTBeHHbBIC PU3HAKH
NPEACTABJICHBI B BUAC CPEAHETO U CTAHAAPTHOTO OTKJIIOHCHUA
(M=£m), 17151 CpaBHEHHSI CPETHUX JIBYX BBIOOPOK HCIOIB30BAIIH
U-tect Manna-Yurau. OTIHYMS CUATAIA CTAaTUCTUYECKH J0-
ctoBepHbIMH Iipu p<0,05.

Pe3yabTarsl 1 uX o6cy:KkaeHHe. [ pyIbl NalUeHTOB — MyK-
YHUH M XCHUIUH 6])1.]'11/1 COINNOCTAaBUMBI I10 CE30HHOCTH BO3HHK-
HoBeHHs mepBoro OWM, ¢ Hambosee BbhIpaKeHHOU MaHH(e-
CTanye B OCCHHUN MEepPHOJI, COOTBETCTBEHHO, 29,9% u 29,4%,
II0 BpEMEHHOMY CYTOYHOMY U MHTEpBajly JHEH Heleslu Hadaja
00JIEBOTO CHHIpPOMAa — INPEUMYIIECTBCHHO B YTPEHHHE Yachl
(24,4% w 24,0%) 1 noctoBepHO yaie — B noHenenbHuk (19,9%
u 17,3%) u natauny (16,4% u 16,8%). B nenom, no iokanu3za-
X o4ara HEKpo3a prﬂﬂbl JOCTOBEPHO HE OTIIMYAJIUCh, XOTA y
MY>KUHMH ITOpaKEHHE Mepe/Heil CTEHKH MHOKap/ia HaOJIr0/1a10Cch
HECKOJIBKO 4allle, a Y JKCHIIUH 1PpeodiIaano MmopakeHne HIK-
Heil crenku. Cpenu OonbHBIX ¢ UM 6e3 3ybua Q m1ocToBepHO
npeobnananu sxeHunsl (p=0,014). Cnyuau mosroproro OMM
y JKEHIIUH Bo3HUKaIK panblie (p<0,0001), yem y My uuH, co-
OTBETCTBEHHO, crycts 63,8+7,5 u 74,0+5,6 mecsiua. Beisgsien-
HBI€ HaMH T'CHACPHBIC OTIHNYHA COOTBeTCTBy}OT pe3yfleaTaM
HeJaBHEro uccienoBaHus, nposeneHHoro AHA [2].

YcraHoBiieHo, uTo MaHupecTanus neporo uHimaeHTa OMM
CpeAM MY)KYMH BO3HHKala, B cpexHeM, Ha 10 jer paHbiue B
CpaBHEHHUH C KeHIMHamMu, B 61,8+0,4 u 71,+0,4 set, cooTBeT-
CTBCHHO. HOJ’Iy‘-IeHHbIe pesyanaTbl, o Bceﬁ BEPOATHOCTH, CBA-
3aHbI C 3alIUTHBIMH dGPEKTaMU UPKYIUPYIOLINX ICTPOTCHOB
Ha 3HAOTEIMH COCYNOB, YTO MOATBEPXKAACTCSA CYLIECTBEHHBIM
yBeHI/IquI/leM YaCTOThI Cep}le'—lHO—COCy}ll/ICTbIX KaTaCTpO(b, B
gactHOCcTH OVIM B nocTMEHONAay3aIbHOM IIEPUOJIE.

IpoBenen aHanM3 pacHpOCTPAHEHHOCTH MOAMPHUIUPYEMBIX
¢axropoB pucka CC3 B KSHCKOW MOMYJSILHOHHOW Tpymie. B
uccienoBannn INTERHEART nokaszano, 4ro kypenue Goiee
cuiibHO conpsbkeHo ¢ OVM y MykuuH u siBisiercs (HhakTopoM
pHUCKa Yy JKEHILIUH B Bo3pacTe 10 55 JIET ¢ YBEJIMUYECHHEM PUCKa
3a00J1eBaHMS B 3TOH TeHiepHO nmomymsiuuu B 7 pa3. Kypenue
Tabaka MOATBep)KACHO B TpeTH (28,9%) MalMeHTOB MYXCKOM
OMYJIAIUH.

Aptepuanbhas runeprensus (Al') — 3Haunmblil paxTop pas-
Butuss OVIM vy sxeHmmH (36%) ¢ NOMyJISLIMOHHBIM PHUCKOM.
Anamue3 AI' no pazsutust neporo OMM cpenu KEeHIIMH Co-
craBun 15,2+0,5 ner, y myxuunn - 12,3+0,3 net, p=0,028, npu
9TOM yICTbHBIA Bec OombHBIX Al CyliecTBeHHO mpeobdianan
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B JKEHCKOH nonynsiuuu - 86,% nportus 68,7%, p<0,0001. Crne-
JlyeT OTMETUTh, 4To Al y JKeHIIMH oTnyanach Oonee TsHKeIoN
CTENeHbI0, OCOOCHHO 10 MCXOIHOMY YPOBHIO JIHACTOINYECKOTO
aprepuaibHoro gasnenus (AJl), p=0,001. [TomoOHbIe pe3yisTaThi
NPOACMOHCTPHUPOBAHbI U B HPYIux I/ICCHe):lOBaHI/lﬂX.OTMC'-laIICﬂ
GoJtee HEOIATONPUSATHBIH KOHTPOIIb AJ] y EHILMH B CPABHEHUH C
MY>KYMHAMH, 4TO, 110 BCE BEPOATHOCTHU, OOBSICHACTCS CYILIECTBECH-
HbIM yBeHI/I‘[eHl/IeM AJI IIOCJIE MEHOIIAY3bI U yXy):(LLlCHI/IeM 3J1acCTu-
YECKHUX CBOWCTB aprepuil. COOCTBEHHO YBEIHUYCHHUE YKECTKOCTH
COCYIOB M IIPOBOLIUPYET TPYAHOCTU KOHTpoisd AL

IIpoananu3nupoBan Takxke APYrod 3HAYUMBIH MOAMGHULIUPY-
foruit aktop pucka passutus CC3 — runepxoiecTepuHeMus,
HMC}OLU,I/H\/'I 110|<a3aHHy}o l'[pH‘[I/IHHO—CJ'[eJlCTBeHHy}O CBA3b B
MaHU(pECTAMH KOPOHAPHOU CMEpTH, HWHpaApKTa MHOKapaa
BO MHOTHX MEXIYHapOIHBIX HccienoBaHusx [6-8]. B mpo-
BCICHHOM HCCJICJOBAHWU B I'PYNIIC XCHUIUH BbISIBJICHBI 60—
Jiee BBICOKHE MCXOJHBIE IOKa3aTelu OOIIEero XxoliecTepoia
(XC), B wactHoctH, XC JIUMNONPOTEHAOB HU3KOH MJIIOTHOCTH
(JITTHIT) — 3,39+0,08 mmouns/i, npotus 3,014+0,04 Mmmois/n y
Mmyx4uH, p=0,005.

VBennueHne Macchl Tela TAaKXKe CBI3aHO C MOBBIILICHHBIM
PHUCKOM KOPOHAPHBIX OCIIONKHEHHH. Cpeau JIUIL )KeHCKOro IoJia
JaIe BeIABISUTHCE N30bITOuHas Macca Tena (p<0,0001) u abzo-
muHasbHOE oxkupenue (p=0,019). B komruiekcHoM 00cieoBaHlN
naienToB cpeanuii UMT cocrasun 27,88+0,14 kr/m>.

CrieiyeT OTMETHUTD, YTO HAJIMYUE META0OIMIECKOTO CHH/IPO-
Ma y JKEHILMH npesrnosnaraeT ypeanuenue pucka OMM B 5 pas.
Caxapusiii quadet (CJ) siBasieTcss 0COOCHHO MOIIHBIM (haKTO-
POM pHCKa, KOTOpbIM yBenuuuBaeT puck passutus UBC, B T.u.
OKC B 4-5 pa3. B uccnenyeMsIx rpynmnax pacupocTpaHEHOCTb
U crax caxapHoro auabera (C/l) Takxke CyLIECTBEHHO MPeoo-
nagan cpeau xeHumH — 32,6% u 10,3+0,8 ner npotus 20,1%
u 7,3+0,5 ner y mysxuns (p<0,0001). Takum oOpazom, runep- u
JUCITUIMACMHES, HAPYIICHHS JKUPOBOI'O U YIIEBOAHOrO oOMeHa
y JKEHILMH B COYETAHUH C JAPYTHMH TPAAULMOHHBIMU (aKkTopa-
MU KapAANOBACKYJIIPHOTO PUCKA SABJISIFOTCS CYIIECTBEHHON yTpo-
30# paszButus ocinoxHenud UBC.

CoBpEeMEHHBIN TMAIMCHT B KJIMHUKE BHYTPCHHHUX OOJIC3HCH
OTJINYACTCS HaJIMIMEeM KOMOpOuIHOU maronoruu. Cpenu Hau-
Oosiee pacIpOCTPaHEHHBIX COIYTCTBYIOIIMX 3a0ojeBaHuil B
HCCIIElyeMOl KOropTe MAlMeHTOB ObLIM OOJNE3HU JKENYyI0YHO-
kumeyHoro Tpakra (26,0%), uepeOpoBackyisipHas (MHCYIIb-
ThI, TPAH3UTOPHBIC HILIEMHUYECKHE araku) marosnorus (8,2%),
XpOHHYECKOe OOCTPYKTHBHOE 3aboneBanue Jerkux (8,8%),
onxomnaronorus (3,8%). ['eHaepHbIe 0COOCHHOCTH KOMOPOHI-
HOCTH TPAJAMIMOHHO XapaKTepPH30BAIUCH IpeolIialaHueM si3-
BEHHOM Oosie3nu cpeau myx4uH (10,6% ciydaeB nporus 6,6%,
p=0,019), xemuekameHHO# Oone3Hn — cpenu xeHuwH (8,3%
npotuB 3,9%, p=0,003). BHecepaeunas cocyaucras KOMOP-
OHMIHOCTH (MO3rOBBIE MHCYNIBTHI B aHAMHE3€, aHeBpHU3Ma aop-
ThI) JOCTOBEPHBIX CTATUCTHUECKUX OTIIMYUN MEX]y TpYyINIaMu
He BusiBriia. [latonorust nepudepryeckix cocyroB y MyKUHH
XapakTepru3oBajiach I0CTOBEPHBIM IpeoliananueM B 3,9 pasa
cily4yaeB OOJIMTEPUPYIOLIEro aTepocKieposa, a B IPyIIe JKeH-
muH — B 1,7 pa3a nopaxxeHueM BEHO3HOTo pycia. TpaauunoHH-
HBIM JJIs1 )KEHCKOW IOIMYIIALUK OBIJIO COITYyTCTBYIOLEE MOpaXke-
HUE IUTOBUAHOM xeie3bl (p<0,0001).

AHamn3 KJIMHUYECKOW KapTuHBI ocTporo mnepuoga VM BeI-
SIBUJT Hapymel-wm putrMma: CEPACHYHBIC APUTMHUU pPa3sBUBAIUCH
MPAaKTUYCCKU OAMHAKOBO 4acCTO B 06e1/1x rpyrmax - cpeaun My)K—
yuH B 42,3% ciydaes, cpeau sxeHIH — y 38,9% (p<0,05). XKe-
JII0YKOBBIE HAapyIIEHHUsI pPUTMa BCTpedaauch vaue B [ rpymme
(p=0,012), ocobGeHHO xenyaoukoBasi TaxuKapaus — B 2,5 pasa B
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cpaBHeHuu co Il rpymmoit sxenuws (p=0,0061). Knuanueckoe
TeyeHre OVIM y jKeHIIUH Yaliie OCIOKHIOCh Pa3BUTHEM TPOMOO-
sHpokapauTa (p<0,0001), a y My>KuHlH — OCTpOil aHEBpU3MOI cepai-
11a, KoTopasi popmuposaiack B 1,9 pasa gaie (p=0,04). B nepssic
cyrku OVM B rpymnme >keHIIMH Npeoonasiana ocTpas cepAcyHast
HeZ0CcTatouHOCTh B Bujie oteka sterkux (Killip I11 - 23,6% cityuyaes
npotus 16,6% y myxunt, p=0,003) u kapruorensoro mmoka (Killip
IV 15,1% nportus 10,3%, p=0,012).

1_[0 JI@HHBIM JIOKAJIbHOI'O PETUCTpPa BBIABJICHBI I'€HIACPHBIC
0COOEHHOCTH B JIeUeOHBIX BMEINATENbCTBAX. TaK, MepKyTaH-
HBIC TIPOLIEAYPBI, KaK BEAYIas CTpaTeTrus TEPAuu OCTPOro Ko-
poHapHoro cuHapoma B 1,6 pasza yaie NpuMeHsIach B rpyIie
myxuauH (p<0,0001). J{BoitHast anTHTpOMOOLUTApHAS TEepaItHs
TaKxke yaule peaausonana B I rpynmne — 88,4% u 88,9% nporus
—77,1% u 81,5% Bo II rpynme, coorBercTBenHo (p<0,0002). B
MEMKaMEHTO3HOM COIPOBOXKACHUU TAKXKE OTMEYAINUCh HEKO-
TOPBIC OTIINYUA. OXBaT TUNIOJIUTTMACMHUYCCKUMU TIperiapaTaMu,
B YaCTHOCTH, CTaTMHAMH cocTaBuil 94,4% B rpyrine MyX4uH U —
89,5% y xenumH (p=0,001). I'ennepHOii pa3HULIbI B HA3HAYCHUU
[-anpeHO0I0KaTOPOB HE BBISBICHO. UTO KacaeTcs aHTarOHKCTOB
KanpLyeBblx KaHayioB U MAIID/BPA, ouu yale HasHayaluch B
rpyIIe >KeHIIrH, coorBeTcTBeHHO 11,4% u 80,1% npotus 6,8% u
74,8% y myxuuH (p=0,006 u p=0,036), uro 00ycnoBIEHO MPe0d-
JIaJlaHueM apTepualbHOM TUIIEPTEeH3UH Y KEHIIHUH.

VYKa3aHHBIC pa3ivyuusi B MEHEPKMEHTE NAIMEeHTOB, 10 BCEH
BEPOSITHOCTH, CBsI3aHbl ¢ Ooyiee MO3IHEH TocnuTaIn3anuei
JKEHIL[H, BUCOKHM TeMOparn4ecKuM PUCKOM, IpeobaiaHneM
y Hux Tspxenoit Al CJl u oxxupenus.

3a S-netnuii nepuon HabmoneHus ymepiio 223 nanuenta 18,8%
OT 001Iero KOIMYecTBa BKIIOYEHHBIX B peructp. Cpeau npudnH
cMepTu 0cHOBHOM sBisercs (58,75%) nepBuunblii FIM B panHem
(o 1 mecsi1ia) ¥ MOBTOPHBIH — B OTHaJICHHOM (110 1 roja) nepuoye,
a taxxe xponnueckas UbC — 31,84%, onxonaronorust — 5,82%.
AHanu3 JIaHHBIX IPOJEMOHCTPHPOBAJ 0OoJiee BBICOKYIO CMEpT-
HoCTb (B 1,5 paza) or UM B rpymne eHIIuH.

[ToBropHbile UM y >KCHIIMH BO3HUKQJIM paHbLIE, 4YeM Yy
MYX4HMH, COOTBETCTBEHHO, cmycTa 63,8+7,5 mec. u 74,0+5,6
mec., p<0,0001. PaHHAs JIeTaJbHOCTH 110 BPEMEHHU B IEPBBIC
cyTku passutusi UM mpeobriagana cpeas My»KYHH U COCTaBU-
na, B cpenHem, 8,3+1,2, B rpynne xeHmuH — 10,1+1,7 yacos,
p=0,002. 30-n1HeBHAs JETANBLHOCTh OKa3ajach 00Jiee BBICOKOM
B rpymne >xeHIuH — 12% npotus 6,2% y mysxuus (p=0,0003).
CpenHuii BpeMEHHOH IIPOMEXYTOK HACTYIJIGHUS] CMEPTU B OT-
JaJICHHOM TOCTUH(APKTHOM Ieproje B | rpymnmne namueHToB
ObuT Oosiee KOPOTKHM U cocTaBui 474,8+49,6 mHeil, mpoTHB
518,5+68,2 nueii Bo 11 rpymnre.

KpuBble BBDKMBAGMOCTH MYX4MH U JkeHIIMH 1o Kaplan-
Meier npoieMOCTPUPOBAHbI Ha PHC.

AHanu3 BbDKHBaeMOCTH mnocie MM cormacHo MeTomuke
Kaplan-Meier (puc.) mpoaeMOHCTpUpOBai Oojiee BBICOKUMN
Imokasarejib CMEPTHOCTH B rpynne JKCHIIIMH B TCYCHHUEC BCEC-
ro rmnepuoma HaOmromeHUsA. Moelb CepAcUYHO-COCYANCTOM
CMEPTHOCTH BBISIBUJIACH JOCTOBEPHOM M cocTaBmia x>=26,73,
p<0,0001.

C nomo1iplo perpeccuoHHoro ananusa Kokca onpeneneHsl
HE3aBUCHMBbIC IPEIUKTOPbl BbKHMBaeMocTH: Bo3pacT (CIII
1,02, 1,04-1,07 95% W), yactoTa cepieyHbIX COKpalleHUN
(CIL 1,01, 1,00-1,02 95% AWN) u carypauus kuciaopona (CILI
0,96, 0,94-0,99 95% J1N) B nepBbie cyTku MM, ncxomHbiii
(GyHKIMOHAIBHBIH Kiace cepaedHoi Hepoctarounoct (CH)
(NYHA) (C1II 1,71, 1,28-2,27 95% JAW), nHmekc KOHEUHO-
ro IMacTOJIMYECKOro pasMepa JjeBoro xenynouka (CII 2,38,
1,55-3,68 95% [A1).
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Puc. Buigcusaemocms nocie uHpapkma mMuokapoa y Hem-
WUH 3a nepuoo HAbIIOeHUs

BeiBoabl 1. Ha nmerampHoCTh sxenmua ¢ OKC oka3biBaioT
BJIMSTHHE BO3PACT, MO3HSAS TOCTINTATU3AINS, HU3KHHA TPOIEHT
TIEPBUYHBIX TIEPKYTAaHHBIX BMEIIATEIbCTB ¥ OTPAHIMUCHUS B HC-
TIOTb30BAaHNH CTAaTHHOB.

2. ITokasarens OTHANEHHON BBDKHBAEMOCTH y XKEHIIHH OBLI
B 1,5 pa3 MeHbIIe, 4eM y Myk4rH. He3aBucumMele (hakTopsl BI-
KMBAEMOCTH ACCOLMHMPOBAHBI C BO3PACTOM, YAaCTOTOH ceped-
HBIX COKpAIIEHWH M caTyparyeil KUCIOpoAa B TEPBBIE CYTKH
WM, ucxomusm ¢pyHKImoHANBEHBIM KitaccoM NYHA, naiexcom
KOHEYHOTO AUACTOIMYECKOTO Pa3Mepa JICBOTO JKEeTyTOUKa.

3. TpaguuuoHHbIe (AKTOPHl KapAHOBACKYISPHOTO PHCKA
— AL, UMT, ypoerp XC JIIIHII, HapymieHne yrieBOZHOTO
oOMeHa TPOTHOCTHYECKH Ooliee HEONAaronpusaTHB B KEHCKOM
TIOMYJISIIUH, YTO TMPOSIBISIETCS B TSDKETIOM T€USHUH H IIPOJIOHTH-
POBaHHH CepACUIHO-COCYIUCTHIX ocoxHeHni OVIM.

ABTOPBI PEKOMEH/YIOT YUNTHIBAaTh TeHAEPHBIE 0COOCHHOCTH
JUIS ONITUMU3AIUy MeHepkMenTa 0onpHeIX OKC.
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SUMMARY

THE LOCAL REGISTRY DATA ON MYOCARDIAL IN-
FARCTION IN WOMEN: THE RISK FACTOR ANALY-
SIS, CLINICAL CHARACTERISTICS AND SURVIVAL

Hrebenyk M., Zelenenka L., Zoria L., Maslii S.

1. Horbachevsky Ternopil State Medical University, Ukraine

The clinical experience implies poor prognosis in women with
myocardial infarction (MI). We performed a retrospective cohort
study of 1395 patients - 987 (70,75%) men and 408 (29,25%)
women) aged of 64,63+11,43 years with myocardial infarction and
comorbidity hospitalized between 2010-2016. This study shows an
increase of mortality in women with myocardial infarction during
the last 4 years from 23,1% to 34,2%. We observed more frequent
cases of non-STEMI (p=0,014) and recurrent myocardial infarction
in females compared with males (p<0,0001). Arterial hypertension
with elevated diastolic pressure was more common women than in
men (86,4% vs 68,7%, p=0,0001). Being overweight (p<0,0001),
abdominal obesity (p=0,019), hypercholesterolemia, elevated low-
density lipoprotein (p=0,005) were more common in females than
in males. Type 2 diabetes mellitus was more frequent in women
(32,6% compared with men 20,1%), the duration of the disease was
also longer in females 10,3+0,8 years vs 7,3+0,5 years in men. Thy-
roid problems were observed more often in male (p<0,0001). Gas-
trointestinal ulcer was more common in men - 10,6% vs 6,6% com-
pared with woman, p=0,019, while the bile duct diseases were more
frequent in women - 8,3% vs 3,9 % compared with men, p=0,003.

The mortality rate in acute myocardial infarction was 1.5-fold
more frequent in women and due to age, heart rate, oxygen satu-
ration at first day of myocardial infarction, NYHA functional
class, left ventricular end-diastolic dimension index. The survival
analyses after myocardial infarction was performed with the Ka-
plan-Meier method. It showed higher mortality level in females
(=26,73; p<0,0001).

Keywords: myocardial infarction, gender differences, modifi-
able cardiovascular risk factors, survival.

PE3IOME

NH®PAPKT MUOKAPIA CPEIN )KEHIIIUH - JAHHBIE
JIOKAJIBHOT'O PETUCTPA: AHAJIU3 ®AKTOPOB PHU-
CKA, OCOBEHHOCTH TEYEHMUS OCTPOTI'O IIEPUO-
JA U BBIXDKUBAEMOCTb

I'pedennx M.B., 3enenenskasn JIL.U., 3ops JL.B.,
Macanii C.M.

Teprononvckuii 20cy0apcmeenuvlil MeOUYUHCKULL YHUBEpCUmen
um. UA. Topbauesckoco M3 Vxpaunwl, Yxpauna

Knvandeckuii OmbIT yKa3blBaeT HAa CPaBHUTEIBHO HeOaro-
NPUATHBIA MPOTHO3 Y >KCHIIMH ¢ uH(papkroM Muokapzaa (MM).
PerpocniexruBHbi anamus (2010-2016 rT) reHOEpHBIX 0COOCH-
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HocTel TedyeHust MIM B ycnoBHSIX KOMOpPOWIHOCTH OXBAaTbIBa€T
1395 nanmentos, uz Hux 987 (70,75%) myxunn u 408 (29,25%)
JKeHIIMH B Bo3pacte 64,63+11,43 ner. B nocnennue 4 ropa or-
MeueHa TEeH/CHIMSI YBEIUUYCHUS KOJIMYECTBA KEHILHH, OOJIBHBIX
UM c 23,1% no 34,2%, y xotopsix npeodnanan M 6e3 3yoia Q
(p=0,014), a nosropusie UM BO BpeMeHH BO3HUKAIIU PaHbILE, YeEM
y MyxuuH (p<0,0001). V xeHIIMH Yalle BbIsBIeHa apTepraibHas
runeprensus (86,4% npotus 68,7% y MmyxuuH, p<0,0001), xoto-
past XxapakTepru3oBaiach CPaBHUTEIBHO 0OJiee BHICOKHM ypPOBHEM
nuactonyeckoro gasnenus (p<0,001). M30bitounast macca Tena
(p<0,0001), abnomunansHoe oxupenue (p=0,019) u runepxosne-
CTEPUHEMUSI C BBICOKUMU UCXOIHBIMH ITOKA3aTEIIMU XOJIeCTeposia
U JIMIIONPOTen 0B HU3KoM 1iotHOCTH (p=0,005) yarue BbIsABICHBI
CpeIy JIULI KEHCKOI'O TI0J1a, Y HUX € YACNIbHBIH BEC U CTaX ca-
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XapHoro quadera ObUIM BBILIE, YEM Y MY)KYHH, COOTBETCTBEHHO,
32,6% u 10,3+0,8 ner nporus 20,1% u 7,3+0,5 sner y MyxuuH
(p<0,0001), yaie HaOIMIONANIN TIOPAKEHUE ILIUTOBHUIHON HKEJIE3bI
(p<0,0001). CoxpaHsUCh THITUYHBIC TEHCPHbIC OTJIMYUS B Pac-
IPOCTPAHEHOCTH IATOJIOTMH OPraHOB IHMILEBAPEHUS: SI3BEHHOM
Oone3Hblo yame crpagand Myxuussl (10,6% ciydaeB npoTtus
6,6%, p=0,019), a >xeyeKaMeHHOH 0OJIC3HBIO — KEHIMHBI (8,3%
npotuB 3,9%, p=0,003). JleransHocth or MIM cpenu sKeHIMH
npeoOiazana B ojirapa pa3a 1 Obuia CBS3aHa C BO3PACTOM, YaCTO-
TOW CEepIICYHBIX COKpPAIIEHUH U caTypalyei KHCIoposia B NepBble
cytku IM, ucxonubiv ¢yHKIMOHANBHBIM Kitaccom NYHA u un-
JIEKCOM KOHEYHOro auacronudeckoro pamepa JOK. Anamus Bbl-
skuBaemocti (Kaplan-Meier) mociie IM BbIsiBUIT 60Jiee BBICOKHIA
HoKa3arellb CMePTHOCTH B TPYIIIE KeHIuH (}*=26,73; p<0,0001).
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OCOBEHHOCTHU CUHIPOMA PAHHEN PEITOJISIPU3ALIAN )KEJTYIOUKOB
Y NPOPECCHUOHAJIBHBIX ATJIETOB B 3ABUCUMOCTHU
OT HAJINYUS TPU3HAKOB I'MIIEPTPO®UU CEPILIA

Bpukarelii A.B., Araman 10.A., Bpu:karas U.A., Monceenko U.0., Oseuxknun /I.B.

Cymckotl eocyoapemeennblil yHueepcumem, Hayuno-memoouueckuil yeHmp cnopmueHoi MeOuyunsl, Yxpauna

OpHOW M3 OCHOBHBIX NMPOOJIEM, KOTOpbIe OECHOKOSAT oOIe-
CTBO, B TOM YHCJIE U CIIEIHAINCTOB M0 CIIOPTUBHON MEIUIINHE,
SIBIACTCS BBICOKAs PACIPOCTPAHEHHOCTHh BHE3AMHOM CMepTH
CIIOPTCMEHOB, B YaCTHOCTH, B YKpaWHe yJaCTHINCh TaKHe CITy-
4Jau cpeau jerkoarieToB. CoBpeMeHHbIE PEKOMEHIANH Tpe-
JIaraloT TMONACPKUBATh 2-3-4acOBOM CyMMAapHBIH HENENbHBIN
YpOBeHb (DPU3MUYECKOI aKTHBHOCTH ISl TIOAAEP KAHUS 310POBO-

72

ro oOpa3a >xu3HH [1], ogHako mpodeccrnoHambHbIE aTAETHI Mpe-
BBIIIAIOT YKa3aHHBIN mopor B 5-10 pas [2]. B pe3ynbsrare Takoro
HHTEHCUBHOTO PEXHMa TPEHHUPOBOK IPOUCXOAUT Ieperpyska
CepIeYHO-COCYICTON CHCTEMBI, YTO BBIpaXaeTcs B (OPMHUPO-
BaHUM OCOOCHHBIX JUIsl CIIOPTCMEHOB CTPYKTYPHBIX U (YHKIIHU-
OHAJIbHBIX M3MEHEHHUH B cepale, 00beIHHIEeMbIX OOLMM Tep-
MHHOM «CIIOPTUBHOE cepjie». B Hacrosiiee BpeMs Hmporecc
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YCTQHOBJIEHUsI JMarHOCTUYECKUX KPUTEPUEB 3TOr0 CHHIpPOMaA
HPOJIOKACTCS, 0OCOOCHHO B YacTH, Kacalolleicsi Iorcka Map-
KEpOB MOBPEXKACHHUS CEPACUHON MBIl U PUCKA PA3BUTHS
OpraHUYEeCKOW KapAWaJbHOW TATOJOTMH, a TaKXKe Pa3BUTHS
BHE3aITHOM cepaeuHoit cmeptH. Takoe cocTosiHue siBisiercs: 00-
Jiee PacpOCTPAHEHHBIM Ul MOJIOABIX aTETOB B CPAaBHEHUU C
JIMLAMHU, KOTOPBIE CIIOPTOM HPO(PECCHOHATBEHO HE 3aHUMAIOTCSI
- [0 JIaHHBIM HEKOTOPBIX MCCIJICIOBAHUM OTHOCUTEIBHBIA PUCK
cep/ieuHbIX (aTalbHBIX COOBITHH BO3pacTaeT MPUOIM3UTEIBHO
B 2,5 paza [3].

B cpennem u crapiiem Bo3pacTe mpoliiema BHE3arHoil cep-
JICYHON CMepTH OOYCJIOBICHA NPEUMYIIECTBEHHO OCTPBIM KO-
POHApHBIM CHHAPOMOM, @ Y MOJIOABIX JIUI] HAa NEPBOC MECTO
BBICTYIIAeT rHIepTpoduuecKas KapIHOMHONaTus, GpyHKIHOHHU-
poOBaHHE JONOJHUTEIbHBIX IyTeH NPOBEICHUS M HapyLICHUS
paboThl HOHHBIX KaHAJIOB (kaHanonaruu) [2]. Jlnarnocruka mo-
CIIEHUX JIBYX IaTOJIOTMUYECKUX COCTOSHUN U COCTaBIISET OAHY
U3 OCHOBHBIX NMPOOJIEM CHOPTHUBHOM KapIHOJIOTHH, IOCKOJIBKY
3a00JIeBaHHs TIPOTEKAIOT, KaK MPABUIIO, 03 MAHU(ESCTHBIX KJTH-
HUYECKUX CHUMIITOMOB. M3BECTHBIMH HpEeIUKTOpaMH YIpoXKa-
IOIIMX JKU3HU TaXUapUTMHUI y CIIOPTCMEHOB SBIISIIOTCS TaKue
OKT -penomensl, kak cunapoM bpyrana, CHHAPOMBI YKOpPOYEH-
HOoro u ymnuHeHHoro untepBana QT. Bmecre ¢ Tem, mocnen-
Hee BpeMsl IMOSIBISICTCS] BCE OOJIbILE JIAHHBIX, YKa3bIBAIOIINX
Ha 3HA4YEHHE CHUHIPOMA PaHHEH pPEHoApU3aLUM SKEIYyI0YKOB
(CPPX), xak BO3MOXXHOIO HPEIUKTOpa (aTajabHBIX apUTMHUIA
[4]. Xots ator DKI'-cunapoM 10 Hayasia HBIHEIIHETO JeCATHIC-
TUSI NIPAKTHYECKH [OBCEMECTHO PacCMaTpUBAJICS B KauecTBE J0-
OpOoKavYeCTBEHHOrO (hPeHOMEHA, HE MMEIOIIEro CaMOCTOSITEIIBHOTO
JIMarHOCTHYECKOr0 3HAYCHUs, BCe OOMbLIE 3KCIIEPUMEHTAIBHBIX
U KJIMHUYECKHUX JTAHHBIX YKa3bIBAIOT HAa €r0 aCCOLMALHIO C ITOBBI-
[ICHHOW apUTMOT€HHOCTBIO MHOKapza. YUHWTBIBasi, YTO PacIpo-
CTPaHEHHOCTh JAHHOTO COCTOSHMS Y CIOPTCMEHOB-JIETKOATIETOB
B HECKOJIBKO pa3 MPEBBIIACT TAKOBYIO B OOIIeH momynsuuu [5],
HPOBEJICH aHAIU3 AJIEKTPOKAPAUOrPaHUISCKUX XapaKTEPUCTHK
cepzilia Ha NpeMeT acCOLMAIMU CUHAPOMa paHHEeH penosspusa-
LIUH KEJTYJJOYKOB € IPYTUMHU U3MEHEHUSIMH CepALia.

Llenpio MccieoBaHus SIBUIOCH ONPEIEIIUTh OCOOCHHOCTH
CHHJPOMa paHHEH PeroIsipU3aLUH JKeIYJ0UKOB y TpodheccHo-
HAJIbHBIX aTJETOB B 3aBUCHUMOCTH OT HAJU4US NPU3HAKOB T'U-
neprpoduu cepaua.

Marepuan u Mertoabl. lccinenoBansl 28 CIIOPTCMEHOB -
YJICHOB OCHOBHOIO cocTaBa COOpPHOIl KOMaHAbl YKpauHbl 110
JIETKOM aTieTnke, KOTopble o0cienoBamuchk B LleHTpe cnopTus-
HOM MemuuuHbl CyMCKOTO TOCYIapCTBEHHOIO YHUBEPCHUTETA
¢ 21.09.2017 no 28.02.2018. XKenmun 6su10 10 (35,7%) u 18
(64,3%) MyXuuH, CpeAHUIl BO3PACT CIIOPTCMEHOB COCTABUII

23,2+0,73 roma (xeHmuH - 22,7+1,03, myxuun 23,44+0,99).
OCHOBHBIM KPUTEPHUEM BKJIIOUEHHS B HUCCIIEOBaHUE OBLIO MO~
JIepIKaHUE BBICOKOTO YPOBHS (U3HUECKOW aKTHMBHOCTH BO Bpe-
MsI TPEHUPOBOYHOIO COPEBHOBATENILHOIO IpoLiecca - He MEHee
12 yacoB B HEAEIIO HA MPOTSDKEHUM KaK MUHUMYM 6 MeCseB
nepez ucciienoBanueM. Bo Bpems paccrpoca yCTaHOBICHO, YTO
cpenHee HelenbHOe BpeMst pU3HUeCcKoil aKkTUBHOCTH Y UCCIIEI0-
BaHHBIX cocTaBuio 17,07+0,54 yaca (y myxuuH - 18,0+0,54 4,
y JKeHUMH - 15,40+0,99 u).

HccnenoBanue cepedyHON AesITEILHOCTH BKIIIOYAIIO AJIEKTPO-
Kapauorpaguio, IeCTUIacOBOE XOJITEPOBCKOE MOHUTOPHUPOBA-
HHe, d3X0Kapauorpaduio, o0IeKIIMHNIeCKHe nccaenoBanus. [1o
pe3yibraTaM o0CIeJOBaHUs BCE CIIOPTCMEHBI MPU3HAHBI 3710~
POBBIMH HJIM TPAKTHYECKU 3[0POBBIMH U JOMYLICHBI K COPEB-
HOBATeJILHON AeATeNbHOCTH. Bee mauneHTsl aiu NMCbMEHHOE
coIvIacue Ha y4acTHE B UCCIICJOBAaHUU.

B 3aBHCHMOCTH OT HaJIMYHS NPU3HAKOB FHIIEPTPOGUU Cepli-
11a, Bce HCCIeqyeMble MOAeNeHbl Ha Be rpymibl. OCHOBHYIO
rpynmy (OI') cocTaBuim Moozble M@, Y KOTOPBIX ObLIM BbI-
1IeyKa3aHHbIC NIPU3HAKH, a Tpynny cpaBHeHus (CI') - numa 6e3
runeprpoduu cepaa (tadbauna 1).

Kak ciemyer U3 mpeiCTaBICHHON TaOJIMIBI, 110 yKa3aHHbIM
KPUTEPUSIM BBIOPAHHbIE TPYIIIbI ObUIH PENpe3eHTaTHBHBIMU.

JlnarHocTuka CUHApPOMa paHHEW PEeHoIApU3ALUM HKETyL0u-
xoB (CPPX) npoBoaunack Ha OCHOBaHMM PErUCTpALMU 3JIEBa-
uu J-rouky Ha 1 MM K OoJiee BBIIIE W30JIEKTPUYECKON JIMHUN
B HIDKHUX WM OOKOBBIX OTBeAeHHsX. Cilydan H30JIMPOBAaHHBIX
M3MEHEHUH B OTBENEHUAX V -V, HE PACCMATPUBAIMChH KaK PAHHSIS
peroysipu3anyisi, BBULY BO3MOXKHBIX IOJOOHBIX M3MEHEHHH IpH
(U3HOIOrMYeCKIX O0COOCHHOCTSIX (PYHKIIMOHUPOBAHUS CepiLa,
PELMIPOKHBIX M3MEHEHHIH IIPU THHePTPO(HH JICBOTO HKeTyI0uKa,
JICIIIa3UM MIPABOTO XKENIy0uKa U cuHApoMa bpyrana.

Pe3yabTarsl M ux 00cy:xkaeHUue. B IpoBeeHHOM HCCIEn0-
BaHUU IIPOAHAJIM3UPOBAHbl IIOKA3aTEIM, XapaKTEPU3YIOLIUe
nesrensHocTe CCC y cnoprcMeHoB Ipu opHopa3oBoM OKI'-
uccienoBaHuu. OTMEUEHHbIC U3MEHEHHS NPEICTaBICHbI B Ta-
Onure 2.

BbIsiBIICHHBIE U3MEHEHHUSI XapaKTepHBI IJIsi CIIOPTCMEHOB
C BBICOKOW perysipHoi (U3UYeCKOW aKTHBHOCTBIO -  JIO-
cratoyHo Hu3kasg UCC, HapylleHus pUTMa U IPOBOIUMOCTH
cepaua BbIsABICHB! Y 64,3% 00cienoBaHHbIX, y 8 JIML Onpe-
nenensl DKI-mpusnaku runeprpoduu JeBoro »xeynodka,
y ocTaibpHBIX 6 mpencraButenei rpynmnsl Ol runeprpodus
BbIsIBIICHA ntocpencTBoM Y3U. CpaBHeHME U3yyaeMBbIX TPyl
BBISIBUJIO, YTO CTATUCTUYECKU 3HAYUMBbIE Pa3IMuUs Kacaluch
IoKa3aTesiel, pacCUUTaHHBIX BOJBTAXKHBIX HHIEKCOB Kop-
Hesa 1 CoxosoBa-Jlaiiona.

Tabauya 1. Onucanue konmunzeHma ucci1e008aHHbIX SPYIN

Ipynnbi Koa-Bo Bospact Kous1-Bo Oobem pusnyeckoii | CpeaHuii MpoueHT aHAIPOOHOI
00cJ1e1I0BaHHBIX JKeHIIUH HArpY3KH (4/Hel.) HArpy3KH Ha TPEHUPOBKAaX

or 14 23,71+0,87 3 (21%) 17,29+0,77 62,5+4,62%

Ccr 14 22,62+1,18 7 (50%) 16,86+0,78 62,5+3,58%

P 0,472 0,237 (x*=1,4) 0,698 1,000

Tabnuya 2. [Janusie OKI' y uccnedosannuvix
ycc Hapyuenust putma u Hupexc Kopneabckmii CPPXK
(ya. B MUH.) MPOBOJAMMOCTH cepaua CoxoiioBa-Jlaiiona | BOJBbTa/KHBII HHIEKC
or 55,07+2,10 11 (78,6%) 30,7142,32 21,07+1,96 8(57,1%)
cr 60,64+2.98 7 (50,0%) 21,07+1,81 11,71+1,72 4 (28,6%)
p 0,138 0,237 (x*=1,4) 0,003 0,0014 0,252 (x*=1,313)
© GMN 73
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Tabnuya 3. Ceazannvie ¢ CPP)K xapaxmepucmuxu noxkazamenei OKI 6 3aéucumocmu om Hanuyus 2unepmpoui. Muokapoa

Hucxoasimas win
3HaueHue Mupuna QT- Bocxoasimas FOpH30HTAILHAS CPPXK
3J1eBalliU TOYKHU HHTepBaJja ¢opma ST- o
J (Mm) (Mcek) cermenTa (%) bopma ST- (%)
cermenTa (%)
or 1,036+0,170 378,4+10,46 42,9 7,1 8(57,1%)
cr 0,714+0,250 376,1+10,26 21,4 7,1 4 (28,6%)
P 0,300 0,88 0,418 (¥2=0,655) 1,0 0,252 (¥*=1,313)

Tabnuya 4. I[Ipoodonscumenvrocme QTc y nayuenmos ¢ u 6e3 CPPK

CPPK - CPPXK
or cr or cr
n 8 4 P 6 10 P
Hupuna QT-uaTepBana (Mcex) | 356,6+11,02 351,0+£9,51 0,750 407,33+11,94 387,2+12,41 0,300
Oo6iee 354,757,717 394,7549,05*

*- p=0,004 npu cpasnenuu odougeco snaverus QIc y oocredyemvix ¢ u bez CPPK

OO6pamtaer Ha ceOs BHUMaHHE JOCTAaTOYHO BHICOKasl pac-
npoctpaneHHocTh CPPXK: konmmuecTBO JIMII C yKa3aHHBIM
CUHJIpOMOM cocTaBuio 12 manuentos (42,1% obuiero uuc-
na oOcienoBaHHBIX). B cBoell kiaccuueckoir pabore M.
Haisaguerre et al. [4] yka3bpIBaioT, 4TO pPacIpOCTPAaHEHHOCTD
JTaHHOTO CHHApPOMA y B3poOcCibIX cocTaBuseT 1-5%, oxna-
KO MMEIOTCSl ¥ JIpyTue JaHHbIE. PsJi aBTOPOB CUMTAIOT, 4TO
pacunpoctpanenHocts CPPX 3aBucut ot pona 3ansaTuii, Bo3-
pacra, pachl, CONYTCTBYIOIIEH CUMITOMATUKU U MOAXOLO0B K
onpenenenuto CPPXK. Cymmupys nanneie 7-MHu IPOCHEKTUB-
HBIX KOTOPTHBIX HCCJIENOBAaHUN M 3-X HCCIIENOBAHMN “Ciry-
yaii-kouTpons” R. eSerra-Grima et. al. 3akiaro4dunu, 4To pac-
npoctpaneHHocTh CPPXK B momymsinuu B 11€JIOM COCTaBIIsIeT
0,9%-31%, HO MOXKeT nocTurarh 45% y npodeccruoHanbHbIX
amieros [5].

Panee cunranocs, uto CPPX 310 nckiarountensHO 100poKa-
YECTBEHHBIN, HE UMEIONINI THarHocTuuYeckon reHHocTu DKI -
(eHOMEH. B 4acTHOCTH, HEKOTOpBIE YYEHBIC PACCMATPUBAIOT
PAHHIOIO PETOJIIPU3ALNIO JKEITYILO0YKOB Yy CIIOPTCMEHOB Kak
OZIMH W3 CHMIITOMOB Da3BUTHUS PEMOIEIUPOBAHUS MHOKap/a,
HapsAy C YBEIHMUYCHHBIM BOJBTaKOM OCHOBHBIX DKI'-3y0rioB,
nsmenenusamu cermenta ST B orenenusax V -V, [6]. Onna-
KO JIaHHbIC HEJAaBHEr0 MeTa-aHajn3a [0Ka3ajid, YTo OOJbHbBIC
CPPX umeroT noBbIIIEHHBIN PUCK BHE3AITHON CEPACYHON cMep-
1 orT aputmuu [7]. TIpu 3TOM 0COOEHHO HEOIArONPUSITHBIM
cuMTaeTCsl HajaMuue aneBannu cermeHtra ST TOpU30HTAIBHOM
WM HUCXOZsIeH Gopmbl [8].

IIpoanammuszupoBansl ocobenHoct OKI, KoTOpble HMEIOT
3HaueHue npu Hammuuu CPPX y cmoprcmenos, pesynbraTsbl
HpeCTaBICHbI B TAOIMILE 3.

Xots manuentoB ¢ CPPXK B OI' BeIsIBHIIOCH BABOE OOJBIIIE,
gyem B CI, Kak 1oka3aHO B HallleM HCCIECJOBAaHMU HallMuue
runepTpoGuu MHOKapAa He SBIACTCA NPUUUHON dIIeBaLlMH
TOYKHM I1E€PEX0/1a KEIYJOUKOBOI0 KOMIIJIEKCa B ITOCIIESTYIOINiT
cermeHT ST (p=0,3), 4TO, €CTECTBEHHO, CTABUT O] COMHE-
HHE NPUYMHHOCTh MHOKApAMAIBHOTO PEMOAEIMPOBAHUS B
pasBuTHM paHHeHd penonspusanuu. Kpome toro, nebmaro-
npusTHbi BapuanT CPPX ¢ Hucxonsmei uim ropu3oHTanb-
Ho (opmoii cermenta ST oTME4YeH B PaBHOM KOJIHUYECTBE
B obeux rpynmnax u coctaBui 7,1%. B ocTanbHBIX ciryuasx
oTrMmeyaics Oojee IPOrHOCTHYECKU OJNaronpuATHBIH BOC-
xomsmuit Tun CPPXK. Kosddunuent xoppesmsiunn [upcona
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MEX/ly aMILIMTYJOH 3JIeBallui TOYKM J M NPOAOIKUTEIBHO-
CThI0 KoppurupoBanHoro uHtepsana QT pasen -0,455, uro
CBHJICTEIBCTBYET O CTAaTHCTHYECKH Ci1a0oil B3aMMOCBA3M
MEX/ly ABYyMs IIEPEMEHHBIMH, XOTA M HaOJIOJaeTCs onpese-
JEeHHAas TeHACHLMS K YKOPOUCHHUIO YKa3aHHOTO MHTEepBala y
HALUEHTOB CO 3HAYMUTEIbHBIM MOABEMOM TOYKH OKOHYAHMS
QRS-komruiekca.

HesnauutensHoe BIHMsHHE COOCTBEHHO ‘‘CIIOPTUBHOTO
cepaua” Ha MPOLECCHl BO3OYKICHHS U MIPOBEACHUS UMITYJIb-
COB 10 MHOKAp/y TIOJTBEPKAACTCA PACYETOM KOPPHUTHPOBAH-
Horo no Qopmyne baserra unrepana QT: cratucTuueckue
OTIIMYUS MEXKAY CPEAHUMHM IOKa3aTeJIiMH B 00€UX Tpymnax
HPaKTUYECKU OTCYTCTBYIOT. BBHY 3HAYMMOCTH IPOJIOJIKH-
TEIBHOCTH IEKTPUYECKON CHUCTOJIBI CepIlia JUlsl IIPOTHO3a He-
OMAronpusTHBIX CEPACUHBIX COOBITUII M HAJIMYUS JAHHBIX, YTO
CPPX MoxeT cOnpoBOXKAATHECSA M3MEHEHUSIMH MPOJOJKUTEIIb-
Hocty uHTepBaia QTc, HaMu ObUIM M3YYCHBI 3HAYEHUS ITOTO
THOKa3aress B IPYIIAx, Pa3AeNeHHbIX B 3aBUCHMOCTH OT HaJlH-
yust unm orcyrerBust CPPXK. Watanabe H. et al. [9] yka3biBa-
IOT, 4TO BbICOKas pacmpocTpaHeHHocTs CPPXK y manuenTtos
C CHHIPOMOM KOpoTKoro uHTepBaia QT MoxeT o0ieruuth
JUAarHOCTHKY 3a00JeBaHMs, YTO MO3BOJHUT CBOCBPEMEHHO
BBIJICJIUT MALUEHTOB I'PYIIIIbI BBICOKOTO PHCKA.
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Puc. 3navenua QTc y cnopmcmenos 6 3a6ucumocmu om Ha-
suyus eunepmpoguu cepoya u CPPK

HauGosiee 3Ha4MMBIM Pe3yJIbTaTOM U3 TIPEACTABICHHBIX B Ta-
Oonuue 4 U puc. ABIAETCA CTaTHCTHUECKH 3Haunmoe (p=0,004)
CHIDKEHHUE IPOJoIDKUTEIbHOCTH HHTepBaia QTc y obcienoBan-
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HbIX ¢ Hanmnuuem CPPXK, B mepByto ouepenb, 3a cueT Tex Ia-
LIUEHTOB, KOTOPbIE UMEIOT “‘CIIOPTUBHOE cepaue’”. Y maluueHToB
0e3 NPU3HAKOB YBEIMYCHHSI CEPICYHON MBIIIIBI PA3BUTUE PAH-
HE pernossipu3aiii He COMPOBOXKAAIOCH MOJOOHBIMU H3MCHE-
HusiMu (p=0,108).

[Tony4yeHHbIe AaHHBIE CBUACTEIBCTBYIOT O TOM, YTO, XOTS
CPPXX u pa3BuBacTCs HE3aBUCUMO OT THIEPTPOPHH cepaia
CIIOPTCMEHOB, COYCTAHHME ITHX IBYX IMOTPAHUYHBIX COCTOS-
HUIl MOXKET CONPOBOXKAAThCA yKopoueHueM uHrepBana QT u
MOXKET SIBJISITCS 3HAYMMBIM KOMIIOHEHTOM CHHIpPOMa yKOpO-
yernoro QT. B 0630pe S.W. Rabkin [10] onuchIBaloTCs CI0XK-
HOCTH JIHAarHOCTHKHM YKa3aHHOTO COCTOSIHHSI, B YaCTHOCTH
IoKa3aTeJIi MMHUMaJbHO AonmycTuMoro 3HadeHus QTc - ot
300 no 360 Mcex u nuarHoctuyeckue kpurepuu. Hanbomnee
YacTO YKa3bIBaeTCsl HAJIMYME apUTMHUU B aHaMHe3e IMPH OT-
CYTCTBUH JPYTHX 3a00JIeBaHUi, KOTOpbIe MOTIHN ObI IpHUBE-
CTHU K UX MOSBJICHUIO, HAJIMYME CHHApPOMa yKkopodeHHoro QT
WIIN ATH30/10B TSDKENBIX apUTMHHA y OIMKaiIINuX poaCTBEH-
HUKOB WIM B aHaMHe3e y MauueHToB. [IpoBepka THX JaH-
HBIX CIIOPTUBHBIM BpauoM y arieToB ¢ CPPXK, ocoGenHo mpu
MaHH(decTauy THIePTPOPUUECKUX MPOIIECCOB B MHOKap/e,
MO3BOJIUT CBOEBPEMEHHO BBIJCIIUTH MALHEHTOB C BBICOKHM
pUCKOM HeOIaronpusTHBIX HapyuieHuit putma. [Ipu sTOM
OTIPE/ICIICHHYIO MOJIb3Y MOXKET UMETh BKIIOUCHHE B JIHATHO-
CTHYECKYIO NPOrpaMMy KOMILJIEKCHOTO 0OCIIEI0BaHHs CIOP-
TCMEHOB: XOJTepoBckoe MoHUTOpUpoBaHue u DKI' B nuHa-
Mmuke. TpeOyroTcs ajnbHEHIne ucciaefoBaHus 110 U3YUCHHUIO
IIPOrHOCTUYECKOTO 3HAYeHUsI yKopodeHus: uHtepBana QT y
ateroB npu CPPX, ocobenno ¢ rumeprpodueit cepaua u
BO3MOXKHOW 3aBHCHMOCTH 3THX CHHJPOMOB OT KOJHYECTBCH-
HBIX U Kaue€CTBEHHBIX XapaKTEPHCTHUK BBIINOIHIEMON (QH3H-
YEeCKOW Harpys3KkH.

BruiBoabl. Ha done Boicokoii pacnpoctpanennoctu CPPXK
y npodeCCHOHAIBHBIX CIOPTCMEHOB, CBSI3M MEX/IY €ro Hallu-
4YMeM M runeprpodueil cepana HaMu He BbisiBIeHO. OqHAKO,
COYETAaHUE ITUX JIBYX CHHAPOMOB y 00CII€IOBAHHBIX aTJIETOB
CONPOBOXKAAIOCH CTATUCTHUYECKN 3HAYUMBIM YKOPOUCHHEM
KoppuruposanHoro uxrepsaina QT, uTo, npu HaIU4YUK orpe-
JICJICHHBIX aHAMHECTHUYECKHUX JaHHBIX, MOXKET OBITh OJHHM
u3 (HaKTOPOB PUCKA PA3BUTHUSI OCTPBIX APUTMHUIL.
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SUMMARY

FEATURES OF EARLY REPOLARIZATION SYN-
DROME DEPENDING ON EVIDENCES OF HEART HY-
PERTROPHY IN PROFESSIONAL ATHLETES

Brizhatyi A., Ataman Y., Brizhataia I., Moiseenko I.,
Ovechkin D.

Sumy State University, Scientific and Methodical Sports Medi-
cine Center

A syndrome of early repolarization, common in professional
athletes, has recently been considered as a possible predictor of
acute arrhythmias. It is known that for this category of young
people the development of compensatory hypertrophy of the
heart is also common.

The aim of the study was to investigate the features of early
ventricular repolarization in professional athletes, depending on
the presence of signs of cardiac hypertrophy.

The study included 28 high-level competition athletes who
had regular intensive physical activity for at least six months.
Syndrome of early repolarization was diagnosed on the basis of
ECG registration, in case of elevation of the J-point on 1 mm
and more above the isoelectric line in the lower or lateral leads
was detected. Diagnosis of cardiac hypertrophy was established
by electrocardiography and echocardiography. On the back-
ground of high prevalence of early repolarization syndrome in
professional athletes, we did not reveal the statistically signifi-
cant relationship between its presence and cardiac hypertrophy.

However, the combination of these two syndromes in the ex-
amined athletes was accompanied by a statistically significant
shortening of the corrected QT interval, the last, in a case of the
presence of certain anamnestic data, may be one of the risk fac-
tors for acute arrhythmias. This necessitates a deeper examina-
tion of such patients and monitoring of them. Further studies are
needed to determine the prognostic value of early repolarization
in athletes with cardiac hypertrophy.

Keywords: early repolarization syndrome, heart hypertrophy,
professional athletes.
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PE3IOME

OCOBEHHOCTH CHHJIPOMA PAHHEM PEIOJISIPA-
3A0UHU KEJYJOUYKOB ¥V INPO®PECCHUOHAJIBHBIX
ATJIIETOB B 3ABUCUMOCTHU OT HAJINYMS IIPHU-
3HAKOB I'HIIEPTPO®UU CEPALIA

Bpuxkarsiii A.B., Atraman F0.A., Bpu:karas U.A.,
Momuceenko U.0., OBeuxun /I.B.

Cymckotl eocyoapcmeennulii yHugepcumem, Hayuno-wemoou-
YecKull YeHmp CHOPMUBHOU MeOuyunbl, Yxpauna

PacnipocTpaneHHBIl Yy TPOQeCCHOHATBHBIX aTIETOB CHHIPOM
paHHEel penosIpH3aiy KeIyI04KOB B IOCIIEIHEe BpeMs paccMa-
TPUBAETCS KaK BO3MOXKHBIN TPEUKTOP PA3BUTHS OCTPHIX apUT-
Muil. M3BeCTHO, UTO UIS 9TOM Kareropuu MOJOIBIX JIUIL TaKKe
XapaKTEepHO Pa3BUTHE KOMIEHCATOPHOH THIepTpodh N Cepara.

Llenpro mccmenoBaHns SBUIIOCH OMPENETUTh OCOOCHHOCTH
CHHAPOMA PaHHEH PEeNoNIIPU3ALNH JKeIYJ0IKOB y TPO(eccHo-
HaIBHBIX ATIE€TOB B 3aBHCHMOCTH OT HAIMYHs MPU3HAKOB TH-
neptpoduu cepama.

HccnenoBansl 28 nerkoatieToB, KOTOPhIE MMENH PETyYIsp-
HBbIe WHTEHCHUBHBIC (HU3HYECKHE HArpy3KH Ha IPOTSHKCHUH
KaKk MUHMMYM TMOJIyroja. Jlmarnoctuka cMHIpoMa paHHEW pe-
MOJSIPU3ANUH JKETyIOUKOB MPOBOAMIACH Ha ocHOoBaHMM OKI -
peructpanuu 3eBanud J-Touku Ha 1 MM u Ooliee BBIIIE U30-
JNMEKTPUYECKOH JIMHUHM B HIKHUX WIH OOKOBBIX OTBE/ICHUSX.
JlMarHoCTHKy THIIEPTPOGHN Cep/ia MPOBOANIN Ha OCHOBAaHUHT
aNeKTpoKaparorpaduu 1 s3xokapaHorpadudecknx JaHHbX. Ha
(hoHE BBICOKOH pacHpOCTPaHEHHOCTH CHHAPOMA paHHEH pero-
JSIPU3AIAN JKETYAOIKOB Y MPO(ecCHOHATBHBIX CIIOPTCMEHOB,
CBSI3M MEXIy €ro HalM4IMeM W THHepTpoduel cepana He BbI-
siBieHo. OiHAKO, COUeTaHNe ITHX JIBYX CHHAPOMOB y oOcieno-
BaHHBIX ATIETOB COMPOBOXKIAIOCH CTATHCTHYECKH 3HAYNMBIM
yKOpoueHneM koppuruposanaoro uatepsana QT, 4ro, npu Ha-
JIMYHU OTIPE/ICICHHBIX aHAMHECTHUECKHX JaHHBIX, MOXKET OBITh
OIHUM M3 ()aKTOPOB PUCKA PA3BUTHS OCTPBIX APUTMUIL. Pesyms-
TaThl MPOBEICHHOTO HCCIIENOBAHUS JUKTYIOT HEOOXOAMMOCTH
Oornee THIATETLHOTO O0OCTEAOBAHMS TAaKUX MAIMEHTOB, HAOIIO-
JICHUSI 32 HUMH U JaJIbHEHIIero HayYHOTO N3y9IeHHs ITPOOIeMbl
paHHel penonsIpru3anny KeIyI09KOB.
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EFFECTIVENESS OF NONALCOHOLIC STEATOHEPATITIS CORRECTION
ON THE BACKGROUND OF OBESITY WITH CONCOMITANT CHRONIC KIDNEY DISEASE

Khukhlina O., Antoniv A., Kanovska L., Mandryk O., Smandych V.

Higher educational establishment of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine

According to the literature, non-alcoholic fatty liver disease
(NAFLD) with progression leads to the development of both
cirrhosis of the liver (LC) and hepatocellular carcinoma, the in-
cidence of which on the background of NAFLD significantly
exceeds the indicators in the population. There are numerous
attempts by scientists to find new probable biochemical markers
of the intensity of fibrosis [9], increasing the diagnostic value,
sensitivity and specificity of existing methods, and developing
methods of influence to inhibit these processes.
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The “golden standard” for fibrosis diagnosis is considered to
be liver biopsy with morphological study of biopsy and fibro-
sis stages evaluationon one of the proposed scales (R.Knodell,
Ishak, V.J.Desmet, METAVIR, E. Brunt). Despite the high level
of studying the pathomorphological picture and the patterns
of liver fibrosis progression with non-alcoholic steatohepati-
tis (NASH) on the background of obesity [9,11], the features
of fibrosis in the liver tissue and its metabolic prerequisites for
NASH with the comorbidity of chronic kidney disease (CKD)
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depending on the stage not enough studied. The influence of
glycyrizin on the processes of fibrosing and their regulation was
not studied.

The purpose of the work is to find out the effectiveness of
heparisin on the state of the carbohydrate-protein components of
the extracellular matrix of connective tissue in liver in patients
with non-alcoholic steatohepatitis (NASH) with obesity I-1I de-
gree and chronic kidney disease (CKD) I-II stage.

Material and methods. 98 patients with NASH on the back-
ground of obesity of the I-II degree were examined, includ-
ing: 52 patients with NASH (I group) (without accompanying
CKD), 46 patients with NASH with comorbid CKD I-II stage
(IT group). The control group consisted of 20 practically healthy
persons (PHPs) of the corresponding age and sex. Biopsy of the
liver was performed on 32 NASH patients with CKD I-II, 28
patients with NASH without CKD. Patients on both groups of
NASH received heparisin treatment (glycyrizine 40 mg, glycine
400 mg, L-cysteine hydrochloride 20 mg) (Valartin Pharma)
by intravenous administration of 20 ml of the drug for 10 days
followed by enteral administration of 2 tablets of heparysin (1
tablet: glycyrizine 25 mg, glycine - 25 mg, methionine - 25 mg)
3 times a day for 80 days. Patients with NASH and a comorbid
flow of obesity and CKD of the I-1I stages, except for heparisin,
received baseline therapy of CKD I-II stage: chronic pyelone-
phritis (course of antibacterial drugs, uroseptics, cainfron). The
examinations were carried out prior to treatment and on the 90th
day of treatment.

Changes in the metabolism of the components of the extracel-
lular matrix were determined by the free oxyproline content in
blood (FOP) by S.S. Tetyanets (1985) and protein-bound oxypro-
line (PBOP) by M.S. Osadchuk (1979), hexosamines (HA) by O.G.
Archipova (1988), seromucoid (SM), sialic acid (SA), fucose-free
protein (FFP), using Danush Ltd (Lviv), ceruloplasmin (CP) by the
Revina method (1976), the level of collagenolytic activity of blood
plasma (CLA): according to the intensity of azocel lysis; the content
of the fibroblast growth factor (FGF) in the blood, and also on the
parameters of the total fibrotest (T.Pounard) by the enzyme-linked
immunosorbent assay (ELISA).

The statistical analysis of the results was carried out in ac-
cordance with the type of research and the types of numerical
data that were obtained. Distribution normality was verified us-
ing the Lilliefors and Shapiro-Wilk tests and by the direct visual
evaluation of eigenvalues distribution histograms. Quantitative
indices having a normal distribution are represented as mean
(M) + standard error (S). In the nonparametric distribution the
data are presented as median (Me) as a measure of position, up-
per (Q75) and lower (Q25) quartiles as a measure of dispersion.
Discrete indices are presented in the form of absolute and rela-
tive frequencies (percentage of observations to the total number
of examined). Parametric tests with the assessment of Student’s
t-test, Fisher’s F-test were used to compare the data that had nor-
mal distribution. The median test, Mann-Whitney Rank U-test,
and Wilcoxon signed-rank test for multiple comparisons (in the
case of dependent groups) were used in abnormal distribution.
The Pearson correlation analysis was used to estimate the degree
of dependence between variables in parametric distribution and
the Spearman rank correlation coefficient was used in the case
of the indices distribution that significantly differed from the
normal one. In order to compare discrete values in independent
groups, the criterion x* of maximum probability (log-likelihood)
(MP y?) was used; to compare the pairs of discrete values, the
calculation of the modification of the exact criterion by Fisher
(mid-p) was used. Determination of the diagnostic advantage of
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the method was performed on the basis of assessing the quality
of diagnostic procedures using ROC-analysis, with the determi-
nation of sensitivity, specificity, diagnostic value, area under the
ROC-curve (AUROC), diagnostic odds ratio (DOR). Statistica
for Windows version 8.0 (Stat Soft Inc., USA), Microsoft Excel
2007 (Microsoft, USA) software packages were used for statisti-
cal and graphical analysis of the obtained results.

Results and discussion. According to the results obtained (Ta-
ble), the intensity of the fibrous reactions in patients with NASH,
depending on the presence of a comorbid CKD, indicates a prob-
able increase in PBOP blood serum in patients of 1 group - 1.6
times compared with PHP (p<0.05), patients in group 2-2.0 times
(p<0.05), indicating high activity of collagen anabolism in this
contingent of patients. At the same time, the index ofFOP in blood
(Table), which is the biochemical marker of collagen catabolism,
in patients with NASH in I group was 1.2 times lower than that in
PHP (p<0.05). That is, in patients with NASH an intensification of
collagen formation processes is observed with the background of
newly formed collagen resorption processes reduction. At the same
time, in patients of II group, the FOP content in the blood exceeded
the data in the PHP by 1.4 times (p<0.05), indicating an increase
in collagen degradation on the background of its high synthesis.
The interdependence of the above-mentioned changes confirms the
presence of a correlation between the content of FOP and 02-MG
in blood (1=0.51, p<0.05), the content of PBOP and CLA (r=0.43,
p<0.05); the content of FOP and CLA (r=0.53, p<0.05) in II group.

The analysis ofother elements of the extracellular matrix
components of protein origin changes in blood, in particular,
ceruloplasmin, indicates its probable increase in patients with
steatohepatitis of all groups of observation (p<0,05) with a prob-
able prevalence in patients with NASH in II group (1,9 times
against 1.4 times in I group, p<0.05). We established a strong
direct correlation between the values of ceruloplasmin in the
blood and the content of bile acids (r=0.67, p<0.05), with cerulo-
plasmin and Alkaline phosphatase activity (r=0.63, p<0.05). The
increase in the content of osmotic phase proteins that support
the quality of inflammation and are activated under conditions
of cholestasis, in particular bile acids, is one of the important
factors in the progression of fibrosis in the liver.

The established disturbances in the balance of collagen catabo-
lism and anabolism analysis were accompanied by a significant
increase in the factors of their regulation of those inductions, in
particular, the content of fibroblasts growth factor in the blood
(FGF) - more noticed in patients with NASH and CKD (an increase
3.1 times against 2.1 times in I group, p<0.05). These phenomena
explains induction phenomenon “Sinusoidal capillary” in patients
with NASH with perisinusoidal star cells Ito activation, turning
them into myofibroblast-like cells with hyperproduction of col-
lagen in Dissspace, the development of pericellular, perissinusoi-
dal, centrolobular and other types of fibrosis on the background of
aseptic inflammation around dystrophic (steatosis) of hepatocytes,
narrowing of sinusoids and formation of progressive disorders of
portal circulation. As the data show, for the comorbidity of NASH
with obesity and CKD, these phenomena are more pronounced and
increase faster in comparison with the course of NASH only against
the background of obesity.

The obtained data testify that, under the conditions of the co-
morbidity of NASH with CKD of the I-III stages the synthesis
and resorption of collagen are activated, but the processes of
anabolism prevail, despite the compensatory activation of col-
lagenase, with a significant hyperproduction of actinic-phase
proteins, fibronectin, HA, FGF and increased degradation of ex-
tracellular matrix fucoglycoproteins.
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Table. Biochemical parameters of the state of components of connective tissue in patients with non-alcoholic stethogepatitis,
obesity of the I-1I degree and comorbidity with chronic kidney disease of the I-111 stage in the dynamics of heparisin treatment (M+m)

. Groups of examined patients
Indicators, - -
Ieasurement wnits PHP NASH NASH NASH with CKD | NASH with CKD
before treatment | after treatment before treatment after treatment

FibroTest, c.u. 0,1820,01 0,2940,02% 0,2040,01# 0’457;2’01 0’23:;0902

+ +
PBOP, umol/l 41485372 | 64,7242,38* 432543234 v W2
FOP, umol/l 12,39:034 |  10,31£0,50 * 12.76:038# 17’15/;;0’54 13°25;0’98
HA, mmol/l 5,54:0,02 6,7740,12% 5,68£0,15 # 8,520,277 6,13+0,23
SC, mmol/l 1,9240,02 2,42:40,03* 2.0340,01# 2,:85£0,02 2,38+0,02
FFP, ymol/l 37424579 | 6422£531% 41,70+3,524 Y OTIAT
CLA, cu. 0,84+0,01 0,73+0,01 * 0,86£0,01# o b
Ceruloplasmin, mmol/l | 12,63£0,12 |  17,8620,52% 12,75+0,61# 2383+1,13 16,71+0,71

fibronectin, pg/ml | 334.94412.04 | 4242141335% | 3452861072 %5 | 20250 HTITENR3E

2-MG, mmol/l 2.3520,12 4,9320,13* 3.2140,11 /4 6,340,14 4,83£0,16
FGF, nmol/l 17.0041,07 | 36,342,520 % | 21,2551,37 %/ > 3’3253’29 3 1’6322’13

notes: * - changes are probable in comparison with the index in PHP (p<0,05);
** - changes are probable when comparing the indices in patients with NASH (p<0.05),
# - changes are possible when comparing the indicators before treatment (p<0.05)

The use of the heparisin showed the presence of its effect on
the substantial correction of the revealed disturbances of ho-
meostasis components of extracellular matrix. Thus, the aver-
age index of fibrotest in patients with NASHI groupafter treat-
ment decreased by 1.5 times (p<0,05), in II group- 2,0 times
(p<0,05) (Table). Blood content of PBOP in patients of I group
decreased by 1.5 times (p<0.05), and in patients in Il group -
1.4 times (p <0.05), indicating inhibition of collagen anabolism
processes under influence the drug. At the same time, the index
of FOP in the blood(Table) in patients with NASH in I group
increased 1.2 times (p <0.05) and reached the standard level.
In patients in II group, the content of FOP in blood decreased
by 1.3 times (p<0,05), also with the normalization of the indi-
cator. The indicated indicators reached the balance due to the
probable growth of CLA under the influence of therapy I group
- 1.2 times (p<0,05), in patients of II group - 1,3 times the base-
line (p<0,05). At the same time, the content of 02-MG blood
(Table) after treatment decreased by 1.5 and 1.3 times, respec-
tively (p<0.05). The content of ceruloplasmin in the blood after
treatment decreased 1.4 times in both groups (p<0.05), and the
content of fibronectin decreased - 1.2 and 1.3 times respectively
(p<0.05). We found a significant effect of heparisin on the con-
tent of FGF in the blood- reduction in both groups after treat-
ment in 1.7 times (p<0.05). The content of SA in the blood of
patients after treatment decreased by 1.2 times (p<0.05) in both
groups, however, normative indicators reached only in group 1
of observation (Table). The values of HA content decreased by
1.2 and 1.4 times, respectively (p<0.05), the intensity of deg-
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radation of extracellular matrix fucoglycoproteins decreased in
both groups, respectively, in 1.6 and 1.4 times (p<0.05) and nor-
malization of the indicator only in patients ofl group.

Thus, we have established a significant corrective effect of
heparisin on the metabolic rate of extracellular matrix of connec-
tive tissue in liver, both in comorbidity with and without CKD.
In particular, heparisin therapy contributed to the achievement
of the collagen catabolism balance by activating collagenase,
inhibiting the activity of proteolytic inhibitors and collagenase,
inhibition of fibroblast growth factor secretion, acute phase in-
flammation, degradation of fucoglycoproteins of the liver, and,
in general, reducing the activity of reparative processes from the
connective tissue , which proved to be a decrease in the index
of liver fibrosis according to the fibrotest within 1.5-2.0 times.

Conclusions.Therapy with heparisin for 3 months contributed
to the achievement of the balance of anabolism and catabolism
analysis of collagen by activating collagenase, inhibiting the
activity of proteolytic and collagenase inhibitors, inhibition of
fibroblast growth factor secretion, acute phase inflammation in-
dicators, degradation of extracellular matrix fucoglycoproteins
in liver, and in general, reducing the activation of connective
tissue components , which proved to be a decrease in the index
of liver fibrosis according to the fibrotest within 1.5-2.0 times.

The prospect of further scientific research in this direction is
the development of the early liver fibrosis diagnosis methods by
biochemical markers of fibrosis formation in non-alcoholic ste-
atohepatitis on the background of obesity and the accompanying
of CKD of I-11I stage.
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SUMMARY

EFFECTIVENESS OF NONALCOHOLIC STEATOHEP-
ATITIS CORRECTION ON THE BACKGROUND OF
OBESITY WITH CONCOMITANT CHRONIC KIDNEY
DISEASE

Khukhlina O., Antoniv A., Kanovska L., Mandryk O.,
Smandych V.

Higher educational establishment of Ukraine «Bukovinian State
Medical University», Chernivtsi, Ukraine

The article presents a theoretical generalization of the research
results the effectiveness of heparisin on the state of the carbohy-
drate-protein components of the extracellular matrix of connec-
tive tissue in liver in patients with non-alcoholic steatohepatitis
with obesity I-II degree and chronic kidney disease I-II stage.

The purpose of the study is to find out the effectiveness of
heparisin (glycyrizine 40 mg, glycine 400 mg, L-cysteine hydro-
chloride 20 mg) on the state of the carbohydrate-protein com-
ponents of the extracellular matrix in connective tissue of the
liver in patients with non-alcoholic steatohepatitis (NASH) with
obesity I-1I degree and chronic kidney disease (CKD) I-II stage.

98 patients with NASH on the background of obesity of the
I-1I degree were examined, including: 52 patients with NASH (I
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group) (without accompanying CKD), 46 patients with NASH
with comorbid CKD I-1I stage (II group). The control group
consisted of 20 practically healthy persons (PHPs) of the cor-
responding age and sex. Biopsy of the liver was performed on
32 NASH patients with CKD I-II, 28 patients with NASH with-
out CKD. Patients on both groups of NASH received hepari-
sin treatment (glycyrizine 40 mg, glycine 400 mg, L-cysteine
hydrochloride 20 mg) (Valartin Pharma) by intravenous admin-
istration of 20 ml of the drug for 10 days followed by enteral
administration of 2 tablets of heparysin (1 tablet : glycyrizine 25
mg, glycine - 25 mg, methionine - 25 mg) 3 times a day for 80
days. Patients with NASH and a comorbid flow of obesity and
CKD of the I-II stages, except for heparisin, received baseline
therapy of CKD I-1I stage: chronic pyelonephritis.

Heparizin therapy for 3 months contributed to the achieve-
ment of a collagen anabolic and catabolic balance by activat-
ing collagenase, inhibiting the activity of proteolytic inhibitors
and collagenase, inhibition of fibroblast growth factor secretion,
acute phase inflammation, reducing extracellular matrix fuco-
glycoproteinsdegradation in liver, and in general, reducing the
activation of connective tissue components, by evidence which
led to a decrease in the liver fibrosisindex according to the fi-
brotest in the range of 1.5-2.0 times.

Keywords: nonalcoholic steatohepatitis, chronic kidney dis-
ease, liver fibrosis, heparysin.

PE3IOME

IOPEKTUBHOCTDb KOPPEKIIMM HEAJIKOI'OJIb-
HOI'O CTEATOI'EITATUTA HA ®OHE OKUPEHUS U
XPOHUYECKOI'O 3ABOJIEBAHUSI ITOYEK

XyxiuHa O.C., AHTOHUB A.A., Kanesckasn JI.B.,
Maunapuxk O.E., Cmanauny B.C.

Bovicuiee yuebnoe 3asedenue Ypaunwt “Bykosunckuil 2ocyoap-
cmeennbill meouyunckull ynusepcumem”, Yeprosywt, Ykpauna

Lenbio uccnenoBanus SIBUIOCH ompeseieHne dpQeKkTrBHO-
cTu AeiicTBus renapusuHa (mmuupusuna 40 mr, mvuHa 400 Mr,
ruapoxiopuna L-nucrenna 20 Mr) Ha COCTOSHHUE YIVIEBOJHO-
OEJIKOBBIX KOMIIOHEHTOB BHEKJIETOUHOI'O MaTpUKCa B COCIUHU-
TEJILHON TKAaHU NEUCHU Y NALlMEHTOB C HEAJKOTOJIbHBIM CTeaTo-
renatuToM, oxxupenneM I-11 crenenu u xpoHuueckon 60JIE3HBI0
nmouek I-1I craguu

O6cienoBaHO 98 GONILHBIX HEAJIKOTOJIbHBIM CTEATOreaTHTOM
(HACT) na ¢one oxupenus Il crenenu, B Tom duciie 52 60ib-
Hb1x HACT Ge3 comyTcTByloeil XpoHudeckoil 00ne3HH movek
(XBII) - I rpynma, 46 Gonpubix HACI ¢ xomopOuanoit XBII
[-1IT cr. (II rpynma). Koutponehyto rpynmy coctaBuiau 20 mpak-
TUYECKU 370POBBIX JIML[ COOTBETCTBYIOIIEI0 BO3pacTa M IOJA.
buoncus neyenu BeimonneHa 32 6onpHbIM HACT ¢ comyTcTBy-
routeii XBIT I-11I ct., 28 6onsubiM HACI 6e3 XBII. BonbHble
HACT oGeux rpymn noiy4aiy Je4eHHe I'enapu3uHOM (IIHLUP-
puzun 40 mr, uuuH 400 mr, ruapoxiopuaa L-uucrenna 20 wmr,
Banaprun®apma) mytem BBenenus 20 Ml npenapara B TeUEHUE
10 nHelt ¢ mocnenyouMM NepexoaoM Ha 3HTepallbHOE NpUMe-
HeHHe 1o 2 Tabierku remapusuHa (B 1 tabneTke: NIMLUPU3HH
25 Mr, DIMUOUH - 25 MI, METHOHHH - 25 Mr) 3 pa3a B JICHb B Te-
yenue 80 nueit. bonbubie HACT, oxxupenunem u XBIT I-1II cT.,
KpoMe rernapusuna, nonyvaiu 6asucHyto tepanuio XbIT I-11 cr
XPOHHUYECKOTr0 NnueaoHedpuTa.
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IIpy KOMOPOMIHOCTH HEAJIKOTOJIBHOIO cTearorenaruTa ¢
XpoHH4YecKoi 6ose3npto mouek I-I1I ¢T. B popme xpoHHUECKO-
ro nuenoHe(puTa BO3pacTacT MHTEHCUBHOCTh OKCHIATHBHOIO
cTpecca: HaKOIUICHHE IPOMEKYTOUHBIX (M30JIMPOBAHHBIC IBOM-
HbIC CBSI3H, JIMCHOBBIC KOHBIOTaThl) U KOHEYHBIX (MaOHOBBIM
aJIbACTU I, KCTOHI/IGHHB) IPOAYKTOB IEPEKHUCHOI'O OKUCIICHUS
JIUMAIOB, OKUCIIUTEIBHON MOIUGUKAINH OCIKOB (aIbICTH/I- U
KETOHBI-IUHUTPO(PEHWITHIPA30HUT OCHOBHOTO U HEWTpPAJIbHO-
ro Xapakrepa) Ha (pOHE AC3MHTETPAIld aKTUBHOCTH (haKTOPOB
IPOTBOPAIUKAIbHON 3alUThl (CHUXKCHUE COAEP’KaHUS B IpU-
TpouuTax IIyTaTHOHA BOCCTAHOBJICHHOI'O, AKTUBHOCTH CyIIC-
POKCHAIMCMYTa3bl, DIyTaTHOH3aBUCUMbIe (GepMenTsl). [Ipu
KOMOPOHMIHOCTH HEAJIKOTOJIBHOTO CTeaTOrenaTuTa ¢ ojarpudge-
cKoll He(ponaruell 1 B yCIOBHSIX OSCCHMIITOMHOM THIIepypHKe-
MHH CTEIeHb OKCUIATUBHOTO cTpecca Obliia CyIECTBEHHO HIKE
BCJICACTBUEC MOIIHBIX AaHTHOKCHUIAHTHBIX CBOMCTB MOUYEBOM KHC-
JIOTBI, OJJHAKO CTENEHb HHJIOTOKCHKO3a Ipeobiagalia TaKOBYIO
IpH CTeaTorenaTuTe 0e3 mopaxeHus MoveK.

Tenapu3nHOBast Teparnys B Te4eHUE 3 MECSILIEB CIIOCOOCTBOBAIA
JIOCTIIKEHHIO aHAOOJIMYECKOro U KaraboiInyecKkoro OajaHca Koj-
JIarcHa ITyTe€M aKTUBalluK KoJUJIare¢Hasbl, HHFI/I6I/lpOBaHI/lfl AKTHUBHO-
CTHU MPOTEOTUTUIECKUX HHTHOMTOPOB 1 CEKpernu (hakTtopa pocta
(udpobnacToB, yrueTeHus ocTpoii (hassl BocnaieHus. Boccranos-
JICHHIO CIIOCOOCTBYET YMEHBIICHHE Nerpagalyu (yKOrIHKOIpo-
TEUHOB BHEKJICTOYHOI'O MaTpUKca IMEYC€HU U B LICJIOM, IIOHUKEHUE
AKTHUBHOCTHU KOMITIOHCHTOB COe}lMHHTeJ'[bHOﬁ TKaHH, KOTOPBIC ITPH-
BCJIM K CHM)KCHUIO MHJICKCA (bl/l6p03a NICYCHU B 3aBUCHUMOCTH OT
¢dubporecra B quanasone 1,5-2,0 pasa.
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PATHOGENETIC LINKS OF THE COMBINED COURSE OF CHRONIC PANCREATITIS
AND HYPERTENSIVE DISEASE AND THEIR ROLE IN THE FORMATION OF COMPLICATIONS

Viun T., Pasieshvili L.

Kharkov National Medical University, Ukraine

The combined course of many of the most common chronic
diseases of internal organs, each of which is socially significant
and can determine the quality of life, requires other diagnostic
and therapeutic approaches. Among such nosological forms, the
comorbidity of which aggravates the clinical picture of the dis-
ease and the prognosis, one can consider hypertensive disease
(HD) and chronic pancreatitis (CP).

The prevalence of hypertensive disease in a digital recalcu-
lation on the planet’s population can be considered as an epi-
demic, which is registered in all countries and regions, at any
age, regardless of gender, race and social identity. Patients with
HD make up about 12 million of the total population of Ukraine,
however, according to many researchers, these data are incom-
plete and do not reflect the true picture of its prevalence [7]. Ac-
cording to official statistics, in 2016 HD was recorded in 47.3%
of men and 46.3% of women in the country [6]. Also, HD is
registered in 27% of patients who visit medical institutions with
various diseases [2]. The affection of the vascular wall in HD
leads to the formation of endothelial dysfunction with the ac-
cumulation of many active substances and proinflammatory cy-
tokines among them [12]. Thus, HD not only leads to hemody-
namic changes, but also due to generalized vasospasm can cause
a violation of microcirculation in various organs and systems, as
well as maintain an inflammatory component of the pathogen-
esis of concomitant nosological forms [8,11]. In this connection,
it can be assumed that the accession of any disease of internal
organs to HD will make it difficult to achieve clinical remission.

Chronic pancreatitis is one of the nosological forms, which is
often observed in patients with HD. In recent years, the issue of
priorities in the etiology of CP has been reviewed: biliary pathol-
ogy, as the cause of the disease has become less common, and
excessive alcohol “load” is detected in almost 40% of such pa-
tients [1,6,9]. Development of CP is accompanied by a violation
of all types of metabolism, and in combination with the instabil-
ity of hemodynamics in HD, conditions for the progression of
nosology malfunctions and the formation of complications are
created [9]. Among such complications it is possible to consider
secondary osteoporosis (SO), the occurrence of which may be
due to increased intake (I1I) and/or insufficient absorption (IA) of
calcium in the small intestine [3,10].

In addition, in recent years, the issues of genetic predisposition
to the formation of various clinical forms are being considered.
However, in none of the diseases the existence of a single gene that
provokes its development and course has been proven [4].

Objective - study of the relationship between the polymor-
phism of the gene of vitamin D receptors (VDR) and bio-
chemical markers of bone metabolism (osteocalcin, tartrate-
resistant acid phosphatase, total acid phosphatase) in the risk
of osteoporosis in patients with chronic pancreatitis and hyper-
tensive disease.

Material and methods. 110 patients with CP were examined,
in 70 cases it occurred in combination with HD (main group).
The comparison group included 40 patients with CP without
hypertensive disease. Both groups were comparable in age
(33.242.1 years and 32.94+3.1 years, respectively) and gender
(women mounted to 72.9% and 70% respectively). The dura-
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tion of the history of CP was between 2-15 years with an inter-
quartel swing (IS) of 4-7 years and a median trend of 5 years.
The diagnosis of CP was established at the previous stages of
treatment and was verified with a comprehensive assessment of
complaints, data of anamnesis, clinical and laboratory and in-
strumental research methods.

The duration of the history of HD was recorded in the range
of 3-17 years; IS scope corresponded to 4-8 years, the medial
trend was 5 years.

The diagnosis of arterial hypertension (AH) was established
taking into account the recommendations of the European So-
ciety for Hypertension (ESH) (2009); recommendations of the
working group on arterial hypertension of the Ukrainian As-
sociation of Cardiologists on the prevention and treatment of
hypertension (2012), taking into account the classification of the
degree and stage of hypertension, the risk of hypertension (risk
stratification for assessing AH prediction).

Indicators of the standard of biochemical and genetic studies
were obtained by examining 70 practically healthy persons of
the same sex and age.

Instrumental diagnosis of OP was performed using an ultra-
sound densitometer or X-ray examination with the dual-energy
X-ray absorptiometry (DEXA) method.

Osteocalcin in the blood serum was examined by an enzyme im-
munoassay using commercial test systems “IDS” (“ELISA”, USA).

Total and tartrate-resistant acid phosphatases (TRAP) were
determined by a biochemical method using commercial DAC-
SpectroMed kits (Moldova).

Polymorphism of the gene of vitamin D receptors (VDR
c.IVS7 + 283 G> A) was studied in the polymerase chain reac-
tion using “Litech” kits (Russia) in real time on a six-channel
Rotor-Gene™ 6000 analyzer (Corbett Research, Australia).

The statistical processing of the results was carried out using the
STATISTICA software package. When analyzing the conjugacy
tables, the Pearson criterion y-square (QCP) was determined; for
comparison of unbound samples of continuous scale indicators, the
nonparametric Mann-Whitney criterion (CMC) was used.

Results and their discussion. A densitometric study showed
that out of 110 patients with CP, changes in bone mineral den-
sity (BMD) were recorded in 33 (30%) cases. In the main
group, signs of osteoporosis (OP) were confirmed in 11 persons
(15.7%), and osteopenia - in 12 (17.1%) cases. In the compari-
son group, these rates corresponded to 10% and 15%.

Based on the results of testing the polymorphic VDR gene, the
control group had the following distribution: carriers of the bb
genotype - 17 (24.3%) persons; carriers of the Bb-genotype-34
(48.6%) and carriers of the BB-genotype - 19 (27.1%) patients. In
the group of patients with CP, gene polymorphism corresponded to:
9 (22.5%) individuals, 17 (42.5%) and 14 (35%). In the combina-
tion of CP and HD, the changes in the polymorphism of this gene
were as follows: 11 (15.7%) patients, 23 (32.9%) and 36 (51.4%),
respectively. Thus, the overwhelming majority of patients with CP,
aggravated with HD (84.3%), had a pathological B-allele, com-
pared to the comparison group - 77.5% of cases.

To determine the relationship between the levels of biochemi-
cal markers of OP, the presence of pathological VDR gene and
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fractures, the parameters of osteocalcin, total acid phosphatase
(TAP) and tartrate-resistant acid phosphatase (TRAP) were
transformed into ordinal scales by comparison with reference
values. The limits of the reference values were the measurement
intervals in the control group (70 patients).

Thus, the content of osteocalcin in the control group ranged
from 14.7 to 26.0 ng/ml; the normal range for TAP was 2.2-4.8
U/l and TRAP was 1.6-3.9 U/l. In the future, for the marker of
cach patient, the ratio of the marker indicator to the reference
values on a scale “N” is the norm, “BN” is below the norm,
“AN” is above the norm and the percentage composition of this
gradation in each group were indicated.

In the group of patients with isolated pancreatitis, the average
osteocalcin content was 26.1+0.8 ng/ml. At the same time, the norm
values were recorded in 27 (67.5%) patients with the following al-
lele distribution: genotype bb — was in 6 (22.2%) persons, BB - 7
(25.9%), Bb - 14 (51.9%). A decrease in the level of osteocalcin to
17.1+0.4 ng/ml was observed in 4 (10.0%) patients, one of whom
had a fracture of the upper limb in an anamnesis. Genotype BB was
determined in 3 cases and Bb in one. Elevated levels of osteocalcin
(37.9+0.8 ng/ml) were found in 9 (22.5%) patients, two of whom
had fractures of the limbs. In this case, the genotype bb was in a
third of patients (3), BB - in 44.5% (n=4) and Bb - in 22.2% (n=2).

When combined CP and HD, the level of osteocalcin aver-
aged over the group was 22.1+0.64 ng/ml. A half the patients
with the following genotypes has its normal value: bb - 34.3%
(12 of 35), Bb - 37.1% (13) and BB - 28.6% (10), 2 of whom
had fractures. Elevated levels of osteocalcin were recorded in 12
(17.1%) patients - 11 of them had fractures in the anamnesis and
the distribution of the genotypes corresponded to: Bb - 83.3%
(10) and BB - 16.7% (2). The content of osteocalcin was lower
than normal in 23 (32.9%) cases followed by polymorphism of
the VDR gene: bb - 8.7% (2), Bb - 17.4% (4), BB -73.9% (17),
16 of them had fractures in the past.

The parameters of total TAP in patients with CP corresponded
to the level of “above the norm” (“AN”) in 95% of the observa-
tions (n=38) followed by the distribution of VDR gene alleles:
7 (18.4%) patients had genotype bb, BB - 14 (36.8%), Bb-17
(44.8%). In 2 (5%) of patients the TAP index was within the
norm (“N”) and corresponded to the genotype bb. In this case,
fractures of bones of different localization in the anamnesis were
noted in 3 (8%) observations from the subgroup “AN”, which in
all cases were carriers of the genotype BB.

In the group of patients with CP and HD, the total acidic phos-
phatase was higher than normal in all patients. At the same time,
the bb genotype was found in 11 (15.7%) of cases, BB — 23
(32.9%) and Bb — 36 (51.4%). Bronchial fractures in the “AN”
subgroup were in 35 (50%) patients, of which 4 (11.4%) were
carriers of the bb genotype, BB - 18 (51.4%), Bb - 13 (37.1%).

The level of TRAP in the group of patients with CP was high-
er than the norm in 12 (30%) of patients, while the distribution
of the VDR genotype was consistent with the Bb genotype in 3
(25%) patients and BB — 9 (75%). At the same time, in the “AN”
subgroup, only one (8%) patient with the BB genotype had a
fracture. In 20 (50%) persons, the TRAP index was in accor-
dance with the norm, and the distribution of genotypes: bb — 8
(40%) of cases; Bb genotype — 7 (35%) and BB — 5 (25%). In
the subgroup “N”, one (5%) patient with the BB genotype had
a fracture. In a fifth (20%) of patients, the level of TRAP was
below the norm (“BN”). In this case, the bb genotype was re-
corded in 1 (12.5%) of cases and the Bb genotype - in 7 (87.5%).
One patient of this group with BB-genotype had an indication of
fracture of the upper limb in an anamnesis.
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In the patients of the main group, TRAP rates were higher
than the norm in 47 (67.1%) of cases with the following distribu-
tion of VDR gene polymorphism: bb genotype was in 1 (2.1%)
patient, BB - 19 (40.4%) and Bb - 27 (57.5%). In 18 (25.7%)
patients, the content of TRAP was within the normal range with
gene polymorphism of 6 (33.3%), 4 (22.2%) and 8 (44.5%), re-
spectively. In 5 (7.2%) of cases, the level of TRAP was below
the norm with variations in the polymorphism of this gene: bb
—4 (80%), BB - 0% and Bb — 1 (20%).

In the subgroup “AN”, 35 (50%) patients indicated a history
of fractures in the history of combined CP and HD, of which 3
(8.6%) were the carriers of bb genotype, BB - 19 (54.3%) pa-
tients and Bb - 13 (37.1%). In the subgroups “N” and “AN”
there were no indications for the fractures of the limbs. At the
same time, this distribution had a statistically significant charac-
ter (Pearson Chi-square, 32 = 20.81, p<0.01).

Based on the results of the study of the polymorphic VDR
gene, control subjects were divided into three groups: carriers
of the bb genotype were found in 17 (24.3%) of cases, Bb-geno-
type — 34 (48.6%) and BB-genotype - 19 (27.1%).

Changes in the polymorphism of the VDR gene influenced the
incidence of lesion of the osteoarticular system. For example,
fractures of bones of different localization in the history were
recorded in 39 patients (35.5% out of 110 examined with CP),
35 of them belonged to the main group and 4 - to the comparison
group, while the dependence was statistically significant (Pear-
son Chi-square, y2 = 20.81, p<0.01). These results served as the
basis for establishing a possible relationship between anamnes-
tic and clinical data and polymorphism of the VDR gene.

Thus, a statistically significant dependence was revealed in
the distribution of alleles of the VDR gene from a group of pa-
tients (Pearson Chi-square, 2 = 30.08, p<0.01). The revealed
regularities are represented by the column diagrams in Fig. 1.

Ebb
mEB
= Bb

Fig.1. The distribution of alleles of the VDR gene in the main
group (CP + HD), comparison group (CP) and control (C)

The parameters of the content of TAP and TRAP in individuals
with combined course of CP and HD were 8.7+2.3 U/L and 5.1 +
2.3 U/L, respectively, and in the comparison group - 6.9+3.0 U/1
and 3.5+2.1 U/L. The graphically presented distributions are rep-
resented by box charts of the triads “median, interquartile range,
sample sweep” in Figs. 2 and 3.

Thus, the levels of TAP and TRAP were 2.5 and 1.9 times
higher than those of the main group (Mann-Whitney U Test, U =
866.0, p <0.01), and in the comparison group 2.0 (TAP) and 1.3
(TRAP) times, respectively (Mann-Whitney U Test, U = 821.0,
<0.01), which allowed to state the development of osteopenic
conditions. Genetic redistribution of the alleles of the VDR gene
with predominance of the B-allele was “supported” by changes
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in biochemical markers of osteoporosis. Also, a decrease in the
content of osteocalcin in the blood serum of patients with co-
morbidity of CP and HD (32.9%) occurred more often against
the background of an unfavorable B-allele of polymorphism of
the VDR gene (30%). Thus, the combined course of CP and HD
is an unfavorable tandem in the development of secondary os-
teoporosis and the basis for early osteoporotic screening.

TAP

0 o Med
cp CP+HD Dlaswts
Diagnosis T Min-Max

Fig. 2. Indicators of the content of TAP in the main group
(CP+HD) and the comparison group (CP)

TRAP

: L

0 0 Med
cP CP+HD DESE%‘—E;;%
Diagnosis T Min-Max

Fig. 3. Indicators of the content of TRAP in the main group
(CP+HD) and the comparison group (CP)

Conclusions. The combined course of chronic pancreatitis
and hypertensive disease is characterized by an increase in the
number of individuals with V-alleles of the VDR gene (84.3%
of cases), whose carriers have an increased risk of osteopenic
conditions.

The combined course of chronic pancreatitis and hyperten-
sive disease is accompanied by changes in the content of bio-
chemical markers of bone tissue metabolism (osteocalcin, total
bone phosphatase and tartrate-resistant acid phosphatase), the
content of which correlates with the polymorphism of the gene
for vitamin D receptors.

The combined course of chronic pancreatitis and hyperten-
sive disease is the basis for early diagnosis of osteoporotic
complications.
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SUMMARY

PATHOGENETIC LINKS OF THE COMBINED COURSE
OF CHRONIC PANCREATITIS AND HYPERTENSIVE
DISEASE AND THEIR ROLE IN THE FORMATION OF
COMPLICATIONS

Viun T., Pasieshvili L.
Kharkov National Medical University, Ukraine

Objective the purpose of the study the relationship between
the gene polymorphism of vitamin D receptors (VDR) and bio-
chemical markers of bone metabolism in the risk of osteoporo-
sis in patients with chronic pancreatitis (CP) and hypertensive
disease (HD).

110 patients with CP were examined, in which it proceeded
against the background of HD in 70 cases, and in 40 cases it was
isolated. The polymorphism of the VDR gene, the content of
osteocalcin, total acid phosphatase (TAP), and tartrate-resistant
acid phosphatase (TRAP) were studied to determine the possible
effect of these parameters on the course of the disease and the
formation of complications.
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The obtained results show that in persons with combined
course of CP and HD, a decrease in serum osteocalcin content
(bone tissue synthesis index) and an increase in the content of
TAP and TRAP - markers of bone destruction were revealed.
The polymorphism of the VDR gene was characterized by the
predominance of individuals with the B-allele, against which
the reliability of changes in biochemical markers of osteopo-
rosis was noted, which can be considered as a predictor of the
development of osteoporotic conditions.

The combined course of CP and HD is characterized by an in-
crease in the number of persons with B-alleles of the VDR gene
(84.3%), the carriers of which have an increased risk of osteope-
nic conditions. Reduction of osteocalcin content, increase in the
level of TAP and TPKF in the blood serum of patients with HP
and HD often occur against the background of an unfavorable B-
allele of VDR gene polymorphism. Combined course of CP and
HD is the basis for early diagnosis of secondary osteoporosis.

Keywords: chronic pancreatitis, hypertensive disease, vita-
min D receptor gene, biochemical markers of osteoporosis, o0s-
teopenic conditions.

PE3IOME

HATOI'EHETUYECKUE 3BEHbSI COYETAHHOI'O TE-
YEHUSI XPOHUYECKOI'O TIAHKPEATUTA U I'NIIEP-
TOHUYECKOM BOJIE3HU U UX POJIb B ®OPMHUPO-
BAHHUHA OCJIOKHEHU

Boion T.U., ITacuemBusm JI.M.

Xapvrosckuii  HAYUOHANbHBIL  MEOUYUHCKULL  YHUBepcumen,
Vrpauna

Ienbio wnccenoBaHus SBISIETCSl M3y4YeHHE B3aHMOCBSI3H
MeXly nonumopdu3Mom rena perenropa suramuna D (VDR),
OMOXUMHUYCCKIMH MapKepaMu MeTabosi3Ma KOCTHOM TKaHH U
PHCKOM pa3BUTHSI OCTEONOPO3a y OOIBHBIX XPOHUYECKUM MaH-
KPEaTUTOM B COYETAHUH C THIICPTOHUYECKON OOJIC3HBIO.

O6cnenoBano 110 naeHToB ¢ XpOHUYECKUM MTAHKPEATUTOM
(XTI), cpenu Hux B 70 ciy4asx MaHKpeaTUT MPOTeKa Ha (OoHe
runepronndeckoii 6onesnn (I'b) u B 40 - nzonuposanto. Mccie-
noBanu noiauMopdusm rea VDR, comeprkaHue oCTEOKaIbIIM-
Ha, oOueit kucnoit pocdarazsl (OKD) u Taprparpe3rcTeHTHON
kucioit pocdaraser (TPKD) ¢ onpeneneHreM BO3MOKHOTO BIIU-
SIHUSL JaHHBIX [TOKa3areliel Ha TedeHue 3aboseBaHus 1 GopMu-
pOBaHME OCIIOKHEHHH.

HOJ’lyquble Ppe3yabTaThl BHIABUIIN, YTO Y JIMIL C COUETAaHHBIM
teuenueM XII u I'b orMeudaercsi cHMKEHHE COAEpIKAHUS OCTe-
OKaJIbIIMHA B CBIBOPOTKHM KPOBH (IIOKA3aTelb CHUHTE3a KOCTHOH
TKaHH) 1 nosblmeHue conepskanus OK® u TPK® - mapkepos
KocTHO# nectpykuun. [Tornmopgusm rena VDR BrisiieH npe-
UMYLIECTBEHHO Y Jull ¢ B-asesnem, Ha GpoHe KOTOpOTro oT™Meue-
HBbI 1OCTOBEPHBIC U3MCHCHUSA 6HOXI/IMI/I'~ICCKI/IX MapKepoOB OCTEC-
0I10p03a, 4TO CJIEAYeT paccMaTpuBaTh B KaueCTBE MPEIUKTOpa
Pa3BUTHS OCTEOIIOPOTHYECKHUX COCTOSHUM.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

VY oonbuacTBa Jull (84,3%) ¢ coueTaHHBIM TedeHHeM XI1
u I'b BeisBiIeHO Hanuuue B-amiens rena VDR, HocuTenn KoTo-
POro XapaKTepH3yIOTCs MOBBIIICHHBIM PUCKOM (hPOPMHUPOBAHHS
OCTEONEHUUYECKUX COCTOSIHUNA. CHIKEHHE COJEpIKaHUsl OCTe-
okajblinHa, noBbimeHre ypoBHs OK® u TPK® B ceiBopoTke
kpoBu maienToB ¢ XI1 u I'b gamie mpoucxoaut Ha GoHe He-
OnaronpusitHoro B-amnens monmumopduszma rena VDR. Coue-
taHHoe Teuenue XII u I'b saBnsercs kpurepuem paHHel aua-
THOCTHUKU BTOPHYHOI'O OCTEOIIOPO3a.
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CLINICAL-PATHOGENETICAL ROLE OF DYNAMICS OF CONCENTRATION OF INTERLEUKIN-6
DEPENDING ON POLYMORPHISM OF ITS GENE IN CONDUCTING ANTIVIRAL THERAPY
IN PATIENTS WITH CHRONIC HEPATITIS C

Kalashnyk K., Riabokon Yu., Riabokon O.

Zaporizhzhya State Medical University, Ukraine

Recently, the approaches to antiviral therapy (AVT) of chronic
hepatitis C (CHC) have undergone significant changes due to the
appearance of antiviral drugs with a direct mechanism of action,
which allowed to significantly reduce the duration of treatment
and increase its effectiveness [1,6]. According to EASL (2016)
[4], almost all treatment regimens, with the exception of the 3D
regimen, include sofosbuvir (SOF), a potent inhibitor of HCV
NS5B polymerase with a high genetic resistance barrier and a
favorable safety profile [3,7]. SOF is a nucleotide precursor of
the active substance, which is intracellularly converted to the
active uridine-nalal triphosphate (GS-461203), embedded in the
virion of HCV using NS5BRNA polymerase, which stops the
synthesis of the ribonucleic acid of the pathogen. In Ukraine,
since 2015, it has become possible to prescribe AVT for patients
with CHC under the current treatment regimen of SOF in combi-
nation with pegylated interferon (peg-IFN) and ribavirin (RBV),
which lasts only 12 weeks, regardless of the genotype of the
HCYV virus [2,4].

In modern studies on the immunopathogenesis of CHC, spe-
cial attention is paid to the definition of not only the content of
individual cytokines, but also the polymorphism of the genes
encoding interleukins (IL). It is noted that the polymorphism
of the genes of individual cytokines affects not only the natural
course of the disease, but also the effectiveness of treatment [9].
The clinical significance of the IL-28B gene polymorphism in
the prediction of the effectiveness of double AVT according to
the peg-IFN+RBV scheme in patients infected with HCV geno-
type 1 is the most elucidated [9]. However, recent literature data
indicate that the IL-28B polymorphism has lost its relevance
as a predictor of the effectiveness of AVT, which includes SOF
[9,13]. Taking into account that the peg-IFN+SOF+RBV anti-
viral regimen includes interferon, it is impossible to reject the
effect of a human genotype on the success of therapy, which
makes it expedient to continue research in this direction.

It is known that interleukin-6 (IL-6) is a multifunctional cyto-
kine that contributes to regulating the functioning of the immune
system, hemopoesis and oncogenesis [14]. It plays the role of
stimulator of products of proinflammatory proteins, reduces the
production of albumins, activates cytotoxic T-lymphocytes, af-
fects the development of B-lymphocytes, regulates differentia-
tion, apoptosis and cell proliferation [10,14]. At the same time,
the level of production of this cytokine has a dependence on the
polymorphism of the gene that encodes it. In particular, the study
[16] demonstrated that the polymorphism of the G/C nucleotides
on the promoter -174 of the IL-6 gene influenced the speed of
its work, which was reflected at the levels of IL-6 circulation
in the body. Several studies have demonstrated the role of this
cytokine in such pathological conditions as arterial hypertension
[11], rheumatoid arthritis [8], hepatocellular carcinoma [12].
There are few studies to determine the role of IL-6 in the course
of liver disease. In particular, the authors [15] demonstrated that
women with CHC, with a degree of liver fibrosis above F2, had
an increase in the number of cytokines by 2,7 times compared
with healthy people. However, in the literature available to us,
no work was found on the role of IL-6 in the blood, depending
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on the polymorphism of its gene during AVT, which determined
the direction of our study.

The aim of the work — determine the role of the dynamics of
the content of IL-6 depending on the polymorphism of the gene
that it encodes in achieving a stable virological response in the
antiviral treatment of patients with chronic hepatitis C.

Material and methods. The study included 83 patients with
CHC aged from 24 to 73 years, median age was 41,0 (39; 51)
years. Men were 57, women — 26. Infection by 1 genotype HCV
occurred in 52 (62,7%) and 3 genotype — 31 (37,3%) patients.
In 53 (63,9%) patients, prior to AVT, there was a high viral load
(higher than 400,000 IU/ml), and in 30 (36,1%) patients it was
low. The activity of the inflammatory process in the liver ac-
cording to the results of non-invasive ActiTest or the level of
increase in ALT in serum was as follows: A0 — 16 (19,3%), Al
— 35 (42,1%), A2 — 10 (12,0%), A3 — in 22 (26,5%) patients.
The degree of fibrosis of the liver according to the results of
the FibroTest or elastometry was as follows: FO — 4 (4,8%), F1
— 8 (9,6%), F2 — 38 (45,8%), F3 — 27 (32,5%), F4 — 6 (7,2%)
patients.

All patients with CHC have received AVT according to the
recommendations of EASL 2016 [4] under the scheme of peg-
IFN+SOF+RBYV for a duration of 12 weeks. The evaluation of
the effectiveness of the treatment assessed the formation of the
virological response at the time of completion of the treatment
and a stable virological response (SVR) at the 24th week after
completion of AVT. All patients are involved in the study on a
random basis and with informed consent.

The genotype of the IL-6 gene polymorphism (rs1800795)
was performed using CFX-96 Touch polymerase chain reaction
real-time product detection system (BIO-RAD, USA) using NP-
512-100 (RF) kits. The control group was 45 healthy people.
Quantitative content of IL-6 in serum was determined by immu-
noassay using Human IL-6 High Sensivity ELISA BMS213HS
(Invitrogen, Austria) and the full-strength Sirio-S immuno-en-
zyme analyzer (Seac, Italy). The control group consisted of 20
healthy people, in whom the polymorphism of the IL-6 gene was
determined. The above studies were conducted at the ZSMU
Scientific medical-laboratory center.

For the analysis of the distribution of genotypes between pa-
tients and healthy individuals, the odds ratios (OR) in the "Case-
control" online calculator (http://gen-exp.ru/calculator or.php)
were calculated. The influence of the factor was considered
highly probable at the confidence interval (95% CI) value above
1, when the unit was not within a given interval.

Statistical data processing was performed in STATISTICA
for Windows 6.0 (StatSoft Inc., NeAXXR712D833214FANY).
Mann-Whitney's criterion was used to assess the validity of the
differences between quantitative features in independent groups.
The relationship between the studied parameters was estimated
by the method of Kendel's rank correlation.

Results and their discussion. As a result of the conducted
studies of polymorphism of the IL-6 gene (rs1800795), it was
found that the incidence of CC genotype in healthy individu-
als was significantly higher (y2=16,65, p<0,0001) than in pa-
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Table 1. Dynamics of the concentration of IL-6 in the blood of patients with CHC at different periods of AVT depending
on the polymorphism of the gene IL-6 (rs1800795), Me [Q25; Q75] pg/ml

Patients with CHC (n=83
Periods of AVT Healthy people ( )
(n=20) Genotype CC (n=14) Genotypes CG/GG (n=69)
Before starting AVT 0,22 [0,10; 0,26] 0,32[0,22; 1,10] -2
Atthe ““:)‘}x,";’mplemn 0,08 0,13 [0,04; 0,40] 0,26 [0,2; 0,82] >3
[0,08; 0,14]
24 weeks after AVT 0,07 [0,04; 0,22]° 0,18 [0,10; 0,26] °

notes: 1 — the difference is reliable, compared with healthy people (p<0,005); 2 — in comparison with patients with CC genotype
(p<0,05) in the corresponding period of research; 3 —in comparison with the indicator before starting AVT
in patients of the corresponding group (p<0,05-0,01)

Table 2. Dynamics of IL-6 concentration in patients with CHC at different times of AVT depending
on the effectiveness of treatment and polymorphism of the IL-6 gene (rs1800795), Me [Q25; Q75] pg/ml

Patients with CHC (n=83)
. _ Non-responded to the
Periods of AVT Heal(tllllzzlz)e)ople Responded to the formation SVR 24 (n=73) formation SVR 24 (n=10)
Genotype CC Genotypes CG/GG Genotypes CG/GG
(n=14) (n=59) (n=10)
Before starting AVT 0,22 [0,1; 0,26] 0,29 [0,19; 0,817 1,3 [0,64; 1,58]"3
At the time of comple- ) ) 12 )
tion of AVT 0.08 0,13 [0,04; 0,4] 0,3 [0,2; 0,82] 0,24 [0,15; 0,66]
24 weeks after AVT [0,08; 0,14] 0,07 [0,04; 0,22] * 0,18 [0,06; 0,22]* 0,3 [0,24; 0,45]"->4

notes: 1 — the difference is reliable, compared with healthy people (p<0,05-0,0001); 2 — in comparison with patients
with genotype CC (p<0,05) in the corresponding period of the study, 3 — in comparison with patients
with genotype CG (p<0,05-0,01) who responded to treatment in the corresponding period of the study;
4 — compared with the indicator before treatment in patients of the corresponding group (p<0,05-0,005)

tients with CHC and was respectively 51,1% (23 out of 45)
against 16,9% (14 out of 83). At the same time, among the
patients with CHC, genotypes of CG and GG were prevalent,
with an incidence of 49,4% (41 out of 83) and 33,7% (28 out
of 83) respectively, which was significantly higher than that of
healthy individuals (¥2=8,99, p<0,005). As a result of the "case-
control" calculations, the dominant inheritance model was se-
lected which allowed to find that the CG/GG genotypes of the
IL-6 gene had high chances of influencing chronization of HCV
infection (0,831 vs. 0,289, x2=16,65, OR=5,15, 95% CI=2,27-
11,69). Therefore, for further investigation of the effect of IL-6
gene (rs1800795) polymorphism on the quantitative content of
this cytokine in blood and the effectiveness of AVT, we grouped
patients as follows: 14 patients with CC genotype; 69 patients
with genotypes CG/GG. Quantitative content of IL-6 in the
blood of healthy individuals did not depend (p>0,05) on the
polymorphism of the IL-6 gene and was made in persons with
genotypes CC 0,08 [0,06; 0,16] pg ml and genotype CG/GG —
0,12 [0,08; 0,12] pg/ml respectively, which made it possible to
integrate healthy individuals into one control group.

Analysis of the quantitative content of IL-6 in the blood of
patients with CHC showed a dependence on the polymorphism
of the gene encoding it. Even before the appointment of AVT,
the concentration of IL-6 in the blood of patients with CHC
with the genotype CC/CG was highest and exceeded this figure
as healthy people (in 4 times, p=0,000008), and patients with
the genotype CC polymorphism of the gene IL-6 (in 1,5 times,
p=0,078). In patients with CHC with the genotype CC, IL-6 had
a clear tendency to a higher level than that of healthy people, but
this difference was not statistically significant (p>0,05). Con-
ducting AVT was accompanied by a decrease in the concentra-
tion of IL-6 in the blood of patients with CHC from both studied
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groups. It should be noted that in patients with the genotype CC,
the level of IL-6 in the blood had a statistically significant de-
crease (p=0,04) during the observation period, however, at all
stages of the study, the median of its contents had no signifi-
cant differences from the healthy controls in the control group
(p>0,05). In patients with CC/CG genotypes, in contrast to
patients with the CC genotype, the level of IL-6 in the blood
even decreased at the time of completion of AVT (p=0,0001),
compared to the corresponding parameter before treatment, but
remained significantly higher, compared with healthy people
(p=0,0001), and with patients with CHC with CC genotype
(p=0,037) at the end of treatment (Table 1).

The above-mentioned dependence of IL-6 concentration on
the polymorphism of the gene encoding it (rs1800795), accord-
ing to the results of our studies, also had a clear correlation with
the effectiveness of AVT according to the peg-IFNo+RBV+SOF
scheme. All patients with the genotype CC (14 - 100%) respond-
ed to AVT by forming SVR 24, while the median level of IL-6
in the bloodstream was within the reference value throughout
the treatment period. Among patients with CG/GG genotypes,
AVT was effective only in 85,5% (59 out of 69) patients. Analy-
sis of the dynamics of the concentration of IL-6 in the blood of
patients with CHC with genotypes CG/GG showed the correla-
tion of the effectiveness of AVT with changes in this cytokine.
Prior to treatment in patients with genotypes CG/GG, who in the
future did not respond to AVT by forming SVR 24, the level of
IL-6 in the blood was the highest, as compared to healthy peo-
ple (p=0,00006) and patients with genotype CG/GG (p=0,003),
which responded to AVT. In these patients, a significant decrease
(p=0,043) of IL-6 concentration in the blood was detected 24
weeks after the completion of AVT, compared with the corre-
sponding indicator before treatment. However, during this pe-



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

riod, the level of IL-6 in the blood remained significantly higher,
compared with healthy people (p=0,015) and patients with CG/
GG genotypes, which responded to AVT by forming SVR 24
(p=0,012), Table 2.

To determine the factors that had a statistically significant ef-
fect on the results of AVT by the peg-IFNa+SOF+RBV scheme,
we ranked the Kendel correlation. According to the results of
this analysis, it was found that the low IL-6 concentration in
patients with CHC prior to therapy led to a high probability of
effectiveness of AVT at the end of treatment (t=-0,33, p=0,001)
and in the assessment of SVR 24 (t=-0,39, p=0,0002). The
level of increase in the concentration of IL-6 in the blood was
influenced by the polymorphism of the IL-6 gene (rs1800795)
as before AVT (1=0,24, p<0,05), and at the time of completion
of treatment (t=0,25, p=0,01). It should be noted that factors
such as sex of the patient (1=0,03), the genotype of the virus
HCV (1=0,005) and the degree of liver fibrosis (1=0,15) did not
have prognostic significance (p>0,05) during AVT scheme peg-
IFNo+SOF+RBV.

Literary data suggest that the search for predictors of response
to AVT in patients with CHC lasts practically since the devel-
opment of the first schemes of etiotropic treatment. For a long
time there was a double AVT according to the peg-IFNo+RBV
scheme, in which the predictors of its efficacy were clearly iden-
tified, namely infection with HCV genotypes 2 and 3, female
sex, white race, no overweight, young age, poorly pronounced
fibrosis of the liver and absence of previously performed AVT
[5]. With the advent of the possibility of determining the ge-
netic factors of patients, an active search for predictors of the
effectiveness of treatment is considered, taking into account the
polymorphism of various cytokines. The clinical significance of
IL-28B gene polymorphism in predicting the efficacy of peg-
IFN+RBV double AVT in HCV-infected patients [9] has been
proven, but it is known that this predictor has lost its value when
incorporated into the SOF treatment regimen [9, 13]. Accord-
ing to the results obtained in our study, with the inclusion of
pangenotypic antiviral drug with a direct action mechanism
(SOF) in AVT, such factors of the virus as the HCV genotype,
the factors of the patient — male/female sex and the degree of
liver fibrosis (which had an effect on the effectiveness of the
double peg-IFNa+RBV therapy) in the treatment of patients
with CHC by peg-IFNo+SOF+RBV has no prognostic value.
However, our analysis of the effectiveness of AVT in patients
with CHC, taking into account the polymorphism of the IL-6
gene (rs1800795) in conjunction with the concentration of this
cytokine in the blood, showed that the genotype CC polymor-
phism of IL-6 gene (rs1800795) was associated with a variation
in concentration IL-6 in the blood within the reference values
and the achievement of SVR 24 in all of these patients. In pa-
tients with CHC genotypes CG/GG, the effectiveness of AVT
with peg-IFNo+SOF+RBV was lower compared to patients with
CC genotypes. The lack of response to peg-IFNa+SOF+RBV
treatment was associated with CG/GG genotypes and the high-
est levels of IL-6 in the blood.

Conclusion.

1. In patients with CHC, the concentration of IL-6 depended
on the gene polymorphism (rs1800795), which encodes it. In pa-
tients with CC/CG genotypes, the level of IL-6 in the blood was
the highest and exceeded the corresponding indicator of healthy
people (in 4 times, p=0,000008), and patients with the genotype
CC polymorphism of the IL-6 gene (in 1,5 times, p=0,078).

2. In patients with CHC, the genotype CC polymorphism of the
IL-6 gene (rs1800795) was associated with a fluctuation in the
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concentration of IL-6 in the blood within the reference values,
which was prognostically favorable for the formation of SVR
24 in the course of AVT according to the peg-IFNa+SOF+RBV.

3. In the presence of CG/GG genotypes in patients with CHC,
the effectiveness of AVT with peg-IFNa+SOF+RBV was lower
than in patients with genotypes of CC polymorphism of the
IL-6 gene (rs1800795) (85,5% vs. 100%). The ineffectiveness
of peg-IFNa+SOF+RBV antiviral therapy was associated with
the presence of CG/GG genotypes and the highest levels of IL-6
in the blood.
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SUMMARY

CLINICAL-PATHOGENETICAL ROLE OF DYNAMICS
OF CONCENTRATION OF INTERLEUKIN-6 DEPEND-
ING ON POLYMORPHISM OF ITS GENE IN CON-
DUCTING ANTIVIRAL THERAPY IN PATIENTS WITH
CHRONIC HEPATITIS C

Kalashnyk K., Riabokon Yu., Riabokon O.
Zaporizhzhya State Medical University, Ukraine

The study included 83 patients with CHC who received antiviral
therapy according to the EASL 2016 recommendations on a 12-
week peg-IFN+SOF+RBV schedule. The aim of the study was to
determine the role of IL-6 concentration dynamics in relation to the
polymorphism of the gene that encodes it, in achieving a SVR dur-
ing therapy. Based on the results of the study, it was established
that the polymorphism of the IL-6 gene (rs1800795) in patients
with CHC influenced the dynamics of IL-6 concentration and the
effectiveness of AVT. In patients with CHC, the genotype CC of the
polymorphism of the IL-6 gene was associated with fluctuations in
the concentration of IL-6 in the blood within the reference range,
which was prognostically favorable for the formation of SVR 24
for AVT according to the peg-IFNa + SOF + RBV. With the pres-
ence of CG/GG genotypes in patients with CHC, the efficacy of this
treatment was lower than in patients with CC genotypes (85,5%
vs. 100%). The ineffectiveness of AVT according to the scheme
peg-IFNo-+SOF+RBYV was associated with the presence of CG/GG
genotypes and the highest concentration of IL-6 in the blood.

Keywords: chronic hepatitis C, antiviral treatment, inter-
leukin-6.

PE3IOME

KIMHUKO-TATO'EHETUYECKASI POJIb JUHA-
MUKHU COJEPKAHUS UHTEPIEVMKAHA-6 B 3ABU-
CUMOCTHU OT NNOJIUMOP®U3MA EI'O I'EHA IIPU
MPOBEJIEHUU MPOTHUBOBUPYCHOW TEPAIIUN
BOJIbHBIM XPOHUYECKUM I'EITATUTOM C

Kanamuuxk K.B., Pa6okons FO.10., Psicokons E.B.

3anopooicckuil 20¢cyoapcmeeHHblil MEOUYUHCKUL YHUBEPCUMen,
Vrpauna

Lenbto ncenenoBanus SBUIOCH ONPEEIUTE POJIb AUHAMUKH CO-
nepxanus NJI-6 B 3aBrUcHMOCTH OT HOJIMMOp(hH3Ma reHa, KOTOPBIit

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

€ro KOJIMpyeT, B JIOCTH)XEHHH CTOMKOTO BHPYCOIOTHYECKOTO OTBE-
Ta IpU MPOBEACHNUHN TEPAITUU.

B uccnenoBanue BkIOYEeHO 83 OOJBHBIX XPOHUYECKHUM TIe-
natutoM C (XI'C), xotopble moiy4yaiad NPOTHBOBHUPYCHYIO Te-
pamuto (IIBT) comacno pexomenmammii EASL 2016 no cxeme
peg-IFN+SOF+RBV, mmutensHoctsto 12 Hemens. ComacHo
pesysbraraM IIPOBEACHHOTO MCCIICAOBAHMS YCTAHOBJICHO, YTO
y 6ommpHbIX XI'C nmommopdusm rena NJI-6 (rs1800795) smusier Ha
JuHaMuKy conepxkanns MJI-6 u addexTuBHOCT MPOTHBOBHpYC-
Horo Jsiederus. Y 6oipHbIX XI'C reHotun CC nommMopgdu3ma rexa
NJI-6 accouumpoBaics ¢ KONEOAHUSIMH KOJMUYECTBEHHOIO COCTaBa
WJI-6 B kpoBH B rpaHMLax pe)epeHTHBIX 3HAYCHHH, YTO OBbLUIO HPO-
THOCTHYECKH CIIOCOOCTBOBAIO (DOPMHUPOBAHUIO CTAOMIIBHOIO BH-
pyconoruyeckoro orsera 24 npu nposenennu [IBT no cxeme peg-
IFNo+SOF+RBV. Ipu Haymurn y 60mbHbIX XI'C rerotunos CG/GG
9(pEeKTUBHOCT YKa3aHHOTO JIeYeHHsI ObLIa HIDKE, YeM Y TMAleHTOB
¢ reHoruriom CC (85,5% npotus 100%). Headpdexrisrocts [IBT 1o
cxeme peg-IFNo+SOF+RBYV accormupoBaiach ¢ HaIMuueM I'eHOTH-
noB CG/GG u cambIM BbicokuM ypoBHeMm WJI-6 B KpoBH.
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OBOCHOBAHME NMMOKA3AHWI K MPUMEHEHUIO BOC-TEPATIMM Y IATO®JIABUHA B JIEYEHUN
HEBPOJIOTMYECKNX OCJIOKHEHUI OCTEOXOH/IPO3A CPEJM IMMOKUJIBIX TAIITMEHTOB

Mapgenos F0.A., 'Bacuiesckas M.A., 2[lapdenos C.A., 'Canoxuuxos K.B., ’Koasnenko A.JL., ‘3anuyranos B.A.

'I'RY3 «lopodckas nonuxnunuxa Ne91y Canxm-Ilemepoype, *Cesepo-3anadnuiii uncmumym ynpasienus PAHX u I'C
npu Ipezudenme P®, Cankm-Ilemepoype; *OI'BYH «Hncmunym mokcurkonoeuu ®MBAy, Canxm-Ilemepbype;
*OI'BYH «Hncmumym seomoyuonnoi ¢usuonocuu u 6uoxumuu um. .M. Ceuenosa PAH», Cankm-Ilemep6ype, Poccus

CormaHo MHUPOBBIM CTaTHCTHYECKMM JAHHBIM, JIONS JIUII
CTapmiell BO3PAaCTHOM TPYINIBI HEYKIOHHO YBEIHYMBACTCS,
mo pacueram yepe3 30 JeT B MOXKWIOM U CTapdecKOM BO3pac-
Te OymyT HaXOmUThCs okono 15% wnacenenns 3emmu [5,13,16].
OCOOEHHOCTBIO MOKUIIOTO OPTaHM3Ma SIBISITCS: HHBONIOTHBHEIC
HN3MEHEHUsI, HCTOIIEHHEe (YHKIHOHATBHBIX M IUIACTHYECKHX
pe3epBOB M, KaK CIIEICTBHE, BBICOKAs JOJIs MEPEXoAa BHOBb
BO3HHKAIONIMX 3a00JIeBaHUI B XpoHHYECKyIo (Gopmy [12]. Ha-
KoruieHue >(P(PEeKTOB pa3IHYHBIX BPEIOHOCHBIX BO3ACHCTBHUM
Ha OpPraHW3M C BO3PACTOM MHPHUBOJWT K CyMMAIUH Pa3IMIHBIX
MIAaTONOTUYECKUX COCTOSIHUM. THNMYHBIME 3a00NEBaHHMAMU IS
CPEAHECTATHCTIYECKOTO YeTIOBEKa MOXKMIIOTO M CTApYECKOTO BO3-
pacra SBIISIIOTCS aTepOCKIIEPO3, IPUBOIALIMNA K XPOHUIECKON He-
JOCTATOYHOCTH KPOBOOOpAIeHHS (B TOM YHCIIC U MO3TOBOIO), TH-
TIEpPTEH3UBHBINA CHHAPOM, IUCTPO(PUUECKIE OPAKEHHS CYCTaBOB,
M30BITOYHAS Macca Tela, caxapHblil nuader tumna 2. [loaxon x gaH-
HOH Tpo0rieMe T0IKEH OBITh MYJIBTU(PAKTOPHBIM U KOMILIEKCHBIM,
BKJTIOYAIOMINM HAOMIONEHHE CO CTOPOHBI CHEIMAINCTOB Pa3HBIX
oOrnacreii 1 HempephIBHOE COBEPILICHCTBOBAHKE cXeM JiedeHus1. Vc-
XOJIS1 M3 BBIMICH3IIOKEHHOTO, BOTIPOCHI JICUEHHS TAKUX MAIlEHTOB
TIO Cel ICHb SIBIISAIOTCS aKTyaIbHBIMU.

OCTeoX0OHIPO3, KaK XPOHHYECKOEe AUCTpoduueckoe peuu-
JIUBHpYIOIIee 3a0oneBanne, Ha (OHE OCOOCHHOCTEH IMOXKHIIO-
TO OpraHM3Ma HEYKJIOHHO IIPOTPECCHUPYET, HETaTUBHO BIIHUSA
Ha Ka4eCTBO M MPOJOJDKHUTENFHOCTh KHM3HU ManueHTa [3,14].
OCHOBBIBasICh Ha OOIIEU3BECTHOM OTbITE, 10 60-70% Bcex 00-
paleHnii K HeBPOJIOTY CBSI3aHBI C XPOHUYECKOH OONBIO B CIH-
He. B maTtoreHese HEBPOIOTHUECKUX OCIOKHEHUH AUCTPOQH-
YEeCKMX MPOIECCOB MO3BOHOYHOTO CTONI0A 3HAUUTENbHAS POJb
OTBOAUTCS ATUTEIBHO MPOTEKAIOMIEMY Pa3ApaKEHNIO OOTEBBIX
PeLenTopoB, KOTOpPhIE B OONBIIOM KOIHUYECTBE MPEACTABICHBI
B cycraBHOM ammapare. [locTossHHas 0oieBas MMITYIIbCAIHS
MIPUBOJUT K PA3BUTHIO JIOKATBHOTO ACHMMETPHIHOTO MBIIIEU-
HOTO HANPSDKEHUSI M 3aTeM K (puKcaruy mo3BOHOYHOTO CTOI0a
B HE(HU3HOIOTHYHOM MoJoKeHHH. CaM 1o cebe MBIIIEYHO-TO-
HUYECKHH CHHAPOM SBISIETCS (DAaKTHUECKUM OCIOKHEHHEM,
3aMBIKAIOMUM TOpOUHBIH Kpyr. C TeueHHeM BpeMEHH HepaB-
HOMEPHO pacIpesielieHHasi 0ceBasi Harpy3ka NPUBOAUT K Ha-
PYIICHUIO MaKpoO- U MUKPOCTPYKTYpPBI XpAIIeil, OTPOCTKOB U
ME)KITO3BOHKOBBIX JHCKOB [7]. Ocoboe 3HadYeHNnEe UMEET MPOHC-
XOJIsIllee CHIDKEHHE MBIIICYHOTO TOHYCa B o0mielt (pu3naecKkoit
MOATOTOBICHHOCTH JIMIl B MOXKHJIOM BO3PAcTe, 4YTO NPHUBOAUT
K emie Oomblel Harpy3ke Ha KOCTHO-CYCTaBHBIE CTPYKTYPHI.
Hanbonee TUMMYHBIM MPOSIBICHHEM OCTEOXOHAPO3a SIBISIETCS
0O0JICBOH CHHIPOM, CYIIECTBEHHO OTPaHWYMBAIOIINI TOBCEI-
HEBHYIO AKTUBHOCTh 4EJIOBEKa, M JPYrHe TPOSIBICHHS, BBI-
3BaHHbIE, B YACTHOCTH, XPOHUUECKOW KOMIIPECCUEN KOPEILKOB
CIIMHHOMO3TOBBIX HepBOB [8,9]. Kinuuka 3a0oneBaHust MHOTO-
oOpa3Ha u 00yCIIOBJICHA YPOBHEM TOpPAXKEHH, CTaxuei 3a00-
JIEBAHUSI U PACIPOCTPAHEHHOCTHIO Ipolecca. TpaaulnOHHbIE
TIOAXOABI K JICYCHUIO TAKUX MAIEHTOB BKIIIOYAIOT JICUEOHYIO
(GU3KYIBTYpY, IPUMEHEHNE KOPCETOB, (PU3HOTEpANeBTUUECKHE
METOZBI JICUSHHS, MEUKAMEHTO3HbIE CPE/ICTBA U3 TPYIIIT HECTe-
POUIHBIX TMPOTHBOBOCTIATUTENBHBIX IPENapaToB, MUOpPETAK-
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CaHTOB, BATAMUHOB, BEHOTOHNKOB. OIHaKO 4acTo HabmogaeTcs
JHIIb 9acTHUHBIA 3 dexT oT Bcex 3Tux Mep. besycnemHocTs
JIeYeHHs] OTMEJaeTcs y MAleHTOB MOXKIIOTO M CTapyecKoro
BO3pacTa, 4YT0 OOYCIOBIEHO KOMOPOWIHOCTBIO, aCTCHU3AINCH
XPOHHYECKUMH 3a00I€BaHUSIMU M BO3PACTHBIMU JINYHOCTHBI-
MH m3MeHeHnsMH. [louck myTelt ymydmenus 3¢GQeKTHBHOCTH
CTaHJAPTHON TEpamnuy, Ha3HAYaeMOH IOXWIBIM MAaI[HEeHTaM,
CTPAJAIONIAM  OCTEOXOHAPO30M, OOyCIaBIMBAEeT HEOOXOAU-
MOCTh HACTOSIIETO HcciaeqoBaHus. K BO3MOXKHBIM BapHaHTaM
paCIIUpPEHNUs CYIIECTBYIONIEH CXEMBI JICUECHUs] OTHOCHUTCS HC-
MOJIB30BaHUE TIperapara, oONIaJaromiero aHTHUTMHOKCHYECKHM
U aHTHOKCHAAHTHBIM 3()(HEKTOM U HEHPOIPOTEKTOPHBIM Aeii-
CTBHEM Ha IIOJBEPraloIInecss XPOHUYECKOH OOJIeBOW CTUMY-
JSIIUY U HEPEIKO KOMIIPECCHH CTPYKTYPHI HEPBHOW CHCTEMBI.
YduThIBasi TEPOHTOIOTUYECKYIO HAIPaBICHHOCTh, TAaKOH IIpe-
mapar AODKEH MMETh XOPOIIYI0 MEPEeHOCHMOCTh U MHHHUMYM
mo6ouHbIX 3(dekToB. Beemu >THMHU cBoWCTBaMH 00namaeT
HelipomeTabonnueckuii npenapar uurodaasud (OO0 «HTDD
«ITOJIMUCAH», 1. Cankt-IletepOypr, Poccus) [1,2,4,15]. Umes
BBICOKYIO THCTO-TEMaTHUECKYIO NMPOHMIAEMOCTh, IUTO(IABIH
TaKkXKe CII0COOCH OKa3bIBaTh ONaroTBOpHBIN ekt Ha IeH-
TPaNbHYIO HEPBHYIO CHCTEMY B YCIOBHSX XPOHHUYECKOH HEI0-
CTaTOYHOCTH MO3TOBOTO KPOBOOOPAIIECHHSI.

[NcuxosMoOnMOHATBHBIE ACTIEKTHI UINTENFHO MPOTEKAIOIEro
0oseBoro CHHApPOMa TPEOYIOT CaMOCTOSATENFHOTO COIYTCTBY-
IOIIETO JICYESHUs], TIO3BOJISISI MCTIONB30BAHIE TEPAMU ¢ OHOIIO0-
rudeckoil ooparnoit cBsazbto (BOC-tepamust) [10]. TperupoBka
C IPUMCHEHHEM OOpATHOW CBSI3M MMECT 00IIeaTanTHPYIOMU
93¢ ¢eKT Ha OpraHu3M, YBEIWYHBAS O0BEM (PH3HOIOTHYECCKHX
pe3epBoB. C nmomonrpto BOC-Tepanun MOKHO HayYHTh MALlUCH-
Ta KOHTPOJIMPOBATH TOHYC MBIIII] OPTaHU3Ma, CHIDKASI TIPH 3TOM
BBIPQ)KEHHOCTH MBIIIEYHOTO Ae(aHca, KaK OAHOTO U3 MPOsBIIE-
HUHN 0CTEOXOHIPO3a.

OmnucaHHble BapHaHTHl PEIICHUH MPEICTaBISIIOTCS BEChbMa
MEPCIICKTUBHBIMH, OTHAKO, MEPed pa3padOTKON MpeToKeHUIH
M0 MX BHEAPEHMIO B NPOTOKONBI OKAa3aHHS MEIUIUHCKOH II0-
MOIIM TPH HEBPOIOTHYECKUX OCIOKHEHHAX OCTEOXOHIPO3a
MO3BOHOYHHKA B TPYIIIE MOXKUIBIX MAI[HEHTOB, TOMUMO HETIO-
CPEACTBEHHOW OLeHKH BiusHUA uTodaaBuHa u bOC-Tepanuu
Ha JUHAMUKY KIMHHKO-TICHXO()HM3MOIOrNYECcKOro craryca, He-
00X0AMMO 00OCHOBATh MOKA3aHUS Ul UX Ha3HAYCHUS Pa3iIHd-
HBIM TpyTIaM OONBHBIX, YTO U SIBUIOCH IETbI0 HACTOSIIETO HC-
CJICIOBAHUSL.

Marepuaa u Mmeroabl. VcciiegoBanue mpoBoJWIOCh Ha BbI-
oopke manuentoB CII6 I'BY3 T'oponckas monmkmuaurka Ne9l
(otnenenus Nel05 u 50). Kputepuem BKIIIOUEHUS SBISAICS JHa-
THO3 «OCTEOXOHIPO3 MTO3BOHOYHHKAY, yTOUHEHHBIH C MOMOIIBIO
HEHpOoBU3yann3aloHHbIX MeTooB uccienosanus (MPT, KT).
Kpurepusmu nckitodeHus SBISUINCE: OHKOJIOTHUECKHe 3abore-
BaHUS, TSDKETbIe HEBPOJIOTHUECKHUE M MCUXHUUECKHE PacCTPOii-
CTBa, OCTEOMOPO3, TPAaBMBI ITO3BOHOYHHIKA B aHAMHE3€, MOJIO-
ol u cpenHuit Bo3pact (mo 60 met), crapyeckuid Bozpact (75
JIeT W CTaplie), BRIPAKCHHBIC aKICHTYallud JTHYHOCTH (Oonee
80 T OamnoB mo mkamam onpocHuka CTaHAapTU3UPOBAHHOTO
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MHOTO(AKTOPHOT0 HCClieoBaHus TUIHOCTH). [Tony4yeHnHas BbI-
6opka n3 150 pecroHJeHTOB METOIOM PaHIOMHU3ALUH Pa3ielie-
Ha Ha JIBE ITPYHIIbI IO 75 OONBHBIX — OCHOBHYIO U KOHTPOJIBHYIO.

Jlanee mpoBeneHO PETPOCIEKTUBHOE HCCIECIOBAHUE MMEIO-
IIeHCsl MEAUIMHCKON TOKYMEHTALUU U PE3YJIbTaTOB IPOBEAEH-
HOTo 00cCIie[oBaHus. AHAIM3UPOBAINCH JAHHBIE MOJIOBO3PACT-
HOT'O COCTaBa, NMPOSBICHUN OCTEOXOHIPO3a, 00beMa U COCTaBa
KOMOp6I/I):[H0ﬁ IMaToJIOruv, KIMHUKO-MHCTPYMEHTAJIBHBIX MC-
caenoBanui. Ctaust 0CTEOXOHIPO3a ONPENEsIach M0 KJIACCH-
¢uxaruu 3exepa.[6]. [TareHTamMm MPOBOANIOCH JOTIONTHUTEIb-
Hoe 00ciIe10BaHKe C MCIIOIb30BAHNEM BU3YallbHOW aHAIOrOBOM
mkanel 6onu (BAILL), onpocuuka «OUEHKH KauecTBa MKU3HM»
(SF-36), onpocHuka otHoweHus k 6onesznu (TOBOJI), onpoc-
Hrka CTaHIapTU3MPOBAHHOTO MHOTO(AKTOPHOTO HCCIIE0Ba-
Hust mnaHoctd (CMUJT) u kapruonnTepBanorpadu.

Bce manumeHThl TONMyYalu CTaHJAPTHBIA OObEM JICUCHMS,
BKJ'[}O'-la}OI_LlI/Iﬁ HasHAQYCHUE HECTCPOUIHBIX ITPOTHBOBOCIIAIN-
TEJBHBIX IIPENapaToB, MUOPEJIAKCAHTOB, XOHIPOIPOTEKTOPOB,
a TaKKe CPEACTB, YIy4IIAOMUX MUKporupkyssiuo. K ¢du-
3MOTEPANIeBTUUECKUM METOIMKAM OTHOCUIIUCH 3JIEKTPOTEpa-
nMsl, MarHuToTepanust u OanbHeoTepanus. OCHOBHas rpyrmma
B JIONIOJIHEHUE K OCHOBHOM Tepamnuu rnojydaja HUTO(IIaBUH U
npoxoausia ayTOTrCHHBIC TPECHUPOBKU C NPUMEHEHUEM METOAA
Ouosoruueckoil 00patHoit cBsi3u. Cxema JiedeH s TpernapaTom
nuTo(IaBUH BKITIOUAa J1Ba Kypca mo 25 mHel ¢ eKeIHCBHBIM
JIBYKPaTHBIM IIPHEMOM per 0s 2 TabieTok. [TepepsiB Mex Iy Kyp-
camu — | mecsan. BOC-tepanus npoBoaniIachk ¢ UCIOIb30BaHU-
eM crnenuanbHoil annaparypsl «I[IBC BOC» (3AO «buocssisby,
Poccus), Ha 6aze KOTOPOH peaqn30BaHbI ABa PEKUMa Teparuu:
TPEHUPOBKA ¢ KOHTPOJIEM 3JIEKTPOMHUOIPAMMBI, HAlpaBlICHHAS
Ha yMCHBIICHNE MBIIICYHOTO HANpsDKeHUsl B obiactu 6oy, a
TaK)Ke KOHTPOJIb YaCTOThI CEPACUHBIX COKPALCHUH ¢ 3alUChI0
OKI" u npIxarenbHbIX BOSH. TPEeHUPOBKH NMPOBOAMINUCH JBYMS
Kypcamu 1o 3-5 pa3 B HeJleJlto, AJUTEIbHOCThIO 4 HellelH, repe-
PBIB MEXy KypcaMu - 4 HeJlenu.

O0cnenoBanust TPOBOAMINCH aHAJOTUYHBIM 00Pa30M U C yua-
CTHUEM OAHHUX U TECX K€ CIICHHUAIMCTOB ABAXKAbI: IIEPE]] HAYAJIOM
nedeHust ¥ nocie okoHyanus. [locne oueHkn 3¢(heKTUBHOCTH
HazHaueHus bOC-Tepanuu U 1uTo(IaBUHA MPOBEICHO HCCIIC-
JIOBaHUE TPEIUKTOPOB 3()(PEKTHBHOCTH JOMOIHUTEIIBHBIX JIe-
4yeOHbIX MeponpusATUil. [l 3TOro OCHOBHAsI IpyIia pa3jaeieHa
Ha Tpu noarpynmsl. Knaccupuuupyronmm npru3HakoM BeIOpaH
OCHOBHOIl KOMITOHEHT HPOSBJICHUI 0cTeoXoHApo3a — 6onb. Bo
2a noarpymnity (n=41) oTHeCeHbI IALUEHTHI C IBHBIM CHI)KCHU-
eM BeIpakeHHOCTH Gonu o BAIII Gosee, yem Ha 30%; B moa-
rpymniy 26 (n=17) nonanu pecroHAeHThI C MEHEe BBIPaXKCHHOM
IUHAMHKOH, 0T 5 10 30% CHIDKEHHMS; JINIA C HE3HAYMTEIbHBIM
CHIDKeHHEM (MeHee 5%) WIN OTCYTCTBUEM I0OJI0KUTEIbHBIX U3-
MEHEHHH OIpeesICHbl B TPEThIO NOArpyHiy 2B (n=17).

Jns ynoOCTBa MOCIEAYIONIEro aHajik3a JIaHHBIX, HPOSIBICHUS
OCTEOXOH/IPO3a, MOocie HeoOXomuMoil muddepeHmambHON THra-
THOCTHKH, 0000IIAJINCh U KOJMPOBAIUCH B AUXOTOMUYECKHUE (E€CTh
HPU3HAK/HET PU3HAKA) EPEMEHHBIE CIISYIOIIUM 00pa3oM:

1. Ilepemennas «OrpaHudeHus ABHKEHUS» NPUHUMAJA T10-
JIO)KUTENIbHbIE 3HAYEHUs, €CIM Yy MalHeHTa MMEIUCh JI00bIe
OTpaHUUYCHUS 110 IPUUMHE IPOrPECCUPOBAHUSA OCTEOXOHIPO3a B
JIBIDKEHHUH XOTsI OBl OTHOTO OT/E/a IT03BOHOYHHUKA.

2. Ilepemennas « CUMITOMBI HaTSKEHUS» [IPUHUMAJA 110JI0-
JKUTEJIBHOE 3HAYCHUE, €CIIU IIPU OCMOTPE HEBPOJIOIOM BBISIBIIC-
HbI MOJIOKHUTCIIBHBIC CUMIITOMBI HATSAXKCHHUS.

3. Ilepemennas «Kommpeccus» npuHUMaa MOJI0KUTEIbHOE
3HAQUYCHUE B CJIy4yac BbBISABJICHUS IMPU3HAKOB KOPCIIKOBOI'O CHUH-
JIpOMa, BHI3BAHHOTO KOMIIPECCHEH.
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4. Ilepemennas «HapyiieHus MHHepBaLMK» IMPHU3HABAIACh
TIOJIO’KUTEIBHON, €CIIM y OOJIBHOTO BBISBIISUICSA CUHAPOM I103BO-
HOYHO# apTepuH, JIM00 nape3sbl UM TUIOTPO(UH MBILILI.

Craructrdeckas 00paboTKa IMOJyUYeHHBIX JAHHBIX MPOU3BO-
JiIach Ha 6as3e MepcoHaIbHOIO KOMITBIOTEPA B ONEPAllMOHHOM
cpene Windows 8 ¢ moMompi0 MpOrpaMMHOTO 00CCIICUCHUSI
Microsoft Office 2013 u nakera npuxiagHeix nporpamMm IBM
SPSS Statistics 22,0.

[Ipu ananu3e KOIMYECTBEHHBIX JAHHBIX CHa4aja BBIIOJIHSA-
Jlach OLIGHKA HOPMAJbHOCTU PACHpPEAEICHUsI U3ydaeMbIX Ia-
pameTpoB ¢ nomolusto kputepust Lllanupo-Yuika, paBeHCTBO
Jcrepcuil nposepsnoch kputepueM Jlusuns. Ilo pesynsraram
IIPOBEPKHU B MOAABIIAIOLIEM OOJBIIMHCTBE CIIy4aeB BbISBICHO
pacipeseneHie, OTINYAIOIIeecss OT HOPMaJbHOIO, IHMOITOMY
CpaBHEHME JaHHBIX MEXKIY IBYMs HE3aBUCHMBIMHU TPYIIIaMH
IIPOBOAMWIIOCH € MOMOMUIBIO HemapaMeTpuueckoro U-kpurtepus
Manna-YutHu. CpaBHEHHE JTaIroB IMPOBOJWIOCH MPHU [OMO-
my Henapamerpudeckoro T-kputepus Buikokcona. Ilpu MHO-
JKECTBEHHOM CPaBHEHUM HE3aBHCHUMBIX T'PYII HCIIOIb30BAJICSA
HeMapaMeTPUUCCKUIl IUCIEPCUOHHBIN aHAIU3 10 KPUTEPHUIO
Kpackena-Yonnuca. AnocTepuopHOe CpaBHEHHE TPOBOAMIOCH
B Cllyyae paBeHCTBa aucnepcuii ¢ npumenenuem GT-2 kpure-
pust ToxOepra. B ciydae, eciu ucnepcuy CpaBHUBAEMBIX IIPH-
3HAKOB OTJIMYAJIUCh, UCHONb30BaJICs Kputepuil ['elimca-Xoyan-
na. Onucanue AaHHBIX U UX aucnepcuu umeno Bux: Me (Q25;
Q75), rne Me — menuana, Q25 u Q75 — 25% u 75% xBaptuiu,
COOTBETCTBEHHO.

AHanu3 KayeCTBEHHBIX MAHHBIX HE3aBUCHMBIX BBIOOPOK
MPOU3BOAMICS B PEKHME MHOTOIOJBHBIX TaOIHIl COIpS-
JKEHHOCTH C TIOMOIIbI0 KpuTepust x* [lupcona, npu HeoOXo-
JMMOCTH K HEMy NIPHUMEHAIACH NONpaBKa Merca Ha Hempe-
peIBHOCTh. CpaBHEHHE 3TaloOB IPOBOJUIOCH C IOMOIIBIO
kputepuss Mak-Humapa. JloBepuTelbHblE HHTEPBAJIbI IS
4acTOT PaCCUMTHIBAIUCH C IPUMEHEHHEM MeTona Baibaa c
xoppekuueil no Arpectu-Koyny. Onucanue JaHHBIX MMENIO
BUI: p (HWxHAA rpanuna 95% JIW; BepxHas rpanuna 95%
JI1), roe p — yacToTa BCTpE4aeMOCTU IIpU3HAKa B BBIOOpKE,
%; 11 — noBepuTeNbHBINA HHTEPBAIL.

Kputnueckum ypoBHEM 3HAUMMOCTH, IPU KOTOPOM OTBEp-
rajgach HyleBasi TUIOTe3a 00 OTCYTCTBUM Pa3IMuuil MEXIy H3-
ydaeMbIMHU TPYIIIaMH, JUIs TapHBIX cpaBHEHUH BeIOpaH p<0,05.
Jis cpaBHenus mkan CMUWJI 3Hauenus p<0,05 He paccmarpu-
BAJINCh KaK pelLIaolIye, T.K. B HEKOTOPBIX CIIy4asix IPU pa3HULEe
B 4-5 06aJIJIOB BBISIBISUIMCH CTATUCTHYESCKU 3HAYMMBIE PA3JINYus,
IIpU KOTOPBIX 3HaueHue p Momnio ObITh MeHblue 0,001, ogHako,
MHTEpIpeTanys JaHHOTO METO/Ia pacCMaTpHUBaeT Takoe Koieba-
HHE KaK He3HauuMoe.

Pe3yabTarsl 1 ux o6cysxnenne. [lepen ananu3oM TMHaAMUKH
KIIMHUKO-TICUXO0()M3HOJIOrHYECKOT0 CTaTyca MPOBE/ICHO CPaBHE-
HHUE OCHOBHBIX MCXOIHBIX MOKa3areneil rpymi. ITo pesynsraram
3TOr0 CPaBHEHUS I'PYMIIbI IPU3HAHBI CONOCTABUMBIMU I10 I'€H-
JIEPHOMY COCTaBY M HMCXOAHOMY COCTOSIHHIO, BKIIFOYAIOLIEMY
CTaJUI0 U OCHOBHBIC IIPOSIBJICHUS OCTEOXOHIPO3a, 38 UCKIII0Ue-
HUEM TCHJCHLUHU K CHWKCHHUIO YaCTOThl BCTPEYAEMOCTH CHM-
IITOMOB HATSDKEHUSI B OCHOBHOM IpyIIie, YTO, OJHAKO, HE SBJIS-
eTcs 3HaYMMbIM pasnuuneM (p=0,07).

Mo nporrecTBuu neproa HaOIIOACHHSI B 00EHX IPyIIax OT-
Meyaslach IMOJIOKUTENIbHAS JUHAMUKA PAAA KIMHUYECKUX U TICU-
XO(U3UOIOTHYECKHX MoKa3areneil. Tak, 3HAYMMO yMEHbIIH-
JIaCh BBIpKEHHOCTH Oosin y manuenToB o BAILL: ¢ 5,80 (4,90;
6,80) o 4,90 (3,60; 6,20) (Z = -3,88; p<0,001) B KOHTPOJILHOI
rpymne, u ¢ 6,30 (4,70; 7,00) no 3,90 (1,90; 5,70) (Z=-6,51;
p<0,001) B ocHOBHOI1. CpaBHEHHE PE3yIIBTaTOB BTOPOro obcie-
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Tabnuya 1. JJunamuka yacmomsl 6cmpeuaemMocmu 0CHOGHbIX NPOSGIeHUL 0cmeoxonoposa, wacmoma (-95% JU; +95% J[H)

Mokaszarenn Konrposbnasi rpynna (n=75) | 3paunmoctn OcHogRast rpynma (n=75) 3HAYHMOCTS
no noc.Jie MEKAY dTaaMH o nocJie MeEXKAY dTanamu
OrpanmdeHne 69,33% 58,67% 70,67% 61,33%
e (57.83%; (47,07%; (5921%; | (49,71%;
A 78,88%) 69,39%) 80,03%) 71,81%)
CHMITTOMBI 56,00% 44,00% 41,33% 25,33%
HATSOKEHUS (44,45%; (33,06%; p<0,01 (30,61%; (16,58 %; p<0,001
66,94%) 55,55%) 52,93%) 36,58%)
0, 0, 0, 0,
KoMnpeccuoHHble 64,00% 37,33% 62,67% 40,00%
CHHJIPOMBI (52.38%; (43,76%; (51,04%; (29,4%; p<0,001
AP 74.2%) 68,17%) 73,01%) 51,62%)
Hapyurenus 84,00% 77,33% 82,67% 49,33%
Py (73,64%; (66,28%; (12,14%; | (38,05%; p<0,001
HHHEPBAIII
90,92%) 85,62%) 89,89%) 60,68%)

npumedanue: HCUPHuIM WPUPMOM GblOeneHbl PaA3TUUL MeHCOY IMANAMU, KYPCUBOM - PA3TUYUS MedHCOY 2PYRNAMU

Tabnuya 2. Juuamuxa noxazamerneti kawvecmea xcusuu, Me (Q25; Q75)

KonTpoasnas rpynna (n=75) 3HAYUMOCTD OcHoBHas rpynna (n=75) 3HAYUMOCTD
Iloka3arean
o nmocJie MEXKAY dTallaMu i (1) mocJie MEXKAY dTalnaMu

DK IOK 42,00 (37,005 | 49,00 (43,00; Z =-7,530; 42,00 (38,005 | 59,00 (52,00, Z=-17,527,
46,00) 55,00) p <0,001 46,00) 65,00) p <0,001

K KK 41,00 (39,005 | 55,00 (49,00; Z=-7,529, 41,00 (37,005 | 61,00 (53,00, Z =-17,526;
44,00) 60,00) p <0,001 44,00) 69,00) p <0,001

m 34,00 (28,005 | 43,00 (38,00; 7 =-1,529; 36,00 (27,005 | 51,00 (41,00 Z=-7,526;
39,00) 51,00) p <0,001 41,00) 63,00) p <0,001

npumeuanue: PK — ¢uzuueckuii komnonenm, [IK — ncuxuueckuti komnonenm, 113 — ncuxuueckoe 300posve,
KOK — kauecmeo srcusnu, dcupnvim wpugmom evloeneHsvl pasnuius Mexicoy dSmanamu, Kypcusom - pasnudis Mexucoy spynnami

JIOBAaHUS [TOKA3aJI0, YTO B OCHOBHOM BBIOOpKE JMHAMHUKa Ooliee
Beipakena (U=1984,00; Z=-3,11; p<0,01).

B obenx rpynmax cHH3MIach 4acToTa kanod Ha OCHOBHBIC
MIPOSIBIICHUS] OCTEOXOHIpo3a (Tabiuua 1). BerpeuaemMocTs cim-
NITOMOB HATSDKEHHS B 00CUX TPYyINIax 3HAYNMO CHH3MIACH, TIPH
9TOM, JMHAMHUKa OKa3anach Ooyiee BEIPAKEHHOW B OCHOBHOM
rpynre (x>=5,77, p=0,016). 3HaunMoil AMHAMHUKH 1O BCTpE-
4aeMOCTH KoMHpeccHoHHBIX cuHApoMoB (KC) u Hapymenuii
nuaepBanun (HW) B KoHTpONBHOH Trpymiie He 3aHKCHPOBAHO
B OTJIMYHME OT OCHOBHOW IPYMITb. AHAIIN3 JaHHBIX BTOPOTO 00-
cieoBaHus BBIABIIL, uTO BeTpedaemocth HU n KC 3Haummo
HIDKE B OCHOBHOM IpyIilie B CpaBHEHUH ¢ KOHTposbHOH (HU:
1*=12,66, p<0,001; KC: y=4,51, p=0,034).

CHIDKEHHE BBIPAXCHHOCTH OCHOBHBIX IIPOSIBICHHI OCTEo-
XOH/IPO3a TOJOXKHUTEIBHO CKa3aJ0Ch HA Ka9eCTBE )KU3HU IMallH-
eHTOoB (Tabmuua 2).

Kak cnenyer u3 Tabmuis! 2, B 00eUX TpyIIax KOMIOHEHTHI
KauecTBa JKU3HM ITAI[HEHTOB INPETEPIICNIN 3HAYUMBIC MOJIOKH-
TeIbHBIC W3MEHEHHs, OIHAKO, PECHOHJCHTHI OCHOBHOH BBI-
Oopku Ooiee BBICOKO OIEHHMBAJIM CBOE KadecTBO ku3HH (DK:
U=1272,50; Z=-5,79; p<0,001; IIK: U=1787,00; Z=-3.88;
p<0,001; I13: U=1946,00; Z=-3,26; p<0,01).

JIns yTOUHEHWs TPYNI MOKa3aHW HEOOXOIMMO PacCMOTPETh
BHYTPHUTPYIITIOBBIE OCOOCHHOCTH JHHAMUKH KIMHHKO-TICHXO(H-
3MOJIOTHYECKOTO CTaTyca, MHBIMH CJIOBaMH, HAHTH HPEIUKTOPEI
3 heKkTUBHOCTH pacMpeHHoro jedenus. JUis peleHus 3ToH
3a/1a9l OCHOBHAs IPYIINIA pa3fieJleHa Ha TPH HOATPYIIIBI 110 BBI-
PaXCHHOCTU AMHAMHKH OCHOBHOTO KOMITOHEHTA KIIMHHUKH OCTEO-
xOH/Ipo3a — Oomu. Bo 2a moarpymity (n=41) oTHeCEHBI aIlMeHTHI
C OTYETIMBBIM CHIDKEHHEM BhIpaskeHHOCTH Oomu 1o BAIII Gomee
4yeM Ha 30%, B moarpymty 26 (n=17) nomnany pecoHACHTHI C Me-
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Hee BBIPKCHHOH TMHAMUKOH, oT 5 10 30% CHWKeHWs, a Jina ¢
HE3HAYUTEIFHBIM CHIKCHHEM (MeHee 5%) Wil ¢ OTCYTCTBHEM I10-
JIOKUTEIGHBIX N3MEHEHHH OIpeeIeHbI B TPETHIO TOATPYIITY 2B
(n=17). AHaMM3UPOBAJICS UCXOJHBII CTATyC MAUEHTOB IS TOUC-
Ka 0COOCHHOCTEH, IMPEIUKTOPOB, KOTOPHIC MOT'YT ITOBIIUSTH Ha BbI-
PaKEHHOCTH CHIDKEHHS OOJIEBBIX OLYILCHHH.

B nepByro ouepenb cpaBHUBAJICS MMOJIOBO3PACTHON COCTaB
noarpynn. BeIOOpKu pa3nuyanuch MO BO3PACTY, B CIyYasiX,
KOT/Ia TeH/IEPHBIX pa3nuunii He BeisiBieHO (x*=22,81, p<0,01,
Puc. 1). AnmocrepuopHoe cCpaBHEHHE IOKA3allo, YTO MEIHU-
aHa BO3pacTa B MOATPYIIE 2B 3HAYUMO OTJIMYAEeTCS OT 2a
(I-J=6,06; p<0,001) u 26 (I-J=5,82; p<0,01) moarpymm, 4to
MOJKET CBHICTEIBCTBOBATD O CHUIKCHHUHU BIIHMSIHHS TEPAIHH Ha
00JIeBOI CHHAPOM NPHU MPUOIHIKCHHH BO3pacTa IMalHeHTa K
MOPOTY CTApPYECKOTO.

Puc. 1. Bospacm 6 nooepynnax, nem

Pacripenienienne y4acTHHKOB TPEX IMOATPYIII 1O CTaAUsIM
OCTEOXOHPO3a MPEJICTABICHO Ha PUC. 2.
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AHau3 1oKa3aJl 3Ha4MMbIe PA3JIMUKS 110 BCTPEYaEMOCTH B MOJI-
rpyrnmnax Bropoii (y>=7,43, p=0,024), tperseii (*=15,57, p<0,001) u
yerBEproii (x*=30,20, p<0,001) craauii octeoxonaposa. [Tpu sToM
«pa3HOOOpa3ue» CTa[Mii, T.. HAIMYNE BCEX TPEX, NPEACTABICHO
b Bo 2a noxrpymne: 19,51% (9,5%; 34,95%) mun co Bropoit
cragueid, 51,22% (35,81%; 66,41%) naumeHToB ¢ TpeTbel cTaau-
eit u 29,27% (16,94%; 45,28%) c uerséproii. [loarpymnma 26 ne-
JIMKOM COCTOMT W3 JIULL C 4eTBEPTOH CTa/Mel OCTEOXOHAPO3a, ITa
e CTaJMs SIBISICTCS NPEBAMPYIOLIEH Hajl TpeTbeil B Moarpymie
2B (82,35% (55,94%; 96,44%) u 17,65% (3,56%; 44,06%) coot-
BETCTBEHHO, a MPEJICTABUTEIIN CO BTOPOI CTaflel OCTEOXOHAPO3a
HPUCYTCTBYIOT TOJIBKO B IOJTPYIIIE 2a.
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Moarpynna 2a Mogrpynna 26 Mogrpyana 28

mirages? mCragend mCTagmad

Puc. 2. Pacnpedenenue nayuenmog no cmaousm 3a601e8anus

3HAYUMOCTh PA3JIMYMil MO PACIpPENCICHUIO CTaAUi B IOA-
rpyImax npejcrasieHa B Tadnuue 3.

Paznuumnst Mexay 2a moarpymnmod u 26, 2B HOATpYNIaMH
CTaTUCTHYECKU 3HAYMMBI, a Mex1y 20 1 2B MOArpyNIaMH He-
3HAYMMBI, YTO, 110 BCEH BEPOSTHOCTH, NO3BOJISET CYAUTH O 3a-
BUCHUMOCTH MEXIY CTaJUei U CTENCHbIO CHIKEHHUs OOJICBBIX
HPOSIBIICHUH OCTEOXOHIpo3a. Ha 3To Tarke ykas3blBaeT Ha-
JIMYUE JIMHEHHBIX TPEHIOB, BBIABICHHBIX NPH CPAaBHCHUM 4Ya-
CTOT BCTPEYAEMOCTH CTajuii B moarpymmax: x>=6,09, p=0,014
JUIst BTOpo#l ctaau, x*=9,58, p<0,01 mis tperbeii u x>=19,09,
p<0,001 nmst yeTBEpPTOIL.

Omnpocuuk TOBOJI mpeaHazHadeH A NICHXOJIOTHMYECKOH
JIMarHOCTHKYU TUIIOB OTHOLIeHuH K Oose3nu [11]. B ero cocra-
Be 12 mIKas, ONUCHIBAIOIIMX PA3IMYHbIC THIbI, 00bEANHEHHbBIC
B 3 0/I0Ka 110 NPUHLMUIAM «aIalTUBHOCTD — J€3a/IaITHBHOCTH
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U «HTEPICHXHYECKAs — MHTPAIICUXMYECKAs! HAIIPABICHHOCTD JIe-
3aJIaNTaliN», COOTBETCTBEHHO, IALMEHTHI, y KOTOPBIX aJIallTHB-
HOCTb HE HapyllleHa, MOMa/aloT B MEPBbIA OJIOK, a MALUEHTHI CO
CHIDKEHHOW aJIalTHBHOCTBIO — BO BTOPOIl M TpeTHii OJIOKH B 3a-
BHCHUMOCTH OT HaIPaBJICHHOCTH HAPYIICHHH.

Jlnst GOJIBbHBIX 1EPBOro OJIOKA, C TOUKH 3PEHMS] OTHOLIECHUS K
00J1e3HH, XapaKTEPHO CHIKEHUE KPUTUYHOCTH K CBOEMY COCTO-
SHUIO, TIPEYMEHBILICHHE «3HA4YCHUS» 3a00JI€BaHUS 10 MOIHOTO
€ro OTpULAHUs, «yXon» B padoTy. [TanueHTaMm, OTHECEHHBIM KO
BTOpOMY OJIOKY, HA00OPOT, XapaKTepeH aKLEeHT Ha 00JIe3HH, OT-
ka3 oT 00pbOBI ¢ Heto. [Icuxuueckoe coCTosTHUE ITUX OOJIBHBIX
MOXKHO OIIMCATh KaK IIOAABICHHOE, TPEBOXKHOE, yIHETCHHOE.
IMamuenTs! TpeTbero 010Ka IEMOHCTPUPYIOT CEHCHOWIM3UPO-
BAHHOE OTHOIICHHE K OOJIC3HU: CTECHSIOTCA WIM HCIOIb3YIOT
ee JUIst JOCTHIKEHUS CBOUX 11eJIel, MHOT/IA UIIYT B OKPYXKAIOLINX
HPUYUHY CBOETO COCTOSHHS. Y TAKUX IAILIUCHTOB BO3MOXHBI I'e-
TEPOreHHBIC arpeCCHBHbIC TCHICHIHH.

Hcxonuslid craTyc OTHOLIGHUS K OOJE3HM y MAllMEHTOB
npexctasieH Ha Puc. 3. CpaBHeHHe TPEX MOArPYII BBIABH-
JI0 3HAYMMBIE PA3JIMYH 110 YACTOTE BCTPEYAEMOCTH BTOPOIO
(*=12,67, p<0,01) u tperbero (y>=24,44, p<0,001) GrokoB
OTHOILECHUS K 3a00JICBAHUIO U JIMHEIHBIC TPEHJBI M0 HUM:
¥*=10,98, p<0,01 must G10Ka HHTPAIICHXMYCCKON HANpPABICH-
HoctH U ¥*=21,11, p<0,001 mis GioKa MHTEPIICHXHUYCCKOU
HAaIPaBJICHHOCTH.
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Puc. 3. Pacnpedenenue pecnonoenmos no ommoueHuio Kk 6onesnu.
npumeuanue: T1 — nepeviii o110k omnoulenust K 60ne3Hu,
12 — emopoui, T3 — mpemuii

Tabnuya 3. Pacnpedenenue cmaouii 0cmeoxoHopo3a u 610K08 OMHOWEHUs K O0Ne3HU 8 NOOSPYNNax

Cpasnusacurre Cranus YpoBeHb 3HAYUMOCTH Baox YpoBeHb 3HAYMMOCTH
MOArPYIIbI

2 *=3,85, p=0,049 1 -

2a-26 3 1*=13,65, p<0,001 2 -
4 1=24,05, p<0,001 3 1*=6,90, p<0,01
2 »*=3,85, p=0,049 1 -

2a-2B 3 $*=5,58, p=0,018 2 1*=12,66, p<0,001
4 1=13,69, p<0,001 3 1=24.,93, p<0,001
2 He npencrasnena B noarpymnmnax 1 -

26-2B 3 - 2 r=8.,81, p<0,01
4 - 3 1*=4,63, p=0,031
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3HAYMMOCTh Pa3IMUMi [0 PaCHpPEACICHHUIO MAIUEHTOB I10
0JI0KaM OTHOLICHHS K 3a00JICBaHUIO COINIACHO PE3yJibTaTaM Te-
cra TOBOJI npexcrasnena B tabmune 3.

CpaBHUTEIbHBIN aHAIN3 BBIABWII, YTO BO 2B MOATPYIIIC UMe-
€TCA HaHGOHbLUaﬂ J0JIs1 MMAalMEeHTOB C I/IHTepl'lCPlXI/I‘[eCKl/IM Ha-
HpaBJIeHHEM CHIKCHUs aJIalTalluy K CBOeMY 3a00JIeBaHHIO, YTO
yKa3blBaeT Ha BO3MOXXHOC BJIMSIHUEC THUIIAa OTHOLICHUS K 60J'le3HH
Ha l'lpOFHO3 CHMKXCHUA GOHCB])IX OHlyU.leHHﬁ.

OTJ'[PI'-[I/lﬂ Memay l'lO}ll"pyl'[l'[aMl/I BBISIBJICHBI U B l'lpO(bl/IJ'lﬂX
nuuHocTd 1o tecty (Puc. 4). IlanueHTs! Bcex Tpex BBIOOPOK
paszimuaroress mo 1-i (>=32,05, p<0,001; nuHeiHbIA TpeH]
F=22,26, p<0,001), 3-ii (¥>=26,66, p<0,001; nHHCHHBIA TPCH
F=16,04, p<0,001) u 4-ii wkanam (x*=17,69, p<0,001; nuneii-
Hbll Tpena F=11,09, p<0,001) CMIJIL.
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Puc. 4. 3nauenus nexomopuix wxar CMHUJI (bannwt)
npumeuanue: 1-s wKana — HeBPOMUYECKULl C8ePXKOHMPOIb, 3-5
WKana — SMOYUOHANbHASL AAOUTLHOCMb, 4-5 WKaANa — UMNYITb-
cusHocmb

Jnst nepBoii wmkansr npodmist CMUJL - HeBporHueckuit
CBEPXKOHTPOJIb, XapaKTepHa TI'MIIEPCOLMAIBHOCTh YCTaHO-
BOK, BO3MOXXHOCTB [ICHXOCOMAaTHYECKOI0 BapuaHTa Je3alal-
Talu¥, NOBBIIICHHOE BHUMAaHUE K COOCTBEHHOMY 3/10pOBBIO.
WuauBua ¢ NOBBIIMICHHEM 3HAYCHHUN 1O TaKOW IIIKale UMEET
HU3KYIO0 IICHUXOTEpPANeBTHUUECKYIO IOJATIMBOCTh, NPU 3TOM
IOCTOSIHHO HILET IOMOILU M PEIKO JOBOJICH JiedeHHeM. Bbl-
COKHE 3HAYCHMsI TPEThel IIKaJbl - YMOLUOHAJIbHAS JTAOUIIb-
HOCTb, CBOMCTBEHHBI JEMOHCTPATUBHBIM JUYHOCTSIMHU, UME-
IOIIMM HEYyCTOWYMBOCTh DMOIIMOHAIBHOrO (oHa. Y Takux
JIUI] BO3MOXKHO KOH()IMKTHOE HAJIMYKEe Pa3HOHANPABICHHBIX
TEHJICHUUH B CTPYKType JUYHOCTH. OIHUM M3 3aIMUTHBIX
MEXaHHU3MOB MPOTUB CTpecca s 00IaaaTesneii BBICOKOU 3-if
IIKAJIBl SIBISIETCST TpaHC(hOpManusi MCUXOJOTHYECKOH Tpe-
BOrM B (yHKIMOHaNbHbIe HapyuieHus. CodeTaHne BBICOKHX
1-# 1 3-#1 mKan CBUIETENbCTBYET B I10JIb3Y 3TOLIEHTPUYECKUX
CBOMCTB JIMYHOCTH C BO3MOXKHOCTBIO YX0/1a B 00JIC3Hb OT CO-
MaJIbHOW OTBETCTBEHHOCTH. [lallueHThI ¢ TAKMMU CBONCTBA-
MU OIS UMEIOT MEHBIIYIO IPUBEPIKEHHOCTD K JICUCHHIO,
a HeyJauyu IIpU Tepaluu MOTYT BbI3BaTh OTKa3 oT He€. Bo 2B
noarpynne 3aUKCUpOBaHbI MaKCHMallbHbIe 3HAYCHHS 1-i
mkaisl npoduist B cpaBaenuu co 2a (I-J = 17,29; p<0,001) u
26 (I-J = 13,71; p<0,001). Ananoru4yHasi KapTuHa OTMEUCHA
W 1o aaHHbIM 3-i mkansl (co 2a: [-J=14,70; p<0,001; co 26:
1-J=9,18; p=0,012).

[ToBeIIeHNE 3HAUEHUS T10 ILIKAJIE UMIYJIbCUBHOCTH Xapak-
TEpPHO JUIsl UHAUBUAYYMOB C aKTUBHOM JKU3HEHHOH mo3uuu-
e, MOTUBUPOBAHHBIX Ha IOCTH)KEHHUE ycnexa. B ciyuae rpa-
MOTHOTO 00OCHOBaHHS 3HAYMMOCTH HA3HAYaeMOTO JICUCHHUS

© GMN

JUIS. TAKOTO MAlMEHTa MOXXHO JOOUTHCS €ro BBICOKOW MpH-
BECPIKCHHOCTU K TEpaluu, OCO6eHHO B cnyqae MIPUMECHCHUSA
METOJIUK NCUXOKOPPEKLMH U, KaK CIEICTBUE, YIyUlIUTh €€
pe3yabrar. MakcuMaiabHOE 3HaueHue 4-i IIKajiabl UMEeTCs BO
2a moArpyImne, MUHUMaJlbHOE — BO 2B, 3HAYUMO OTIMYAOIIe-
ecs ot 2a (I-J =-16,58; p<0,001).

IIpoBeaeHHBII CTaTUCTUYECKUI aHAJIM3 TTOKa3all, 4TO UMe-
etcst psa GakTOpoB, OKA3bIBAIOIIUX BO3MOXKHOE BIHMSHUE Ha
3O (HEKTUBHOCTh CHUXKCHHS BBIPAKECHHOCTH OOJEBOTO CHH-
npoma ripu stedeHuu bOC-tepanueit u nutodaasuaom. K Hum
OTHOCATCS BO3PACT, CTalUs OCTEOXOHIPO3a, TUIl OTHOLICHUS
K OoJie3HH, 3HAUCHUs HeKOTOphIX mkan CMUWJI. Onnako, Ha-
JIMYME 3HAUUMBIX Pa3iuuMid 1O psAAy NPU3HAKOB B TPpyMNIax
HC BCEraa 1mo3BOJIACT Cy}ll/lTb O BJIMSIHUU OTHUX IPU3HAKOB Ha
TPYNIUPYIOIIYIO NEPEMEHHYIO, T.€. Ha BBIPA)KEHHOCTH CHH-
xeHus: OoneBoro cuniapoma no BAII, cineposarenbHO, He-
00X0AMMO MTPOBECTH JIOTOJHUTEIbHBIE IPOLEIyPhl aHAIN3A.

Jl71s1 Takoi OLleHKM HE0OXOJUMO MPOBEACHUE PErpecCHOH-
HOro aHanu3a. Tak Kak HOMep IpyIIbl — IMOPSAKOBas Iepe-
MEHHasA, a Cpeau Yy4YacTBYIOUIUX B aHAJIM3€ IPEIUKTOPOB
UMECIOTCA KaK JUCKPETHBIC, TAK U HOMHHAJIbHBIC ITPU3HAKH,
TO METOJIOM BbIOOpa SIBJISIETCS PEKUM MOPSAKOBON JOTHCTH-
YeCKOW perpeccuu, rjae 3aBUCUMOM NEPEeMEHHOI BhICTyIaeT
HOMED prHHbI, HE3aBUCUMBIMU — HOMMHAJIBHBIE U HOPAI-
KOBBIC IapaMeTpbl, a KOBapHaTaMH — NEPEMEHHbIE KoJinde-
CTBeHHOH mmiKanbl. CBsi3yronieil (yHKIUe#d BbIOpaHa JIOTHT-
GbyHKIMSA.

OLICHKa CTCIICHU BJIMAHUA IMOMOXKET OHNPEACIIUTL JO0Ka3aH-
HOCTh HWJIM HEIOKAa3aHHOCTh MOJIOKHUTEIBHOTO 3(deKra oT
JIOTIOJTHEHHSI CYIIECTBYIOILETO JICUCHUs] LUTO(IABHHOM H
BOC-repanueii, onHako nepe; ITUM HEOOXOAUMO yOEAUTHCS B
BAJIUJIHOCTH MOZEIIH PErpeccuy, sl Yero pacCUUTaHbI Iapame-
TPBI IOATOHKU MOJEIIN U Pl KPUTEPUEB COIVIACHSL.

)1.]'15[ OLICHKH 3HAYMMOCTHU BKJIaJla MCIIOJIb30BAHHBLIX MPEIANK-
TOPOB B IPyNIUpPYIOIMI napamerp paccuutal -2LL (orpuna-
TEJILHOE YABOCHHOE 3HauyeHHe Jiorapupma (GyHKIUHM HpaBo-
noxo6ust). PasHoCTh MEXIy 3HAUCHUSIMH «TOJIBKO CBOOOHBIN
YICH» U 3HAUCHUEM «OKOHYATEJIbHBIN) MPOBEPAETCS C MOMO-
1[0 TecTa ¥, B aHHOM Ciyyae HaOII0qaeTCsl 3HAYMMOE yTyd-
mwenue (x*L = 60,320; p<0,001).

[IpoBepka COOTBETCTBHS OXHAAEMBIX YAaCTOT C PacCcyuu-
TaHHBIMH MPOBOIHUTCS C MOMOIIBIO KpuTepus x* [TupcoHa (B
JJAHHOM cllyyae — KpuTepuil comiacus). OTCyTCTBUE 3HAYU-
MOﬁ pasHuIbL Mem;(y pacY€THBIMU U OXKXKUAACMbIMH 4aCTOTA-
MU SBJISICTCA HOHO)I(HTCHBHLIﬁ MNpU3HaK BaJUOAHOCTH MOICIIU
(¥*=119,930; df=139; p=0,877). Mepa cornacus Heiimpken-
KepKa YKa3bIBaeT KaKoil MPOLEHT AUCHEPCUH OOBICHSET I10-
JlydeHHas Mojeisb, B naHHOM ciydae 80,8%, uTo sBIsSeTCA
XOPOLIMM Pe3yJIbTaTaM.

Hrax, Ha OCHOBaHUU NPEIBAPUTEIILHON OLIEHKU PErpecCUOH-
Hasi MOJISJIb IIPU3HAHA BaJIMJIHOM, a, 3HAYMT, 110 HEH MOXKHO OI1e-
HUTH BCHI/I‘II/IH}/ BJIMSTHUS KaXK0Iro IMPEANKTOPpa Ha rpynm/lpyfo—
I[yI0 TIEPEMEHHYIO U, CJIeJ0BaTeIbHO, MOXKHO IPOrHO3UPOBATh
9 PEeKTUBHOCTb CHI)KEHUsI OOJICBOTO CHHJPOMA IIPU TEPAITUH.

PacueTsl BIusHUSA NPEAUKTOPOB Ha IPYHIUPOBKY [0 BBIPA-
’KEHHOCTH CHIDKeHHs 6oneBoro cunapoma (o BAIII) npencras-
JICHBI B TabmuIe 4.

B cnyuae, xorzna nepeMeHHast OKa3blBaeT CUIBHOE BIMSIHUE Ha
IPYNIHUPYIOIIUI MapaMeTp, €€ CJIEAYeT CUMTAThCS 3HAUMMbBIM
HPEIUKTOPOM.

BBI/I)ly HHU3KOI'O ypOBHS[ 3HAYMMOCTHU, NPEAUKTOPbI «BO3-
pacT», «IIKajga 3MOLMOHANBHOW JlabunbHOCTHY (3-1 ILKaia)
U «IIKaja UMIYJIbCUBHOCTHY (4-5 IlIKaja) HE pacLleHUBAIOTCA
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Tabauya 4. Pesynemamol npumenenius nopsaoKkosou pecpeccuu

IIpeauxTop Tun nepeMeHHoO Ounenka 3HAYUMOCTDH
Bo3spact Juckpernas 0,034 0,751
1-1 mkana mpodus JuckpetHast 0,141 0,039
3-51 mikana npoduis JuckperHas 0,082 0,061
4-51 mKaa mpoQuIIs JuckperHas 0 0,997
2-5 cTagus OCTEOXOHIPO3a -20,237 <0,001
3-4 cTaagus OCTEOXOHAPO3a [NopsinkoBas -2,594 <0,01
4-51 cTamust OCTEOXOHAPO3a 0
1-#1 6mox TOBOJI -2,703 <0,01
2-i1 6ok TOBOJI [opsinxoBast -2,602 <0,01
3-i1 6mox TOBOJI 0

Tabnuya 5. Iloxkazanus k nasnavenuro BOC-mepanuu u yumogpnasuna

IpeankTop Biinsinue Ha 60J1eBOi CHHIAPOM Iloka3zanus
2-5 cTaagus OCTEOXOHIPO3a 3HaunMoe AOCOITIOTHO TTOKa3aHO
3-1 cTaausl OCTEOXOHAPO3a YMmepenHoe IToxa3zano
4-51 cTagusi OCTEOXOHIPO3a HesnauurenbHoe [Toka3aHo ycI0BHO
1-i1 6mox TOBOJI YmepenHoe IToxazano
2-1t 6mox TOBOJI YMmepenHoe IToxa3zano
3-it 6ok TOBOJI HesnauurtensHoe [TokazaHo ycnoBHO
Bricokas 1-ii mkama CMIJL Dd ekt HE TOKa3aH D ekt HE MOKA3AH

Kak BIMSIONINE HA IPYHIHUPYIONIYIO repeMeHHy0. OcTanbHbIe
rapaMeTpsl MOTYT OBITh BKIIIOUSHEI B pa3pabOTaHHYIO MOJEIb.

3HaueHNe OLCHKH MTPEJUKTOPA MEHbIIE HYJIS SBISETCS M10-
JIOXKHUTEIBHBIM POTHOCTHYECKUM (PaKTOPOM ISl Ha3HAUCHUS
BOC-tepanuu u nuroduiaBuna. HyneBble 3HaYCHUS OICHOK
HAMPOTUB HEKOTOPBIX 3HAYCHHUI KaueCTBEHHBIX MEPEMEHHBIX
HE yMaJsIOT 3HAYUMOCTH CaMOW INepeMEeHHOH M yKa3bIBa-
IOT Ha JIOCTOBEPHOE OTCYTCTBHE IMOJOXKHUTEIBEHOTO BIIMSHHS
JTAHHOTO 3HAYeHMs Ha MporHo3 HazHadeHus bOC-tepanun u
nuToduaBuHa. [1oI0KHUTENbHBIC 3HAUSHUS OLIEHOK IPEANKTO-
pa TOBOPSIT O HETaTHBHOM OTBETE HA TEPAIHIO C IPHMEHEHH-
eM BOC-tepanuu u nuToQIaBrHa, OTPUIATEIEHBIC, HA00OPOT,
CBSI3aHBI C yny4mieHueM. HyneBble 3HAaueHHS yKa3bpIBalOT Ha
HE3HAYUTENILHOE BIMSIHUE MPEIUKTOPA Ha IIPOTHO3 Ha3HAYCHHS
BOC-repanuu u iuTodIaBuHa.

Taxum 00pa3om, Ha OCHOBAHUM JTaHHBIX TAOIUIBI 6 MOX-
HO BBIJICTUTH 3HAYUMBIC MPEAUKTOPHI, K KOTOPBIM OTHOCSTCS
CTaaNsl OCTEOXOHAPO3a, OTHOIIEHHEe K OOJEe3HW M 3HAUCHHE
1-1 mwkansl npodwuns muaHocTy. [1o 3HaKy M BeIMYHMHE OICH-
KM MIX MOYKHO MHTEPIIPETHPOBATh CIeAyIomuM o0pa3om (Ta-
omuna 5, rpada 2).

Ha ocHOBaHMM NaHHOH MHTEpHpETAlMi MOXKHO CHOpMYIIH-
poBark cieayolme nokasanus kK HazHadyeHuto bOC-Tepanuu u
nutodrapuHa (Tabnuna 5, rpada 3), mpuyeM MOJOKUTEIBHOE
BIIMSIHAE PAcCMaTpPUBACTCSl KaK MOKa3aHWe, OTCYTCTBHE BIIHS-
HUS — KaK YCJIIOBHOE ITOKa3aHUe, OTPHIATEIILHOE BIHSIHHIE — KaK
OTCYTCTBHE JIOKa3aHHOTO (B eKTa.

Vcxonst M3 BEIIIEU3IIOKEHHOTO, CIIEyeT 3aKIIOUUTh, YTO Ha-
3nayeHne bOC-repanuu n uTo(IaBuHa 3HAYMMO HOTEHIUPYET
addexr or cranmapTHON Teparnuu. [Ipn 3TOM, OTpHIATETBHBIX
3¢ PeKTOB, HEOIATOMPUATHBIX PEAKIIMA 1 MOTHBUPOBAHHBIX OT-
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Ka30B OT TaKOTO JIOTIOJHEHUS He 3adukcupoBaHo. TakuM obOpa-
30M, HaJIM4KWE OCTEOXOHJPO3a y MalMeHTOB CTapliel BO3pacT-
HOI I'pyMNITbI MO3BOJISIET PACIIMPUTh TOKA3aHUS ISl JICUEHUS C
nomoipio bOC-Tepanuu u nutoiaBuHA.

3akiouenune. Pe3ynbraThl MPOBEACHHOTO HCCIIENOBAaHUS
MOXHO yKa3biBaroT, yto BOC-Tepanus u nuutodaaBuH cyiie-
CTBEHHO YCHJIMBAIOT MOJOXKHUTEIbHBIN 3 (HEKT CTaHIaPTHOTO
JICUCHUS] B BUJIC CHUIKCHHS BBIPAKCHHOCTH OOJICBOIO CHH-
JIpOMa, YMEHBIICHUSI YaCTOThl OCHOBHBIX MPOSIBIEHUI OCTEO-
XOHJIpO3a - HApYLIEHUSI MHHEPBAI[MH, CHUMIITOMBI HATS>)KEHHUS.
3HAUMMO YBEJIMYUBAETCS U KAYECTBO KU3HU MAlUEHTOB.

OJHaKo, B UCXOJJHOM CTaTyCe PECIOHACHTOB UMEIOTCS KaK
MOJIOKUTENIbHBIC, TAK  OTPULIATEIBHBIC MPEIUKTOPHI 3P dek-
TUBHOCTH HasHaueHuss bOC-tepanmuu u muTodinaBuHA IS
CHWKCHHUS BBIPAXKEHHOCTH OosieBoro cuuapoma. K momoxu-
TEJIbHBIM OTHOCSTCSI HU3KHE 3HAUCHHE IIKaJbl HEBPOTHYE-
CKOTO CBEPXKOHTPOJIS TPOMUIIS TUIHOCTH, 2-3 CTATHH OCTEO-
XOHJIpO3a, a TakKe HOpMaJbHas aJlallTUBHOCTh B OTHOIICHUH
K cBOel 00Jie3HU TUOO MHTPANICUXHUYECKAsl HAIPABICHHOCTh
HapylUIeHUs] aanTUBHOCTHU. [IpOTHO3 3HAUMMOro CHHMIKEHUS
6onu mo BAIII siByisieTcsi COMHHUTEIBHBIM B CITydasx, KOTAa
MaleHT KypUT, UMEET 4-10 CTaJuI0 OCTEOXOH/PO03a, BBICO-
KHue MUQPHI MO IIKaJle HEBPOTUYESCKOTO CBEPXKOHTPOJIS HUITH
HapylIeHUE aJalTUBHOCTU B CTOPOHY MHTEPICUXOTUYECKUX
MPOSIBIICHUI B OTHOIICHUU K CBOCH OOJIC3HU.

BobiBoabl.

1. PesynbraThl NMpPOBEASHHOTO MCCIEIOBAHUS IO3BOJISIOT
paclIMpUTh MOKa3aHUsl K MPUMEHEHHUIO KYpCOBOIO JICUCHHUS
npenapatoM nutoduaBuH B komOuHanuu ¢ bOC-tepanueii y
MaleHTOB CTapueCKOro BO3pacTa, UMEIOIIUX HEBpPOJIOruYe-
CKHE OCJIONKHEHHUS OCTEOXOHIP03a MO3BOHOYHUKA.
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2. Ilepen naznauennem bOC-Tepanun u nntodaBuHa He-
00XOAMMO YYEeCTb PSJ IMOJOXKUTEIBHBIX U OTPHLATEIbHBIX
MPEIUKTOPOB UX 3D(HEKTUBHOCTH KacaTeIbHO CHUIKCHHUS BbI-
pakeHHOCTH 0OJICBOIO CHHJPOMA.
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SUMMARY

SUBSTANTIATION OF INDICATIONS FOR BIOFEEDBACK THERAPY AND CYTOFLAVIN APPLICATION
IN TREATMENT OF OSTEOCHONDROSIS NEUROLOGICAL COMPLICATIONS IN ELDERLY PATIENTS

ZParfenov Yu., 'Vasilevskaya M., Parfenov S., 'Sapozhnikov K., *Kovalenko A., *Zaplutanov V.

!GBUZ "City Polyclinic Ne91", St. Petersburg, *North-West Institute of Management of RANEPA, St. Petersburg;
3Institute of Toxicology, Federal Biomedical Agency, St. Petersburg,
*Institute of evolutionary physiology and biochemistry I. M. Sechenov RAS, St. Petersburg, Russia

The aim of the study was to assess the impact of cytoflavin
and bioflavin therapy on the dynamics of clinical and psy-
chophysiological status of patients with Osteochondrosis.
150 patients with osteochondrosis of a backbone were inves-
tigated.

The patients were divided into two groups using method of
randomization: the main group — 75 patients — and control group
—75 patients. All patients received a standard treatment (non-
steroidal anti-inflammatory drugs, myorelaxants, chondropro-
tectors, as well as physiotherapy). The main group in addition to
standard treatment received biofeedback therapy and cytoflavin.

The results showed that cytoflavin and biofeedback therapy

© GMN

significantly enhanced the positive effect of standard treatment
and significantly increased the quality of life of patients. It is
recommended to treat elderly patients with neurological compli-
cations of spinal osteochondrosis with Cytoflavin in combina-
tion with biofeedback therapy

Before prescribing biofeedback therapy and Cytoflavin it is
necessary to take into account a number of positive and nega-
tive predictors of their effectiveness in reducing severity of pain
syndrome.

Keywords: cytoflavin, bioflavin, biofeedback therapy, osteo-
chondrosis of a backbone, neurologic complications,
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PE3IOME

OBOCHOBAHHUE ITIOKA3AHMI K IIPUMEHEHHUIO
BOC-TEPAIIMU U HUTO®JIABUHA B JIEYEHUUN HE-
BPOJIOTHYECKHX OCJIO)KHEHUII OCTEOXOH-
JAPO3A CPEJU NNOXUJIBIX TAIIMEHTOB

MMapgenor 10.A., 'BacuneBckas M.A., 2[lapdenos C.A.,
ICanoxuukos K.B., ’Koasenko A.JL., “3aniayranos B.A.

'TBY3 «lopodckas nonuxnunuxa Ne91y» Canxm-Ilemepbype;
?Cesepo-3anaonwiii uncmumym ynpaenenus PAHX u I'C npu
Ipesuoenme P®, Canxm-Ilemepbype; SOI'BYH «Hncmunmym
moxkcuxonoeuu PMBA», Canxm-Ilemep6ype; *@I'BYH «Hn-
cmumym 3680m0yuoHHoU huzuonozuu u ouoxumuu um. M.M. Ce-
yenoea PAH», Canxm-Ilemep0Oype, Poccus

Lenpro uccenoBaHms SBUIIACH OIIEHKA BIUSHUS ITUTO(DIaBH-
Ha U Teparuy ¢ OHOIOrHYeCcKoil 00paTHOH CBA3BIO HA AUHAMUKY
KITMHAKO-TICUXO()U3HUOIOTHIECKOTO CTaTyca i 000CHOBaHHUE TI0-
Ka3aHUH 71T UX Ha3HAUCHUSI OOBHBIX OCTEOXOHAPO30M.

WccnenoBans! 150 manmmeHTOB ¢ JHarHO30M OCTEOXOH-
P03 TMO3BOHOYHHKA, KOTOPHIE METOAOM pPaHIOMHU3AIUI
pas3zeneHbl Ha B TPYNIBI MO0 75 OOJIBHBIX — OCHOBHYIO
1 KOHTponbHY0. CTaanus 0CTEOXOHAPO3a OMpeaeasaach Io
knaccudukanuu 3ekepa. Bce mammeHTH moydanu cTaH-
NapTHBIH 00BeM Je4eHUs (HECTEpOHIHBIE IMPOTHUBOBOC-
MaJuTeNbHBIE TPEernapaTsl, MHOPETaKCAHTHI, XOHIPOIPO-
TEKTOPHI, pusnorepanuio). OCHOBHAS TpyNma mojydaia B
JOTIONTHEHNE K OCHOBHOH Tepanuu NUTO(IABUH U ayTOTCH-
HBIE TPEHUPOBKH C IPUMEHEHHEM METO/Ia TEPAIHHU ¢ OMOTIOTH-
YeCKOW 00paTHOM CBS3BIO.

Ilo pesymprataM IpOBEAEHHOTO MCCIIEIOBAHUS CIIEIyeT
3aKJTIOYUTH, YTO Ha3HAYCHHE TEpalmuu ¢ OMOJIOTHYECKOH 00-
paTHOH CBS3pI0 M IUTO(IABHHA CYMIECTBEHHO YCHIINBACT
MOJOKUTENBHBIH A(P(EKT CTAaHAAPTHOTO JIEUCHUS B BUAC
CHIDKCHHS BBIPAKEHHOCTH OOJIEBOTO CHHAPOMA, YMEHBIIE-
HUSI BCTPEUAEMOCTH OCHOBHBIX MPOSIBICHUH OCTEOXOHAPO3a
- HapyIIeHHUS WHHEPBAI[UH, CHMITOMBI HaTSHKEHUS. 3HAUNMO
YBEJINIUBAETCS M KAYECTBO JKU3HU MAIMCHTOB.

Pe3ynbraThl HACTOAIIETO MCCIECTOBAHMS MO3BOJSIOT PACIIH-
PHUTH MOKa3aHUA K IPIMEHEHHIO KypCOBOTO JIEUEHHS Iperapa-
TOM IUTO(IABHH B KOMOMHAIINHU C Tepanuei ¢ OMoIorndeckoi
00paTHOI! CBS3bI0 Y MAIIMEHTOB CTAPYECKOTO BO3PACTa C HEBPO-
JIOTMYECKIMH OCTIOKHEHHSMH OCTEOXOHIPO3a MO3BOHOUHHKA.

Ilepen HazHadeHWeM Tepanmuy ¢ OMOIOTHYECKOW OOpaTHOM
CBSI3BI0 U IIUTO(IABHHA HEOOXOANMO YIECTh PSIJ TTOJIOKHTEb-
HBIX ¥ OTPHUIATENbHBIX TIPEAUKTOPOB UX dPPEKTHBHOCTH Kaca-
TEIBHO CHIDKEHUS BBIPQKCHHOCTH OOJIEBOTO CHHAPOMA.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()
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CTPYKTYPA M PUCK PA3ZBUTHUS XPOHUYECKHUX 3ABOJIEBAHUI B CEJIAX
BEPXHEN UMEPETHU (3ATIAJTHASA T'PY3UST) U UX PEJOKC- U IATOTEHETUYECKUE MAPKEPHI

"Keapauxenaus I.Jk., ‘“Tuxkapanze J.T., *bynenmsuiaun M.JL, 2[llapamenunase I.3., *Opmouanse IJI., 2Canuxuasze T.B.

T pysunckuil ynusepcumem Jasuoa Cmpoumens, > Tounucckuil 20¢y0apcmeentvlii MeOUYUHCKULL YHUSEPCUMEN,;
S[Jenmp oxcnepumenmanvroi Guomeouyunvl um. M. Bepumaweunu, *Paiionnas 6onenuya, Cauxepe, I pysus

HccnenoBanye MEXaHU3MOB XPOHUYECKUX IATOJOIUH, ac-
COI[MMPOBAHHBIX C HEOTATONMPUSATHBIM BO3JCHCTBUEM PHCK-
(haxTOpOB BHEUIHEH CpPEbL, 10 Cel JeHb SBISETCS aKTyalbHOMN
npobnemoit MequuuHBL. OCOOBI HHTEpEC MPEACTAaBISIOT XPO-
HU4YecKue Hecrenuduyeckue 3adboneBanust gerkux (XH3JI), ko-
TOPBIE ACCOLUMPYIOTCA C 3aTPSI3HEHNEM BO3IYIIHOI CPEbI U 1O
YHCITy JIETAIBHOTO UCXO0/[a 3aHUMAIOT TPEThe MecTo B Mupe [ 14].
Heo0xoauMo 0TMETUTD HaJIMYHE TPUYHHHO-CIECACTBEHHON CBSI-
3M MATOTeHe3a XPOHWYECKHX PECIUpPATOPHBIX 3a00JeBaHNil, B
tom ymcae XH3JI, ¢ matopu3HONIOTHUECKUMH MEXaHH3MaMHt
XPOHMNYECKUX 3a00JI€BaHUH, XapaKTEPHU3YIOIIIXCS BEICOKOM J1e-
TanbHOCTHIO [13,34,35], B 4aCTHOCTH CEepIeYHO-COCYAUCTHIX U
OHKOJIOTMYEeCKUX 3a0oneBanuii [8,10].

C TOYKM 3peHHs] TTOHUMAHUS IPUINHHO-CIECTBEHHBIX CBSI-
3eil Mex 1y matoreHe3oM XH3J1, cepiedHO-COCYIUCTHIX U OHKO-
JIOTMYECKHX 3a00JIeBaHNIT 3aCTy’KUBAIOT BHUMAHHS PE3yIbTaThI
HCCIIE0BAaHNH, CBUJIETENBCTBYIONINE O BBICOKOH BEPOSITHOCTH
JIETANBHOTO MCXOAA MPU TSDKENBIX M OYeHb TSDKETBIX (hopMmax
XH3JI, Torma Kak mpu YMEpEeHHOW M CpeJHEH TSHKECTH 3TOTrO
3a00I€BaHMsI CMEPTh HACTYTMAET KaK MPaBHIO OT CEPIETHO-CO-
CYIUCTBIX M OHKOJIOTHUECKUX 3abomeBanmii [16,18,29]. Ilpu-
YMHHO-CJIC/ICTBEHHAs 3aBHCHMOCTh IAaTOTEHE3a CEepJEeTHO-CO-
cynucthix 3abonesanuit (CC3) u XH3JI npencrasnser nHTEpeC
TafOke C TOUKH 3PEHMS MEXIOMYNIAIMOHHBIX HCCIEAOBAHHNA.
Cy1mecTByIOIIe B HACTOSIIEE BPeMs JaHHBIE BEChMa ITPOTHBO-
PEUMBBI: HEKOTOPBIE HMCCIIEAOBATENN CYUTAIOT, 4yTo puck CC3
yBenuuuBaercsi ¢ BblpakeHHOCTbI0O XH3JI [8], apyrue orme-
YaloT, YTO B CBA3M CO CTaHAAPTH3ALUEH IOKa3aTenel 1mo Bo3-
pacTy WM IpYrHM BO3MOXKHBIM (DaKTOpaM, pe3ylabTaThl MEHee
oueBHIHBL. bonee Toro, psia mccnenoBareneii BooOIe He MpH-
3Hat0T cBs3u Mexay CC3 n XH3JI. BeposTHoil mpuunHOl Ta-
KOTO pazbpoca pe3ynbTaToB, HapsiLy ¢ YUCTO METOIMYECKUMH
(haxTopamu, paccCMaTPUBAIOTCS U CIIEHUPIYECKIE 0COOCHHOCTH
nccneryeMbIx nomymsui [5,10,20,32].

CpaBHUTETBHBII aHAIIN3 PHCKOB PECITUPATOPHBIX, CEPAETHO-
COCYIMICTBIX, OHKOJTOTHUECKHX 3a00NIeBaHNH, a TaKKe TMPHIHNH-
HO-CIEACTBEHHON 3aBUCHMOCTH MEXIy HUMU B MOMYJISIUSX,
pacceneHHbIX B Pa3lUYHBIX reorpadUueckux apeanax c He-
OJTHOPOJTHOM CTEMEHBIO SKOJIOTHIECKOH HANPSKEHHOCTH, SBIIS-
eTcsl BecbMa LIEHHON MH(pOpMAaIell A1 yCTaHOBICHHS CIIeIl-
npuIecKuX 0COOEHHOCTEN TaHHBIX MEXaHN3MOB B KOHKPETHBIX
nomyysusx [25].

Llenpio nccaen0BaHNs SBUIOCH OMPEJIeNIeHIe XapaKkTepa MpH-
YHHHO-CJICICTBEHHOH 3aBHCHMOCTH MEXIY PUCKAMH Pa3BHTHS
XPOHMYECKUX Hecnenu(puiecknx 3a00neBaHui JErKuxX M cep-
JIETHO-COCYANCTBIX 3a00JI€BaHNH y MAIIMEHTOB, TPOXKHUBAIOLINX
B cenax YuaTypckoro paiioHa ¢ pa3aMyHON CTENEHbIO 3KOJIOTH-
YECKOW HanpsKEeHHOCTH.

MarepuaJj 1 MeTObl. B COOTBETCTBUM C TOCTABIECHHOM Lie-
JIbIO MHULIMATUBHOM IPYTION MEIUIIMHCKOTO nepcoHana Pecmy-
OnmrkaHCKo# OonpHUIIBI UM. akaa. H. Kummmase, B pamkax rocy-
JAPCTBEHHOM MPOrpaMMbI BCEOOIIETO CTPAXOBAHUS HACENICHUS,
obcnenoBansl 400 xuteneir Yuatypckoro paiioHa, MPOKUBAIO-
e B cenax Xpeuty, Ilepeuca n Pranu, kotopsie XxapakTepu-
3YIOTCSl pa3JIMYHON CTENEHBIO SKOJIOTHYECKON HANPSKEHHOCTH
OKpYy>Karollel cpeabl. B 3aBucumMocTy 0OT yaajJeHHOCTH OT HUC-
© GMN

TOYHHKOB 3KOJIOTHYECKOTO 3arpsi3HEHHs — KapbepoB JOOBIUH
MapraHiia ¥ MacITaboB ero 100BIYH, MPOU3BEICHO PAaHKUPOBa-
HHE UX TI0 CTETIEHH YKOJIOTUUECKON HAMPSKEHHOCTH: XPEUTH —
Hmskas, [lepesuca — cpenusis, Pranu — Beicokas [ 1,2]. [ammentam,
MOMHIMO cOOpa aHaMHe3a, TPOBO/VIIH KIMHUKO-(DYHKIMOHATBHEIE
00cie1oBaHys, BKIIOYAst TJaOOpaTOPHBIE, KIIMHUYECKUE U HHCTPY-
MEHTaJIbHbIE HCCIeNOBaHMsA. 3a0oneBaHus KIacCH()UIIUPOBAHBI
B COOTBETCTBUH ¢ MexIyHapomHOH Kimaccudukanuei 6omezHei
ICD-10. Uzyyancs Taxke peaokc-0anaHe KpOBH, MPOBOIIIINCH Ie-
HETUYECKHE UCCIeIOBAHUS.

Omnpenenenne o0ImIeH aHTHPaTIUKATbHON aKTUBHOCTH IUIA3-
MBI KPOBH TIAIIMEHTOB MPOU3BOAUIOCH MOCPEACTBOM MOAU(DH-
muposanHoro DPPH (2.2-gudennn-1-nmukpunruapasmn) tecta
[7,15,38]. Obpa3usl maazmbl KpoBu (1 MIT) 1€MpOTOHHPOBAIN
no0aBieHNEM 3 MIT alleTOHUTPUIIA B IEHTPUPYTUpOBaId B Te-
yenue 10 munyt (4°C, 9500g). K 1 miu cymepraranta 106aB-
s 3 man DPPH (2,5 mr papukana DPPH pactBopsimn B 100
MJI MeTaHoJa) U ociyie 30 MUH. HHKYOAIIMOHHOTO TIeproia TIpH
KoMHaTHO# Temneparype (25°C) cmnekrpodoromMerpuyecKu
OTIpeNIeNAIN ONTHYECKYI0 IUIOTHOCTh pPAacTBOpa Ha MAIHHE
BOJMIHBI 515 HM. OTpHUATENbHBIH KOHTPOJIb OCYLIECTBISLIA C
UCTIONB30BAaHUEM AIETOHUTPUIIA TIPU TOH e KOHIEHTpAIWH,
MPOBOAMIN TPEXKpaTHBIE u3MepeHus. KamnOpoBowHyO KpH-
BYIO CTPOMIIH TIO Ta/JIOBO KHCTIOTE, T/I€ 3HAYEHHUST OTIIOMIECHHS
MHTEPIIOIMPOBAHBI M PE3YIBTAThI BHIPAYKEHBI B BH/IE SKBUBAJICH-
TOB TaJIJI0BOM KUCIIOTHL. J1J1s1 BBIABIICHHS Pa3IU4YMil U CPaBHEHUS
obpasuos paccunteiBain DPPH-DPPH, tne DPPH — skBuBa-
JIEHT TaJIOBOM KHCIIOTHI B MPOU3BOJILHBIA MOMEHT BPEMEHH, a
DPPH,| 9KBUBaJNEHT Ta/JIOBON KUCIIOTHI B HAYAJIbHBIH MOMEHT
BPEMEHH.

C 1enmbro perucTpanuy XpOMOCOMHBIX HapyIISHNH HCIOb30-
BaJI HEMHBA3MBHBIA METOJ, MPUMEHSIEMBIH MPH MOMyISIIHOH-
HBIX UCCIIEI0BAHNSX, HHPOPMATUBHBIA METOJ IS OTPECTECHHS
YPOBHSI MUKPOSIZIEP B COCKOOAX CIM3UCTON POTOBOM MOIOCTH: C
BHYTPEHHEH CTOPOHBI SMUTENHS MIEKH AEePEBIHHBIM HIMTaTeIeM
Opanu cocko0 W MOMEIany ero Ha mpenMeTrHoe crekio [39].
[penapar ¢uxcuposanu ¢pukcaropom Kapaya (cmech 3TaHona
1 JIeNITHOHN YKCYyCHOM KUCTOTHI 3:1); crycTst 24 yaca mpOBOIMIH
runponu3 B 1-Hopmanbroil HCI B Teuenune 30 MUHYT Tipu TeM-
neparype 37°C, momuduiposannbiii merox H.F. Stich u coasr.
[37]. IIpenaparbl OKpammBaii a3yp-303MHOM, ITOCIIE IPOMBIBKI
JTOKpammBaiy nmocpeactsoM “Fast green”.

CrarucTHdecknid aHamu3 M TpadUuecKylo BU3YaTH3ALUIO
PEe3ybTaToB MPOBOJMIN C MPUMEHEHNEM MPOrPaMMHOTO 0be-
cnedeHusi STATISTICA-10. Ilpu anamu3e pe3ynbraToB HC-
CIICIOBaHUSI TMPHMEHSIN METOAbl BAPHAIIMOHHOW CTaTHCTHKU
(ANOVA), kputepmii > (aHann3 HaONIOIAEMBIX U OKHIAEMBIX
4acToT) M KpUTepuil Z (OLEHKAa CTaTHCTHYECKOW 3HAYMMOCTH
pa3Iu4Ms IBYX IPOTOPIIHIL).

Pe3yabTarsl n ux odcy:xaenue. [IpsMbIM myTeM BBISABICHUS
accormanyn Mexxay XH3JI u CC3 aBistercst aHannu3 KOMOpOUI-
HocTH nanueHToB ¢ XH3J1, a kpurepuem NpuHATHS THIIOTE3HI O
nomyctuMoctu paceMorpenust XH3J1 B kagecTBe puck-¢paxropa
CC3 cunraercst HATMYME CTaTUCTHYECKN 3HAYMMOTO MTPEBBIIIIe-
HUs pucka comyTcrBytoniero CC3 y manmenToB ¢ XH3JI Hag pu-
ckom nepBuuHbIX CC3 B ocHOBHO# oy [9,10,16,34-36].
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Ha puc. 1 npencraBiaeHs! J0IH MAIMEHTOB (YUCIIO MAlHEHTOB
K 00111eMy KOJMYECTBY 00CIIEI0BaHHbIX JKUTEIEH) ¢ MepBUYHOM
aprepuansHoi runeprensueil (Al'), XH3JI u XH3JI ¢ comyt-
ctBytomeit Al' B cyOnonysiuusax HaceneHus cen XpeuTH, Ile-
pesuca u Pranu. /1015 manMeHToB ¢ ONpeaeseHHON HO30JI0THeE
OT O0IIEro KOJINYEeCTBA UCCIECI0BAHHbIX TAIIMEHTOB (BBIOOPOU-
Hasi BEPOSITHOCTh pa3BUTHA 0O0JE3HM) B MEPBOM NMPUOIIKCHUH
C TOJHBIM OCHOBAaHMEM MOKET OBITh PACCMOTPEHA B KayeCTBE
pucka 3aboneBaHusl.

0.5
b
R XH3T c conmyreteytomeii AT | %
04 -
s
R
e
0,3} B
s
L H =
& 2
0,2} == T Pt
i . ;:
o2 5:::: E: ‘:;-: ___':.:E o
o1} HH HH __S‘ !
HH- HHE s
= HHps s
0,0 oS = SSSKRER
Xpeumu  Hepesuca Prann

Puc. 1. Jlona nayuenmos (P) ¢ XH3JI, AI" u XH3JI ¢ conym-
syroujeti AI" 6 cyononyiayuax 06cied08anHo20 HaceneHus cel
Xpeumu, Ilepesuca u Peanu

Ha ocHoBanum ananmm3a HcClelyeMbIX TaHHBIX BBISBIEHA
4eTkas oOpaTHast 3aBUCMMOCTb PHCKa PAa3BUTHs NMEPBUYHON M
comyTcTByomeil A" OT CTeneHH SKOIOrH4ecKoi HalpsyKeHHO-
ctu 1 yacToTel XH3JI: uem BhIIIe CTENEHb HKOTOTHUECKOTO Ha-
MIPSOKEHUS U pHUCcK pa3BuTus (dactora) XH3JI, Tem Huke pucku
pa3BuTHs nepBu4HOM u comyterytomei XH3JI AT (puc. 1, Ta-
Omuribt 1,2). OfHaKO CTAaTUCTHYECKU 3HAYMMOTO PA3IHUUsT MEK/TY
pHCKaMH pa3BUTHS MepBUYHOM u comyTcTByromeil XH3JI Al ne
(uxcupyetes (Tabnuma 1), 4To comiacyercst ¢ CyLIeCTBYIOIIMMHI
MPEACTABIEHUAMU O Mol BEPOSTHOCTH BO3MOXKHOCTH PaccMo-
Tpenust XH3JI B kauecTBe HE3aBHCHMOTO pHCK-(akTopa Al

UYro kacaercs pa3nuunii MEKIY PUCKAMHU Pa3BUTHUS MEpPBUY-
Holi u comyTtcetBytomeit XH3JI Al B cyOnonmynsanusax oocueny-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CMBbIX CCJI, BBISIBJICHA YCTKAsl, CTATUCTUYCCKHU 3HA4YHMMasl 3aBH-
CUMOCTDb — YE€M BbILIC CTCIEHDb SKOJOIMYCCKOI'0 HAIIPSHXKECHUA U
puck pa3zsutug XH3JI, TeM HIKe pUCK pa3BUTUS NEPBUUHON U
conytcrByrouteit XH3JI AT (tabnuua?).

nOJ’ly'-{eHHbIe Ppe3ynbTaThl € BBICOKOI BEPOATHOCTBIO CBUC-
TCJILCTBYIOT O TECHOMU HpH‘IHHHO—CHe}lCTBCHHOﬁ CBA3HU MEXIY
XH3JI u AI' B nomynsinusix cest XpeutH, [lepeBuca u Pranu, on-
HaKO MEXIy HUMH HaOJIOAeTCs CKOpee KOHKYPEHTHAsI 3aBHCH-
MOCTb, 4eM 3(PEKT B3aMMOYCHIICHHS, TIOCKOJIBKY, KaK CJIEIyeT
U3 Pe3yNbTaToOB COOCTBEHHBIX HAOIIOICHHH, B YCIOBUSIX HU3KOM
U CpeHeil CTeIeHN YKOJIOTMUECKUX HAarpy30K BEPOSITHOCTH pas3-
Butust AI' 1 XH3JI npuGnu3uTeabHO paBHBI, TOA Kak B yC-
JIOBHSIX BBICOKOH DKOJIOTHYECKOH HArpy3Kd pPe3KO BO3pacTaeT
BepoaTHocTh pa3Butud XH3JI, a BeposTHOCTb pasButus Al,
npuOIM3HUTENIBHO, B 2-3 pa3a ymeHbuaercs (puc. 1).

Ha ocHoBaHMM aHanmu3a JUTEPATYPHBIX JAHHBIX U PE3Yilb-
TaToB COOCTBEHHOIO HCCICIOBAHMS, C MO3UIMNA MaTtohu3no-
jorudecknx mexanusmoB paszButusi XH3JI u Al, npu unTep-
npeTanry IOJYUYCHHBIX PE3YyJbTaTOB Hau60nee aJICKBATHBIM
MEXaHU3MOM IPEACTABIACTCA BOCHIAJICHUE U CBSI3aHHBIN C HUM
OKHUCJTUTEIbHBIN cTpece, I/IHleLU/IpOBaHHMﬁ JacTuaMuy 3arpsas-
HEeHHO# aTtmocdeps! ncciaenoBaHHbIX ceil. COrIacHO pe3yib-
TataM MHOTOYMCIICHHBIX HccienoBanuit [9,14,19,29], koHTakT
BO3AYIIHBIX ITOJUIFOTAHTOB C SIUTEJIUEM AbIXATCJIIbHBIX HyTeﬁ
00yCJIOBIMBACT HMHTEHCH(HKALMIO MHPOLECCOB CBOOOIHO-pa-
JUKAJIBHOTI'O OKHCIICHMS, MHULHWAIHUKU OKHUCJIIUTECIIBHOIO CTPEC-
ca B TKaHSX PECHHMPATOPHOrO TPAaKTa M Pa3BUTHE HEJOCTATOU-
HOCTH aHTHOKCHJAHTHOM cuCTeMbl B opranusme. Haxomienue
[IUTOTOKCHYECKUX CBOOOJHBIX PaIUKaIOB KHCIOPOJA, B CBOIO
ouepesib, 00eCHeYnBaeT MHULMAIMIO BOCTIAIIUTEIIHOTO OTBETA
B OpraHu3Me, COIPOBOXK/IAIOIIETOCs BHICBOOOKICHHEM BOCIIA-
JIMTCJIBHBIX KJIETOK U MX MEAHUATOPOB - LHUTOKWHOB, BKJIKOYas
¢axrop Hekposza omyxonu-o. (TNF-o), nnrepneiikun-6 (IL-6),
C-peakruHblit 6enox (CRP), ¢pubpuHOreH un anre3uBHbIE MO-
JIEKYJIbI, KOTOPBIC, Ionagass B CUCTEMHYIO LUPKYIALHNIO, CIIO-
COOCTBYIOT pPa3BUTHIO CYOKIIMHUYECKOTO BOCHAIUTEIHLHOIO
nporecca, OKa3bIBaIOIIEro CHCTEMHBIH OTpHLaTebHBbII Y pexT
HE TOJIBKO Ha AbIXaTCJIbHYI0 CUCTEMY, HO U Ha HUPKYISATOPHYIO
CHCTEMY U BeCb opranusm B 1einoM [24]. Takum oOpasom, pas-
BUTHE CHCTEMHOTO BOCIIAJIUTENILHOTO [IPOoLiecca, HHYLIPOBaH-
HOT'0 04YaroM 3arpsi3HEeHUs], CIelyeT pacCMaTpHUBaTh B Ka4eCTBE
3aIyCKAIOIIMX MEXaHH3MOB KaK PECIUPATOPHBIX, TaK U Cep/iey-
HO-COCYIUCTBIX 3a001eBaHui (puc. 2).

Tabnuya 1. Cmamucmuyeckas sSHAUUMOCMb COBNAOEHUs 00ell nepeuyHoll u conymemeyiowei XH3JI AT
no Kpumepuio y° 8 cyononyayusx 06ciedosanto2o nacenenus cen Xpeumu, [lepesuca u Peanu

Cena HepBuunas AI" vs. Conyrcrsyromas XH3JI AT x°=,094; p =,95
AT Conytcrytomas XH3JT AT AT — XH3JT AT b
Xpeutn 0,24 0,33 -0,08 0,02
IIepeBuca 0,26 0,16 0,09 0,05
Prann 0,15 0,11 0,04 0,01
HWroro 0,65 0,60 0,05 0,09

Tabnuya 2. Cmamucmuyeckas 3HAUUMOCHb pa3Iuyus 001y nepeuyHot u conymemeyroweiu XH3JI AL mexcoy cyononynsayusmu
00cn1e008anH020 MecmHo2o Hacenenus cen Xpeumu/Ilepesuca, Ilepesuca/Peanu, Xpeumu/Peanu, coomeéemcmeenHo,
Z-Kpumeputl paznuyus 08yX Nponopyuil

Z-tecTt pa3nyMs ABYX NPONOPLUHA
3a0oneBanus P " P b P ]
IlepBuunas AI' 0,9 0,02 0,02
ComnyterBytomas XH3JI AI 0,05 0,25 >0,01
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Puc. 2. Cxema namogusuonocuueckux mexanuzmog pasgumus XH3J u AI’

IIpoBeneHHbII aHATH3 MONTYYEHHBIX JaHHBIX TTO3BOJISET HCH-
TuduIpoBaTh HanboNEe BEPOATHYIO CXEMY MATOIOTHYECKHX
nporneccos, 3amyckaronmx XH3JI u CC3 (B wactHoctu Al) u
CIOCOOCTBYET JAalbHEHIIEMY YTOYHEHMIO MaTOTCHEeTHYeCKOH
LIETIH, B TOM YHCJIE U UACHTH()UKAINN WHANBUIYAIBHBIX OCO-
OeHHOCTEH MeTaboNIM3Ma, MMEIOIINX OTpeelsiomIee 3HaYCHNE
KaK C TOUKH 3PEHUs HAIPABICHUS PA3BUTHS MATOIOTHYECKOTO
nporecca (OMOMapkepsl UyBCTBHUTENBHOCTH IJISI KOHKPETHOM
MATOJIOTHH), TaK U TSHKECTH TeUCHHUs 3a0oneBaHus (OMOMapke-
pBI 2ddekra), a Takke AU3aliHA MCCIIETOBAHUN OHOMapKepoB,
KOTOPBIi TpebyeT y’ke BCECTOPOHHETO CPAaBHUTENILHOTO aHAIH-
3a JJOCTYITHOTO KOMIIIEKCAa MEANKO-OMOIOTHYECKHX ITOKa3are-
JIel B KaX/101 OTJEeNbHON CTpaTe MOMYISIUN BbIIEyKa3aHHBIX
cen. Pemenne 1aHHOTO BOIpoca SIBISETCS BECbMa aKTyaJlbHOM
po0IeMoli ¢ TOUKH 3pEHHS pa3padoTKH ONTUMaIbHOH st [ py-
3MH METOJOJIOTHHU HCCIIEI0BAHUS PUCKOB JISI 3/[0POBBS B MAJIBIX
reorpa)uIecKux apeanax.

Ha nmamHOM sTame mcciemoBaHuil (3Tam MpeABapUTENBHOMN
BepU(DUKAIIMK MOJEIH) HCCIEAOBAHO PACCIpeeNiCHNe MoKa3a-
Tenel pefoKc-CTaTyca B KPOBH M 4acTOTHI MUKPOSAIEp B Oyk-
KaJIbHBIX KJIETKaX B BBIOOPKaX 0OCIEJOBAaHHBIX CYONOMYISAIUI
cen XpeutH, [lepeBuca u Pranu. Ilokazarenu pegokc-craryca
KPOBH HCHOJIB30BAIH AT BepU(HKAIMN Hallel KII0U4eBOH TH-
MOTE3bI - PACCMOTPEHHE CHCTEMHOTO BOCHAIHUTEIBHOTO IIPO-
1ecca U OKHCIIUTENBHOTO CTPecca B KAaueCTBE 3aITyCKAIOIIETo
MEXaHH3Ma MaTOJIOTHIECKOTO MPOIIecca, @ MUKPOSIIEPHBIN TECT
MIPUMEHSIIN C IIENbI0 HASHTU(HUKAIINH BOZMOKHOTO OHOIOTHYe-
CKOTO MEXaHU3Ma HEeJIMHEHHOCTH 103a-3((deKTa Ha KICTOUHOM
1 CHCTEMHOM yPOBHSAX OMOTOTHYECKOH OpTaHN3aIn.

Muxkposipa SBIAIOTCS HEOOIBIINME CyOKI€TOYHBIMHU CTPYK-
TypaMH, COCTOSIIIUMH U3 (parMeHTOB XPOMOCOM, KOTOPBIE Ha
cTaguu Teno(asbl BXOAAT B AOUYEPHHUE KICTKH W (HOPMHPY-
10T MHUKpOsiipa B LUTOIUIa3M€ HCXOAHOM kieTku. M3BecTHO,
YTO KpPYMHbIE MUKpPOSApa 00pas3yloTcs TPH MATOIOTHYECKHX
MHTO32X, @ MEJIKHE - IPH CTPYKTYPHBIX a0eppaIiax XpOMOCOM
[12]. TloBbIIEHHOE KOIMYECTBO MHUKPOSAEP MPUHITO CYUTATH
JIOCTOBEPHBIM ITOKA3aTeNeM AeCTa0UIN3aui TeHOMA, BO3MOXK-
HO MHUIIMUPOBAHHON OKHCIHUTENBHBIM cTpeccoM [4,17,30], mo-
BBIILICHAEM YPOBHS IIUTOKWHOB [6] MM MHOKECTBOM APYTHX
(axkTOpOB, XapaKTEPHBIX IJISI XPOHUUIECKOTO BOCTIAIUTEILHOTO
mporecca, B TOM YHUCIE W OPTAaHOB ABIXAHWS MPU MHTAJSIUH
BO3IYIIHBIX MOJUTFOTAHTOB [26].

B marorenese kak XpOHHYECKOTO, TaK U OCTPOTO BOCHAJH-
TEIBHBIX MPOIECCOB 3HAYMMAST PONIb NMPHUHAIIECKHUT AMIONTO-
3y, B MEXaHU3Me PETYISIUU KOTOPOTO KIIFOUEBYIO POJIb UTPAET
Oenok p53, SBIAIOMUIICA PeTOKC-TyBCTBUTEIBHBIM CEHCOPOM,
OTIPEENAIONIMM TEePEKITIOUCHNE KIETOYHOTO MeTaboim3Ma ¢
pS53-3aBUCHMOI MPOTEKLIUHU HA MyTh amonTtosa [26] u TeMm ca-
MBIM, 00ECTICUHBAIOIINM COXPAHEHHE TEHETHYECKOW CTaOWIb-
HOCTH M OJHOPOTHOCTH COMAaTHUeCKHX KieTok. IIpm ymepen-
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HOM OKHCIHTENBHOM cTpecce p53 OIOKHpYeT MK AETCHHS
kietkn Ha rpanuie ga3 G1/S u G2/M (p53-3aBucumsblii G1 u
G2 apecT), 9TO MPEAOTBPALIACT PEIUIMKALMIO MOBPEKICHHON
JHK, ciocoberByer crumynsnuu ee pernapanun [17]. B ycmo-
BUSIX HHTEHCHUBHOTO OKHCIIHTEIIBHOTO CTpecca 3aepxKKa B (aze
G2/M mpenoTBpamiaeT CErperaniio MOBPEkKACHHBIX M HEI0-
PEIUIMIIIPOBAHHBIX XPOMOCOM H 3aIyCKaeT amoIoTO3 KIETOK;
B 9TOM ciydae p53 NpOsBIAET MPOOKCHAAHTHYIO aKTHBHOCTB
MOCPECTBOM aKTHUBAIMU MPOOKCHAAaHTHBIX reHoB (PIG3, mpo-
JIMH OKCCHJIa3a) M CHOCOOCTBYET MHUIMAIMH aIloITO3a IIOCPe-
ctBoM BAX 1 PUMA-3aBHCHMOT0 BBICBOOOXKICHUS LIATOXPOMA
3 mutoxaHapuu [11] ¥ MHTHOMIHU SKCIPECCHH aHTHOKCH-
JAHTHBIX TeHOB [27,28]. CremyeT OTMETUTbh, YTO JUCHYHKIUIO
Kak caMoro Oenka p53, Tak ¥ BBI3BaHHYIO Pa3IHYHBIMH (pakTo-
paMu (OKHCIHTENBHBIN CTpecc, JeUCTBHE OKUCH a30Ta, COCTO-
SIHUE THIOKCHU U UIIEMHH, TUTIEPOKCHH, U3MEHEHHE COflepKa-
HHS IIUTOKMHOB, HapyIIeHUE KIETOYHOH aire3wu, MOSBICHHE
MOJHIUIONIHBIX KIETOK, TUlep- u runorepmus) [21-23,31,33]
MOAU(DUKALIUIO CUCTEM, KOHTPOIUPYIOMNUX €TO YPOBEHb U aK-
THBHOCTh MOXKHO PacCMaTpPHBaTh B Ka4€CTBE CaMOCTOSTEIBHO-
10 (haKTOpa AECTAOMIHUPYIOIIETO TEHOM U CTUMYJIUPYIOIIETO Mo~
SIBTICHUE MUKPOSIIEPHBIX KIEeTOK [3]. CrnemyeT Takke OTMETHTb,
YTO aroINTO3 OTAENBHBIX KIETOK CONPOBOXKIAETCSI MACCHBHBIM
HAKOIUICHHEM KHCIOPOAHBIX PaJHKalOB, BBHICBOOOMKAAIOIIHX-
csl B mporiecce (aronuTosa, KOTOphle IEHCTBYIOT HE TOJIBKO Ha
aronTO3HbIe KIETKH, HO OKA3bIBAIOT JEHCTBUE U HA BCE MUKPO-
OKpY’KEHHE, TI03TOMY IPH BBICOKOI HHTEHCHBHOCTH alIoONTO32a
9TOT JOTOTHUTENBHBINH CTPECC MOXKET CIIOCOOCTBOBATH BTOPHU-
HoMmy okucienuto JJHK u rubenu KiIeTok mapeHXUMbl OPTraHoB,
pa3BuTHIO HUOPO32a U APYTUX JTOKATHHBIX TKAHEBBIX MATOJIIOTHIA.
C 5TUX TO3MIUI SBHO BHIPHCOBBIBAECTCS HEOJHO3HAYHAS POIb
Oenxa pS3 B popMUPOBAHIN HENWHEHHOCTH 3aBUCIMOCTH J103a-
3¢ exTa U N3MEHEHUH YaCTOTHI U TUIIOB MUKPOSIEP.

C 1enpto 000CHOBAHMS THIIOB MPHMEHAEMBIX B MPOBEICHHOM
HCCIIEIOBAaHNH OMOMapKepoB, M HHTEPIPETAlH TOMYYSHHBIX
PE3yJIbTaToB, BBINIE MPECTABICHO O0OCYXKIECHNE YacTH IaToreHe-
THYECKNX MEXaHM3MOB, MHHHUMAIbHO-IOCTATOYHBIX C IMO3HIMH
Kpurepuer Ocruna bpandopna Xwmma (HILL'S CRITERIA OF
CAUSATION) st ycTaHOBIICHUS IPUYMHHON acCOIMAIIN MEX-
Iy 9THOJIOTUYECKUM (hakTopoM 1 Oonesnsio [19].

AHanu3 pe3yibTaToB MCCICAOBAHUS OOLIel aHTUPAAUKAIIb-
HOH aKTUBHOCTH TIJIa3Mbl KPOBH NAIMEHTOB BBIIBHI, UYTO II0-
Ka3arelb 00Iel aHTUPaANKaIbHOW aKTHBHOCTH ILIa3Mbl KPOBU
THIL, TPOKUBAOINX B cene [lepeBuca (cpemHsist CTeNeHb 3a-
TPSI3HEHHS) 3HAYUTENBHO MPEBBINIAET CPeHEe 3HAUCHNE HTOTO
MOKa3aTens y kuTeneil XpenTu (ceno ygaaeHHoe OT HCTOYHHUKA
9KOJIOTHYECKOTO 3arpsA3HEHH) , YTO MOXKET OBITH 00YCIOBICHO
aIanTalMOHHON MOOWIM3anuell CHCTEeMbl aHTHPaIUKaTIbHOH
3aIIUTEl OPTAaHU3MA B YCIOBHAX YMEPEHHOTO 3KOJIOTHYECKOTO
3arpsizHeHus (puc. 3).
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Current effect: F(2, 45)=211, p<0,001
Vertical bars denote 0,95 confidence intervals

Xpeutn IlepeBHca PraHu

AHTHPaIHKATLHBIH II0TEHIIHAT KPOBH
=
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@

Puc. 3. Cpeonue snauenus u 95% 006epumenvubvlil UHMEPEATL
VPOGHSL 0Dl AHMUPAOUKATLHOU AKMUSHOCMU NILA3MbL KDOBU )
Juy obcnedyemont nonynayuu cen Xpeumu, Ilepesuca u Peanu
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HWHtepec npescTapiieT BBIABIEHHOE B XOMIE HCCIIEIOBAHHS PE3KOE
CHIJKEHHE YPOBHSI 00IIIel aHTHPaMKaIbHON aKTHBHOCTH TUIa3MBbI
KpOBH Yy JKUTeJel cena Pranu, xapakTepu3yronerocs cambIM Bbl-
COKMM YPOBHEM 3arps3HeHHs (HAaXOIUTCsl B HEMOCPEICTBEHHOM
OIIM30CTH K ISUCTBYIOIIEMY Kapbepy). ITO 0OCTOSITENBCTBO MOXKET
OBbITH OOYCIIOBJICHO TOZIABICHHEM OOLIeil aHTHPaJNKaIbHOW aK-
THUBHOCTH TIJIa3Mbl KPOBH B YCIIOBUSIX HHTEHCHBHOTO OKHCITUTENb-
HOTO CTpecca, MHUIMHUPOBAHHOTO KaK M30BITKOM IOJLTIOTAHTOB B
OKpyJKaroleit cpese, Tak U MPOBOCIIAIUTENBHBIMU (haKTopamy,
aKTHBHPOBAHHBIMU B TPOLIECCE Pa3BUTHs CHCTEMHOIO BOCIAJHU-
TETBHOTO NIPOIiecca B OPraHu3Me.

IIpu nccnenoBaHMU MHKPOSZIEP BBISBIECHO CPaBHUTENBHOE
YBEJINUEHNE YacTOThl MHKPOSIAEPHBIX OYKKalbHBIX KJIETOK B
30HE YMEPEHHOTO YKOJIOTHuecKoro HanpsokeHus (ceno IlepeBu-
ca) B CPAaBHEHHUH C 30HOM HU3KOTO KOJIOTHUECKOTO HAMPSKEHHS
(ceno Xpeutn) (puc. 4, SA). OOpariaeT BHUMaHUE YMEHbIIIE-
HHE KOJIMYECTBAa MUKPOSAEp y XKUTeJed Hauboiee 3arps3HeH-
HOro cenia Pranu, mpu 3ToM OTMeYaeTcsl HaJMUUe Pa3IudHBIX
TUIIOB MOBPEXIAECHUN spa - s/Ipa C HACEUKaMH, KOHJEeHcaluen
XpOMaTHHA, KaPUONU3HUC U HETIOCPEACTBEHHO aTlONTO3HbBIE Tea
(puc, 5b), 4to XapakTepHO A1 HHTEHCUBHOTO anonTo3a. Cie-
JyeT OTMEeTUTb, YTO 3HAYEHHE IOKa3aTells p IMpeBbIaeT 5%
YPOBEHB JIOCTOBEPHOTO Pa3INyus, CIEJOBATENbHO, HA JAHHOM
JTarne MOKHO CYIUTh JIMIIb O TEHAEHILUIX BBIABIECHHBIX 3aKO-
HOMEPHOCTEN.
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Current effect: F(2, 30)=2,5363, p=0,07
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YacToTa MMKPOAAEPHBIX KNEeTOK

Xpeutu MepeBuca PraHm

Puc. 4. Cpeonue 3nauenus u 95% u dosepumenvhwviil uHmep-
8al 4ACMONMbl MUKPOSIOEPHBIX KIEeMOK y 00C1e008AHHOU NONY-
asayuu cen Xpeumu, Ilepesuca u Peanu

b
Puc. 5. Knemku cauzucmoii 06onouku nonocmu pma: mukposopa (A), nospescdennvie sopa (b)

3akaouenne. Ha ocHoBaHMM aHanmu3a JUTEPaTypHBIX JaH-
HBIX U PE3YJBTATOB MIPOBEICHHBIX HCCIEIOBAHUN MpeaIaraeTcs
TUIIOTETHYECKasl MaTOreHeTHYecKas: MOAENb MPHYMHHO-CIIEN-
CTBEHHOM 3aBUCHMOCTH DPHCKOB DPa3BUTUSI PECIHUPATOPHBIX
U IUPKYIATOPHBIX 3a00NeBaHUN OT YPOBHS 3arps3HEHUs aT-
Mocdepsl, co3naroas TEOPEeTUYECKUH 0a3uc MHTEepIpeTannu
SMUAEMHOJIOTHUECKUX JAaHHBIX HAa OCHOBE HCCIIEI0BAaHHBIX
ouomapkepoB. CoracHo Hailel rumorese, Mpu XPOHUYECKUX
BOCHAJIMTEIbHBIX MPOIECCAX B YCIOBHUIX YMEPEHHOIO 3arpss-
HeHust atMocdepsl y xuteneil cen Xpeitun u Ilepeuca BbI-
CBOOOXK/IAIOIINECS B PECNUPATOPHOM TPAKTE U TONAJAIOINIHE
B CHCTEMHYIO LIMPKYJISAIHIO CBOOOJHBIE PaAMKalbl KUCIOPOAA
U JIPyTHe MeIUaTopbl BOCHANEHHUS, XOTS U CIIOCOOCTBYIOT MO-
Ounu3anuy 3alUTHBIX AHTUPAAUKAIBHBIX U PEIUTHKAI[MOHHBIX
MEXaHH3MOB B OpPraHU3Me, HAlPaBJIEHHBIX HA COXPAHEHUE CTa-
OUIBHOCTH T€HOMAa COMAaTHYECKUX KJIETOK, B TOXKE BPEMsI BbI-
CTyTaIOT B POJIM MEIHATOPOB BTOPUYHOMN aIbTEPALN U Pa3BH-
THsI BOCTIAJIUTENILHOTO TPOIIecca yKe B LIUPKYISITOPHOM pYCIIE,
CJISICTBHEM YETO SABIISETCS MOBBIIIEHUE pUCcKa pa3BuTus Al Ha
¢one Boicokoro pucka XH3JI. Beicokuii ypoBeHb 3arpsisHEHHs
OKpyxaroiel cpensl (cesno Pranu) cmocoOCTBYeT pa3BUTHIO
MEePMaHEHTHOTO HHTEHCHBHOTO OKHCIIUTENBHOTO CTpecca B I10-
PaXXEHHBIX TKAHSIX PECIUPATOPHOTO TPaKTa, KOTOPbIH Crocoo-
CTBYET Pa3BUTHIO TPEUMYIIECTBEHHO HEpenapadenbHbIX H3-
MEHEHUI B T€HOME KJIETOK, aKTHBALlUM MEXaHM3MOB aroNTo3a
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U MHTCHCH(HUKAIMH BTOPUYHOTO OKUCIHUTEIBHOTO CTpecca, Ko-
TOPBIH B YCJIOBUSX MCTOIIECHHS PECYpPCOB aHTHPaIUKaIbHOI 3a-
IIUTBI, 00YCIIOBIMBACT IIPEUMYIIECTBEHHOE TOPAKESHUE MUKPO-
OKPY)KSHHsI allONTO3HBIX KIETOK, pa3BuTHe GUOPO30B U APYrux
JIOKaJIbHBIX 3((PEKTOB, UYTO BEPOSITHEE BCETO M OTPAXKACTCS B
pe3koM yBenuueHun pucka pazsutust XH3JI B cene Pranu.

[IpennoxxeHHass naTroreHeTH4eckas MOJAENb IPUYUHHO-
CJICZICTBCHHOM 3aBHCHUMOCTH MEXJIy pPUCKAMU pa3BUTUS pe-
CHUPATOPHBIX U LIUPKYJIATOPHBIX 3a001€BaHUN U YPOBHEM 3a-
IPSI3HEHUS BO3AYIUIHON Cpefbl, I[ie BEAyLas pojib OTBOAUTCS
OKHUCIIUTEJIBHOMY CTpECCY, CTaTyCy CHCTEMHBIX U KJIETOYHBIX
MEXaHU3MOB aHTUPAAUKAIBHON 3aIIUTHl U MEXaHU3MaM I'€HOM-
HOIl CTaOMJIBHOCTH OpraHu3Ma, TpeOyeT JajbHEeHIIero yToune-
HUSL U TIEPENPOBEPKH, HO B TOXKE BpeMsi 00JafaeT MUPOKUMHU
BO3MOYKHOCTSIMU JlaJIbHEHIIIEro pa3BUTHSI.
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SUMMARY

THE STRUCTURE AND RISK OF CHRONIC MORBID-
ITY IN SOME VILLAGES OF THE UPPER IMERETI RE-
GION OF WEST GEORGIA AND THEIR MOLECULAR
AND CYTOGENETIC MARKERS

'Kvaratskhelia G., ‘Tikaradze E., Buleishvili M.,
’Sharashenidze G., 2Ormotsadze G., *Sanikidze T.

'David the Builder University of Georgian, *Tbilisi State Medi-
cal University, 3Beritashvili Center of Experimental Biomedi-
cine; “Sachkhere District Hospital, Georgia

The purpose of our study was to identify the nature of the
cause-effect relationship between the risks of developing of
Chronic Obstructive Pulmonary Disease (COPD) and Cardio-
vascular Disease (CVD) in patients residing in the villages of
Chiatura district, characterized by varying degrees of environ-
mental stress.

The residents (n=400) of the Chiatura district living in the vil-
lages, Khreiti, Perevisa and Rgani were examined. The villages
are characterized by different degrees of ecological tension (the
villages differ both in their remoteness from sources of environ-
mental pollution - manganese mining quarries and the scale of
its extraction, which allows them to rank according to the de-
gree of environmental tension: Khreiti - low, Perevis - medium,
Rgani - high). In the patients the blood general redox balance
and genetic parameters (the number of micronuclei in the scrap-
ings of the oral mucosa) were studied.

In the zone of moderate environmental stress (the village of
Perevisa), a significant increase in the indicator of the total anti-
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radical activity of blood plasma and an increase in the frequency
of micronucleated buccal cells were revealed in comparison
with the zone of low environmental stress (the village of Kh-
reiti). In residents of the village of Rgani, characterized by the
highest level of pollution, the indicator of the total antiradical
activity of blood plasma decreases sharply, the number of micro-
nuclei decreases, the presence of various types of damage to the
nucleus is noted, which is characteristic of intensive apoptosis.

Under the conditions of moderate air pollution, observed mo-
bilization of protective anti-radical and replication mechanisms
in the body are aimed at preserving the stability of the somatic
cell genome. Identified oxidative stress can also act as media-
tors of secondary alteration and the development of the inflam-
matory process in the circulatory bed, resulting in an increased
risk of arterial hypertension (AH) against the background of a
relatively high risk of chronic nonspecific obstructive pulmo-
nary diseases (COPD). High level of environmental pollution
contributes to the development of permanent intense oxida-
tive stress in the affected tissues of the respiratory tract. That
contributes to the development of predominantly nonreparable
changes in the cell genome, apoptosis and intensification of sec-
ondary oxidative stress, which, under conditions of depletion of
antiradical protection, causes preferential defeat of the microen-
vironment of apoptotic cells, the development of local effects,
reflected in a sharp increase in the risk of COPD.

Keywords: risk of chronic morbidity, environmental pollu-
tion, oxidative stress, genomic instability.

PE3IOME

CTPYKTYPA U PUCK PA3ZBUTHUSA XPOHUYECKUX
3ABOJIEBAHUI B CEJAX BEPXHE UMEPETH (3A-
INAJHAS I'PY3H1s1) U UX PEJOKC- U HUTOI'EHETU-
YECKHUE MAPKEPBI

"KBapauxesus I.Jlx., ‘Tukapanze J.T., 2byaenmBuian M.JL.,
apawennaze I.3., *Opmonanze ILJL., 2Canuxuaze T.B.

Tpysunckuii ynusepcumem [asuoa Cmpoumens,; *Tounucckuil
2ocyoapemeennblil. Meouyunckuil ynueepcumem, >Llenmp okc-
nepumenmanvnoi ouomeduyunsl um. U. Bepumaweunu, *Pail-
onnas bonvruya, Cauxepe, I pysus

Llesnpto nccienoBaHus SBUJIOCH OIPEIEICHHE XapakTepa
HquHHHO—Cﬂe}lCTBeHHOﬁ 3aBUCUMOCTU MEXAY PHUCKaMHU pas-
BUTHSI XPOHUYECKUX HecTenpUuecKuX 3a001€BaHuUI JIETKUX 1
CEepICYHO-COCYANCTHIX 3a00JICBaHU y MAIUEHTOB, POXKHBAIO-
mux B cenax Yuarypckoro paiioHa, XapakTepU3YIOIIHXCS pa3-
JIMYHOH CTENEHbIO SKOJIOTHUECKOH HaNPsKEHHOCTH.

O6cnenoanst 400 xuteneit Ynarypckoro paiioHa, poyKHBa-
toue B cenax Xpeut, [lepesuca u Pranu. Cena omimyarorcs
KaK CBOGH yHaJI€HHOCTBIO OT MCTOYHHKOB JKOJIOTMYECKOrO 3a-
IPSI3HEHHST — KapbepoB J0OBIYM MapraHia, Tak ¥ Maciuraba-
MU €ro )106])1'-[]/1, YTO NO3BOJIACT PAHXXUPOBATHh UX IO CTCIICHU
SKOJIOTHUECKOH HaNpspKeHHOCTH: XpenuTH — HusKas, [lepeBuca
— cpeaHss, Pranu — Bbicokas. ¥ sxutenei uzyvaincst oOumii pe-
JIOKC-0aaHc KPOBU U HMPOBOAMIINCH FEHETHUECKHE HCCIIEI0Ba-
HHSL — OIIPENeISUIOCh KOJIMUECTBO MUKPOSAEP B COCKOOAxX CIIH-
3UCTOH POTOBOH MOJIOCTH.

B 30HEe yMEpEeHHOIo 3KOJIOrMYECKOIro HampsKeHHs (ceslo
IlepeBuca) BBIABICHO 3HAYMTENBHOC YBEIMYEHHE IIOKa3a-
Teas o0Iel aHTHpPaIUKaIbHOW aKTHBHOCTH ILIA3Mbl KPOBHU
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N YBCJIUYCHUE YaCTOTbl MUKPOAACPHBIX 6y](KaJ'lele KJICTOK
B CPaBHEHUH C 30HOI HH3KOI'O JKOJOTMYECKOTO HAMpPsDKEHHS
(ceno XpeutH). Y xutened cena PraHum ¢ cambIM BBICOKUM
YPOBHEM 3arpsi3HEHHsI, [0Ka3aresb OOl aHTHPaIMKAIBLHOM
AKTUBHOCTHU IUJIa3Mbl KPOBU PE3KO CHHXKACTCS, YMEHBLIIACTCH
KOJIMYECTBO MUKPOAACP, OTMEYACTCA HAJIUYUEC Pa3JIMYHbIX TH-
IIOB TOBPEXICHUH SIpa, YTO XapaKTEPHO U1 MHTCHCUBHOIO
aronro3a.

B ycnoBusix ymepeHHOro 3arpsisHeHusi arMocepsl HalIo-
JACTCsl MOOMJIM3AIMs 3aIUUTHBIX AHTUPAIUKAIBHBIX W pe-
TUIMKAIUOHHBIX MEXaHU3MOB B OpPraHU3ME, HaIlPpaBJICHHBIX Ha
COXpaHEeHHE CTAaOWJIBHOCTH T'€HOMAa COMAaTHYEeCKUX KIIETOK;
BBISIBJICHHBINH OKHMCIIUTEIbHBIN CTPECC BBICTYIACT B POJIK ME-
JIaTopa BTOPUYHOHN aJIbTePaLl U PA3BUTHSI BOCIIAIUTEIILHOTO
npolecca B ILUPKYIATOPHOM pycile, CIEACTBHEM YEro sBIf-
eTcs NOBBILICHUE PUCKA apTepuaibHOM runeprensuu (Al) Ha
(OHE OTHOCHTENIBHO BBICOKOIO PHCKA XPOHHYECKHX HECIel-
nduueckux 3abonesanuii jgerkux (XH3JI). Beicokuii ypoBeHs
3arpsi3HEHUST OKpY)KAIoIIed Cpeabl CIIOCOOCTBYET pa3BHTHIO
IEPMAHEHTHOT'O MHTEHCUBHOTO OKUCJIUTEIBHOIO CTpecca B I0-
PaKEHHBIX TKAaHIX PECIUPATOPHOrO TPAKTA, YTO CIIOCOOCTBYET
Pa3BUTHIO HepernapabeabHbIX U3MCHEHHI B TEHOME KIICTOK, aK-
THUBALlMUM MCXAHU3MOB aronTo3a u HHTeHCH(bMKaHHH BTOPHUYHO-
I'0 OKUCJIUTEIIBHOTO CTpecca, KOTOPBIN B YCIOBUSAX MCTOIICHUS
PeCypcoB aHTUPAIUKAIBHOM 3alIMThl O0YCIOBIUBACT MOPAXKE-
HHE MHUKPOOKPYKSHUsI allONTO3HBIX KJIETOK, Pa3BUTHE JIOKAJIb-
HBIX 2((HEKTOB, UTO, 10 BCEH BEPOSITHOCTH, OTPAXKACTCS B pe3-
KOM yBeJIMueHUH pucka pazsutus XH3JL.
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AHAJIN3 3ABOJIEBAEMOCTH C BPEMEHHOM YTPATOM TPYIOCIIOCEHOCTH
CPEIN PABOTHUKOB XPU30THUJIOBOI'O ITPON3BOJCTBA 110 OBOTAINEHUIO PY/THOI'O MATEPUAJIA

"Mopae C.A., *Anexoepos M.M., '’Kapbuikacein 7K.7K., *Ortapos E.JK., 'Tuiemucos M.K.

!Kapazanounckuii 2ocydapcmeeniviii meOuyuncKkutl ynugepcumem, HayuHo-ucciedosamensCekas Canumapho-2ueuenuyeckas
nabopamopus, Kasaxcman, >Asepoatioscancrkuil MeOuyunckull ynueepcumen, Kagheopa oouecmeenno2o 300p06bst i Op2aHu3ayuu
30pasooxpanenus, baxy, Azepbaiioxcan, 3Pecnyonurkanckuil HayuHO-UCCIEO08AMENbCKULL UHCIMUNTYM N0 OXPAHEe mpyod

Munucmepcmea mpyoa u coyuanvHou sawumul nacenenus Pecnyonuku Kasaxcman, Kapaeanoa, Kasaxcman

TexHudyeckoe yCOBEpIICHCTBOBAaHME W WHTEHCH(UKAIUSL
MIPON3BOJICTBEHHBIX IIPOLIECCOB BO MHOTHX OTPACIISIX MPOMBIII-
JICHHOCTH 9YacTO ONEPEeXaloT yPOBEHb M TEMIIBI pa3padOTKH U
BHEJIPEHUS CPE/ICTB YIyUIICHUs YCIOBHI TPyAa M MOBBIIIAIOT
PHCK BO3HHKHOBEHUS KaK OOLIMX, TaK M NMpo(ecCHOHAIBHBIX
3abonesannii [11]. [To MHEHHIO aBTOPOB, aBTOMATH3AIMs yIIPaB-
JICHUsI CIIOKHBIMU IIPOLECCAaMH M CHCTEMaMH He 0CBOOOXKIaeT
YeJIoBeKa MOJHOCTHIO, @ CTAaBUT €r0 B HOBBIE YCIIOBHS, T.€. HE
obecrieqrBaeT ONTHMAJBHBIX YCIOBUH TpyAa U HE IPHBOIUT K
CHIDKCHUIO YPOBHSI 37I0pOBBsI paboTaromux [5].

Ilo nanubIM psana uccienosareneit [2,4,6-8,10], BpeMeHHYIO
yrpary Tpynocnocodnoctr (BYT) BO3MOXKHO CHU3UTH Ha IPO-
MBIIUICHHBIX TPENPUATHSIX 3a CUET MPEAyNpekAeHHs IMpo-
CTyAHBIX 3aboyieBaHHMH, KoTopble cocraBisiior 30-35% Bcex
CITy4aeB HETPYIOCIOCOOHOCTH M TIOBBIIICHUS d((PEKTUBHOCTH
JIMHAMAYECKOT0 HaOIIOeHNs 3a ANUCIIAaHCEPHBIMU OONBHBIMU,
MHBAJIN/IAMH, YacTO ¥ JUINTENHHO OOJICIOINMH, TaK KaK Ha 3Ty
rpynIy npuxoautcs 35-55% Bcex THEH HeTpyHIoCIIOCOOHOCTH.

M3BectHO, uto 40-50% HaceneHus IMOABEPraeTcsi BO3JEH-
CTBHIO Pa3IMYHBIX BPEIHBIX (PAKTOPOB B INPOILECCE TPYHLOBOH
nestenbHOCTH. HecMoTpst Ha To, 4TO mpodeccroHalbHEIE 3a-
OoJieBaHMsI BCTPEUAIOTCSI pexe, YeM Jpyriue OCHOBHEIE 0oiie3-
HU, UX COIMAJILHOE 3HAYCHHE BEIIMKO, TaK KaK OHU MOPAXKAIOT
3HAYHUTETHHOE YHCIIO JIUI TPYJOCIIOCOOHOTO BO3pacTa, HepeaKo
MIPOTEKAIOT TSHKENIO U SIBISIOTCS HMPUYMHON MOTEPH TPYAOCIIO-
COOHOCTH.

Ienpro nccnenoBanus BUIIOCH U3yUCHUE 3a00JICBAEMOCTH C
BPEMEHHOH yTpaToil TpyHoCIocoOHOCTH paboTaIOMuUX Ha XPH-
30THiI0BOM Tpou3BojcTBe AO «Kocranalickue MUHEpab» MO
000TraIeHnIo pyAHOTO MaTepraa.

Marepnaa u Metoabl. CopMHPOBaHBI IPOM3BOJCTBEH-
HO-TIPO()eCCHOHANIBHBIE TPYIIBI, KOTOPhIE MOJBEPIIHCH BO3-
JIEWCTBUIO TPOU3BOACTBEHHBIX (PAKTOPOB OOOTaTHTEIHHOTO
komruiekca (OK) 1exa pynomnoaroToBKy pa3jindHON WHTEHCHB-
HocTH. [Ipn 3TOM HCIIONB30BAINCH NAaHHBIE yyeTa pabOTHHKOB
n3 oTJena KajapoB, JUCTKOB BYT u pesynbrarel paHee mpose-
JICHHBIX TUTUEHUYECKHUX NCCIIEI0BAHMI 110 N3yUYEHHIO YCIOBUIT
Tpyna padorHukoB OK. Kpome cBenenmii o npodeccun, yqn-
TBIBAJIM TIOJI, CTaXX PabOTHI MO JaHHOH creruansHocTh. [pn

BEIOOpe M (OPMHUPOBAHUM TPYHIT HCCIEIOBAHHS, B KOTOPBIX
H3yJanach U CpaBHHBAJIACh 3a00J1€Ba€MOCTb, 00ECIIeUHBAIN HX
CXOJICTBO IT0 BCEM OCHOBHBIM IIpHU3HAKaM (BO3pACT, IOJ, CTaX
paboThI) M pa3IUyKe CONIACHO KOMIUIEKCY IPOHM3BOJCTBEHHO-
npodeccronanbHeIX (pakTopoB. CHopMHUPOBAHEI J1BE TPYIIIEI
HCCIIEIOBAHMSI.

[TepByro (KOHTPOJBHYIO) TPYIIy COCTAaBWIM PaOOTHUKH
YIpaBJICHNs] KOMOMHATa ¥ MH)KCHEPHO-TEXHUUECKHEe pabOTHHU-
kxu (MUTP) BcnomorarenbHbIX 1exoB (n=299). YcioBus Tpyna
UTP onenuBanuck kKak Oonee OiaronpusitHbie, Tak kak UTP B
KOHTAKTe C BPEIHBIMH IIPOM3BOJICTBEHHBIMU (haKTOPaMH HAXO-
JUITCST HETIPOJOJDKUTEIEHOE BPEMST 1 HHTEHCHBHOCTD (haKTOPOB
HEe3HAYUTENIbHAS.

Bropyio (0oCHOBHYyI0) Tpymiy coCTaBHIM padounme IEXOB
pynonoaroToBku u oboramienust (n=917). XapakTepHoil 0co-
OEHHOCTBIO YCIOBHH TpyJa pabourX JaHHOM TPYIIIbI SBISETCS
MIPUCYTCTBHE HHTEHCUBHOTO Iryma (Ha 10 16A BbIlIE Mpesesb-
HO JIOIyCTHMOTO YPOBHS), 3aIIbIIGHHOCTH BO3/yXa XPH30THII-
acOecTocoziep kalel MbUIbI0 M XPH30THII-aCOSCTOBBIMH BOJIOK-
HaMu (10 3 pa3 BEIIIE MPEAENBHO JOIYCTUMON KOHIIEHTPAINH),
HEJI0CTAaTOYHas! [IPOM3BOACTBEHHAS! OCBEIICHHOCTD, IEPeraibl
MHUKpOKJIMMATa, TSDKECTh W HANpPSHKEHHOCTh TPYAOBOTO IIPO-
1ecca Ipyu pa3IMYHBIX IPOM3BOJCTBEHHBIX MpOILeccax Mo mepe-
paboTKe XpU30THUII-acOECTOBBIX Py/ B IMHAMUKE pabovero Bpe-
MEHH.

Pacripenienenne pabOTHHKOB M3y4yaeMbIX nozapaszeneHuii AO
«Kocranaiickue MuHepasbb 3a 3 roja ¢ y4eToM MoJja NpecTaB-
neHo B Tabmuue 1. B ocHOBHOIT rpymme coctaB paboumx 1o mo-
JIOBOMY TIPH3HAKY OBLI IPHMEPHO OJMHAKOB, @ B KOHTPOJILHOM
rpymre npeodiaanain skeHmuHs (1:2,8).

CpeznHue 3HaUSHNUS cOcTaBa paboTaromux 3a Tpu roza (2015-
2017 rr.) o Bo3pacTy u cTaxxy npuBeaeHs! B Tadiuie 2. Pacmpe-
JieJieHre pabounX ¢ y4eToM CTaXka MMeN HEeKOTOpble 0COOeH-
HOCTH: 0oJiee MOJIOBUHBI pabOTAIOIINX UMEIH CTaXK pabOoTHI 10
9 siet (koHTpOIb — 53,5%, ocHOBHast — 53,0%), co cTaxxem 10-19
JeT B KOHTPOIJIbHOM rpymiie 6su10 20,0%, B ocHOBHO#H — 26,1%,
co ctaxem 20-29 ner — 18,3% u 13,3%, coorBercTBeHHO. Ham-
MEHBIIYIO YacTh 00CJIeIOBAaHHBIX B 00SHX TPyIIax COCTABIIIH
nvna co ctaxkem oonee 30 et (8,2% u 7,9%, COOTBETCTBEHHO).

Tabnuya 1. I'endepnoe pacnpedenenue usyuaemvix 2pynn pabomaiowux (Kpy2no200o8ule, 8 cpeonem 3a mpu 2ood, 8 %)

I'pynnsi MyKuUMHBI KeHmuHbI
Konrponbhas 25,8 74,2
OcHoBHast 45,7 54,3

Tabnuya 2. Pacnpedenenue no 6o3pacmy u cmaicy (Kpyeno2o0oswie,

6 cpeonem 3a 3 200a, 6 %)

Crax Konrpoabnas OcHoBHas
Jlo 9 ner 53,5 53,0
10-19 net 20,0 26,1
20-29 ner 18,3 13,3

30 u Gosee 8,2 7,9
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Pesyabrarel M ux o6cyxaenue. OCHOBHYIO 4acTh paboT-
HukoB AO «Kocranaiickie MUHEpaabD» COCTABJIAIOT JIMLA CO
ctaxeM 210 19 siet paGoThl B yCIOBUSIX BO3ACHCTBUS XPU3OTHII-
acOecTcomepKaniei mbUIH.

CranmapTu3anus mokasaresieil 3aboneBaemoct ¢ BYT mo
BO3PACTHBIM U IIOJIOBBIM PA3JIMYUAM CYLIECTBEHHBIX U3MCHEC-
HUI HE BBISIBUJIA.

[MpoBenennblii ananu3 3adoneBaemoctd ¢ BYT B nsydae-
MBIX I'pynnax B 3aBUCUMOCTH OT I10JIa BBISIBUJI, YTO MY>KYUHBI
OCHOBHOMH TPYIIIbI UMEIOT OOJIBIINE [TOKa3aTesn 3ab0ieBaeMo-
CTH KaK M0 yrcity OoneBmx Jiui (21,2+2,2), Tak U 1o ciy4dasm
(39,246,0) u musam Herpynocnocodnoctu (514,1) na 100 kpy-
IJIOTOJIOBBIX PA0OYUX, YEM Y MYKYMH KOHTPOJILHOW IPYIIbI —
9,1+0,2 uncno 6onesiux i, 14,7+0,7 cinyqaes u 203,1 anei
Herpynocnocobnoct Ha 100 kpymioromoBbix pabounx (Ta-
omuua 3). [Tokazareny 3a00JIeBa€MOCTH JKSHIIUH KOHTPOJIBHOM
IPYHIIBI KaK 1o yucity 6oneBmux jaun (20,3+1,9), Tak u o ciy-
vasm (31,3+1,9) u qusm HeTpygocrocobHocTH (474,1) HECKOIBKO
BBILIE, YEM Y JKCHIIMH OCHOBHOM IPYMITBI (YMCIIO GOJIEBIINX JIUIL
- 16,7+0,7, ciyqaes - 30,0+2,6 u 449,2 nueii Ha 100 xpyniorozo-
BbIX). Kak cremyer u3 Tabnuip! 3, mokasaresn 3a001eBaeMoCTd Y
MY>YUH OCHOBHOM T'PYIITBI BBIIIE, YeM Yy JKEHIIUH 3TON TPYIIIbI,
XOTsl MMEIOIMECs] Pasinuusl B IOKa3aTessix 3a00JIeBAeMOCTH C
BYT cpenu My»4uH 1 )KEHILMH OCHOBHOM IPYMIThl HE3HAYUTEb-
HbIC, YTO, 110 BCEH BEPOSTHOCTH, OOBSICHSIETCS O0Jiee TSKEITBIM U
HaIPSDKSHHBIM TPYIOM JIUII MY)KCKOTO TI0J1a U CKa3bIBaeTCsl Ha I10-
Ka3aTelsix 3a00/1eBaeMOCTH.

B KOHTpONBHOI Tpymnme, Ha00OPOT, y KEHIIMH [OKa3aTeIH
3a00J1€BaEMOCTH KaK 110 OOJEBIIUM JIMLAM, TaK U B CIIydasx U
JTHSIX HETPYLOCIIOCOOHOCTH NPEBBIILAIOT TAKOBBIC Y MYKUUH.

Amnanus 3aboneBaemoctu ¢ BYT pabounx 1iexa oboramieHust
U PYJOIOATOTOBKH C Y4ETOM CTaXka BBISIBUII CHIDKEHHE 3a0ouie-
Ba€MOCTH B OCHOBHOM U KOHTPOJIBHBIX I'PYIIIIAaX C YBEJINYCHUEM
cTaka paboThl B KOHTAKTE C XPHU30THI-acOCCTOBOU MbLIBIO (Ta-
onuna 4).

HauGounbuine nokasarenu 3a00J1€BaeMOCTH BBISBIICHBI Y Ma-
JIOCTXKUPOBAHHBIX Pabovux (10 9 JIeT), KOTOpbIe COCTABHIIN B
KOHTpoJibHOW Tpynmne 24,4+1,3 cnyuas, 368,1 nHeil HeTpyzno-
CIOCOOHOCTH M B OCHOBHOI#I rpymre - 35,1+1,6 ciyuas, 437,2

nHel Ha 100 kpymiorofnoBsIX pabodnx, 4To CIEAyeT OOBSCHUTh
HEAOCTATOYHBIMH SaL[Il/ITHO—HpI/ICHOCO6I/IT€Il]>HbIMI/I pe3€cpBa-
MM OpraHu3Ma y pabo4ux co CTakeM 10 5 JeT B CPaBHCHUU C
Oosiee CTaXXUPOBAHHBIMU JIMLIAMH, Y KOTOPBHIX CHOPMUPOBAHEI
aJarTallMOHHbIC MCXAaHU3MbI Ha BO3ﬂeﬁCTBHe IPOU3BOACTBECH-
HBIX BPEIHOCTEHl, YTO HAXOJHUT CBOE OTPAYKESHHE B CIICIYIOINX
IIOKa3aTesax: y Jul co ctaxkeM 20-29 j1eT KOHTPOIbHOM IPpyIIIb
(8,9£1,8 ciyuas u 124,4 nHeit HETPyAOCHOCOOHOCTH) B CpaB-
HEHUH C JIMLAMHU co cTaxkeM 110 9 jer (24,4+1,3 ciyuas, 368,1
JHEH HeTPYJOCHOCOOHOCTH) IoKaszaTesd Hike Ha 2,6 u 2,9
pasa, COOTBETCTBEHHO. AHAJIOTMYHAsi KapTHHA HAOJIONAeTCs B
OCHOBHOI rpymme: 8,9+2.3 cmyvas, 160,0 nHeil HeTpynocmo-
cobHocTH Yy JHIl co ctaxkeM 20-29 e, a y JIMI[ CO CTaKeM 110
9 net — 35,1£1,6 cinyuas, 437,2 qHel HETPYOCIIOCOOHOCTH Ha
100 KpynI0rotoBbIX pabo4nx.

OOHapy>KeHHbIE JTOCTOBEPHbIC Pa3INUMsl MKy TOKa3aTels-
Mu 3a00JIeBaEMOCTH B OCHOBHOW M KOHTPOJIBHOM IPyIIIax y JIUI]
co craxeM 30 u Gosiee JeT yKa3plBalOT Ha JOCTATOUHO JAJIUTEIb-
HOE BO3/ICHCTBHE BPEIHBIX POU3BOJICTBEHHBIX (DAKTOPOB, NPU
KOTOPOM IPOUCXOAUT UCTOLICHHE aalTalllIOHHO-TIPUCIIOCOOH-
TEJILHBIX BO3MO)KHOCTEH OpraHun3ma, crocoOCTBYIOLIee Pa3BH-
THUIO 3200JI€BaHUIA.

OcHoBHbIe MoKazarenu 3aboneBaemoctu ¢ BYT B 3aBucumo-
cTH OT podeccun (Tabiuia 5) mokasay, 4To ypoBeHb 3a00Je-
BaeMOCTH pabOYnX OCHOBHOM Tpymibl Bbimie (69,2484 ciyuas,
1127,3 nust va 100 KpymioroJoBbix pabO4YMX) B CpaBHEHUH C
JTAaHHBIMU KOHTPOJIbHOM rpymisl (46,0+2,6 ciaydas, 677,3 nueit
Ha 100 Kpyr10rooBbIX pabovnx).

[Ipu sTOM OOHApY)XMBAETCS CTATUCTHYECKH JOCTOBEpHAas
pa3HuIa B MOKa3aTessix ypoBHs 3a00jeBaeMOCTH pabovnx oc-
HOBHOﬁ prﬂﬂbl u KOHTpOJ’[bHOﬁ F‘pyﬂﬂbl o CJ'[y‘laﬂM n JHAM
HETPYI0CHOCOOHOCTH, I7Ie BUHO, YTO B OCHOBHOH I'PYIIIIE CIIy-
Yyay ¥ IHY BbIwe B 1,5 u 1,7 pa3a ypoBHS CpaBHUBAEMbIX [10Ka-
3aresieil KOHTPOJIBbHOM rpymnbl. Yncio GoNeomux UL TakKe B
1,3 pa3a Gosbllie B OCHOBHOM IpymIie, HEXKENIU B KOHTPOJIBHOM,
OJIHAKO Pa3HMIA HEAOCTOBEPHA. BHIIEH3II0KEHHOE YKa3bIBAeT
Ha 3HAQYUMOCTb ITPOM3BOACTBECHHBIX q)aKTOpOB XPpU30THII-aC-
0eCTOBOTO MPOU3BOACTBA B (HOPMHUPOBAHUH 3200JEBACMOCTH C
BYT y paboruukos OK.

Tabnuya 3. 3abonesaemocms ¢ BYT 6 3asucumocmu om nona (na 100 kpyenoeodoswix pabouux)

KonTpoabhas OcHoBHast
2 = 2 =
2 2
et : | 5| £ |E| E | 2| E |E| £ |2| E | %
=] 2 E‘ 2 = 2 =] 2, ? 2, = 2,
[>] >
%] =
My>K4nHBI 9,1+0,2 2 14,7+0,7 2 203,1 2 21,2422 | 1 [39246,0 | 1 514,1 1
Kenmuner 20,3+1,9 1 31,3+1,9 1 474,1 1 16,7£0,7 | 2 | 30,0£2,6 | 2 4492 2
Tabnuya 4. 3a6onesaemocms ¢ BYT 6 3asucumocmu om cmaoica (na 100 kpyeno2zoooswvix pabouux)
KOHTPOJILHAS OCHOBHAasI
Cra. = = = e = e
rpynmbl Boabubie z ciaydyan = JAHH 5 Boabnbie z ciay4yan z JHH =
2 =) =3 =) 2 =)
109 n 15,0+1,6 1 24,4+1,3 1 368,1 1 19,1+1,0 1 35,1+1,6 1| 4372 1
10-19 1 6,6+0,5 2 10,0+1,8 2 151,5 2 9,8+1,1 2 16,8+2,9 2| 2793 2
20-29 n 5,7+0,7 3 8,9+1,8 3 124,4 3 5,2+1,2 3 8,9+2.3 3 | 160,0 3
30 u 6om. 2,0+0,8 4 2,7+1,1 4 46,6 4 3,3+0,7 4 5,3+0,9* 4 | 8l1,5% 4
npumeyanue: * - p<0,05, docmoseprHocmov paznuyull N0 CPAGHEHUIO ¢ KOHMPOIeM
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Tabruya 5. 3abonesaemocms ¢ BYT 6 3asucumocmu om npogpeccuu (na 100 kpyenocoooswix pabouux)

IIpodeccnonanbHble rpynnbl Boabubie §_ ciayyan E_ JHH E_

KouTponbHas rpymnmna 28,9424 2 46,0+£2,6 2 677,3 2

OcHOBHas Tpynna 39,0+4,4 1 69,28, 4% 1 1127,3 * 1

npumeuanue: * - p<0,05, docmoseprocms paznuiuil RO CPAGHEHUIO ¢ KOHMPOLEM
Tabnuya 6. 3abonesaemocms ¢ BYT 6 3asucumocmu om knacca 6onesneii (na 100 kpyenocodoswvix pabouux)
KoHTpoabHas rpynna OcHoBHast rpynmna
Kanaccsl 6os1e3Heii
BoneHbie | panr citydan paur | Jlum | panr | BonbHBIE | paHr | cioy4am | paHr | JHH | paHr

Wudexunn 0,8+0,001 8 0,9+0,00 8 8,9 11 1,2+0,001 9 2,9+0,09* 6 59,4* 5
HoBoo6pazoBanus 0,0 0,0 0,0 0,6+0,001* 12 1,6+0,04* 10 | 38,0* 7
Bonesnu kpou 0,1+0,00 11 0,2+0,00 12 2.4 12 1,0+0,01 10 1,1+0,01 12 16,0* 12
B.aH10Kp. cuctembl 0,0 0,0 0,0 0,5+0,001* 13 ] 0,7+0,02* 13 13,1* 13
Ilcux.pactpoiictsa 0,3+0,00 9 0,6+0,001 10 15,6 8 0,3+0,00 14 0,3+0,02 15 4,9 16
B.HepBHOIT cucTeMbl 0,0 0,0 0,0 0,2+0,00 15 0,3+0,01 15 53 15
B.rnaza 0,3+0,00 9 0,5+0,001 11 10,4 9 0,8+0,001* 11 1,3+0,01* 11 18,6* 11
b.yxa u cocu.otp. 0,2+0,00 10 0,2+0,00 12 1,1 13 0,3+0,00 14 0,5+0,01 14 9,4 14
Bb. CCC 2,2+0,001 5 3,1+0,001 5 51,7 5 4,6+£0,01* 4 6,0+0,1 4 85,3 4
b. opr. npixanus 11,4+0,1 1 12,3+0,04 1 144,5 1 18,7+0,2 1 22,34+0,4* 1 206,7 1
B. XKT 1,9+0,00 7 2,340,002 7 28,2 7 2,2+0,02 7 2,8+0,01 7 37,1 8
B. xoxu 0,8+0,00 8 0,84+0,00 9 10,0 10 2,3+0,001* 6 2,7+0,04* 8 36,4* 9
B. KOCTHO-MBIII.CHUCT. 4,9+0,04 3 6,0+0,05 3 76,4 4 8,1+0,03* 3 8,8+0,1* 3 168* 3
b. Mouermo.cucr. 2,0+0,001 6 2,540,002 6 453 6 2,740,003 5 3,240,05 5 43,7 6
TpaBmbl 6,5+0,02 2 8,8+0,02 2 140,3 2 8,3+0,01 2 11,0+0,2 2 191,2 2
[Ipoune 4,5+0,11 4 5,64+0,09 4 87,7 3 1,6+0,02* 8 1,8+0,01* 9 30,5% 10

npumeuanue: * - p<0,05 — docmosepHoOCmb paziuuuil N0 CPAGHEHUIO ¢ KOHMPOIeM

Vcxozst U3 BBILIEN3II0KEHHOTO, COIVIACHO IIIKaJe OLICHKH 3a-
00JIeBaeMOCTH C BPEeMEHHOM yTparod TpyaocrocodHocTH [3],
nokasarenu 3aboneBaeMocTu padotHukoB OK, mexa pymomnon-
T'OTOBKH B OCHOBHOﬁ rpynne MO>XHO OILICHHBATH 110 CJ'Iy‘-IaﬂM -
KaK HIKE CPETHETrO, 10 JHSIM HETPYA0CIIOCOOHOCTH — KaK BbILIE
CpelHero, a aHaJOTUYHbIE MMOKa3aTesH 3a00IeBaeMOCTH B KOH-
TpOJ'I]:HOﬁ r‘pynne mo CJ'ly'-IaﬂM OIICHHUBATh KaK OY€Hb HU3KHUE, I10
JTHSIM HETPYAOCTIOCOOHOCTH — KaK HUXKE CPETHETO.

B pesysbrare ananu3a 3a060JeBaeMOCTH MO Kilaccam O0JIe3HH
(Tabnuua 6) yCTaHOBJIEHO, YTO B CPAaBHUBAEMBIX IPyIIax Mep-
BOE MECTO 3aHMMAIOT 3a00JIEBaHMsI OPTaHOB JBIXaHHsI, TIPU ITOM
B OCHOBHOI1 rpyme oHu coctaBuiu 22,3+0,4 ciyuqas, 206,7 nHeit
HeTpynocnocobHocTr Ha 100 KkpyroronoBbIx pabounx, 12,3+0,04
ciyqaeB U 144,5 nueit HerpynocnocodHoctr Ha 100 kpymioromo-
BBIX pabouMX B KOHTpONIbHOM Tpymie. [lepBaimpoBanue 3aboite-
BaHI/Iﬁ OpPraHoOB AbIXaHUS MOATBEPKAACTCA UCCIIEI0OBAHUAMU aBTO-
POB ¥ B IPYTHX OTPACIISIX MPOMBIIUICHHOCTH PecryOmuk u cTpan
CHI [1,9]. B ocHOBHOI1 rpymie BTopoe MeCTO 3aHUMAIOT O0JIe3HH
KOCTHO-MbIIIeuHOM cuctems! (8,8+0,1 cimyuaes, 168,0 nHeit), B
KOHTPOJILHOM TpyIIIe — Ki1acc 0oe3Hell «TpaBMbl U OTPABIICHUSD
(8,8+0,02 ciyuas, 140,3 nHs1), mprueM OCHOBHYIO JJOJTFO 3TOH Kare-
TOPHH COCTABILIIOT ciiydan ObITOBBIX TpaBM (95,2%). Tperbe me-
CTO B CTPYKType 3a00JIeBaeMOCTH I10 KJ1accaM 0oJie3Hel B OCHOB-
HOU IpyTINe 3aHUMaeT KJ1acc O0JIe3HeH «TpaBMbl M OTPABIICHHS», &
B KOHTPOJIBHOM IpyIre — 00I€3HN KOCTHO-MBIILIEYHOH CHCTEMBI.

CrenyeT OTMETHUTb, YTO B OCHOBHOM I'pyIIIIE YacTOTa CIIyyaeB
0oJie3Helt OPraHoOB JBIXaHUS U KOCTHO-MBIIICYHON CHCTEMBI J10-
CTUIacT CTaTUCTUYCCKU NOCTOBEPHBIX BEJIMYUH B CPABHEHUU C
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KOHTPOJILHOU TPYIIIOi; aHAIOrHYHAast KapTHHA HaOMI0aeTcs 1 B
OTHOILIEHUH OOJIE3HEH I1a3 U KOXKHBIX MOKPOBOB. B TO ke Bpe-
Msl, OOJIE3HM KJIacca «IPOYHe» JOCTOBEPHO BBIIIE B KOHTPOIb-
HOM rpye, HeXeln B OCHOBHOM.

Takum o6pa3om, uzyuenue 3abonesaemoctu ¢ BYT paborHu-
xoB OK, niexa pynonoarorosku AO «KocTaHalickie MUHepab»
BBISIBUIIO, YTO ypoBeHb 3a0oneBaeMocTu ¢ BYT pabounx OK B
CPaBHEHUU C KOHTPOJIBbHOU I'PYIIIOH, T.e. pAOOTHUKaMHU BCIIOMO-
raTeNnbHbBIX MPoQeccHil SIBISETCS BBICOKUM U IO IIKAJIe OIICHKH
ypoBH# 3a0oneBaemocth ¢ BY T oneHuBaeTcs 1o 4ucity ciydaes
KaK HIDKE CPEIHEro, a 10 YUCIy AHEH HeTPylIoCIOCOOHOCTH Ha
100 kpyroroqoBbIX paboYHX OIIEHUBAETCSI KK BBIIIE CPETHETO,
B KOHTPOJILHOI IpyTIe 3a001€BaeMOCTb 110 YUCITY CIIy4aeB olie-
HUBAETCS KaK O4YeHb HM3Kas, 110 YHUCILy JHEH — HIDKEe CPeTHEro.
ITonydeHHbIE pe3yabTaThl MO3BOJISIOT CAENATh CIEAYIOIINE BbI-
BOJIBI:

- okasarenu 3abosieBaemoctu ¢ BYT cpenn MyXuuH OCHOB-
HO# IpyNITBI BBIIIE TaKOBBIX (4ucio GoneBumx jaun 21,2+2.2,
39,246,0 cnyqaeB u 514,1 nueit Herpynocnoco6Hoct Ha 100
KPYIJIOTOZIOBBIX pabo4MXx), MYKUYMH KOHTPOJBHOM TIPYIIIbI
(9,1+0,2 Gomesuux nuw, 14,7+0,7 cnydaeB u 203,1 nHeii He-
TpynocrnocobHoct Ha 100 KPyIIOrofoBhIX paboUnXx);

- 3abomeBaeMocTb ¢ BYT B cpaBHHBaeMBbIX NMpodeccroHallb-
HBIX TPYIIaxX CHIKACTCS C yBEJIMUCHHUEM cTaka paboTsl. JT0,
M0 BCell BEPOSITHOCTH, O0YCIIOBJICHO TEM, YTO OPraHH3M y CTa-
JKMPOBAHHBIX pabounx Oojiee yCTONUMUB 3a cueT (POPMHPOBAHHS
3aIIUTHO-TIPUCIIOCOOUTENIBHBIX MEXaHU3MOB K JICHCTBYIOIIUM
IIPOM3BOICTBEHHBIM BpPEAHOCTSAM. BBIABICHHBIE IOCTOBEpHBIE
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pasinuus B rokasarelsix 3adonesaemoctu ¢ BYT y i ocHoB-
HOI M KOHTPOJIBHOM TpyIn co ctakeM 30 siet u Oosee yKkasbiBa-
10T Ha UX [IPUHAJUIEKHOCTD K TPYIIIE PUCKA;

- aHa;iM3 3a00J1eBaeMOCTH 110 KjlaccaM 0O0JIe3HH B CPaBHHU-
BAaEMBbIX I'pYyINIax BbISIBUJ, YTO IEPBOE MECTO 3aHMMAIOT 3a-
OosieBaHMsI OPraHOB JbIXaHUs. B ocHOBHOII rpymme Bropoe
MECTO 3aHUMArOT 0OJE3HM KOCTHO-MBIIICYHOW CHCTEMBI, B
KOHTPOJILHOW TPyIIe — KjIacc 00JIe3HeH «TpaBMbI U OTpaBJie-
HU», U3 HUX Ha JIOJII0 OBITOBBIX TpaBM mpuxomutcs 95,2%.
Tperbe MecTO B OCHOBHOM IpyIllie 3aHUMAET KJIACC «TPABMBbI
U OTPAaBJICHHUS», B KOHTPOJIBHOH rpymme — 001e3HH KOCTHO-
MBILICYHOH CHUCTEMBI.

3akJirouenue. VckinroueHue U3 Npou3BOJICTBEHHOHN cpelibl
HEeONIaronpusTHHIX (AKTOPOB M, COOTBETCTBEHHO, MOJHAs
JIMKBUAANNS TPO(ECCUOHATBHBIX PUCKOB HEBO3MOXKHA JIaKe
B TE€X IPOU3BOACTBAX, I/I€ BHEAPEHBI IEpPeIoBasi TEXHOJIOT s
npouecca, COBPEMEHHOE 00OpyHOBAHHE, BBICOKAs KYJbTY-
pa TPOM3BOACTBA, OTIMYHOE MEAMIMHCKOE 00CIy)KHBaHUE.
COOTBETCTBEHHO, Ba)KHEHIIMMHU NPODYUIAKTUICCKUMH Me-
pONIPHUATHSMH 110 OXpaHe Tpylda W HpoduiakThke mnpodec-
CHOHAJIbHBIX 3a00JIeBaHNH SIBISIIOTCS HCCIICJOBAHUS, HAIIPAB-
JICHHBIE HA YCTAHOBJICHHE B3aHMMOCBSI3U POJA JESATEIBHOCTH
pabOTHHKOB C PHCKaMHU pa3BUTHs NPOPECCHOHAIBHBIX 3a-
0oJieBaHMiA, 4TO SIBJISIETCS HEOOXOAMMOI Mepoil coxpaHeHHs
U YKPEIUICHHUs 3[0POBbs PaOOTHHKOB IyTeM pa3paboTKH U
BHE/IPCHUs] HayYHO OOOCHOBAHHBIX MPOQUIAKTHUECKUX Me-
PONPUATHH.
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SUMMARY

ANALYSIS OF MORBIDITY WITH TEMPORARY DIS-
ABILITY OF WORKERS IN THE ORE BENEFICIATION
ON CHRYSOTILE PRODUCTION

Tbraev S., 2Alekberov M., 'Zharylkassyn Zh., *Otarov E.,
'Tilemisov M.

!Karaganda State Medical University, Scientific-research san-
itary-hygienic laboratory, Kazakhstan; ’Azerbaijan Medical
University, Department of Public Health and Health Organiza-
tions, Baku, Azerbaijan; 3Republican Scientific-research Insti-
tute for Labor Protection of the Ministry of Labor and Social
Protection of Population of the Republic of Kazakhstan, Kara-
ganda, Kazakhstan

This study is aimed at studying the morbidity with temporary
disability (MTD) of employee working in ore beneficiation at
chrysotile production of JSC “Kostanay Minerals” . It was found
that the incidence of MTD is higher among male male workers
than in men in the control group, and the incidence of MTD in
the compared professional groups decreases with an increase in
work experience. This is possibly due to the fact that the organ-
ism of the trained workers is more stable due to the formation
of protective adaptive mechanisms to the current production
hazards. However, the revealed reliable differences between the
main and control groups in the trainees group for 30 years or
more rank them at risk. When analyzing the morbidity by class
of disease in the compared groups, respiratory diseases take the
first place. In the main group, the second place is occupied by
diseases of the musculoskeletal system, in the control group -
the class of illnesses “traumas and poisonings” with the share of
domestic injuries accounting for 95,2%. The third place in the
main group was occupied by the class of “trauma and poison-
ing”, and in the control group - diseases of the musculoskeletal
system. The obtained research results allow us to conclude that
in the current conditions of industrial development of industry
in the Republic of Kazakhstan, the continuous improvement of
the most important preventive measures for labor protection and
the prevention of occupational diseases on the basis of studying
the morbidity with MTD remain relevant, they should be aimed
at establishing the relationship between the kind of activity of
workers with risks development of occupational diseases.

Keywords: morbidity with temporary disability, chrysotile
production, ore beneficiation.
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PE3IOME

AHAJIN3 3ABOJIEBAEMOCTH C BPEMEHHOM YTPA-
TOM TPYIOCHOCBHOCTH CPEJAA PABOTHHUKOB
XPU30THUJIIOBOT'O MPOU3BOACTBA IO OBOT'ALIE-
HUIO PYJHOI'O MATEPHUAJIA

"Mopaes C.A., *AnexéepoB M.M., "Kapbuikacein K.K.,
30rapos E. K., 'Tuiaemucos M.K.

'Kapazanounckuii 20cyoapemeenuiilt. MeOUYUHCKULL YHUGEDCU-
mem, HAYYHO-UCCIE008AMENbCKASL CAHUMAPHO-CULUeHUYeCKds
nabopamopus, Kazaxcman; >Azepbaidscanckuii. MeOUYUHCKUl
YHUBepcumem, Kageopa o0 ecmeeHH020 300P08bs U OPeaHU-
sayuu 30pasooxpanenus, baxy, Azepbaidcan; 3Pecnyonuran-
CKULL HAYYHO-UCCIe008AMENbCKULL UHCIUMYM HO OXpare mpyoda
Munucmepcmea mpyoa u coyuanvHotl 3auwjumsl Hacenenus Pe-
cnyoauxu Kasaxcman, Kapazanoa, Kazaxcman

JlaHHOE HCCcITe[oBaHNe HAMPABIEHO HA M3ydeHHe 3a00IeBaeMo-
CTH C BpeMeHHOH yTparoil TpynocnocodHoctu (BYT) paborato-
IMX Ha XpU30THIIoBoM npousBoactBe AO «Kocranaiickue Mu-
HepajbD) M0 00OTalIeHHI0 PYJHOTO MaTepuana. YCTAHOBIEHO,
4TO MoKaszarenu 3adoneBaemMoctr ¢ BY T Bhme cpeq pabOTHHKOB
MY>KCKOTO T10JIa OCHOBHO¥ TPYTIITBL, YeM KOHTPOJIBHOM. 3a0oneBae-
MocTb ¢ BYT B cpaBHHBaeMbIX IPO(eCcCHOHATBHBIX TPYIIIaX CHH-
MKAETCS C YBEJIMICHHEM CTaka pabOTHI, UTO, TI0 BCEH BEPOSITHOCTH,
CBSI3aHO C OOJIBIIEH YCTOHYMBOCTBIO OPraHU3Ma CTaKUPOBAHHBIX
pabounx 3a cueT (HOPMHUPOBAHUS 3AIUTHO-MPHCIOCOONTETEHBIX
MEXaHM3MOB K TIPOM3BOACTBEHHBIM BPETHOCTSIM. BBISBICHHEBIC
JIOCTOBEPHBIC Pa3IH4Hs B TIOKa3aTessix 3aboneBaemoctr ¢ BYT
y JIUII OCHOBHOM M KOHTPOJBHOM TpyniI co ctaxeM 30 neT u 60-
Jiee yKa3bIBAaIOT HA WX NMPUHAIIEKHOCT K rpymme pucka. Co-
INIACHO aHAIIN3Y 3a00JIEBAEMOCTH TI0 KilaccaM OOJIe3HH B CpaBHH-
BAEMBIX TPYMIax IEPBOE MECTO 3aHUMAIOT 3a00IEBAHIUS OPraHOB
JIBIXaHUs. B OCHOBHO# TpyIiIie BTOpoe MECTO 3aHIMAIOT OOJIE3HU
KOCTHO-MBIIIIEYHOH CHCTEMBI, B KOHTPOJIBHOM rpyrire — Kiace 00-
ne3Hell «TpaBMbI M OTPABICHNS», U3 HUX HA JIOIIO OBITOBBIX TPaBM
npuxoauTest 95,2%, TpeTbe MecTo B OCHOBHOH TpyTIIE 3aHUMAaeT
KJIAcC «TPABMBI M OTPABIICHHS», B KOHTPOIBHOMN TpyTIIie — OoNe3H:
KOCTHO-MBIIIEUHOH crcTeMbl. [lomydueHHBIe pe3ynabTaTsl Hccie-
JIOBAaHUS MO3BOJISIOT 3aKIIFOYUTh, YTO B COBPEMEHHBIX YCIIOBHSIX
HHIYCTPUATBHOTO PA3BUTHS IPOMBIIUIEHHOCTH B PecryOmmke
Kazaxcran mocTosiHHOE COBEPILIEHCTBOBAHME BAXKHEHIIMX IPO-
(IITaKTHYECKUX MEPOTIPUATHI 110 OXpaHe Tpyna 1 MpodHIakTHKe
npohecCHOHANTBHBIX 3200JICBaHUI Ha OCHOBE M3y4YEHHs 3a00JIeBa-
emocti ¢ BYT SBISIIOTCS aKkTyalbHBIME U IOJDKHBI OBITH HAIpaB-
JICHBI Ha YCTaHOBJICHHE B3aMMOCBS3H POJA JAESTeTEHOCTH paboT-
HUKOB C PUCKaMH Pa3BUTHS IPO(ECCHOHANBHBIX 3200ICBaHHUIH.
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THE RELATIONSHIP BETWEEN THERMAL PAIN SENSATION, FREE TESTOSTERONE, TRPV1,
MOR LEVELS AND VARIOUS DEGREES OF HOSTILITY IN YOUNG HEALTHY MALES

Apkhazava M., Kvachadze 1., Tsagareli M., Mzhavanadze D., Chakhnashvili M.

Thilisi State Medical University, Department of Physiology, Georgia

Studying pain mechanisms in healthy individuals opens up
new possibilities to shed light on types of pain which do not fall
within the remit of clinical settings or laboratories in their con-
trolled studies of animals. These studies approach the goal by
improving tools and methods of pain measurement and increas-
ing understanding of physiological and psychological mecha-
nisms that mediate and modulate perception of pain. Applying
thermal, heat or cold, stimuli is one of the most common method
of evoking experimental pain sensations via various modern
thermodes [21].

Gonadal hormones are considered as factors that influence
pain perception [2] as well as response to opioid analgesia [25].
Along with many other works, our recent studies reveal correla-
tion between the level of follicle-stimulating hormone and pro-
gesterone, on the one hand, and mechanical pain threshold and
tolerance, on the other. Studies also suggest correlation between
the level of progesterone and decrease in heat pain threshold
in the luteal phase of the ovarian-menstrual cycle [6]. Still an-
other study shows association of testosterone with hypoalgesia
in young healthy females [9]. There is also evidence of positive
correlation between the level of testosterone and pain threshold
within males [14,45,47], as well as of pain reducing effects of
administered testosterone [19]. However, this relationship has
mostly been shown in animal studies and among females and is
poorly studied in healthy males under physiological conditions.

Gender differences in pain and analgesia have become a topic
of tremendous scientific and clinical interest in recent years.
Several studies report a greater incidence of clinical pain and
increased responsivity to experimental pain stimuli in females
compared to males [16-18]. The same relation is shown in our
recent study [4].

Clinical studies also reveal sex differences in response to tran-
sient receptor potential cation channel subfamily V memberl
(TRPV1) involved pain [15,23]. TRPV1 allows transient influx
of cations, especially Ca?, when activated. TRPV1 can be ac-
tivated by a diverse variety of stimuli, including heat (>40°C),
mechanical pressure, acids, vanilloids (e.g., capsaicin), gingerol
and endocannabinoids [12].

Recent studies have identified TRPV1 as a key molecular
component of pain detection and modulation in various pain
models. A number of studies show an elevated thermal pain sen-
sation due to increase in TRPV1 expression under physiologi-
cal conditions as a result of administration of certain biologi-
cally active substances as well as during different pathological
processes including inflammation and nerve injury [24,26,37].
Female subjects were shown to experience more pain related
sensations induced by TRPV1 agonists than males [3,13,22,27].
Influence on TRPV1 expression is also detected for some sex
hormones [44]. Along with others, our recent study reveals
correlation between the level of progesterone and increase in
TRPV1 during luteal phase of the ovarian-menstrual cycle [5].
Recent study performed in male rats indicate that testosterone
plays a key role in the inhibition of TRPV1 expression in chron-
ic inflammatory pain model [8].

The role of endogenous opioid system in acute and chronic
pain syndrome formation is no less important along with noci-
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ceptive system. The p-opioid receptor (MOR), which is a major
component of opioid system, plays a pivotal role in pain biol-
ogy [46]. MOR is expressed by a subset of nociceptor (noxious
stimulus detecting) sensory neurons that express neuropeptide
substance P and TRPV1. MOR on presynaptic axon terminals in
the spinal cord reduces transmitter release by inhibiting voltage-
gated calcium channels thereby diminishing sensory input from
nociceptors to the central nervous system. The receptor is also
located postsynaptically where it activates G protein-coupled
inwardly rectifying potassium channels thereby reducing excit-
ability [42]. Numerous studies performed during the last decade
have revealed a wide array of endogenous agents, including
hormones and pharmacological substances, which affect MOR
gene expression and consequently receptor protein synthesis
[1,29,30,48,50].

Several studies show the ability of certain gonadal hormones
to regulate expression of elements of both nociceptive and an-
tinociceptive systems. Modulating effect on MOR gene expres-
sion in laboratory animals and in females under physiological
conditions is reported for estrogens and progesterone [31-33].
Studies of male gonadal hormones, particularly testosterone, in
male and female rats identify testosterone as an important factor
in the regulation of MOR [7].

Number of studies of recent decades focus on the correlation
of pain sensation and some psychological aspects such as ag-
gression, hostility, irritability and underscore interaction of the
latter with gonadal hormones [40-42]. As it was initially hypoth-
esized, higher pain tolerance is related to less aggressive behav-
ior. This theory was supported by several studies which reported
pain as a causative factor for triggering aggressive responses
and, further, stated that increasing pain is associated with in-
creasing aggressiveness [10,20]. However, a few later contra-
dictory studies yielded findings that subjects with high pain
threshold and tolerance have similarly high levels of aggression,
hostility and anxiety [11,34,36]. Moreover, results of one work
indicated that correlation between pain tolerance and trait ag-
gression are significantly positive for men but not women [39].
Our two recent studies yield the same results: young healthy
males show significantly higher mechanical tolerance, mechani-
cal pain threshold, heat and cold pain thresholds and degree of
hostility but significantly lower degree of guilt compared with
healthy females; further, we didn’t find any correlation between
heat and cold pain thresholds, on the one hand, and hostility, on
the other, among young healthy females [4]. These observations
invited us to perform a multifaceted study of interconnection
among various degrees of pain sensation, hormonal state, lev-
els of main receptor proteins of nociceptive and antinociceptive
systems and various degrees of hostility under physiological
conditions. Therefore, the purpose of this study is to elucidate
the relationship among thermal sensation, pain threshold, lev-
els of free testosterone, TRPV1 and MOR receptor proteins and
various degrees of hostility in young healthy males.

Material and methods. Participants: 35 healthy male volun-
teers of 18-25 years of age. Exclusion criteria: chronic pain, dia-
betes mellitus, cardiovascular diseases and other disorders that
can affect pain sensation and use of pain killers 24 hours prior
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to start of the study.In addition to detailed anamnesis, complete
blood counts were performed prior to start of the study to con-
firm health status and exclude some pathologies related to pain
sensation such as: various types of anemia, thrombocytopenia,
inflammatory and allergic reactions.

Written informed consent was obtained from every partici-
pant prior to participation in the study.

The study was approved by Tbilisi State Medical University
Biomedical Research Committee and conducted in accordance
with International Association for the Study of Pain guidelines
for research involving human subjects.

At the first stage of the study indices of height, weight, blood
pressure and body mass index (BMI) of the subjects were ob-
tained and a medical history forms and a psychotypological
Bass-Durkee questionnaire were filled out.

The study was performed in an isolated soundproof room
in comfortable conditions for the participants. Duration of the
study for each subject was 1-1.5 hours. Out of 35 participants
3 were excluded from the study: one due to acute respira-
tory disease and the other two due to high body mass index.
Consequently, all next steps of the study were performed in
32 males (n=32).

Laboratory studies. Blood samples of 6 ml were taken
from the cubital vein in the morning before breakfast follow-
ing 12-hour fasting period. Serum was extracted from the col-
lected blood and immediately frozen at -20 ° C, with a shelf
life of 30 days.

Blood serum enzyme-linked immunosorbent assay (ELISA)
was performed using HumaReader analyzer (Germany) to de-
tect: TRPV1 protein level using «Human TRPV1 ELISA Kit»
test-systems (MyBioSource, Inc., USA), MOR protein level us-
ing «HumanOPRM1 ELISAKit» test-systems (MyBioSource,
Inc., USA) and free testosterone level using HUMAN ELISA
test-systems.

Physiological procedures.Contact thermal stimuli were de-
livered to subjects with the help of computer-controlled Medoc
Pathway combined ATS/CHEPS system (Medoc Ltd, Ramat
Yishai, Israel) which is a Peltier element-based stimulator. Tem-
perature levels were monitored by a contactor-contained therm-
istor and returned to preset baseline temperature of 32 °C by ac-
tive cooling at a rate of 10 °C/second. The 30-mm? contact probe
was applied to the left volar forearm and affixed with velcro
straps. Warmth and cold thresholds, heat and cold pain thresh-
olds were assessed using an ascending or descending method.
From the baseline temperature of 32 °C, contactor temperature
increased or decreased at a rate of 0.5 °C/second until the subject
responded by pressing a button. The cut-off temperature to avoid
tissue damage was 55°C for heat stimuli and 0°C for cold stimuli
for all trials. Interstimulus intervals of 10 seconds were main-
tained between successive stimuli to avoid either sensitization or
habituation of cutaneous receptors. Thermal stimuli were deliv-
ered in the following order: 4 trials of cold sensation threshold
(CSTh) and 4 trials of heat sensation threshold (HSTh), 3 trials
of cold pain threshold (CPTh) and 3 trials of heat pain threshold
(HPTh). Values for CSTh, HSTh, CPTh and HPTh were aver-
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aged. The position of the thermode was slightly altered between
trials to avoid sensitization or habituation.

Psychological testing. Psychological testing was carried out
with the help of Bass-Durkee 75 item questionnaire in true-false
response format where seven dimensions of aggression: assault,
verbal hostility, indirect hostility, irritability, negativism, resent-
ment, suspicion (66 statements) and guilt (autoagression) (9
statements) were analyzed on a scale of low, medium and high.

Data were presented as mean =+ standard deviations. Differ-
ences between means were acknowledged as statistically sig-
nificant if p<0.05.Mean values for each of the responses for
detection of various degrees of thermal sensation and thermal
pain thresholds were calculated. One-way analysis of variance
(ANOVA, F score) was used to assess levels of free testosterone,
TRPVI1, MOR and various degrees of thermal sensation and
pain thresholds within and among subjects groups. Responses to
Bass-Durkee questionnaire were evaluated on 8 scales. Number
of scores were calculated according to the key specified for each
index and multiplied by the coefficient specified for each index
which allowed to get convenient for comparison (normalized)
results within and among subjects groups (zero values weren’t
calculated).

Results and their discussion. The average age of participants
was 21.7+2.4 years.

Based on data obtained for cold/heat pain thresholds and cold/
heat sensation subjects were divided into three groups using
standard mathematical formula: low, medium and high degree of
pain threshold and sensation (Table). Further data analysis was
performed based on the comparison of intergroup differences.

We found significant positive correlation among heat pain
threshold, free testosterone (F=150.3,p<0.001) and MOR
(F=16.7,p<0.001) levels (Fig. 1, 2). In addition, significant nega-
tive correlation was found between heat pain threshold (F=24.1,
p<0.001) and TRPV1 level and between free testosterone and
TRPV1 levels (Fig.3).

25
Free Testosterone

w

0

pg/ml LHPTh MHPTh HHPTh LCPTh MCPTh HCPTh

Fig. 1. Free testosterone levels in subjects with low degree
of heat pain threshold (LHPTh), medium degree of heat pain
threshold (MHPTh) and high degree of heat pain threshold
(HHPTH), as well as low degree of cold pain threshold (LCPTh),
medium degree of cold pain threshold (MCPTh) and high degree
of cold pain threshold (HCPTh)

Table. Temperature dimensions of thermal sensations and thresholds

Low degree(°C) Medium degree(°C) High degree(°C)
Cold sensation threshold 26,5-28,8 23,9-26,4 21,5-23,8
Heat sensation threshold 33,8-36,1 36,2-38,6 38,7-41
Cold pain threshold 14,3-20,7 7,7-14,2 1,2-7,6
Heat pain threshold 38-42,5 42,6-47.2 47,3-51,8
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ng/ml LHPTh MHPTh HHPTh

LCPTh MCPTh HCPTh

Fig. 2. MOR levels in subjects with low degree of heat pain
threshold (LHPTh), medium degree of heat pain threshold
(MHPTh) and high degree of heat pain threshold (HHPTh), as
well as low degree of cold pain threshold degree (LCPTh), me-
dium degree of cold pain threshold (MCPTh) and high degree of
cold pain threshold (HCPTh)

Data analysis also revealed insignificant positive correlation
among cold pain threshold, free testosterone (F=7.61, p=0.02) and
MOR (F=3.42, p=0.046) levels (Fig. 1,2), as well as insignificant
negative correlation of heat pain threshold (F=3.68, p=0.038) with
TRPV1 level and of free testosterone with TRPV1 levels (Fig 3).

We didn’t find significant correlation between the degrees
of cold/heat sensation, on the one hand, and free testosterone,
MOR, TRPV1 levels, on the other.

Data analysis of aggression indices and relationship of the
latter with other parameters of this investigation indicated that
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Fig. 4. Various degrees of Assault, verbal hostility and indi-

rect hostility in subjects with low degree of heat pain threshold

(LHPTHh), medium degree of heat pain threshold (MHPTh) and
high degree of heat pain threshold (HHPTh)

100 -

Assault Indirect Hostility

o) 4

Verbal Hostility
80 +
70 4
o I : I
40 4
30 4
20 1
10 +

LEPTh MCPTh MCPTh LEPTh MEPTh HEPTh LEPTh MCPTh HCPTh

&

Fig. 6. Various degrees of assault, verbal hostility and indi-
rect hostility in subjects with low degree of cold pain threshold
(LCPTh), medium degree of cold pain threshold (MCPTh) and
high degree of cold pain threshold (HCPTh)
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Fig. 3. TRPVI levels in subjects with low degree of heat
pain threshold (LHPTh), medium degree of heat pain threshold
(MHPTh) and high degree of heat pain threshold (HHPTh), as
well as low degree of cold pain threshold (LCPTh), medium de-
gree of cold pain threshold (MCPTh) and high degree of cold
pain threshold (HCPTh)

assault significantly correlates positively with heat pain thresh-
old (F=8.03, p<0.001), free testosterone and MOR levels and
negatively with TRPV1 level. Insignificant positive correlation
was found between verbal hostility (F=1.74, p=0.2) and indirect
hostility (F=1.72, p=0.19), on the one hand, and all above pa-
rameters, on the other (Fig. 4). Significant negative correlation
was identified among various degrees of irritability (F=7.95,
p=0.002), resentment (F=7.14, p=0.003), suspicion (F=9.41,
p<0.001), guilt (F=5.39, p=0.009), heat pain threshold, free tes-
tosterone and MOR levels (Fig. 5).
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Fig. 5. Various degrees of irritability, resentment, suspicion
and guilt in subjects with low degree of heat pain threshold
(LHPTh), medium degree of heat pain threshold (MHPTh) and
high degree of heat pain threshold (HHPTh)
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Fig. 7. Various degrees of irritability, resentment, suspicion
and guilt in subjects with low degree of cold pain threshold
(LCPTh), medium degree of cold pain threshold (MCPTh) and
high degree of cold pain threshold (HCPTh)
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As for the relationship between cold pain sensation and ag-
gression indices, the study found insignificant positive cor-
relation of various degrees of assault(F=2.05, p=0.14), verbal
hostility (F=2.49, p=0.1) and indirect (F=0.73, p=0.49) hostil-
ity with cold pain threshold, as well as insignificant negative
correlation of various degrees of irritability(F=1.73, p=0.19),
resentment(F=2.65, p=0.09), suspicion(F=3.75, p=0.03) and
guilt (F=1.64, p=0.2) with cold pain threshold (Fig. 6, 7).

We haven’t found any relationship among negativism, heat/
cold pain thresholds, degrees of heat/cold sensation, free testos-
terone, MOR and TRPV1 levels.

Given work presents study of pain sensation in healthy
young males. We have recruited relatively large number
(n=32) of participants whose health status was confirmed by
detailed anamnesis and complete blood counts. The study
identified positive correlation between thermal pain thresh-
olds, significant for heat pain threshold and insignificant
for cold one, and free testosterone level. None of currently
published works state application of methods and yield re-
sults similar to those applied and yielded by ours. However,
studies, whose subject matter is closer to ours and are per-
formed on laboratory animals using electrical and ischemic
pain stimulation, show similar results [19,35]. A few studies
performed on people suffering from diseases with acute pain
syndrome [14,47] indicate relationship between testosterone
level and pain threshold.

The relationship between thermal pain thresholds and free
testosterone level detected in our investigation is also confirmed
by recent study performed by Bai et al [8], which also states
that testosterone plays a key role in the inhibition of TRPV1
expression through downregulation of mRNA level. Following
these data, significantly higher correlation of free testosterone
level with heat pain threshold rather than cold pain threshold, as
was found in our study, seems more logical as TRPV1 thermal
activation occurs only at temperature above 40 °C.

Significant positive correlation between heat pain threshold,
free testosterone and MOR levels detected in our investigation
corresponds with several studies performed on animals [7,28,29]
including Zhang et al who considers testosterone as a regulator
of MOR gene expression in male rats as evidenced by down-
regulation of MOR mRNA expression in orchidectomized male
rats reversed with testosterone replacement.

Correlation of various degrees of cold/heat sensation, unlike
heat pain threshold, with free testosterone, MOR, TRPV1 lev-
els was not found, apparently, by reason of very little difference
between starting “comfort” temperature of (32°C) and detected
heat sensation (36,3£2,1°C) and cold sensation (27,1+2,9°C)
thresholds.

The relationship among thermal pain threshold, free testos-
terone, TRPV1, MOR levels and hostility was, for the first time,
studied and analyzed in this study.

The relationship among pain threshold, testosterone level
and assault detected in our investigation corresponds with
several other studies which also suggest positive correlation
between pain threshold and high degree of hostility [34,43]
significant and positive among men [39]. Further, testoster-
one level is significantly associated with high degree of hos-
tility leading to antisocial behavior and aggressive responses
[41].

Moreover, recent study, performed by Peper et al. [38],
suggests that higher levels of testosterone, and overt hostility
are associated with less white matter integration with fronto-
temporo-subcortical network, i.e. less structural cortico-sub-
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cortical connectivity. On this basis, the authors conclude that
aggressive tendencies are subcortically driven, but individu-
als with relatively high testosterone might have lower struc-
tural connectivity within cortical control areas resulting in a
stronger tendency towards aggression. These results partially
shed light on the neurophysiological mechanisms of the rela-
tionship indicated in our study.

As regards to indicated in our study significant negative cor-
relation among various degrees of irritability, resentment, sus-
picion, guilt, heat pain threshold, free testosterone and MOR
levels, no work published so far deals with the similar topic
and no work published so far yields results about the relation-
ship among hostility, TRPV1 and MOR levels. Consequently,
we consider it to the purpose to further studies in this direction
including interaction among other forms of pain sensation and
psychological indices.

Conclusion. The study indicates significant positive correla-
tion between heat pain threshold, free testosterone and MOR
levels. Each of these parameters significantly correlates posi-
tively with various degrees of assault and insignificantly with
various degrees of verbal and indirect hostility; they also signifi-
cantly correlate negatively with various degrees of irritability,
resentment, suspicion and guilt. Significant negative correlation
is detected between heat pain threshold and TRPV1 level, as
well as free testosterone and TRPV1 levels. Correlation among
cold pain threshold, free testosterone, TRPV1, MOR levels and
hostility indices is insignificant.
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SUMMARY

THE RELATIONSHIP BETWEEN THERMAL PAIN
SENSATION, FREE TESTOSTERONE, TRPV1, MOR
LEVELS AND VARIOUS DEGREES OF HOSTILITY IN
YOUNG HEALTHY MALES

Apkhazava M., Kvachadze 1., Tsagareli M.,
Mzhavanadze D., Chakhnashvili M.

Tbilisi State Medical University, Department of Physiology,
Georgia

Large number of studies consider gonadal hormones as factors
influencing pain perception by changing the activity of nociceptive
and antinociceptive systems. Recent studies indicate that testoster-
one, along with some other gonadal hormones, plays a key role in
the regulation of TRPV1 and MOR expression. In addition, some
works focus on the relationship between pain sensation and hos-
tility indices, as well as their interaction with gonadal hormones.
The purpose of this study is to elucidate the relationship of thermal
sensation and pain threshold with free testosterone, transient recep-
tor potential cation channel subfamily V member 1(TRPV1) and
p-opioid receptor (MOR) protein levels as well as various degrees
of hostility in young healthy males. Significant positive correlation
is found between heat pain threshold, free testosterone and MOR
levels. Each of these parameters significantly correlates positive-
ly with various degrees of assault and insignificantly with that of
verbal and indirect hostility. They also significantly correlate nega-
tively with various degrees of irritability, resentment, suspicion and
guilt. Significant negative correlation is detected between heat pain
threshold and TRPV1 level as well as free testosterone and TRPV1
level. The relationship among cold pain threshold, free testosterone,
TRPV1, MOR levels and hostility indices is insignificant. Conse-
quently, we consider it to the purpose to further studies in this direc-
tion including interaction among other forms of pain sensation and
psychological indices.

Keywords: transient receptor potential cation channel subfam-
ily V member 1, p-opioid receptor, pain.

PE3IOME

KOPPEJISILIUA TEPMUYECKOM BOJEBOM YYB-
CTBUTEJBLHOCTH, YPOBHSI CBOBOJHOI'O TECTO-
CTEPOHA, PELEIITOPHBIX BEJKOB TRPV1, MOP U
CTENEHU ATPECCUBHOCTH Y MOJIOJBIX 3I0PO-
BbIX MY KUWH

AoxazaBa M.B., Ksauanze U./1., Llarapean M.I.,
Maxapananze /JI.11., Yaxnamsuau M.B.

Tounucckuii 20cyoapcmeennbiil MeOUYUHCKULL yHusepcumen,
oenapmamenm pusuonozuu, I pysus

CorracHo pes3yibraTaM MHOXECTBA MCCJIEIOBAHHM, BIMSHUC
HOJIOBBIX T'OPMOHOB Ha BOCHPHATHE OONM H3YHEHO MOCpel-
CTBOM HM3MEHEHHsl aKTUBHOCTH HOLU- U aHTHHOLMIIENTHBHOM
cucteM. Hapsiny ¢ apyruMu mosoBbIMH FOPMOHAMH, YCTaHOB-
JIeHa KJII0YeBas pPojb TECTOCTEPOHA B PETYISLUH IKCIPECCHH
TRPV1 (Transient receptor potential channeling subfamily V
memberl) u p-onuonanoro perentopa (MOP).

Ilenblo TaHHOTO MCCIEOBAHMS SIBUWIOCH ONpeeIeHne Kop-
PEJSALMY CTENIEeHH TEPMHYECKON 4yBCTBUTEIBHOCTH U 0OJIEBO-
r0 TOpora, YpOBHs CBOOOZHOTO TECTOCTEPOHA, PELENTOPHBIX

114

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

6enxoB TRPV1 u MOP, a taxoke cTeneHH arpecCUBHOCTU Y MO-
JIOABIX TNPAKTHYECKU 310POBBIX My)K'-[l/IH. BmeneHa 3HAYUTECIIb-
Has IOJIOKUTEIIbHAA KOPPEIALUA Me>1<)1y TCIUIOBBIM 6OH€BbIM
IIOpOroM, KOHIIEHTpaluel cBOOOIHOTO TECTOCTEPOHA U YPOBHEM
MOP. JlanHble napameTpsl BecbMa HOJOKHUTEIBHO KOPPEIUPYIOT
CO CTEICHBIO (DM3UYCCKON arpecCUy M HE3HAYUTEIBHO — CO CTe-
MCHBIO BepOaIbHOM U KOCBEHHOM arpeccuut. OTpHIIATEIEHO KOp-
pem/lpleT C ypOBHﬂMI/I Pasapa’kKUTECIbHOCTH, IOJO3PUTEIILHOCTH,
00MIYMBOCTU M YYBCTBOM BHHBL J[OCTOBEpHas OTpULATENIbHAS
KOPPEJISILIUS YCTAHOBJICHA MEXK/TY TCTUIOBBIM OOJIEBBIM [TOPOTOM U
TRPV1, a takxke MeKy KOHIIEHTpaLUeil CBOOOIHOTO TECTOCTEPO-
Ha u TRPV 1. Koppensius Mexay X07010BbIM OOJIEBBIM ITOPOTOM,
KOHLIEHTpaluel TectroctepoHa, ypoBHeM MOP u ncuxonorude-
CKUMH XapaKTePUCTUKAMU HEIOCTOBEpHA. ABTOPBI CUMTAIOT LieJIe-
COOOpa3HbIM MPOBEICHUE JATBHEHIIINX HCCIICNOBAHUN B JaHHOM
HAIPaBJICHUH, B TOM YMCIIE 110 U3yYECHHIO APYTHX BUIOB 0OJIEBOM
YYBCTBUTEJIbHOCTH U IICUXOJIOMMYECKUX XapaKTCPHUCTUK.
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ASTHMA CONTROL STATUS AND LUNG FUNCTION IN RELATION
TO VITAMIN D LEVEL IN CHILDREN WITH BRONCHIAL ASTHMA

Bugadze L., Manjavidze N., Jorjoliani L.

David Aghmashenebeli University of Georgia, Thilisi, Georgia

Bronchial asthma is one of the most common chronic diseases
in childhood [1]. Clinically diagnosed asthma rate in children
and adults over the last 20-30 years has increased from 9 to 17%.

According to the survey conducted by ISAAC (The Interna-
tional Study of Asthma and Allergies in Childhood) in many
countries asthma frequency ranges from 1.6 to 36.8%.

Vitamin D plays an important role in regulating the immune sys-
tem [1,10,12]. Reduced Vitamin D decreases the formation of Th1l
cells and increases Th2 cell proliferation, which itself increases the
number of IL-4, IL-5 and IL-13 quantity. Interleukins IL-4, IL-5
and IL-13 are related to the number of eosinophiles in the peripheral
blood and total IgE blood serum levels [3,4].

According to a research, the 25 (OH) D low level in blood
serum is correlated with increased asthma prevalence and hos-
pitalization. In patients with bronchial asthma as a result of Vi-
tamin D additives have been shown to improve the condition
[8,12]. Studies are actively underway for determining correla-
tion between vitamin D levels and etiological and trigger factors
of bronchial asthma. (house dust, vegetable allergens as pollen
allergen, tobacco smoke, environmental pollution, etc.).

Various studies have estimated vitamin D’s effect on blood serum
levels of immunoglobulin E. In particular, a significant reduction in
the formation of immunoglobulin E by B lymphocyte cells revealed
after Vitamin D. The research also found that the reduction of im-
munoglobulin E production by B lymphocyte cells resulted in the
addition of Vitamin D and VDR agonists [1,5,7].

The aim of the study - to establish the correlation between asthma
control status, lung function and vitamin D level in blood serum.

Material and methods. One centric clinical trial was per-
formed on the base of Sachkhere Medical Center. The main
group was formed. Fifty patients with bronchial asthma, were
involved in the main group. Patients were given long-term
control and/or quick-relief medicines, (which is provided by
GINA guidelines) according to the asthma control status.

Inclusion criteria: age from 6 to 15 years; confirmed Bronchial
asthma by using clinical- instrumental examines. Confirmation
consent of a parent or a guardian about the participation in the re-
search. Exclusion criteria: vitamin D intake within one month prior
to research; associated somatic disease; severe chronic infections.

The study was performed at Sachkhere Medical Center. The
persons were given the following types of tests: define the IgE
serum blood level; spirometry exam- (using Spirolab II) and
skin prick test using Allergopharma allergens.

According to clinical characteristics (GINA defined asthma
control), that include: daytime symptoms, limitation of activity,

nocturnal symptoms/awakening, lung function (PEF or FEV1),
and need for reliever/rescue treatment, asthma patients were
classified as controlled and uncontrolled.

The quantitative determination of vitamin D in blood serum.
(Chemiluminescensional analysis). were performed in the labo-
ratories — “Enmedici” and ‘Vistamedi”. The results were evalu-
ated by the following criteria. Vitamin D normal level - 30-100
ng/ml; Vitamin D insufficiency - 20-30 ng/ml; and vitamin D
deficiency - <20 ng/ml.

Individual study map was created for each patients, which
included questions as a debut of the disease, symptoms and co-
morbid conditions. The genetically predisposition of patients,
allergic anamnesis and risk factors were also assessed.

The data was processed by the methods of variation statistics. We
studied median and median squared deviation. The difference be-
tween groups was stated by the student’s coefficient (t) for indepen-
dent selection and for quality coefficient — by F Fisher criterion; The
chances of the odds (OR) and the 95% reliability interval (95% CI)
were determined. y* value has been defined by the p-value. Analysis
was performed using the program packet SPSS/v 20.

Results and their discussion. Children, involved in the study are
divided according to the quality of age, sex and asthma as follows.

11-15
years

uncontrolied
‘asthma
female o

46%

Fig. 1. Demographic information about patients

The most patients (60%) were between 6 and 10 years old
(n=30; p-0.01), and only 40% was between 11-15 years (n=20;
p-0.002).

The patients involved in the main group prevail in the male
sex population (n=27; p-0.000), female gender was represented
by 23 persons. (n=23; p-0.00).

According to the GINA definition, the individuals are di-
vided into two subgroups: controlled bronchial asthma 62%
(n=31; p-0.00) and uncontrolled bronchial asthma 38 % (n=19;
p-0.039). The information about exams is given in the Table 1.

As a result of statistical processing of the results, we have
received the following data. According to the results of the spi-
rometer exams, the patients had mild (n-28; p-0.001) and mod-
erate (n=22; p-0.00) obstruction.

Table 1. Statistical data of diagnostic studies

Studies Mean % F t p
Lung function reduction - mild obstruction 0.56 56% 24.09 5.73 0.001
Lung function reduction - moderate obstruction 0,44 44% 18.90 5.12 0.00
Skin prick test on ambrosia 0.04 4% 16.3 1.79 0.078
Skin prick test on dust mite 0.84 84% 36.2 12.04 0.000
Skin prick test on milk protein 0.10 10% 37.8 4.09 0.00
Serum IgE high level 1.00 100% 24.09 3.73 0.001
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Table 2. Serum IgE level in basic group

n Mean Std. Deviation | Std. Error Mean
IgE blood serum level 50 564.26 568.68 103.82
Table 3. Vitamin D serum blood level in basic (controlled and uncontrolled asthma ) group
n Mean Std. Deviation Std. Error Mean
o 1 basic group 50 18.78610 6.044547 1.103578
Se“gﬁ;tzfnnl Controlled asthma 31 20.72498 5.624890 1.023454
uncontrolled asthma 19 15.04238 5.345128 1.024537

Table 4. Evaluation of the x2 and p-value indicators in the conditions of vitamin D deficiency

Chi-square - X2 Sig. (2-tailed)- p
Controlled bronchial asthma 0.01
Uncontrolled bronchial asthma 6.78 0.01
Blood serum IgE level 10.90 0.54
Decreased lung function 3.12 0.039
Skin prick test on dust mite 5.12 0.50
30 - .
v prick-test
25 7
20
15 7 B dust mite
10 am brosia
5 ® milk protein
1] T T T
mild ohstruction moderate Fig. 4. Skin prick test results using “Allergopharma’-s al-
ohstruction lergens

Fig. 2. Lung function indicators by spirometry test

Within the study, the patients were determined serum immu-
noglobulin E level. High level of immunoglobulin E has been
detected in blood serum of all patients.

2500
2000 —
*
1500
TR S N M
1000 . —
500 §ft,¢: v
. $ede 3 o
0 5 10 15 20

Fig. 3. IgE quantitative division by age

The patients were performed skin prick tests, using “Al-
lergopharma”- allergens. The highest frequency allergy was
revealed on dust mite- “Dermatophagoides farinae” in 84%
(n=42; p-0.001). 10% of persons were allergic to ambrosia (n=5;
p-0.00), and only 6% of the patients were allergic to milk protein
(n=3; p-0.078) according skin prick test result.

In the main stage of the study, the patients were tested in
quantitative analysis of Vitamin D in blood serum. Different
cases also have been identified as sufficiency and deficiency.
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We concluded, that serum vitamin D level was significantly
decreased (18.78+6.04 ng/ml).

In addition, 48% of patients in the controlled bronchial asth-
ma group (n=15), has been found with vitamin D insufficiency
in blood serum, when 52% of cases (n=16) - vitamin D defi-
ciency was revealed.

In group of uncontrolled bronchial asthma, 5% of patients
(n=1) had vitamin D insufficiency, and 95% of them revealed
vitamin D deficiency (n=18).

Mean level of serum vitamin D level in group of controlled
asthma was: mean - 20.72 ng/ml. As for serum vitamin D level
in uncontrolled asthma group, it was significantly low: mean -
15.04 ng/ml.

Using the multivariate logistic regression analysis, the pres-
ence of asthma was associated with reduced level of vitamin D
in patients with uncontrolled bronchial asthma (OR = 1.35, 95%
CI (1,14-1.58) P=0.011; ¥>=6.78; F-0.022).

Also, by statistical analysis, serum vitamin D level is strongly
associated with decreased lung function (p-0.039; 4*-3.12); Exactly,
in group of controlled asthma , presence of insufficiency and defi-
ciency was almost equal, while in uncontrolled asthma group 95%
of patients were found with vitamin D deficiency in blood serum.

Based on the statistical analysis of the results, there was not
found correlations between serum vitamin D deficiency and IgE
high level (P-0.54; ?-10.9). Also there has not been proved any
association skin prick test results and vitamin D serum level (P-
0.50; x>-5.12).
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Conclusion. By using multivariable logistical regression analy-
sis, bronchial asthma is strongly associated with low level of vita-
min D in blood serum in children with uncontrolled bronchial asth-
ma. (OR = 1.35,95% CI (1,14-1.58) P=0.011; ¥>=6.78; F-0.022).

Also, decreased pulmonary function (p - 0.039; x*>- 3.12 ) is
strongly associated with low level of vitamin D; but neither se-
rum IgE level (p - 0.54; %*- 10.9) nor skin prick test result on
dust mite (p - 0.50, ¥>- 5.12 ) was in correlations with serum
vitamin D low level.

The presence of vitamin D deficiency effectively predict in-
creased risk of uncontrolled bronchial asthma in children. Serum
vitamin D level is related to lung function, Therefore, the nor-
malization of the serum levels of Vitamin D may have benefi-
cial effect on improvement of asthma control in the complex of
asthma management and preventive measures.
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SUMMARY

ASTHMA CONTROL STATUS AND LUNG FUNCTION
IN RELATION TO VITAMIN D LEVEL IN CHILDREN
WITH BRONCHIAL ASTHMA

Bugadze L., Manjavidze N., Jorjoliani L.
David Aghmashenebeli University of Georgia, Thilisi, Georgia

The aim of the study - low circulating vitamin D level maybe
related to poor asthma control status and decreased lung func-
tion. The aim of our research is to establish correlation between
serum vitamin D level, asthma control status and lung function.

The study was performed in children aged 6-15 years old, in-
cluding patients with asthma (n=50), who referred to Sachkhere
medical center for a visit. The status of asthma control in the
basic group was classified as controlled (n=31) and uncontrolled
(n=19). The children underwent serum vitamin D and IgE level,
spirometry and skin prick tests for the study.

Using the multivariate logistic regression analysis, the pres-
ence of asthma was associated with the reduced level of vitamin
D (OR = 1.35,95% CI (1,14-1.58) P=0.011; %>=6.78; F-0.022)
in children with uncontrolled bronchial asthma. 48% of the pa-
tients in the group- controlled asthma (n=15) had vitamin D defi-
cit, and in 52% of the cases (n=16) was confirmed with vitamin
D insufficient. In the group —uncontrolled asthma - 5% of the
patients (n=1) had Vitamin D insufficiency in blood serum. In
95% (n=18) of the patients vitamin D level was significantly
low <20 ng/ml.

According the results, decreased pulmonary function (p-
0.039; ¥2-3.12) is strongly associated with low level of vitamin
D; but neither serum IgE level (p-0.54; x>-10.9), nor skin prick
test result on dust mite (p-0.50, ¥>-5.12 ) was correlations with
serum vitamin D low level.

The presence of vitamin D deficiency effectively predict in-
creased risk of uncontrolled bronchial asthma in children. Serum
vitamin D level is related to lung function too. Therefore, the
normalization of the serum levels of Vitamin D may have ben-
eficial effect on improvement of asthma control in the complex
of asthma management and preventive measures.

Keywords: vitamin D, children, uncontrolled asthma, prick-
test, spirometry, IgE.

PE3IOME

CTATYC KOHTPOJIS1 ACTMbI U ®YHKLIAU JETKUX
B OTHOLLEHUHU YPOBHSI BATAMUHA D ¥V JIETEMN C
BPOHXMAJIBHON ACTMOM

Bbyranze JI.xx., Manmkasuaze H.111., 2Kopaxoanann JI. /1.

T'pysuHckuil  yHusepcumem
Tounucu, I'pysus

um. Jasuoa Aemawenebenu,

Hu3skwuit ypoBens ButamMuna D B nupkynupytomei KpoBu Mo-
JKET OBITh CBSI3aH C PUCKOM Pa3BUTHUS HEKOHTPOIHPYEMOH acT-
MBI ¥ C YMEHBIIIEHHEM (DYHKIUN JTETKHX.

Llenpro mccnenoBaHUs SBUIIOCH ONpPEETEeHHe KOPPEISIIUH
MEX/y MOKa3aTeIIMHI BUTaMHHA D, cTaTycoM KOHTPOIS aCTMBI
1 (pyHKIUEH JTEeTKH.

HccnenoBanbl netr ¢ OpOHXHAIBHON acTMOM B Bo3pacTe 6-15
net (n=50), koTopsle nocemntam MenuHCKni eHTp B Cauxepe.
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ITo kadecTBy KOHTpOJIS HaJ acTMOM MAalMEHTHI ObLIM pas-
JiesieHsl Ha ase rpynnsl: Kontponupyemast actma (n=31) u He-
KoHTposnupyeMas actMma (n=19). [lanueHTs! npoxonuwin uccie-
JIOBaHMSL: olpezeseHue nMmmyHontoOynuHa E u Butamuna D B
CBIBOPOTKE KPOBH, CIIUPOMETPHS U KOXKHBIN TECT Ha aJNICPIeHBI.

ComracHO MHOTOBapHaHTHOMY JIOTUCTUYECKOMY PErpecCHOH-
HOMY aHaJIU3y, HAJIMYHE HEKOHTPOJIUPYEMOH aCTMbI CBSA3aHO C
HU3KUM ypoBHeM BUTamMHuHa D B ceiBopoTke kposu (OR = 1.35,
95% CI (1,14-1.58) P=0.011; ¥*=6.78; F-0.022). B rpymme ¢
KOHTpoOJIHUpyeMoi actMoit y 15 (48%) maiueHToB BbISBIICH Jie-
¢unut Butamuna D B ceiBopoTke KpoBH, Y 16 (52%) - Heno-
cratok BuTamuHa D. B rpynme, He KOHTpoJlupyeMoil acTMOH,
y 1 (5%) GonbHOro - Henocrarok BUTaMuHA D, y ocTanmbHBIX
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coiep)kaHue BUTaMHHA D B CBIBOPOTKE KPOBM ObLIO HU3KHUM -
<20 ur/mu.

CormacHO MPOBEACHHBIM MCCIICA0BAHMSIM, HU3KUH YPOBEHb BH-
tamuHa D xoppenupyert ¢ HapyienieM GpyHKiuu jJerkux. (p-0.039;
¥*-3.12). Kpome toro, Hu yposeHs nMMyHortoOymusa E (p-0.54;
- 10.9) B CbIBOpPOTKE KPOBH, HU PE3YJbTaT KOXKHbIX TecToB (p-0.50,
¥ - 5.12) He koppenupyroT ¢ aeduiToM BuTamMiHa D.

Jedurmt Buramuna D 2 dexTnBHO MPOrHO3UPYET PUCK pa3-
BUTHS HEKOHTPOJIUPYEMON acTMbl y AeTei. YpoBeHb BUTAMUHA
D TecHo cBsizan ¢ cHikeHHeM (yHKimu nerkux. Hopmanmnza-
IUsl yPOBHS BUTaMHHA D B CHIBOPOTKE B KOMILIEKCE JICYCHHS
aCTMbI M MPOQUITAKTHIECKUX Mep, MOXKET OKa3aTh OaroTBop-
HOE BIIMSIHHE Ha YITy4IICHUE KOHTPOJISI aCTMBI.
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HIPOBJIEMbBI COBEPHIEHCTBOBAHUA AHTEHATAJIBHOI'O HABJIIOAEHUA
3A BEPEMEHHBIMU B CUCTEME HEPBUYHOI'O 31PABOOXPAHEHUSA I'PY3UN

Maxunuapanze H.I'., ’Kazaxamsuian H.A., *CakBapenunze U.B.

'Vuusepcumem I'pysuu; *Tounucckuii 20Cy0apcmeentblil yHugepcumen,
STounuccrul eymanumapHulil yueouwlil ynueepcumem, I pysus

3ammra pernpoxyKTUBHOIO 310POBbs JKEHIIUH U IPEUIOAKE-
HHE aHTEHATaJILHOTO CEePBUCA SBISIOTCS 3HAYUMBIMH (DYHKIIUS-
MH HEPBUYHOTO 3ApaBooxpaneHus [11].

Jloka3aHo, YTO aJeKBAaTHHIM, KAaueCTBEHHBIM, HHTETPHPO-
BaHHBIM MEIUIMHCKUAM YXOJIOM JI0 OEpEeMEHHOCTH, B IIPOLECcCe
OepeMeHHOCTH, IIPU POAaX U B IIOCIEPOJOBOM IIEPHOJIE MOXKHO
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n3oexars 54% cirydaeB MaTepHHCKOM CMEPTHOCTH €KETOIHO
[2,6]. OnHako, B3aMMOCBS3b YACTBIX BH3UTOB C XOPOIIMM HC-
X0ZIoM OepeMEeHHOCTH He IOATBepkmaeTcs. YacTe mccieno-
BaTesei MPEAIOoIaraeT, YTO U3JIUIIHEe KOJIUYECTBO BU3UTOB B
npornecce HU3NOIOTHISCKON OEPEMEHHOCTH HEe PEKOMEHI0BAaHO
[10].
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KonnyecTBO aHTeHATAJbHBIX BH3UTOB B Pa3BUTHIX CTpaHax
pasznmuuaercs. B CILIA u Kanane pekomenaosano 12-14 antena-
TaJIbHBIX BU3KUTOB. Kitmnuka Metio B 2015 1. ¢ uenbio ynpasie-
HHsI OEPEMEHHOCTH, TPOTEKAIOIIEH Oe3 CII0KHEHHH, TPEICTaBU-
J1a aJbTePHATHBHYIO MOJIENb, PEIYCMATPHUBAIOLIYIO 8§ BU3UTOB
u 6 Tene(hOHHBIX 3BOHKOB BMeCTO 12-14 Busutos [10].

B I'py3un no 1995 r. npeHaraipHOE 00CITyKMBaHUE BKIIIO-
vaio 12-14 BU3MTOB Ha NPOTSHKEHUU OepeMeHHOCTH. B mepe-
XOZHOM IIEPHOJIC OCYIICCTBICHHE CTAaHIAPTHOH MOJIeNIH peHa-
TaJIBHOI'O 06CJ'[y)Kl/lBaHl/l${ CTajJI0 HEBO3MOKHBIM BBUAY MaJIbIX
pecypcoB cuctemsl 3apaBooxpaneHus. C 1995 r. rpysuHckoe
HPaBUTEIBCTBO MPHUCTYIUIIO K OCYIIECTBICHUIO peOPMBI 311pa-
BOOXpaHEHUs. 3a00Ta O 370pOBbE MAaTEpPU U pPeOCHKA SBIACTCS
OJHUM H3 OCHOBHBIX IPHOPUTETOB HaLUAOHaJ'leOﬁ ITOJIMTUKH
3ApaBOOXpPaHCHUA. OCHOBHBIM CTPAaTErn4CCKUM HallpaBJICHUEM
pedopMBI cuCTeMBI 3jpaBooXpaHeHus B [ py3un, oCyecTBICH-
HOI Ipu moziepkke BeemupHoro G6aHKka, SIBISIIOTCSI MEpbI, Ha-
npaBJIeHHbIC Ha YIy4IlIeHNE 310POBbs MaTtepu U pedenka [1,3].

3amayamMu mipoekta BcemupHOro OaHKa SBISUIMCH: COACH-
CTBUEC PCOPUCHTAUMHN CUCTEMbBI 3APABOOXpPAaHCHUA, PA3BUTHUE
OOIIECTBEHHOTO U MIEPBUYHOTO 3[PABOOXPAHEHMS, YITyUIICHUS
MEMIMHCKOTO 00CITy)KHBaHHsI MaTtepH U pedeHka, peabuimra-
1Sl aMOPTU3UPOBAHHBIX NPEANPUATUH, YIydLIEeHUE KauecTBa
AKyIIePCKO-TIEPUHATAIBHOTO ¥ MEIMAaTPUYECKOr0 CEPBUCOB,
CO3/7IaHHe CHCTEMBI MMOATOTOBKU KaJpOB — BpadeH, Mencecrep,
MEHEPKEPOB 3PaBOOXPAHCHUS ITYTEM IOCTAUIIIIOMHOTO U HE-
IpepbIBHOrO 00yueHus. I1pu akTUBHOM y4acTUU YHUBEPCUTETA
Omopu (Emory University, Atlanta, Georgia, USA) noxroros-
JIeHa [IepBasi mporpamMma pe3uieHTypsl B neauarpuu (Al. Bran).
IIpoext Becemuproro 6anka Takxke npeaycMarpusai papador-
Ky (I)I/IHaHCOBO JOCTYIIHBIX ITaKETOB 0a3UCHBIX MCIUIITMHCKUX
cepBUCOB [5].

B pamkax mepBoro npoekrta BcemupHoro 6anka mo pedop-
Me 3ApaBOOXpaHeHus B ['py3un BHepBble B IOCTCOBETCKUI
HepUoJ 3aIUTAHUPOBaHA M OCYIIECTBJICHA MOJENIb PEeruoHa-
JU3aIUK epUHATaIbHOI MOMOIIH, [TOJTr0TOBIeHA pedepab-
Hasd nporpamma, 3Ha4YMTEJIbHO COKpaTHUBIIas He)KeIaTeNbHBIN
HCXOJ B IIPOLECCE OCIOKHEHHH, CBSI3aHHBIX C OEpEeMEHHO-
CTBIO M pofaMH [5], B pa3paboTKe KOTOPOH NPUHHUMAIH yda-
cTHe dKCIepThl KpynHbIx yHuBepcuteToB CIIA, Benukobpu-
Tanuu, Kanazger.

C 1995 1. HauaI0Ch OCYIIECTBIICHUE TIEPBOM MPOTrPaMMBbI 3a-
IIUTHI 30pOBbsi MaTtep U pebenka — «locyaapcTBeHHas po-
rpaMMa 3J0pOBbIii PEOCHOK M 3aIMIICHHOE MAaTCPHHCTBOY
(«Healthy children and safe motherhood»). C 1996 r. ocymiect-
BJICHHE TOCY/IapPCTBEHHOMN MPOrPaMMBbl MPOAOIKHIOCH Ha OCHO-
BC€ IPUHIUIIOB 00s13aTeILHOTO MEIUIUHCKOTO CTPpaxOBaHKUA.

[TepBas mporpamMMa aHTEHATAJIBHOTO yXO0/a B IIOCTCOBETCKOM
I'py3un npexycmarpuBana OpKeTHOS pUHAHCHPOBAHHUE CTOU-
MOCTH YEThIpEX BH3UTOB OEpEMEHHON K Bpauy OOLIel mpaxTu-
KH, 4TO, OC3yCJIOBHO, OBLIO SBHO HEIOCTATOYHBIM, MCXOMIS W3
OOIIENPUHSTON MPAKTUKY HAaTpOoHaXKHOTO HabmoneHus. [Tozxe,
B 2002 roxy, nmporpaMMa Moan(HIMPOBaHA B COOTBETCTBUH C
pexoMeHaausiMu BeceMupHoO# opranu3zaiuu 31paBoOXpaHEHU
(BO3) [1,3].

B 2002 rony BO3 ony6nukoBana peKOMEHIALMH 110 aHTECHA-
TaJbHOMY YXOIy OepeMEHHBIX ¢ HU3KMM YPOBHEM pHCKa IS
CTpaH C HU3KMMH M CPEAHUMH jaoxoxamu. JlopokHas kapTa
npegycMarpuBaia 4 o0s3aTeNbHBIX BU3UTOB ISl OEpEeMEHHBIX
B YUPEK/ICHUS TIEPBUYHOTO 3PaBOOXPAHEHHS, IIPEIOCTABIISIO-
[IMX aHTEHATAJbHBIH CEPBUC B 3a0JIarOBPEMEHHO OIpe/IeiIeH-
HBIW NIEPUOJ] M NTOCTHATAJIbHOE nocelienue [7,9,12,13].

B 2017 roxy BO3 B0o300HOBMIIA PEKOMEHIALUHU 110 aHTEHA-
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TAJIBHOMY YXOJIy, B OCHOBY KOTOPBIX JIEIVIM JaHHBIC DKCIIEPTOB
0 MOBOJy HEOOXOAMMOCTH POCTa OXBara OEPEMEHHBIX aHTe-
HaTaJIbHBIMH CEPBHCAMHU, a TAKXKE IUJIAaHUPOBAHWS BU3UTOB H
yIydlIeHus kadecTBa o0cimyxuBanHust. CoriacHO HOBOW Mozenn
BO3, B ciiydyae nporekanust (U3HOIOTHUECKON OCpEeMEHHOCTH
OIIpENeNINCh MUHUMYM § aHTCHATaJIbHBIX BU3UTOB [13].

Llesnbio HacToAIIEero MCCIEIOBAaHUS SIBUJIOCH M3YyYEHUE TEH-
JICHIIMH COCTOSIHMSL 3[J0POBbsI MaTepeil B MPOIECCe UMIUIEMEH-
Tanuu [ocynapCTBEHHBIX IPOrpaMM aHTEHATAILHOTO HaOroIe-
HMS B NEPBUYHBIX YUPEXKICHUAX 3IpaBoOXpaHeHus Ipysuu 3a
1996-2016 rr.

Marepuain u Meroabl. MeTOmOIOIMYECKOM OCHOBOW Ha-
CTOSIILIETO MCCIICJOBAHUS SBHJICS TaK Ha3bIBAGMBIIl METOM «Ka-
6unerHoro uccnenoBanus» (desk research): cbop crarucruue-
CKUX JaHHBIX, CHCTEMaTU3alusl, ONIMCAHUE, CDAaBHEHUE, aHAJIU3,
MHTEPIPETaLys, aHaIU3 JaHHbIX, OTOOPaXKAIOIIMX COCTOSHHE
3I0POBbsl Marepeil, moiaydeHHbIX M3 HaiumoHanpHOro neHTpa
KOHTpOJIsL 3a00JIeBaHMil U OOILIECTBEHHOTO 3/{PaBOOXPAHCHUS,
a Taroke n3 HanuonanbHoW cimyx0Obl cratuctuku [pysun. W3-
YUCHBI CICAYIOLINE HHIUKATOPbI: 00Iee KOJINYECTBO POJIOB, B
TOM YHUCJIE€ HA IOMY U B MEIULUHCKUX YUPEKIACHUAX; JTOIIS IIPU-
HATBIX POAOB KBaIlH(i)I/ILlI/IpOBaHHbIM MEIMIUHCKHUM IE€pCOHA-
JIOM; JI0JISi CBOEBPEMEHHOIo oOpalieHust OepeMeHHbIX, OXBaTa
4 MOMHBIMU BU3UTAMHU, COXPaHEHHsS] OEPEMEHHOCTH JI0 KOHIA,
CBOCBPEMCHHBIX POIOB, (bl/l?)PIOJ'IOl"l/I'-leC](I/IX, MMaTOJIOTrHYCCKHUX
POIIOB, KecapeBbIX CEYCHUN (10 HEOTIOKHOW MOMOIIH); KOJIK-
YeCTBO U [10Ka3aTeIb MaTePUHCKON CMepTHOCTH. [ n3ydeHus
IPaBoBOi 0a3bl UCIIOIB30BAHO MOCTAHOBIICHUE TPABUTEIBCTBA
I'py3un, HopMaTHBHBIE aKThl MUHUCTEPCTBA 3{PaBOOXPAHEHNUS,
COLIMAJIbHOM 3aLUThI ¥ TPYAOyCTpoicTBa [ py3un.

Pe3yabTarhl 1 ux odcyskaenue. Pe3ynbrarel IPOBEICHHOIO
MCCJICIOBAHUS CBUACTEIBCTBYIOT, YTO KOJMYECTBO POIOB B PO-
JIMIBHBIX gomax B 1996-2016 rr. Bozpociio ¢ 52114 1o 55929, a
POZBI Ha JOMY PE3KO YMEHbIIMIUCH ¢ 2365 no 11, a nons mpu-
HATBIX POLAOB HpO(beCCI/IOHaH])HbIM MEIMIUHCKHUM II€EPCOHAIOM
Bo3pocia ¢ 95,8% 1o 99,8%. Ynydmmiuch HHIUKATOPhl aHTe-
HaTaJbHOTO HabmoneHus: B 1999-2016 rr. koiu4yecTBO oOpaiie-
HUH U B3STHUS Ha y4YeT [0 aHTEHATaJbHBIM HaOJIOACHUAM, T.C.
10 12-HenenpHOro Cpoka OepeMEHHOCTH BO3pocio ¢ 54% mo
84,7%, oxBar YeTHIPMsI TOJHOICHHBIMH AHTEHATAJLHBIMU BH-
3UTaMHU 3a TOT e 1nepuoa Bo3poc ¢ 60,95% no 81,9% (puc. 1).

CoxkpalleHue 4ucia pofoB Ha JOMY, POCT JOJU MPUHATHIX
poaoB ](BaJ'[I/Id)I/ILIPlpOBaHHblM MEAULIMUHCKUM IIE€PCOHAIIOM,
KOJINYECTBAa CBOEBPEMEHHOTO 00pAIIEeHHs 32 aHTCHATAIbHBIM
HaGH}O}leHHeM, oxXBaTa Y€ThIPMs IMOJTHOLUCHHBIMU aHTCHATaJlb-
HBIMH BU3UTaMu B ['py3un o0yciosieHo pedopmamu B 371pa-
BooxpaHeHUU ¢ 1995 roja: moCTpOEHBI POJIMIIBHBIE J0Ma,
aKyLIepCKHe OTACNCHHS C YCOBEPIICHCTBOBaHHOW HH(pa-
CTPYKTYpO# 1 000pyI0BaHHEM, BHEJPECHBI TOCYAapCTBEHHBIC
porpaMMsl, pUHAHCOBO 00ECIEYNBAIONINE, KAaK AHTEHATAb-
HOe HaOmofeHue, Tak U poxsl. [IpoBeneHa mepemnoaroTroBka
CHENHAJIUCTOB, B PE3yJbTaTe 4ero B MEAMLUHCKUX YUPEK-
JNEHHUSX Kak OONBLUIMX TOPOJAOB TaK M PaHOHOB/CEN POJBI
NPUHUMaET KBaJU(QHUUMPOBAHHBI MEIUIMHCKHN IEPCOHAI.
3HAYUTENBHO YIy4IIWIack reorpaduueckas u (uHaHCOBAS
00IIe0CTYITHOCTh CEPBUCOB YUPEKICHHI IIEPBUUHOTO 3/1pa-
BOOXPAHEHHUS.

HecmoTpss Ha yiydieHune mapaMeTpoB MPOrpaMMBbl aHTE-
HATaJbHOTO HAOJIIONCHHUS MCXOJ POIOB HE YIYHIUMJICS: OIS
CBOEBPEMEHHBIX ponoB B 1996-2016 rr. cuuzunace ¢ 93% no
81,9%, a moss coxpaHeHHBIX /10 KOHLIAa OepeMeHHocTed ¢ 93%
10 89,7 % (puc. 1).

CokparieHye 10711 HECOXPAaHEHHBIX JI0 KOHLA OepeMeHHO-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

B % CBOEBpPEMEHHEIX POAOE 43 |96,6/95,7/96,5

96,4192, 3/90,696,1/96,4/96,7/97,2| 89 |86,9/96,5196,7|96,2/82,1[81,9

W% coxpaHeHHA GepemMeHHOCTH 40 KOHUE 93 |96,6/96,7/96,5

06,4192 393,891,791 (90,4/90,7/91,7|89,5/89,6/89,1/90,3/88,3(89,7

3% NPWHATEIX POAOB KBANWOULMPOBEHHEIM b
MEQMLWHCKWM NEPCOHEN0M

97,2|97,5/98,5/98,9/99,4/99,6/99,7/99,6/99,8/99,8/99,9(99,9/99,8[g9,9

B %%0xBaTa 4-MA NOAHBIMK BU3MTEMU

B0,9/61,6(59,3(61,3

80,559,465 8 68 |70,7|71,8/78,583,1/81,6/84,2/84 686,09 88,3/81,9

B% CBOEBpEMEHHOTD 0B paLLEHNA
GepemMeHHbIX,

54 |52,2(51,4/51,7

51 |48,2(50,3/50,7|49,7|52,1/53,3 54 |66,3/72,9| 78 |78,3/82,7(84,7

x

Puc. 1. Iokazamenu cmamucmuyeckux oannvix 3a 1999- 2016 2e. no oannvim
Hayuonanvrozo yenmpa konmpons 3a601e6anutl u 06uWecmseHH020 300P06bs
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Puc. 2. Ilokazamenu nepunamanvrou cmepmuocmu u kecapeea cevenusi 3a 1996-2016 ze.
no dannvim Hayuonanenoeo yenmpa konmpons 3abonesanuil u 00w ecmeeHHo20 30pasooxpaHeHus

CTe ¥ CBOEBPEMEHHBIX PO/IOB Ha (hoHE yimydineHus reorpadu-
4eckoil U ()MHAHCOBOW OOIIETOCTYTHOCTH CEPBUCOB MEPBHY-
HBIX YUPEXKAECHUH 3[paBOOXpPAHEHHUs, MO BCEH BEPOSTHOCTH,
00BsicHsACTCS IeUIUTOM BBISBICHHS, YIPABICHHUS U TPEBEH-
LIUM 0)KUJIAEMBIX PUCKOB B Iporiecce OEpeMEHHOCTH.

Jonsa ¢pusnonoruueckux poaos B 1996-2016 rr. cokparunach
¢ 72% no 52,7%, a 1onsd MaToIOTMYECKUX POJOB BO3pOCia C
28% 10 47,3%, 4ncio KecapeBbIX CeUeHUH B a0COTIOTHBIX (-
pax Bozpocno ¢ 3725 no 24461, mporeHTHas A0iS KecapeBa
ceyeHus B 00IIeM KOIMYECTBE POJOB yBennumuack ¢ 6,9% 1o
43,7%. Hapsiny ¢ yBenuueHneM JJOIM KecapeBa CeueHus Habmo-
JlaeTcsl yMEHbIIEHHE IePHHATATIBHBIX TOTEPh (pHC. 2).

B I'py3un mporieHTHast 10Js KecapeBa cedeHus B oOIIeM Ko-
JIMYECTBE POJIOB KPUTUYECKHU BBICOKAS, TIOYTH B TPU pa3a MPEBbI-
[1aeT MakCUMaJIbHOE 4HcIio, pekoMmenpoBanHoe BO3 (10-15%).
KecapeBo ceueHue, ¢ OHOI CTOPOHBI, YMEHBIIAET MEePUHATAIb-
HbIE MOTEPH, C JIPYTOif - Ype3MEPHOE UX KOIMYECTBO YBEIUUNBACT
ME/IMIIMHCKHIE PACXO/Ibl, MOKA3aTeNb 3aePKKH B OOJIbHULE U OT-
pHULaTENbHOE BIMSHUE HA MaTEPHHCKOE 370POBbE: COKPAIAOTCS
PENpPOIYKTHBHBIE CIOCOOHOCTH, BO3PACTAIOT MEMIIMHCKUE PUCKU
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TIOCJIE/lYIOIMX PONOB. B CHIly BBIIIEYKA3aHHOTO COBEPIIEHHO HE
OIPaBIaHbI ITOI00OHEIE TEMITHI POCTA YHCIIa KeCapeBa CEUSHHSL.

3aciry’kMBalOT BHUMAHHMS TTOKA3aTeNIN NIPOBEACHHS KecapeBa
cedenusi. B 2000-2016 rr. nosst 3amjaHUPOBAHHBIX KECAPEBBIX
ceueHni cokparmnack ¢ 46,8% mo 38,6%, moist cpouHBIX Keca-
PEeBBIX cedeHuit Bozpocia ¢ 53,2% 1o 61,4%.

VBennueHWe IONMHM CPOYHBIX KECapeBBIX CEUEHHI CcIemyeT
OOBSICHUTB, C OAHOH CTOPOHBI, POCTOM 3a00JE€BaHUH, MPETIsT-
CTBYIOIINX €CTECTBEHHOMY 3aBEPIICHHIO OEPEMEHHOCTH - OTIac-
HOE COCTOSIHHE MaTepH WIIH peOeHKa, OKU[aeMble OCIIOKHEHNS,
yKa3pIBarone Ha Hed(p(eKTUBHBINA aHTeHaTanbHBIN yxom. C
JPYToif CTOPOHBI, MPUYHMHBI YacTBIX CIydaeB KeCapeBBIX cede-
HUI, CBS3aHBI C OPTaHU3AHOHHBIMHA MEPONIPUSATUSIMY - (prUHAH-
CHPOBAaHHE PA3IMYHBIMH CyMMaMH IIPOTPAaMMON BCEOOIIero
CTPAaxOBAaHMS M YaCTHBIMH CTPAaXOBBIMH ITaKeTaMH (3arlIaHu-
POBaHHBIE/CPOUYHBIC KecapeBa CEUEHHs M KecapeBa CEeUCHUs 110
TpeOOBaHNIO/€CTECTBEHHBIE PO/IBI). YBEIHIECHHE UNCiIa Kecape-
Ba CEUCHNS 3HAUUTEIILHO 00YCIIOBIEHO HEAOCTATOUHOI nHpOp-
MHPOBAHHOCTBIO )KEHCKOTO HACEJICHNS! OTHOCUTENEHO TIPEnMy-
IIeCTBA €CTECTBEHHBIX POJIOB.
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B 1996-2016 rr. moka3arenu MaTEpUHCKOIl CMEPTHOCTU B
I'py3un cokparunucs ¢ 48,4% 1o 23% na 100 000 xuBOpOX-
JICHHBIX, XOTS 3TOT IIOKA3aTelb JaJIeK OT LIeJIEBOro MoKa3aTess
ycroiuuBoro passutus. Ilpu stom I'py3us 3anumaer 12 mecro
[0 MAaTEpUHCKON CMEPTHOCTH CpeIu MOCTCOBETCKUX CTPaH U
HAMHOT'O MPEBOCXOAUT Tokaszaresu Typuuu u EBporbl.

[IprunHBl MaTepUHCKOI CMEPTHOCTH B I'Ppy3uM HAEHTUUHBI
D100aJbHBIM TEHICHIMSAM: IPEBANUPYET KPOBOTEUCHHE, WH-
(bexuus, TPeIKIAMITICHSI/IKIIAMIICHSI.

Cpenu 3a0o0aeBaHuid 10 eprosia OEPEeMEHHOCTH U B MPOLIEC-
ce MpoTeKaHus OepeMEHHOCTH Ha MEepeAHUH IJIaH BBICTYIAIOT
aHCMMUs, l/IH(be](LlI/II/I MO‘ICHOJ’[OBOI\;I CHCTEMBI, IATOJIOTMU HIUTO-
BUIHOM KeJIe3bI.

Hecmotps Ha 10, 4TO 32 HOCIEAHUE TOABI C TOMOILBI0 [ocy-
JApCTBEHHOH IIPOrpaMMBbl 3IpaBOOXPAHCHUSI BO3POC OXBAaT aH-
TCHATAaJIbHBIMH BU3HUTAMH, ITOKA3aTCJIb JICTAJIbHBIX UCXO/J0B Ma-
Tepei 1Mo MPHYHHAM, H30€KaTh KOTOPBIC OBLIO BO3MOXHBIM, BCE
eIle OCTaeTcst BEICOKUM. [IpHunHBI MaTepUHCKOI CMEpTHOCTH,
CTPYKTypa 3a0oJieBaHMii, Pa3BUTHIX [0 Ieprojia OepeMEHHOCTH
U B Ipolecce 0epeMEHHOCTH YKa3bIBaIOT, YTO KaueCTBO ME/IU-
[IUHCKOTO HAOJIFONCHHS B IIEPUOIBI 10 3a4aTHsi U OCPEMEHHOCTH
HC COOTBCTCTByeT Me)K):lyHapO)leIM CTaHJgapTam.

Taxkum o6pa3om, HapsLy C yITydLIEHHEM apaMeTpoB, oIpe-
JCISIOIINX aHTEHATAIbHOE HAOIIOACHUE, (DMHAHCOBOW M T€O-
rpad)uuecKkoil JIOCTYITHOCTH CEPBHCOB Ul MaTrepd U peOeHka
B 1996-2016 rr. B cTpaHe HaOMIOHAICS POCT HEOIArOIPHUSTHBIX
HCXOJIOB POZOB: BO3pOCIa IMPOLEHTHAs AOJIS MaTOJIOIMYeCKUX
POZOB, COKpaTuiach MPOLEHTHAsS 10JIs1 (PU3HOJIOTUUECKHX PO-
JIOB, [IOKa3aTeJ I KecapeBa CeUCHUs PACTyT U KPUTHUCCKH BBICO-
KHUE, YBEINYUIIACh O0JIA MPEKACBPEMEHHBIX POAOB U HE3aBEP-
meHHON OepeMeHHoCTH. [ToHM3MIICS TIoKa3aTenb MaTepPUHCKOM
CMEpPTHOCTH, OJHAKO OH €Il JaJIeK OT LIEJIEBOIO IOKa3aTels
YCTOWYHMBOTO Pa3BUTHS.

C 1esnblo yIay4dIleHUs CUTYalllud B CUCTEME 37]paBOOXPaHEHUS
MaTepy U pedeHKa PEKOMEHIOBAHO OCYIIECTBHTh OpPraHU3ald-
OHHBIC U3BMCHCHHUS . YIy4qliuTb Ka4€CTBO aHTCHATAJIbHOI'O yXoaa
U BHEJIPUTH HENPephIBHOE MPO(eCccCHoHaTbHOE Pa3BUTHE Bpa-
4eil/IOBUTYX; BHEIPUTH OECIUIaTHbIE MPOrpaMMbl Ha yPOBHE
HEPBUYHBIX YUPSKACHUH 3IPaBOOXPAHECHUS C LEIIbIO BBIsIBIIC-
HHS U JICHCHUSA l'lpe](OHLlel'lTyaHbelX XPOHHUYCCKUX J'll/l60 porte-
KaroLIMX JJATEHTHO 3a00JI€BaHUI U 00SCIIeUUTh TOCTHATAIBHOE
HaOJIIO/ICHHE B TIOCJICPOIOBOM MEPHOJIE.
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SUMMARY

PROBLEMS OF IMPROVING ANTENATAL MONI-
TORING OF PREGNANT WOMEN IN THE PRIMARY
HEALTH CARE SYSTEM IN GEORGIA

1Jincharadze N., 2Kazakhashvili N., *Sakvarelidze I.

"Universitty of Georgia; *Thilisi State University, 3Thilisi Hu-
manitarian Teaching University, Georgia

The purpose of the above work is to study the trends of moth-
ers” health condition according to the implementation of antena-
tal monitoring of primary healthcare programs in 1996 — 2016
in Georgia.

The methodology basis of the research is the qualitative in-
vestigation, so called Desk Research: collecting statistical data,
description, systematization, comparison, analyses and interpre-
tation. Data about mothers’ health indicators were derived from
National Center for Disease Control and Social Health and Na-
tional Service of Georgian Statistics. Dynamic of the following
indicators were studied: Number of births at home and the share
of births at medical institution received by the qualified medical
personnel, percentage of pregnant women'’s timely application,
covering 4 antenatal visits, full time pregnancy, timely births,
physiologic and pathologic births, Caesarean sections (planned,
urgent); Number and indicator of mother’s deaths. In order to
study the law basis, the Statements of Georgian Government,
normative acts of Labour, Health and Social Security of Georgia
have been used for studying. In 1996 — 2016, as the result of
Healthcare reforms, implemented in Georgia up to now, several
parameters of antenatal monitoring were improved. The share of
timely application and covering full, 4 antenatal visits increased;
Share of births, received by qualified medical personnel in-
creased; Number of mothers’ mortality significantly decreased,
but it is much higher when compared with the developed coun-
tries. Following the improvement in monitoring parameters and
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financial and geographical availability of antenatal care servic-
es, the unfavorable outcome of the pregnancy was revealed: the
percentage of pathologic births increased, share of physiologic
births decreased. The share of Caesarean sections is increasing
and critically high. The share of early deliveries and incomplete
period pregnancies increased.

The above mentioned conditions indicate that there are sys-
temic problems in the primary healthcare: In the preconception
and then antenatal period, the quality of medical service does
not meet the international standard. Assessment of pregnancy
and fetal risks, prevention and management are inadequate.

Keywords: antenatal care, Caesarean section, Mothers’ mor-
tality, perinatal mortality, primary healthcare.

PE3IOME

MPOBJIEMbI COBEPHIEHCTBOBAHUSI AHTEHATAJIb-
HOI'O HABJINOIEHU S 3A BEPEMEHHBIMUA B CUCTE-
ME INIEPBUYHOI'O 3IPABOOXPAHEHMUSI I'PY3UU

Ulxunuapanze H.I, ’Kazaxamsuiu H.A.,
3Caxsapenmaze U.B.

'Vuusepcumem I pysuu,; *Tounucckuii 2ocyoapcmeenHulii yHu-
eepcumem; *Tounucckuil 2ymaHumapHulil y4eOHolil YHUSEPCU-
mem, I py3us

I{enbro HACTOSIIIETO UCCIICAOBAHUS SIBISIETCS ONpeJIeIeHUe
TEHJCHIUI COCTOSIHMS 3[J0pPOBbsS Marepeil B Ipolecce HM-
IUIEMEHTAMU IT'OCYAJAapCTBEHHBIX IIPOIrpaMM aHTCHATaJIbHOTO
HAOJIOACHUS B MEPBUUHBIX YUPESIKICHUSIX 31PABOOXPAHCHHUS
I'py3un 3a 1996-2016 rr. Metonosoruueckoil 0CHOBOH Ha-
CTOALICIO MCCJIICAOBAHUA SABIIACTCSA TakK Ha3bIBA€MBIN METO
«xabunetHoro uccinenosanus» (desk research): cobop craru-
CTUYCCKHUX JaHHBIX, CUCTEMATHU3als, OITMCAHUE, CPABHECHUCE,
aHaJgu3, WHTCPIpPETALNs, aHAIU3 JaHHBIX, OTOOPaXKAFOIIUX
COCTOSIHUE 37I0pOBBS Marepeil, nonydyeHHbIx u3 Hanuonane-
HOTO LIEHTPa KOHTPOJIsI 3a00JIeBaHUIl U 0OLIECTBEHHOTO 3/1pa-
BooxpaHeHus 1 HanmoHnanbHo# ciyxObl cTaTUCTUKH [ py3uu.
W3yueHsl clieayrolue HHIUKATOPbI: 00IIee KOIUYeCTBO PO-
J0B, B TOM YHCJIE HA IOMY U B MEAULIMHCKUX YUPCIKIACHUAX]
J0JI IPUHATBIX pOAOB ](BaJ'[I/I(bI/ILIPIpoBaHHbIM MCECIHUIIMHCKHUM
HePCOHAJIOM; JO0JII CBOEBPEMEHHOro oOpaiieHus OepeMeH-
HBIX M OXBaTa YCTbIPMSA INOJHBIMH BU3UTAMHU, COXPAHCHUSA
OEpeMEHHOCTH /10 KOHIIA, CBOCBPEMEHHBIX POAOB, (GHU3HOIIO-
IMYECKHUX, NAaTOJIOIMYECKUX POAOB, KECAPEBbIX CEUEHMH (110
HCOTJIOKHOH IOMOIIH); KOJIMYECTBO U I0Ka3aTeslb MaTepUH-
ckoil cmeptHOCTH. {1 U3ydeHus mpaBoBOi 0a3bl UCIIOJIB30-
BaHbI IOCTAHOBJICHUC NIPABUTEIIbCTBA pr3mx1, HOPMAaTHBHBIC
akThl MUHHCTEPCTBA 3/1paBOOXPAHECHHUS, COLUAIBHON 3aly-
Tl ¥ TpyRoycTpoiicTsa ['py3un.

PeSyJ'[bTaT])I IIPOBEACHHOTO UCCIIEA0BAHNA CBUACTEIILCTBYIOT,
4to B 1996-2016 rr. yimyunieHsl HEKOTOPbIE TOKA3aTENN aHTEHa-
TaJbHOTO HAOIIOICHHUS — CBOCBPEMEHHOE OOpAIlCHHE 3a aHTe-
HaTaJIbHBIM YXOJOM U II0Ka3aTeJIb OXBaTa YCTbLIPMs IMOJIHBIMU
AHTCHATAJIbHBIMU BU3UTAMH,; 3HAYUTCIIBHO COKPATUIIOCH KOJIH-
YECTBO POJIOB HA JIOMY, BO3pOCIIa JOJIsl IPUHSTHS POJIOB KBa-
nUUIMPOBAaHHBIM MEAMLMHCKUM mepcoHanoMm. [lokasarenb
MaTepuHCKON cMepTHOCTH 3a 1996-2016 rr. moHM3MIICs, OIHAKO
OH elIle JIaJIeK OT IeJIeBOr0 MOKa3aTesisi yCTOHIMBOrO Pa3BUTHSI.
Hapsiny ¢ yiaydiieHneM napamMeTpoB aHTeHaTaIbHOTO HaOIIo/Ie-
HUs, (MHAHCOBOM M reorpa)Mueckoil JOCTYITHOCTH CEpPBHCOB
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Ui Matepu U pedenka B 1996-2016 rr. B I'py3un HaOmonancs
POCT HEOIArONPHUSATHBIX UCXOIOB POJOB: BO3POCIIA MPOLICHTHAS
JI0JISl TIATOJIOTMYECKUX POJIOB, COKPATHJIACH HMPOLCHTHAS OIS
(U3HOJIOTHUECKHUX POJIOB, IMOKA3aTeNI KecapeBa CEUCHUs yBe-
JIMYUIIACh 10 KPUTHYCCKHU BBICOKHX 3Ha‘laHHl>’I, BBIpOCia 10J1sd
IPEXIEBPEMEHHBIX POJIOB U HE3aBEPIIEHHOH OepeMEHHOCTH.

C 1eNIBIO0 YJIyUIISHHUS CUTYalluy B CHCTEME 3/[PaBOOXPAaHEHHS
MaTepy U pedeHKa PEKOMEHIOBAHO OCYIIECTBUTH OpPraHU3ali-
OHHBIC UBMCHCHUS: YIIYUIIUTh KAYE€CTBO aHTCHATAJIbHOT'O yXo41a
U BHEJIPUTH HENpepbIBHOE MPO(eCCHOHAIBHOE Pa3BUTHE Bpa-
4eil/IIOBUTYX; BHEAPUTH OECIUIaTHbIC MPOrpaMMbl Ha ypPOBHE
HEePBUYHBIX YUPSKACHUIN 3PaBOOXPAHEHHsS C LIEJIbIO BBISBIIC-
HHUA U JICUCHUS ITPEKOHUECIITYAJIbHBIX XPOHUYECKUX 100 poTe-
KaIOIIMX JIATEHTHO 3a00JIeBaHUi 1 00€CIIeUUTh OCTHATAIILHOE
HaOJII0ICHHE B TIOCIICPOIOBOM MEPHOJIE.
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CHARACTERISTICS OF DIARRHEAL DISEASE COMPLICATED
WITH HEMOLYTIC UREMIC SYNDROME AMONG CHILDREN IN GEORGIA, 2009-2016

IChokoshvili O., *Vepkhvadze N., 3Davitaia T., “Tevzadze L., 'Tsertsvadze T.

IInfectious Diseases, AIDS and Clinical Immunology Research Center; *Tbilisi State Medical University;
3M. Iashvili Children's Central Hospital; *National Center for Disease Control and Public Health, Thilisi, Georgia

Shiga toxin-producing Escherichia coli (STEC) causes illness
ranging from mild diarrhea, to bloody diarrhea and to the hemo-
lytic uremic syndrome (HUS), which is a life-threatening condi-
tion manifesting with a triad of microangiopathic hemolytic ane-
mia, thrombocytopenia, and acute renal failure [1,2]. Based on
clinical presentation and probable etiology, HUS is commonly
divided into diarrhea-associated HUS (D+HUS) and non-diar-
rhea-associated HUS (D—HUS), also called atypical HUS [3].
Usually, around 90% of cases are D+HUS, while 10% are atypi-
cal HUS [4-8]. The most common cause of D+HUS in children
(under age 15 years) is infection with Shiga toxin-producing
Escherichia coli (STEC) [9], although not all STEC-associated
HUS (STEC-HUS) cases present with diarrhea [6,10,11]. There
are two main types of Shiga toxins, Shiga toxin 1 and Shiga tox-
in 2 (Stx 1 and 2). The latter is more frequently found in bacteria
causing HUS than Shiga toxin1 [12]. HUS develops in approxi-
mately 6% of patients with STEC O157:H7 infection, but other
non-O157 STEC strains have been implicated, particularly in
the European region [5-7,13,14]. Outbreaks of STEC infection
are frequently associated with meat products, such as ground
beef, as well as raw produce, dairy products, contaminated wa-
ter, or contact with ruminant mammals or ill persons [11].

Most countries don’t perform surveillance of bloody diarrhea and
HUS. A special study conducted in the US determines various species
of enteropathogens as an etiological factor of bloody diarrhea, from
them Shigella (15.3%), Campylobacter (6.2%), Salmonella (5.8%),
STEC (2.6%) and other enteric pathogens (1.6%) [15]. Another study
conducted in Great Britain, Wales shows that 41% of bloody diarrhea
cases were caused by Salmonella and 39% by Campylobacter, only
several cases of Shigella species were identified [16].

HUS and STEC infections are under epidemiological surveil-
lance in the EU. In 2012, the European Commission updated the
European case definition for STEC, requiring laboratory confir-
mation of Stx or stx gene(s), except when STEC O157 is directly
isolated [17].

Georgia is a small Eastern European country situated on the
black sea coast, bordering between Russia and Turkey. National
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Center for Diseases, Control and Prevention in Georgia (NCDC)
reports high incidence of food poisoning 921.6 per 100,000 pop-
ulations. The aggregated number of diarrheal diseases is collect-
ed monthly by the national communicable disease surveillance
system of Georgia and is used to produce annual reports. More
than three epidemiologically-linked cases of diarrheal diseases
trigger an epidemiological investigation, including collecting data
of risk factors and laboratory testing results. However, country sur-
veillance system does not register bloody diarrhea or HUS cases
in the country [18]. The first outbreak of bloody diarrhea and HUS
was officially registered and investigated in Georgia in 2009. From
June 1 until December 11, 2009, the team of researchers investi-
gating this outbreak was able to register 87 bloody diarrhea cases.
62 of them had uncomplicated bloody diarrhea and remaining 25
also developed HUS. Stool samples were collected for 76 patients,
from which 56 with bloody diarrhea only and 20 HUS cases. Most
HUS and bloody diarrhea cases occurred in summer period. From
25 HUS case patients 7 (28%) have died including 2 children at age
under five years old. The investigation of this outbreak was sup-
ported by US CDC and SC/FELTP. During the study cases of E.
Coli O104:H4, 0103 and other STECs were identified first time in
Georgia [19-21].

The primary objective of this study was to determine the an-
nual incidence of bloody diarrhea and diarrhea complicated with
D+HUS among children in Georgia from 2009 till 2016. The
secondary objective was to assess epidemiological characteris-
tics, etiology and risk factors of bloody diarrhea and HUS in
Georgia. Study findings and recommendations for surveillance
of HUS among children in Georgia will be provided to the Na-
tional Center for Diseases, Control and Prevention of Georgia.

Material and methods. Retrospective data of bloody diar-
rhea and HUS among children from 2009 till 2016 years were
collected at all main infectious diseases and pediatric hospitals
of the republic of Georgia. Medical facilities providing special-
ized pediatric services for gastrointestinal, infectious and kidney
disease, including providing services for dialysis were selected
to collect retrospective data on HUS. Medical records were
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reviewed to identify suspected diagnosis of HUS and/or other
acute kidney failures accompanied with bloody or non-bloody
diarrhea. All medical records with susceptible diagnosis match-
ing our case definition of HUS were carefully reviewed and ab-
stracted with paper form for medical record data abstraction. If
the clinics were equipped with electronic data collection system
the ICD 10 diagnosis: D59.3, N17 and other conditions under
our case definitions were searched and reviewed.

Clinical laboratory data of general blood count, hemoglobin,
platelet count, creatinine and bacteriological test results were col-
lected for all probable cases of HUS from laboratory journals and
medical records. To detect probable STEC or other enteric patho-
gens identified we reviewed all available laboratory journal records
of the microbiological and molecular laboratories of National Cen-
ter for Diseases Control and Public Health of Georgia (NCDC).

Special algorithm for detection, isolation and genetic charac-
terization of toxigenic E. coli had been developed by dedicated
personnel of laboratory at NCDC in collaboration with US CDC
colleagues. Based on these algorithm, stool specimens received
in bacteriological laboratory are enriched in broth and plated
on the selective agar media. After 24-hour incubation on 37°C,
samples are transferred to molecular biology lab for DNA ex-
traction and testing on STEC confirmatory PCR (stx1, stx2, eae,
ehxA). Obtained cultures are tested with conventional multiplex
PCR assays for final confirmation and detection of STEC and
EAEC markers. Pulsed Field Gel Electrophoresis (PFGE) using
Xbal restriction enzyme according to the PulseNet (PN) stan-
dard protocol for non-O157 STEC is conducted for molecular
genotyping [22].

Case definition

Patients were identified based on clearly defined case defini-
tions:

Age under 15 years.

A case of diarrhea was defined as >3 patient-reported loose
stools in 24 hours.

A case of HUS was defined as laboratory confirmed anemia and
kidney damage elevated:

- Creatinine,

- Hematuria,

- or Proteinuria occurring within 21 days after diarrheal illness [2].

Laboratory, clinical and epidemiological data was entered
into electronic database. Data was cleaned, de-identified, coded
and prepared for analysis. Descriptive statistics, proportions, in-
cidence rates, means and medians were calculated in R statisti-
cal language using statistical package R for windows v 3.4.3 R
packages “epitools” and package “ggplot” were used for inci-
dence data analysis and epidemiological curve generation.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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This study is the one of the research study of the PhD program
in preventive medicine. The name of PhD program “Epidemio-
logical characteristics of bloody diarrhea and Hemolytic Ure-
mic Syndrome and its prevention in Georgia”. The institutional
Review Board of Human Studies at the Tbilisi State Medical
University provided ethical approval for the PHD program and
for this study.

Results and their discussion. A total of 316 cases of bloody
diarrhea were identified, from them 64 (20.2%) cases compli-
cated with HUS were identified from 2009 until 2016. Median
age was 3 years, with range (0 to 15). From 316 registered cases
178 (56%) were boys and 138 (44%) were girls (Table 1). Cases
were unevenly distributed by regions, 269 (85.2% including
212 cases from Thbilisi) were registered in East Georgia and 47
(14.8%) in west Georgia. The incidence rate of Bloody Diar-
rhea and HUS was high in Eastern regions of Georgia, includ-
ing Tbilisi, Kartli, Mtsketa_ Mtianeti and Samtske javakheti.
110 (34.8%) cases were identified at Infectious Diseases AIDS
and Clinical Immunology Research Center, another 197 (62.3%)
cases registered in the M. Iashvili Children’s Central Hospital
and few cases at different medical centers. From total registered
cases 245 (77.5%) had history of antibiotic use before collec-
tion stool samples in the clinic, among them 55 (22.4%) were
patients with HUS.

From 316 patients 5 (1.6%) have died, all of them with se-
vere complications of HUS. Average incidence rate per 100,000
populations for 2009-2016 was 0.3 for HUS and 2 for bloody
diarrhea. The highest IR was identified in children at age group
1-4 years, average IR for bloody diarrhea was 8.8 and 1.8 for
HUS per 100,000 children (Table 1).

Based on findings of retrospective medical record review,
case detection increases since 2011 and the highest number of
all cases particularly Bloody Diarrhea are registered in 2015-
2016, throughout the period of active surveillance was carried
out. The monitoring of trends reveals that number of cases of
both conditions increases in summer and autumn, from June till
October (Fig. 1).

Epidemiological data was analyzed through clinical symp-
toms and possible risk factors including consumption different
food products. The main clinical symptoms were bloody diar-
rhea, vomiting 277 (87.7%), fever 59 (18.7%), weakness 244
(77.2%) and headache 115 (36.4%). A total of 132 (41.47%)
patients were interviewed and specially designed open-ended
questionnaires filled and entered into web based database. Diar-
rheal diseases at last month was reported by 11 (8.3%) patients,
contact with person with diarrheal diseases was reported by 24
(18.2%) patients. 81 (61.4%) reported any contact with domes-

Table 1. Cases, percent and average incidence rates of Bloody Diarrhea and HUS in Georgia, 2009-2016

Categories Bloody Diarrhea (n=252) HUS (n=64) Total (n=316)
Gender/Age N % IR N % IR N % IR

M 139 55.2 39 60.9 178 56.33

F 113 44.8 25 39.1 138 43.67
<1 28 11.1 6.0 0 0.0 0.0 28 8.9 6.0
1—4 151 59.9 8.8 32 50.0 1.8 183 57.9 10.7
5—9 51 20.2 2.7 19 29.7 1.0 70 222 3.7
10—14 22 8.7 1.1 13 20.3 0.7 35 11.1 1.8
Total 252 100.0 5.7 64 100.0 0.8 316 100.0 6.4

* IR — incidence rate
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Epicurve of Bloody diarrhea and HUS cases among children in Georgia, 2009-2016

HUS

Bloody Diarrhea

Number of cases of Blcody dianhea and HUS
w
T

Fig. 1. Epidemiological curve for Bl. Diarrhea and HUS in Georgia 2009-2016
Table 2. Risk factors of Bloody diarrhea and HUS cases in Georgia, 2009-2016
Exposed Unexposed
Risk factors RR P value
HUS N AR % | HUS N AR %
Diarrhea last month 2 11 18.2% 24 123 19.5% 0.9 1
Have animal at home 13 81 16.0% 11 51 21.6% 0.7 0.48
Hand washing 10 89 11.2% 54 227 | 23.8% 0.5 0.01
Sausage products consumed 5 18 27.8% 19 114 16.7% 1.7 0.32
Ice-cream 11 22 50.0% 13 110 11.8% 42 <0.001
Dairy products 7 17 41.2% 17 115 14.8% 2.8 0.01
Not properly washed fruits 15 28 53.6% 9 104 8.7% 6.2 <0.001
Not properly washed vegetables 11 26 42.3% 13 106 12.3% 35 0.001
Ground beef, undercooked 10 18 55.6% 14 114 12.3% 4.5 <0.001

tic animals, touch and/or feed them, more than 63% of those
reported contact with dogs.

Additional data analysis of risk factors was done to com-
pare different risk factors between bloody diarrhea and HUS.
High risk rate ratios for food products consumed by persons
with bloody diarrhea either complicated with HUS or not
were ice-creams produced locally (RR 4.23 P<0.001), some
dairy products (RR 2.79 P=0.01), undercooked ground beef
products (RR 4.52 P<0.001). Another highest attack rate ratio
was identified for fruits (RR 6.19 P<0.001) and vegetables
(RR 3.45 P<0.001) used without or incomplete washing (Ta-
ble 2).

Any bacteriological results were identified for 105 (33.2%)
cases. From them 51 (53.7%) were various species of Shi-
gella, including Shigella Sonnei, Dysenteriase and Flexnery.
16 (16.8%) results identified were species of Salmonella. An-
other 21 (20.0%) were different types of shiga toxin produc-
ing E. coli (STEC) species. They were typed for “O” antigen
with monovalent and polyvalent sera available in laboratory
at the time of testing. Results were following: E. Coli 026
identified in 4 (16.7%) cases, E. Coli 111, E. Coli 0103 and
E. Coli 0451 (4.2%) of cases. E. Coli O104:H4 was detected
in 2 (8.3%) cases and E. Coli O174 in 1 (4.2%) case. Remain-
ing 11 E. Coli strains had positive results on polyvalent sera,
able to detect serotypes of E. coli O157, 026, 0103, O111,
0145. Left over stool sample results were Amoeba dysente-
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riae and various species of Klebsiella, Pseudomonas, Proteus
in less than 5 % of cases each.

A total of 38 stool samples had positive results on the mo-
lecular methods to identify shigatoxin genes: stx1, stx2. Intimin
gene (eae) and hemolysin (ehxA). Testing results revealed 2
(5.3%) stx 1, 22 (57.9%) stx 2, 23 (60.5%) eae and 10 (26.3 %)
ehxA (Table 3).

From total of 64 registered Hemolytic uremic syndrome
(HUS) cases 39 (60.1%) were boys. Median age was 4.5 years
with IQR (6.25). 43 (67.2%) registered cases were from East
Georgia including 30 cases in Tbilisi. At the early stage of dis-
eases most common symptoms were diarrhea, vomiting, weak-
ness and headache. Fever more than 37 degrees of Celsius was
registered only in 9% of cases. Among 64 HUS patients 5 (7.8%)
have died, from them four children at age under 5 years. Stool
samples were collected and tested for 57 (89.0%) patients. Any
bacteriological results were detected for 10 (15.6%) of cases.
From them 7 (70.0%) were STEC serotypes, including 3 posi-
tive test on polyvalent sera on E. Coli (0157, 026, 0103, O111,
0145), one positive test result on E. Coli 026 and E. Coli O111
each and two positive results on O104:H4 antiserum. From re-
maining three samples one Klebsiella and two Pseudomona cas-
es were detected. 9 stool samples had any results on multiplex
PCR. From them genes of szx 2 were detected in 8 stool samples,
eae for three and ehxA for three, among those some patients had
positive results on more than one gene same time.
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Table 3. Laboratory results of Bloody Diarrhea and HUS in Georgia, 2009-2016

Laboratory results Bloody Diarrhea (n=95) HUS (n=10) Total (n=105)

Bacteriology results N % N % N %
Shigella Spp. 51 53.7 0 0 51 48.6
Shigella Sonnei 40 78.4 0 0.0 40 78.4
Shigella Flexneri 8 15.7 0 0.0 8 15.7
Shigella Boidy 2 3.9 0 0.0 2 3.9
Shigella Dysenteriae 1 2.0 0 0.0 1 2.0
Salmonella spp. 16 16.8 0 0 16 15.2
Salmonella Enteritidis 8 50.0 0 0.0 8 50.0
Salmonella Typhimurium 8 50.0 0 0.0 8 50.0
E. coli 14 14.7 7 70.0 21 20.0
E. coli (0157,026,0103,0111,0145) 8 57.1 3 30.0 11 45.8
E. coli 026 3 21.4 1 10.0 4 16.7

E. coli O111 0 0.0 1 10.0 1 4.2

E. coli 0103 1 7.1 0 0.0 1 42

E. coli O104:H4 0 0.0 2 20.0 2 8.3

E. coli 045 1 7.1 0 0.0 1 42

E. coli 0174 1 7.1 0 0.0 1 4.2

Ps. Aeruginosa 5 53 2 20.0 7 6.7
Proteus Mirabilis 1 1.1 0 0.0 1 1.0
Proteus Vulgaris 0 0.0 0 0.0 0 0.0
Amoeba Dysenteriae 6 6.3 0 0.0 6 5.7
Klebsiella Spp. 2 2.1 1 10.0 3 29

Tested on virulence genes PCR n=29 n=9 n=38

Multiplex PCR results N % N % N %
stx 1 2 6.9 0 0.0 2 53
stx 2 14 48.3 8 88.9 22 57.9
Eae 20 69.0 3 333 23 60.5

Ehly 7 24.1 3 333 10 26.3

Conclusions. The results of our study suggest that bloody di-
arrhea and HUS affects children under 15 years, particularly at
age under five years. The number of new cases increases from
June until October. Use of antibiotics to treat bloody diarrhea
and HUS is still high (overall 77.5%). It was principally high for
HUS patients and affected detection of bacteriological culture
(14.1%) in the stool samples of HUS patients. Most cases were
registered at the Infectious Diseases, AIDS and Clinical Immu-
nology Research Center and Children’s Central Hospital. Major-
ity of cases were from regions of East Georgia and from Tbilisi.
The cases of death were registered mostly during outbreak of
HUS in 2009 and only several cases after this period and death
rate was high. We believe that treatment and outcomes of bloody
diarrhea, particularly complicated with HUS improved last years
and the level of fatal outcomes decreased, but underreporting of
undetected death associated with HUS is also possible.

The main causes of bloody diarrhea at the age under 15 were
Shigella species almost half (48.6%) of cases, 20.0% by E. Coli
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and 15.2 % Salmonella Species. 45.8% of STEC cultures were
positively reacted on polyvalent sera for £. Coli (0157, 026,
0103, O111, O145), E. Coli 026 (16.7%) and O111 (4.2 %).
Most prevailed STEC genes detected by multiplex PCR were
stx2, eae and elhy. Cases of HUS are associated with different
pathogenic E. coli species.

Epidemiological data suggests that contact with animals, lack
habits of hand washing and washing fruits and vegetables, un-
dercooked meat products, eating some ice-cream or dairy prod-
ucts could be a possible risk factors of exposure with enteric
pathogens and developing bloody diarrhea and HUS among
children in Georgia. The incidence rates of bloody diarrhea and
HUS identified is high among children and requires timely de-
tection and treatment for all cases to prevent further complica-
tions and death induced by complications of HUS.

We recommend establishing syndrome surveillance or case
registration of Bloody diarrhea and HUS in Georgia, to monitor
the trend of those conditions and increase timely detection of
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cases. We also recommend to provide case definition and ad-
equate information or trainings to the physicians providing care
for patients with diarrheal diseases and acute kidney failures.

The main limitation of our laboratory finding was insufficient
further serotyping of E. Coli strains positive on polyvalent sera,
as well as insufficient PCR testing particularly previous years.
There is lack or no information of spread of STEC, Shigella,
Salmonella and other enteric pathogens in different food prod-
ucts. Detection enteric pathogens in the food products is difficult
and are available with limited manner during outbreaks. Further
limitation of our study might be consider that we were not able to
collect data from all main clinics of Georgia, particularly private
clinics and there are still cases not included in this data analysis.
Detection of many possible sources of enteric pathogens during
study, emphasizes the requirement of further investigations of
food products to determine real sources of bloody diarrhea and
HUS among children in Georgia.
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SUMMARY

CHARACTERISTICS OF DIARRHEAL DISEASE COM-
PLICATED WITH HEMOLYTIC UREMIC SYNDROME
AMONG CHILDREN IN GEORGIA, 2009-2016

!Chokoshvili O., 2Vepkhvadze N., Davitaia T., “Tevzadze L.,
Tsertsvadze T.

!nfectious Diseases, AIDS and Clinical Immunology Research
Center; *Thilisi State Medical University; *M. Ilashvili Chil-
dren’s Central Hospital; *National Center for Disease Control
and Public Health, Thilisi, Georgia

Shiga toxin-producing Escherichia coli (STEC) causes illness
ranging from mild diarrhea to bloody diarrhea, to the hemolytic
uremic syndrome (HUS), which manifests with a triad of mi-
croangiopathic hemolytic anemia, thrombocytopenia and acute
renal failure. Surveillance of HUS and bloody diarrhea is not
performed in Georgia. The primary objective of our study was
to determine the annual incidence of diarrheal diseases. The sec-
ondary objective was to assess epidemiological characteristics,
etiology and risk factors of diarrhea and HUS in Georgia among
children under 15.

We collected a retrospective data on diarrheal diseases par-
ticularly bloody diarrhea and HUS among children in Georgia in
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2009-2016 years. Laboratory, clinical and epidemiological data
was entered into electronic database. Descriptive statistics, pro-
portions, incidence rates, means and medians were calculated in
R statistical language using statistical package R for windows
v3.43.

A total of 316 cases of bloody diarrhea including 64 (20.2%)
cases complicated with HUS under age 15 were identified from
2009 until 2016. From 316 patients 5 (1.6%) have died, all of
them with diagnosis and severe complications of HUS. Aver-
age rate of HUS per 100,000 populations during 2009-2016
was 0.3 and for bloody diarrhea 2 per 100,000. High RR for
food products consumed by children with bloody diarrhea either
complicated with HUS or not were various ice-creams produced
locally (RR 4.23 P<0.001), dairy products (RR 2.79 P = 0.01),
ground beef products (RR 4.52 P<0.001). The another highest
attack ratio was identified for fruits (RR 6.19 P<0.001) and veg-
etables (RR 3.45 P <0.001). Different enteric pathogens includ-
ing shiga toxin producing E. coli was detected as etiology of
diarrheal diseases and HUS. Epidemiological data suggests that
inadequately washed fruits, vegetables and eating undercooked
food and ice-cream could be a possible risk factors of exposure
with enteric pathogens and developing diarrhea and HUS among
children. Further investigations of food products are required to
determine epidemiology and source food products of bloody di-
arrhea and HUS among children in Georgia.

Keywords: HUS, Bloody diarrhea, incidence, STEC, E. coli.
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OCOBEHHOCTH JAAPEMHBIX 3ABOJIEBAHWIA,
OCJIO’)KHEHHBIX TEMOJIUTHKO-YPEMUYECKHUM
CHHJIPOMOM, V JIETEM B I'PY3UA

"Joxomsuim O.H., 2Benxsaiaze H.P., 3[laguras T.I.,
‘Tes3anze JLIL., 'lepusanze T.H.

'Hayuno-npakmuyeckul yeHmp UuH@DEeKYUOHHOU Namono2u,
CIIHJa u kaunuueckou ummynonoauu; >Tourucckuil 2ocy-
oapcmeennbiil  MeOuyunckull  ynueepcumem,;  SLlenmpans-
nas demckas 6ononuya um. M. Haweunu, *Hayuonaneuwiil
YeHmp no KOHMpONIo 3a001e6aHUll U 00U eCmeeHH020 300P0-
6bs1, Tounucu, I py3us

Shiga-toxcun mnpoayuupytomwas Escherichia coli (STEC)
BbI3BIBACT KaK JICI'KYIO, TaK U OCJIOXHCHHYIO I'€MOKOJUTOM U
reMoIUTHKO-ypeMudeckuM cunapomoM (I'YC) mumapero. I'YC
XapaKTepU3yeTcsl TPUaZ0M MHKpPOAHTMONATHYECKOW aHEeMMH,
TPOMOOLIUTONICHUN U OCTPOIl MMOYEUHOM HEeI0CTAaTOYHOCTU. B
['py3un xposaBas quapes u I'YC no ceif 1eHb He HAXOAATCS MO
JIOJKHBIM HAOIIOCHUEM.

Lenpro uccnenoBaHus sABWIACH OLEHKA M OIpeeicHUE
SMUACMHOJIOTHYECKUX OCOOCHHOCTEeH © (HaKTOPOB pHCKA
JIuapeiHbIX 3a00JIeBaHUM, B TOM UHCJI€ TEMOKOJIUTOB U F'eéMO-
JIUTHKO-YPEMHUECKOTO CHHAPOMA CPEAH JAETCKOTO HACCIICHHS
B ['py3un.

M3yuensl peTpocneKTUBHbIE JaHHbIEC O JUApEHHBIX 3a00J1eBa-
nHusix u ['YC cpenu aereit no 15 ner B I'py3um 3a 2009-2016 rr.
JlaGoparopHble, KIMHUYECKUE U AIHACMHOJIOTMUSCKHE TaHHbIE
BHECEHBI B 2JIEKTPOHHYIO0 0a3y. CTaTucTHUeCKUil aHANIM3 Mpo-
BeJICH ¢ ucnob3oBanueM R for windows v 3.4.3.

Nzyueno 316 cioyuaeB kpoBaBoil nuapeu, B TOM uucie 64
(20,2%) cnyuaes, ocinoxHeHHbIX ['YC-om. Cpean 316 nanu-
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eHroB ymepio 5 (1,6%). I[IpuunHoii cMepTH BO BCEX Cydasx
apuinch ['YC min accouuupoBaHHbIE C HUM COCTOSHUSL.

Cpennuii nokasatens 3aboneBaemoctu ['YC-om 3a nepuon
2009-2016 rr. cocraBun 0,3, kpoaBoit auapeeii - 2 va 100 000
HacenieHusi. CpaBHUTEINBHBIN aHaIU3 (aKTOPOB PHCKA BBISBHIL,
YTO TMOBBILICHHBIH PUCK Pa3BUTHs ITUX 3a00JEBaHUI acCOLM-
UpYeTCsl C yIoTpeOIeHHeM MOPOKCHHOTO PAa3JIMYHBIX COPTOB
(RR 4.23 P<0.001), monounsix npoxykroB (RR 2.79 P=0.01),
TEPMUYECKH HEJOCTATOYHO 00pabOTaHHBIX MSCHBIX MTPOIYKTOB
(RR 4.52 P<0.001) u nembithix ¢pyxroB (RR 6.19 P<0.001) u
osouieit (RR 3.45 P<0.001).

B pesynbTate mpoBeEeHHOTO MCCIICAOBAHMS YCTAHOBIICHO, YTO
KpOBABbIC IMapeu Cpelu JeTed 10 15 yeT BbI3BaHbl pa3InuHbIMUA
SHTEPOIATOreHaMH, B TOM 4ncie Shiga-TOKCHH NPOAYyLHPYIOLIeiH
E. coli.

AHanu3 SMUIEMUOIIOTMYECKUX JIAHHBIX CBUJCTEIBCTBYET O
pocte pucka pa3BuTHs KpoBaBblx auapen u ['YC B neTckoM Bo3-
pacTe npH noTpedIeHuH TePMUUECKH HECOOTBETCTBEHHO 00pa-
0OTaHHBIX MSICHBIX IIPOIYKTOB, MBITBIX MJIH HEMBITBIX (PYKTOB
1 OBOILIEH, HEKOTOPBIX BHJOB MOPOJKEHHOTO.

[Mony4eHHbIe TaHHBIE CBUCTEILCTBYIOT, YTO JUIS BHISIBICHHS
MHIIEBBIX TPOJIYKTOB, SIBISIFOLINXCS HCTOUHUKAMHU PacipocTpa-
HEHMsI BO3OyJMTENeH BbIICyKa3aHHbIX 3a00ieBaHHUN, HEOOX0-
MO IIPOBE/ICHUE JIOMOJHHUTEIbHBIX OaKTEePHOIOrNYECKHX,
CEpPOJIOTMYECKUX M MOJICKYJISIPHBIX HCCIICJOBAHUH.
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DISTRIBUTION AND DEMOGRAPHIC CHARACTERISTICS OF DUCTAL INVASIVE
BREAST CARCINOMA SUBTYPES IN GEORGIAN POPULATION

"Mariamidze A., Gogiashvili L., "*Khardzeishvili O., 3Javakhishvili T., *Makaridze D., 2Jandieri K.

'David Tvildiani Medical University, °Iv. Javakhishvili Thilisi State University, A. Natishvili Institute of Morphology,
SPathology Research Center, *Thilisi State Medical University, Georgia

Breast cancer represents a multi-level genetic pathology char-
acterized by intra-neoplastic heterogeneity, different malignancy
grades and respectively, by different clinical course, complications
and alternating sensitivity to various treatment approches. The clini-
cal course and prognosis of histological entity called ductal invasive
breast carcinoma depends on multiple factors, including female
age, different tumor parameters, which by itself involves tumor size
and presence of metastases in axillary lymph nodes [2]; phenotypic
characteristics have also been indicated to be significant, accord-
ing to which 5 subtypes of invasive breast carcinoma are defined:
luminal A, luminal B, Her2(+) and triple-negative, including the so-
called basal-like and normal brest-like tumor subtypes.

Triple-negative breast carcinoma (TNBC) is one of the his-
tological types of invasive ductal carcinoma the prevalence of
which reaches 15-20%. According to international sources, this
tumor variant is observed more in the west hemisphere coun-
tries, Brazil [11,12] mostly in younger age population.

Cinically, TNBC is defined by several specificities, including
ER-PR (-) negative receptors and HER2-negative amplification.
Clinically it is characterized by rapid growth [7,10] and fast pro-
gression of the local alterations, due to which most of the patients
are diagnozed as stage I1I state (NCCN Guidlines) (vol. 2017).

TNBC accounts for 10-30% of all mentioned tumors in Geor-
gia. 25% of these cases are stage 111, while 47% of the cases are
graded as stage 11 [9,10]

TNBC is characterized by wide and extended variations of gene
mutations, which are frequently associated with incomplete homog-
enous gene recombinations [5], which significantly complicates the
treatment scheme and increases prognostic risks [2].

Age-related distribution of breast cancer is not in correlation
with regional or ethnic groups of population, which is important
© GMN

to know for correct definition of age range for cancer screening
program and identification of regional age risk groups.

Aim - based on all above-mentioned the aim of the study is to in-
vestigate the characteristics of age-related distribution of histologi-
cal subtypes of invasive breast carcinoma in the region of Georgia.

Material and methods. The study involves retrospective data
from National Cancer Center. The study protocol was developed
according to the regulations provided by institutional group
(Thilisi National Cancer Center).

362 patients with invasive ductal breast carcinoma were se-
lected randomly with age range from 30 to 89 years. Malig-
nancy degree was assessed by Elston/Nottingham modification
of Bloom-Richardson system. ER, PR, HER-2, CKS5 positivity
was evaluated by double-blind method by 2 pathologists. The
acquired results demonstrated 5 subtypes of breast carcinoma:
Luminal A, Luminal B, Her2(+) triple-negative and triple-nega-
tive CK5(+)-positive patterns. The age range of patients was di-
vided into 10 year gap intervals. Accordingly, group I involved
30-39 year old patients, group II - 40-49 year old patients, group
IIT — 50-59 year old patients, group IV — 60-69 year old patients,
group V — 70-79 year old patients and group VI — 80-89 year
old patients.

Statistical study was performed by SPSS21 RS-version pro-
gram, confidence interval for P coefficient was defined as <0.05.

Results and their discussion. Analysis of the data showed
that histological types of tumor was distributed in the age groups
by following pattern: Luminal A subtype was seen mostly in 30-
39 year old age range (62.15%) (Fig. 1, a, b).

The second most prevalent subtype was Her2(+) variant
(17.4%) (Fig. 2 a, b), although it was 3-4 times less frequent
compared with Luminal A type.
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Fig.2. Her 2 (+)variant: a) HQE appearance. b) Her 2(+) positive malignant cells X160
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Fig. 3. Basal-like carcinoma: a) histologycal features demonstrate neoplastic cells accumulation in nest like structures. H&E, X160;
b) diffuse expression of CK5 in malignant cells. Immunoperoxydase reaction, X160

The third most prevalent subtype was Basal-like breast
carcinoma (9.8%) (Fig. 3 a, b), which was 5,8 times less fre-
quent than Luminal A subtype, while Luminal B and Triple-
negative subtype tumors are seen in almost equal frequency
and about 9, 8 times less frequently than Luminal B subtype
tumors (Fig. 4).

130

Age group I (30-39 year old) more than half of breast can-
cer (51.9%) is represented by Luminal A subtype, while more
than one third (40.7%) is represented by Her2(+)/ER — group.
Luminal subtype represented a small group (7.4%), while triple-
negative and basal-like types were not observed at all. This age
group Luminal A subtype is 13 times higher than Her2(+)/ER
subtype and 7 times higher than Luminal B subtype.
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Fig. 4. Distribution of histological and immunohistochemical
phenotypes of breast cancer in the age groups

Age group II (40-49 year old) the dominant subtype was Lu-
minal A (60.92%), followed by Her2(+)/ER (20.7%), also Basal-
like (10.3%), Luminal B (5.8%) and Triple-negative (2.3%) sub-
types. This age group showed almost 3 times higher occurrence
of Luminal A subtype. Her2(+)/ER subtype was 6 times higher
than basal-like subtype, 10.5 times higher than Luminal B sub-
type and almost 27 times higher than Triple-negative subtype.

Age group III (50-59 year old) the dominant subtype was
Luminal A, accounting for 2/3 of all cases (70.1%), the second
most prevalent was Her2(+)/ER subtype (16.5%), which was
4-5 times less frequent than Luminal A subtype. Third place by
prevalence was taken by Basal-like subtype (6.2%), which was
almost 12 times less frequent than Luminal A subtype. Triple-
negative and Luminal B subtypes were represented by almost
equal number and were on average 20 times less frequently en-
countered than Luminal A subtype.

In age group IV (60-69 year old), the dominant subtype was
still Luminal A (66.02%), however the second and third most
prevalent types were Basal-like and Triple-negative tumors
(12.6% and 7.8% respectively), which were 5 and 7.5 times less
frequent than Luminal A subtype. Her2(+)/ER and Luminal B
subtypes were present in equal prevalence (6.8%), being 8 times
less frequent than Luminal A subtype.

Age group V (70-79 year old), the most prevalent subtype
was still Luminal A (42%), although in much reduced amount.
Her2(+)/ER was second most prevalent and almost 2 times less
frequent than Luminal A subtype. Basal-like subtype was at 3
place, accounting for 16.3%, it was 2.4 times less frequent com-
pared with Luminal A subtype, while the Triple-negative tumor
and Luminal B subtypes were seen in almost equal frequency
(9.3%), being at the same time 4 times less frequent than Lumi-
nal A subtype.

In age group VI (80-89 year old), the Luminal A subtype
was still dominating (80%), and second most frequently seen
tumor was Her2(+)/ER (25%), which was 5 times less frequent
compared with Luminal A subtype. However, this group did not
demonstrate Basal-like, Triple-negative or Luminal B subtypes
at all.

Thus, the analysis of prevalence of each specific subtypes
of the ductal invasive breast carcinoma according to age group
categories showed that Luminal A subtype is observed in every
age group as dominant subtype, although in different intensity:
two peaks were demonstrated in group III and group IV, and in
relatively less amount, in V group as well.

Its considerable that Her2(+)/ER subtype was second most
prevalent subtype in almost all age groups. It also must be noted
that there was no direct correlation found between pre- or post-
menopausal period and HER2+ state, except for group IV (60-
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69 year old range), where it was almost 2 times less frequently
found than Basal-like subtype.

The frequency of Her2(+)/ER tumor subtype was identical to
Luminal A subtype frequency. In age group I (30-39 year old)
and all others its frequency was found to be markedly decreasing
along with the frequency of Luminal A subtype (if in age group
I their frequency was 1.2, in the age group IV it accounted for
9.4, which means that Her2(+)/ER subtype prevalence decreases
with increasing age until the age group V (70-79 year old), after
which it increases again (age group V and VI demonstrated the
frequency of 2.0 and 5.0 respectively).

Basal-like tumor was not found in age groups I and VI, and
its frequency was gradually increasing except for age group II,
where it was approximately 1.5 less frequent than in other age
group categories.

Triple-negative subtype was not found in age groups I and VI,
however, its frequency was gradually increasing with increasing
age. The prevalence of triple-negative tumor in age group V was
4.5 times higher than in age group II.

The frequency of Luminal B subtype tumor was almost 2
times decreased in age group III, while in age group V it was
almost 3 times increased. However, it disappeared in age group
VI completely.

The analysis of the frequency of invasive ductal breast carci-
noma subtypes (phenotypic subgroups) showed that the domi-
nant subtype is Luminal A subtype, whose prevalence changes
in different age groups, but it still stably remains the most fre-
quently encountered subtype. The prevalence of Her2(+)/ER
subtype is markedly decreasing with increasing age (70 years)
and again increases in the age group above 80 years. Triple neg-
ative and basal-like subtypes are not observed at all in 30-39
year old and 80-89 year old age group categories.

Consideration of the age-related specificities of ductal inva-
sive breast carcinoma subtypes (phenotypes) is important both
for diagnostic aspect and treatment strategy selection, as well as
adequate planning of breast cancer screening programs.

Thus, in all age groups of the studied population, IIIA and B
stages of tumor were identified, with tumor sizes ranging be-
tween 2.8 —4.7 mm.

There was no stable direct correlation between breast cancer
and family history, as the presence of such data requires addi-
tional research with more focus on anamnesis details.
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SUMMARY

DISTRIBUTION AND DEMOGRAPHIC CHARACTER-
ISTICS OF DUCTAL INVASIVE BREAST CARCINOMA
SUBTYPES IN GEORGIAN POPULATION

"Mariamidze A., *Gogiashvili L., *Khardzeishvili O.,
3Javakhishvili T., *Makaridze D., 2Jandieri K.

!David Tvildiani Medical University; *Iv. Javakhishvili Tbilisi
State University, A. Natishvili Institute of Morphology, 3Pathol-
ogy Research Center; *Thilisi State Medical University, Georgia

The analysis of prevalence of each specific subtypes of the
ductal invasive breast carcinoma according to age group catego-
ries showed that Luminal A subtype is observed in every age
group as dominant subtype, although in different intensity: two
peaks were demonstrated in group III and group IV, and in rela-
tively less amount, in V group as well.

Its considerable that Her2(+)/ER subtype was second most
prevalent subtype in almost all age groups. It also must be noted
that there was no direct correlation found between pre- or post-
menopausal period and HER2+ state, except for group IV (60-
69 year old range), where it was almost 2 times less frequently
found than Basal-like subtype.

The frequency of Her2(+)/ER tumor subtype was identical to
Luminal A subtype frequency. In age group I (30-39 year old)
and all others its frequency was found to be markedly decreasing
along with the frequency of Luminal A subtype (if in age group
I their frequency was 1.2, in the age group IV it accounted for
9.4, which means that Her2(+)/ER subtype prevalence decreases
with increasing age until the age group V (70-79 year old), after
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which it increases again (age group V and VI demonstrated the
frequency of 2.0 and 5.0 respectively).

Basal-like tumor was not found in age groups I and VI, and
its frequency was gradually increasing except for age group
11, where it was approximately 1.5 less frequent than in other
age group categories. Triple-negative subtype was not found
in age groups I and VI, however, its frequency was gradu-
ally increasing with increasing age. The prevalence of triple-
negative tumor in age group V was 4.5 times higher than in
age group II.

The frequency of Luminal B subtype tumor was almost 2
times decreased in age group III, while in age group V it was
almost 3 times increased. However, it disappeared in age group
VI completely.

Consideration of the age-related specificities of ductal inva-
sive breast carcinoma subtypes (phenotypes) is important both
for diagnostic aspect and treatment strategy selection, as well as
adequate planning of breast cancer screening programs.

Thus, in all age groups of the studied population, IIIA and B
stages of tumor were identified, with tumor sizes ranging be-
tween 2.8-4.7mm.

There was no stable direct correlation between breast cancer
and family history, as the presence of such data requires addi-
tional research with more focus on anamnesis details.

Keywords: breast invasive carcinoma, phenotypes, distribu-
tion, Georgian population
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PACHIPEAEJEHUE U JEMOTI'PA®OUYECKUE XAPAK-
TEPUCTUKU NOATIPYIII JAYKTAJIBHOI'O HWHBA-
3UBHOI'O PAKA MOJIOUHOM KEJIE3bI B TPY3UN

"Mapuamuaze A.I., "*Fornamsuiu JLE.,
L4XapazenmBuin O.M., 3kapaxumsuian T.3.,
SMaxkapuaze [1.C., 2Ixxanauepu K.H.

!Meouyunckuii ynusepcumem um. J]. Teunouanu, *Touruccrkuil
2ocyoapcmeennolil ynusepcumem um. U. icasaxuweunu, Hn-
cmumym mopgonocuu um. A. Hamuweunu, 3IJenmp uccredosa-
Hus namonozuu, *Tounucckuil 20cy0apcmeeHHblil MeOUYUHCKUTLL
yhueepcumem, I py3us

Llenp nccnenoBaHus — U3y4eHUE PacIpeIeNICHHs! MOATPYIIT UH-
Ba3UBHOTO TyKTaJLHOIO PaKa MOJIOYHOM JKeJIe3bl C y4eTOM BO3pac-
Ta MAIMCHTOB U OHOJOTHYECKHX 0COOCHHOCTEH IKCIIPECCHH psiia
UMMYHHBIX MapKEpOB.

Hccnenosan onepanyoHHbli MaTepuan 362 nalueHToK B BO3-
pacre or 30 10 89 €T ¢ yCTaHOBJIEHHBIM JMAarHO30M paKa Mo-
noynoii xene3sl (PMIK). ITocie mpoBeneHnss IMMYHOTHUCTOXU-
MHUECKOI'0 HCCIIE0BaHUs, B TOM yucie oneHku cratyca HER2,
CKS5 u ER PR, crenenp Manurausanuu onpeaessuia mo Eliston/
Nottingham B Mmonuduxanuu Bloom-Richardson.

Pesynbrarel. 1) JlomuHHpyrOmmM (GEHOTUIIOM AYKTalIbHO-
ro uuBasuBHOro PMX sBisercst Tunm Luminal A — B cpenem,
62,15% B Bo3pactHoii rpymme 30-39 set.

2) Yacrora Her2(+) ER (17,4%) 3HauuTENbHO CHUIKAETCS C
yBeJIMUCHHEM Bo3pacTa 10 70 JIeT 1 HOBTOPHO MOBBIIIACTCS 0~
cie 80 mer.

3) bazasnonnuslii u TpoitHoi HeraruBHbIi PMOK B rpynme 30-
39 ner u 80-89 net He BcTpevaeTcs.

Onpenenenre Bcex (HEHOTHIOB ¢ MPeodIaaaromneii Bo3pacT-
HOH IpyNIol U PeLenTOPHOM aKTUBHOCTBIO UMEET BaXKHOE 3Ha-
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YyeHHe B BEIOOpE Hauboee ONnTHMaIbHOW CTPATEruy JCUSHUS 1
[IJIaHUPOBAHUSA CKPUHHUHT-TPYIIIL.

Crenyer ormeruth ocobennoctn PMIXK B uccnenyemoii no-
mynsanud, Takue kak craauu 11 A u B u pasmep onyxoneit 2,8-
4,7 MM. CTaOUIIbHON TOJIOKUTEIBHON KOPPEIALUN MEXIY ce-
MeliHo# ucropueit u 3aboneBaeMocteio PMIK Ha nanHOM 3Tamne
MCCIIEJOBAaHUHN HE BBISBIICHO.
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CHANGES OF PROTEINURIA AND ACID-REGULATING KIDNEY FUNCTION
IN MATURE RATS WITH SLOW AND RAPID ACETYLATION TYPE UNDER CONDITIONS
OF SUBACUTE CADMIUM-NITRATE INTOXICATION

Kmet T., Filipets N., Hrachova T., Bulyk T., Kushnir O.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine

Renal pathology is in the leading position among the pre-
conditions of unfavourable prognosis concerning the increase
of sickness and mortality rate of the population in the whole
world. Deterioration of the kidney functions is manifested by
rather variable peculiar symptoms, although clinical signs
usually result from dysfunction of a considerable amount of
nephrons. Special feature of the kidneys is involvement of
powerful protective mechanisms in case of their primary dam-
age and long compensation of functional disorders from the
side of other organs under conditions of comorbid pathology.
Scientific-practical recognition of a prior role of the kidneys in
the functional-metabolic interrelations with other organs and
systems of homeostasis support promotes the search for new
biological markers of nephron damage. Nowadays the role of
phenotypes different by their characteristic is being actively in-
vestigated including initial levels of glomerular filtration rate
(GFR), creatinine, cystatin C, proteinuria, lipocaine, associated
with neutrophil gelatinase under conditions of kidney and co-
morbid pathology [1,12,14]. At the same time, the efficacy to
use acetylation phenotype as a biomarker of susceptibility to un-
favourable effect of cadmium chloride and sodium nitrate is sci-
entifically substantiated, since genetic determination of changes
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in N-acetyltransferase-2 (NAT2) metabolism plays an important
role in detoxification processes of the body [3]. Toxicity of the
heavy metal cadmium and nitrates should be mentioned here as
a danger for the environment and human health [10,16]. Direct
nephrotoxic effect of cadmium containing compounds and met-
hemoglobin action of sodium nitrate first of all are manifested
by dysfunction of the tubular portion of the nephron. Disorders
of water-electrolytic balance, acid-base balance and homeosta-
sis in general are associated with disorders of tubular reabsorp-
tion and secretion. Considering the above to determine the role
of acetylation phenotype as a predictor of development and
progress of toxic nephropathy caused by xenobiotics — cadmium
chloride and sodium nitrate — is of a certain interest.

Objective - to determine peculiarities of subacute cadmium-
nitrate effect on the parameters of proteinuria and acid-base con-
dition of rats with slow and rapid acetylation type in order to
have an idea concerning a prognostic role of acetylation pheno-
type in the development of nephropathy.

Material and methods. The experiments were conducted on
laboratory non-linear albino male rats of 6 months and the body
weight of 0,16-0,18 kg, kept under standard vivarium conditions
on well-balanced feeding. All the experiments with animals
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Table. Changes of proteinuria and acid-regulating kidney function of mature rats with slow and rapid acetylation type
under conditions of subacute cadmium-nitrate intoxication (Mzxm, n=7)

“Slow” acetylizers “Rapid” acetylizers
Indices Cadmium chloride Cadmium chloride and
Control . . Control . .
and sodium nitrate sodium nitrate
Diuresis, ml/2 hour 3,5+0,21 3,4+0,38 3,3+0,18 3,840,09
p<0,05
Concentration of protein in 0,041+0,0112 0,012+0,0016
+ +
urine, mg% 0,014+0,0031 p<0,05 0,029+0,0071 p<0,05
Excretion of protein, mg/2 0.050+0,0109 0,117+0,0128 0.090+0,0217 0.047+0,0056
hour p<0,01
Excretion of protein, mg/100 0,029+0,0050 0,010+0,0014
+ =+
microliter GF 0,012+0,0027 p<0,05 0,026+0,0065 p<0,05
. . 6,1+0,09
+ + + ? ’
pH of urine, units 6,8+0,16 7,0+£0,12 6,9+0,07 p<0,01
Excretion of TA, 25,4+4,93 33,5+4,00 18,12,74 37,626,15
micromole/2 hour p<0,01
Excretion of TA, 11,9+1,08
micromole/100 microliter GF 6,4+1,28 811,28 4,9+0,66 p<0,01
Excretion of NH,, 63,6+6,16
micromole/2 hour 32,4+4,81 42,443,63 2424224 p<0,01
Excretion of NH_* 13,2+1,14
3 9 b bl
micromole/100 microliter GF 8,2+1,26 10.3+L,15 6,7+0,64 p<0,01
Ammonium coefficient, units 1,3+0,08 1,3+0,11 1,4+0,11 1,1£0,02
p<0,05
) N +
Concentration H 0,260,128 0,13+0,036 0,140,022 0,92+0,128
in urine, micromole/L p<0,01
Excretion H, 0,920,493 0,4740,115 0,460,077 3,480,467
nanomole/2 hour p<0,01
Excretion H* 0,73+0,121
) " " R R
nanomole/100 microliter GF 0,23£0,118 0,110,026 0,12+0,017 p<0,01

notes: p — reliability in comparison with the control rats; TA — titrated acids,
GF — glomerular filtration; n — number of rats in every group

were conducted according to the State Standard 42 1-88 “Labo-
ratory animals. Technological process” keeping to the main
principles of the European Convention for the Protection of Ver-
tebrate Animals used for Experimental and other Scientific Pur-
poses (18.03.1986), the EU Directive €C Ne 609 (24.11.1986)
and the MPH of Ukraine Ne 281 (01.11.2000). A statistical group
included 7 animals.

Acetylation ability was determined by means of intragastric
introduction (through the probe) of sulfadimine on 1% starch
solution in the dose of 100 mg/kg of the body weight. Urine was
collected from the animals during three hours. N-acetyltransfer-
ase activity was determined in it by means of Prebsing-Havrylov
method in Tymofeyeva’s modification [6]. The experimental an-
imals were divided into two groups: “rapid” and “slow” acetyl-
ators on the basis of the amount of free and general sulfadimine
excreted with urine. 2 subgroups were isolated in every group:
I — control (intact) animals, I[I — animals receiving cadmium
chloride and sodium nitrate.

To create the model the rats received cadmium chloride during
14 days in the dose of 0,1 mg/kg (1/150 DL, ) intraperitoneally
and sodium nitrate in the dose of 500 mg/kg (1/15 DL, ) intra-
gastrically (through a probe). During the whole period of the ex-
periment the control group of rats instead of exotoxins received
isotonic solution of sodium chloride intraperitoneally and settled
tap water intragastrically. 24 hours after the last introduction 5%
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water test was made for all the rats (tap water, intragastrically),
and the animals were placed into exchange cages for collecting
urine. Diuresis was registered 2 hours later. Protein concentra-
tion in urine was determined by means of sulfosalicylic method
[5]. Acid-regulating function of the kidneys was assessed by pH
indices (pH-meter Radelkis, Budapest) in urine, concentration
of hydrogen ions, titrated acids and ammonia ions determined
by titration method.

The parameters of the kidney functions standardized by 100g
of the body weight and glomerular filtration rate were calculated
by the common formulas [7]. The data obtained were statistical-
ly processed by means of the program «Statgrafics», confidence
of the data were evaluated by Student t-criterion.

Results and their discussion. The obtained experimental
findings demonstrated that under conditions of subacute cad-
mium-nitrate intoxication changes of proteinuria and acid-
regulating kidney function depend on acetylation phenotype
in rats (Table). In comparison with intact control animals
protein concentration in the urine of rats with slow acetyla-
tion type 192,8% increased as much, protein excretion for
2 hours — 134% as much. The presence of proteinuria is in-
dicative of nephrotoxic action of combined cadmium-nitrate
effect and development of nephropathy. It should be noted
that renal transport of cadmium is characterized by several
mechanisms of nephron damage. First of all, cadmium sim-
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ilar to other heavy metals possesses high affinity to sulfur.
When cadmium compounds enter the tubular portion and
are absorbed by tubular cells, similar to other heavy metals
they bind sulfhydryl (-SH) groups of proteins and enzymes
that normally provide energy, respiration, antioxidant protec-
tion of cells; they also induce dysfunction of tubular cells
[2,4,8,11]. In addition to the damage of renal tubules and
inhibition of protein reabsorption glomerular processes can
be disturbed under cadmium effect. Cadmium-metallotein
(CdMT) is a complex with the protein metallotein formed
in the liver and containing much necessary to bind cadmium
cysteine, able to change the structure of the glomerular basal
membrane during filtration. CAMT is known to be partially
reabsorbed and enter filtrate again from the proximal tubules
[15]. It results in disturbed permeability of glomerular filtra-
tion and penetration of more amount of protein into primary
urine. Although in this case nephrotoxicity of free cadmium
ion and that one bound with metalltein is caused by damage
of the transport systems of the proximal nephron portion that
mainly provide protein reabsorption. In our study 141,7%
increase protein excretion with standardized glomerular fil-
tration proves tubular origin of proteinuria in rats with slow
acetylation type. At the same time increased protein loss with
urine also results from a negative effect of sodium nitrate on
the functional kidney state. Excessive content of nitrates and
nitrites in the blood plasma results in disorder of oxidative
processes in the tissues, energy metabolism of nephrocytes
and expressed kidney dysfunction with reduced clearance of
endogenous creatinine and proteinuria intensification [9,13].

Further analysis did not find similar protein loss with urine
in rats with rapid acetylation type. Under conditions of sub-
acute cadmium-nitrate effect protein concentration in urine
58,7% decreased as much. In spite of 15,1% increase of di-
uresis, two-hour excretion of protein did not change. Genetic
variability of acetylation rates is manifested by reduced sen-
sibility of the kidneys to exotoxins cadmium chloride and so-
dium nitrate. One of the protective mechanisms can be more
active formation of rapid CdMT acetylators, a detoxified
cadmium form, in the liver. As it was mentioned, bound cad-
mium damages tubular cells considerably less including
the proximal direct and medullar thick ascending part of
the nephron with a big amount of -SH groups. 2,5 times de-
crease of the standardized by glomerular filtration protein
excretion is indicative of functional ability of the proximal
tubules concerning protein reabsorption in rats with rapid
acetylation type under conditions of subacute cadmium-
nitrate intoxication.

Analysis of acid-regulating kidney function did not find
changes of indices in rats with slow acetylation type exposed
to subacute cadmium-nitrate effect (Table). When heavy metals
and methemoglobin agents enter the organism acid-base balance
can deviate into the side of acidosis. Most likely in case of rapid
acetylation the body acidity increased. pH of urine decreased
ammonium coefficient 21,5% decreased, which was indicative
of acidogenesis prevailing over ammoniogenesis. The concen-
tration of hydrogen ions in urine 6,6 times increased. Increased
secretion of hydrogen ions as well as proton excretion in free
and bound state indicate the ability of the kidneys in rats with
rapid acetylation type eliminate excessive amount of hydrogen
ions from the body. In response to the development of metabolic
acidosis excretion of titrated acids 3,2 times increased, ammonia
— 2,6 times, hydrogen ions — 7,6 times. Increase of these indices
standardized by glomerular filtration in 2,4, 1,9 and 6,1 times
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respectively confirms the suggestion concerning retention of
functional possibilities to maintain homeostasis of the nephron
tubular portion.

Conclusion. Therefore, under conditions of subacute cad-
mium-nitrate intoxication the indices of proteinuria and acid-
regulating kidney function depend on acetylation phenotype
in mature rats and have variable dynamics of changes. Con-
trary to rapid acetylation type, increased protein loss by the
body at the expense of considerable increase of concentration
and excretion with urine, is indicative of greater susceptibil-
ity of rats with slow acetylation type to nephrotoxic action of
cadmium chloride and sodium nitrate. Lack of proteinuria and
adaptive character of changes in acid-regulating function of
the kidneys directed to maintenance of acid-base balance are
indicative of less harmful effect on the tubular nephron part
of rats with rapid acetylation type. At the same time, it does
not enable to exclude development of acute cadmium-nitrate
nephropathy. In order to confirm the significance of acetyla-
tion phenotype for assessment of susceptibility and degree
of cadmium-nitrate damage of the kidneys the condition of
other renal functions should be examined with analysis of
biochemical criteria of nephrotoxicity, which is of an impor-
tant practical value for prediction of genetically determined
individual susceptibility of the body to harmful xenobiotic
effect with further selection of appropriate pharmacological
correction.

Prospects of further studies consist of the following (com-
prehensive) investigation of changes of homeostatic kidney
functions directed to the maintenance of water-salt balance
with assessment of biochemical markers of subacute cadmi-
um-nitrate damage of the kidneys in rats with slow and rapid
acetylation types.
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SUMMARY

CHANGES OF PROTEINURIA AND ACID-REGULAT-
ING KIDNEY FUNCTION IN MATURE RATS WITH
SLOW AND RAPID ACETYLATION TYPE UNDER
CONDITIONS OF SUBACUTE CADMIUM-NITRATE
INTOXICATION

Kmet T., Filipets N., Hrachova T., Bulyk T., Kushnir O.

Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical Universityy, Chernivtsi, Ukraine

The experiments conducted on non-linear mature laboratory
albino rats determined that under conditions of subacute cadmi-
um-nitrate intoxication the indices of proteinuria and acid-reg-
ulating renal function depend on acetylation phenotype. Unlike
rapid acetylators considerable increase of protein concentration
in urine (192,8%, p<0,05) and standardized by glomerular filtra-
tion protein excretion (141,7%, p<0,05) are indicative of higher
susceptibility of rats with slow acetylation type to nephrotoxic
action of cadmium chloride and sodium nitrate. Lack of pro-
tein loss with urine and adaptive-compensative character of
acid-regulating renal function changes directed to elimination of
hydrogen ions excess from the body give evidence concerning
less intensive damage of the nephron tubular portion in rats with
rapid acetylation type, and at the same time do not exclude de-
velopment of nephropathy. In order to confirm the significance
of acetylation phenotype for assessment of susceptibility and
degree of cadmium-nitrate damage of the kidneys the condition
of other renal functions should be examined with analysis of
biochemical criteria of nephrotoxicity, which is of an important
practical value for the selection of appropriate pharmacotherapy.

Keywords: cadmium-nitrate intoxication, mature rats, slow
and rapid acetylation type, kidneys, acid-regulating function,
proteinuria.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

PE3IOME

U3MEHEHHUS NNPOTEMHYPUU U KHUCJIOTOPEIY-
JUPYIOUIEA ®YHKIAU MMOYEK IIOJOBO3PEJILIX
KPbIC C MEJJIEHHBIM U BbICTPBIM THUIIOM AILE-
TUJIMPOBAHMS ITPU IOAOCTPOM KAJIMUAEBO-HHU-
TPATHOM MHTOKCHUKALIUHA

Kvers T.H., ®uaunen H./., I'pauyeBa T.U., Byasixk T.C.,
Kymnup O.B.

Buicwee cocyoapcmeennoe yuebnoe sagedenue Yipaunvl «by-
KOBUHCKULL  20CYOAPCMEEHHbIL MEOUYUHCKULL VHUBEPCUMEm,
Yepnosyul, Yxpauna

B skcnepuMeHTax Ha HENMHEHHBIX IMOJOBO3PEINBIX J1adopa-
TOPHBIX OEIBIX KphICAX-CaMIaX yCTaHOBJIEHO, YTO HPH IIOJ0-
CTpOIl KaJIMHEBO-HUTPATHOW MHTOKCHKAIIMH ITTOKA3aTeN! IIPo-
TEHHYPUH W KUCIOTOPEryInpylomeil GyHKINN IMOYeK 3aBHCSAT
OT ()eHOTHIIA aleTHINPOBaHMA. B oTnmdme oT OBICTpBIX are-
THJISITOPOB, CYIIECTBEHHOE IOBBINICHNE KOHIIEHTpanuu Oenka
B Moue (Ha 192,8%, p<0,05) n cTanmapTH3NPOBAHHOHN MO KHC-
JoToperyaupyomeil (yHKnun skckpenun Oenmka (ma 141,7%,
p<0,05) yka3piBaroT Ha GoJee BBIPaKCHHYIO CKIIOHHOCTB KPBIC C
MEJIHHBIM THIIOM aIleTHIINPOBAHMS K HE()POTOKCHIECKOMY JIeH-
CTBHIO XJIOpH/A KaJMUs W HUTpara Harpus. OTCyTCTBHE MOTEPh
Oelka ¢ MOYOi U aIanTHBHO-KOMIICHCATOPHBIH XapaKkTep H3MeHe-
HUI KACTIOTOPETYIHPYIONICH (yHKIMHU TOYeK, HAalPaBICHHbBIA Ha
BBIBE/ICHIE M30BITKa HOHOB BOZIOPOZA M3 OPTaHW3Ma, CBHACTEIb-
CTBYIOT O MEHBIIIEH CTETIeHN MOBPEKACHHS KaHAIBIIEBOTO OT/eNa
He(pOHA KPBIC ¢ OBICTPHIM THIIOM alCTHIMPOBAHMS, TIPH STOM HE
TIO3BOJISIOT MICKITIOUHTE pasBuTHe Hedpomarnu. IloxTeepxaeHue
3HAYMMOCTH (DEHOTHITA ALl THIIMPOBAHHS [T OLICHKH CKJIIOHHOCTH
1 CTEeTIeHW Ka/JIMHEBO-HUTPATHOTO ITTOBPEXICHMUS TTOUEK TpeldyeT
M3y4YEHNs] COCTOSHUS JPYTHX PEHAIBHBIX (QYHKIUH C aHAIH30M
OMOXUMHUYECKUX KPUTEPHEB HE(PPOTOKCHIHOCTH, YTO UMEET OOIb-
o€ MPaKTHYECKOe 3HAYEHHE IMPU BHIOOpE HAIpaBICHUH (apma-
KOTEparmH.
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3AIIIATHBIE CBOMCTBA ITPENAPATA PACTUTEJIbHOI'O ITPOUCXOXKIEHUSA
P OCTPOM SIMOIIMOHAJIBHO-BOJIEBOM CTPECCE B OKCIIEPUMEHTE

T'opoxusckuii B.H., Tkauenxo E.K.

Tocyoapcmeennoe yupescoenue « Mncmumym cmomamono2uu u 4eniocmHo-nuyeotl Xupypauu
Hayuonanvnoti akademuu meouyunckux nayk Yxpaunol», Ooecca, Yxpauna

DMonunoHankHO-001eBoi cTpece (DBC) compoBoxkaaer cto-
MaTOJIOTHYECKHE BMEIIATeIbCTBA — OPTOAOHTHYECKUE, XH-
pyprudeckue. lcmonp3oBaHHEe HECHEMHOH OPTOTOHTHUYECKOI
anmaparypsl IpH JICYEHHN 3yOOYETIOCTHBIX AHOMAIMH U XH-
pyprudeckue BMENIATeNbCTBA IPH HMIUIATOIOTHH SIBIISTFOTCS
cTpeccoM At opraHm3Ma. OpTOJOHTHYECKOE JICUEHHE COBpE-
MCHHBIMH aIlllapaTaMy, 10 JAHHBIM MHOXECTBA HCCIIeN0BaTe-
e, HapyIraeT roMeocTas pOTOBOH IMOJOCTH, YXY/IIaeT TUTHe-
HHYECKOE COCTOSHHE OPTaHOB M TKAHEH MOJIOCTH PTa, CHIKACT
(YHKIHMOHATIBHYIO PE3HCTEHTHOCTh TBEPIBIX TKaHEH 3y0oB,
CIIOCOOCTBYET Pa3BUTHIO BOCTIAIUTENILHBIX IPOIIECCOB B TKAHSAX
BOKpyT 3y0o0B [1,2,5,7.8].

3HayMTeNIbHAs YacTh 3yOOYENIOCTHBIX aHOMANUI CONPOBO-
MKJIACTCS JIOKATbHBIMHA M3MEHEHHSMH B KOCTHOH TKaHU ajbBe-
OJSIPHOTO OTPOCTKAa M OCTEONOPO30M, MECTHBIM HAapYIICHHEM
KpPOBOOOpAIIEeHNs, TPABMAaTHIECKOH OKKIIIO3UEH, HapyIIeHHEM
oOMeHa BemecTB. DTa CUTYaIHsl OCJIOXKHAECTCS Ha (POHE coMa-
THYECKOH MaTOJNIOTHH, B YACTHOCTH CaxapHOro auabera u MeTa-
0OIMYIECKOTO CHHIPOMA.

CrpeccoBoe BO3zeHCTBHE HapyIIaeT HECTIEU(PHUIECKYIO pe-
3UCTEHTHOCTh OpPTaHM3Ma, OKa3bIBasi TOPMO3SIIIee BIHSIHHE Ha
pereHpanruoHHBIE TPOLECCH B TKaHAX mapomoHTa [4]. Ctpecc
OpraHM3Ma COINpPSDKEH C aKTHBAIMEeH OCH TMIOTalaMyC-TUIIO-
(M3-HAIIOYETUHUKOB, CTETIEHh KOTOPON B 3HAYMTEIBLHOH Mepe
3aBUCUT OT YPOBHS IICHXOSMOIMOHAJIBHOTO HANpPSKECHUS H
TICUXOTHITMYECKNX O0COOCHHOCTEH NIMYHOCTH marmeHTta. CHU-
Maromue 3TH dPQEeKTs N3BECTHbIE aHKCHOIMTHKU (AMa3ernam
1 JIp.) OCIA0NAIOT WM yCTPAHSIOT CyObeKTUBHBIH MEHTAIBHBIH
crpecc [11].

Ha cerognsmauii neHs ycraHoBieHo, 4to nonrdenons ([1d)
PaCTHTEIBHON MUIMM yYAaCTBYIOT B 0OCCIICUCHUH JIOKAIFHOH 1
oOmiell pe3uCTEeHTHOCTH K MaToreHHbIM (haktopam [3]. B pac-
teHmsix [1D BcTpedarorcs wamie B BHAE IIIMKO3UIOB, PEKE —
arIMKOHOB [6]. 3makoBble KyJabTypbl Oorarbl C-IIIHKO3HMIAMHU,
KOTOPBIE COAEPKATCA B TKAHAX aKTHBHOTO POCTA ATUX KYIBTYD
(JTHCTBA, TTOYKH, IBETKH). TaK, B JINCTHSIX MIICHUIIB! BHIBICHBI
TPUIIMH, JIIOTCONNH, AMUT€HUH U UX TIIMKO3UABI — (M30)OpHEH-
TuH, (130)BuTekcuH [10]. draBoHOUIHBIE COCAWHEHUS B BHIC
C-IIMKO3UI0B MPEJICTABISIOT CO00H crnenuduuecKyio Tpymmy
HE TOJIBKO MO CTPYKTYPHBIM OCOOCHHOCTSIM, HO U TIO JIEKap-
CTBEHHBIM CBOHCTBAM.
© GMN

Llenmp HACTOSIIETO MCCIEAOBAHMS — ONPEIEICHUE 3aIUTHBIX
CBOIICTB IpenapaTa pacTUTENHFHOTO POUCXOKACHHS — ONOTPH-
Ta ¥ TPAHKBWIM3ATOpa AMa3eraMa B yCIOBHSIX BOCIIPOHM3BEE-
HHS SMOIMOHAIBFHO-00JICBOTO CTpecca Y KPBIC.

Marepuaj u MeToIbl. DKCIIEPUMEHT MPOBEICH Ha 24 GebIx
KpbIcax-caMIax 5-MecsIMHOTO BO3pacTa JIMHUH Bucrap cragHo-
TO pa3Be/eHus. M3ydeHo BAMsSHME MONU(EHOIOB IPOPOCTKOB
micteeB mmeHuIsl (30-40 qHell) — npenapara OUOTPUT, IPeao-
craBierHoro HITA «Opecckast OHOTEXHOJIOTUS» U CTAaHAAPTHO-
ro aakcuonutuka 0,5% pactBopa nuazenama (X®II «310poB’s
Hapomy», YKpanHa) Ha MOKa3aTelIH Mepu(epudeckodl KpoBH
KpBIC, COCTOSIHUE TECT-OPTaHOB M YNbIEPOTeHHBIE Y()(PEeKTHI
pu BocnpomsBeneHun y Hux octporo DbC mo [lezuneparo [9].
Bce xuBoTHBIE (10 6 KpBIC B IPyMIIE) COAEPIKANUCH HAa CTaH-
JAapTHOM panuoHe BUBApus: | rpymma — nHTakTHas; y Kpbic 11,
I u IV rpynn BocnipomsBonmiu octperid DBC. 3a 60 MuHYT 10
CTpeccUpOBaHUs KpbICHI per os noiydanu: Il rpynmna — Boay, 111
rpymnmna — auasenam B go3e 1,25 mr/kr maccsl Tena; [V rpymma —
npenapar OUoTpuUT B 103¢ 50 MI/KT Macchl Tena.

Octpeiit DBC TpeBOKHOrO OXKUIAHUS OOJIEBOTO BO3ACHCTBHUS
BOCIIPOM3BOJIUIN Ha MPOTSDKEHUH 3 4acoB COAEP)KaHMEM KPBIC B
KJIeTKaX KOHCTpyKImH Jle3uaeparo, B KOTOPOH Iofada MOCTOSH-
HOTO TOKa CHJION 5-6 MA TpOU3BOIMIIACK CO CITy4ailHBIMH UHTEp-
BaJIaM{ BPEMEHH MO0 Ha MOJ KJIETKH, JIOO Ha ruiatdopmy, pac-
HOJIOXKEHHY0 Haz rosioM [11]. IToce oxoHYaHuUsI CTPeCCHPOBAHHS
HPIKU3HEHHO U3 XBOCTOBOM BEHBI KPbIC 3a0Hpany nepudepude-
CKyI0 KPOBb U MOJCUHTHIBAJIN MPOIEHTHOE COAEpKaHUEe HEHTPO-
(huIoB, 503MHO(UIOB, MOHOIUTOB, JTUM(OLMTOB U 00IIee YMCIO
neiixoutoB (I7/:1). DKCIepUMEHTHI POBOIIINCH HA OCHOBAaHHUU
EBponeiickoil KOHBEHLIUH 110 3aLIUTE [IPAB )KUBOTHBIX.

KpbIc BBIBOZWIN M3 OMBITA IyTE€M TOTAJIBHOTO KPOBOITYCKa-
HUS W3 cepana (THomeHTtan Harpus B po3e 40 mr/kr). 3arem
OIIPEe/IeNISUI OTHOCHUTENBFHYIO MAacCy HaJIOYCYHHKOB M Celle-
3eHKH [Macca opraHa (Mr)/ macca Kpbicel (T)]x100, a Taxke
yIAbLEepOreHHbI A dekT. Briaensnm sxemy oK, BCKPEIBAIN €ro
[0 Majioil KPUBH3HE, NMPOMBIBAJIH, BBICYIINBAIN Cal(ETKOH M
MOJICUNTHIBAIIM KOJIMYECTBO MOPAXKECHHUH, BOSHUKIIMX Ha CIIH-
3ucToi obonouke xemymka (COXX), m3mepsun UX JTMHEWHBIH
pa3mep (MM) IpH IIOMOIIU MITaHTeHIUpKyIst. Onpenernsuy da-
croty nopaxkenuit COX (%); MHOKECTBEHHOCTb ITOPAXKEHHUI —
4HCII0 3po3ui U s13B. TsokecTs nmopaxkennn COX orenuBany mo
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Tabnuya 1. Brusnue ucciedyeMblx npenapamos Ha Mopgomempuyeckue nokasamenu nposenenuii ocmpozo O5C'y kpoic (MEm; p; p )

OTHocuUTe/IbHASI MACCA OPTAHOB .
(r/100r) Yiabsueporennslii 3pdext
I'pynnsi ec
KHBOTHBIX HaIIo- TOIMIMHA Hactrora KOJIN4ECTBO DRECTR
cese3eHKa TUMYC COX mnopa- (B Gasrax)
YEUHUKU " o - -
(vm) xeHui (%) 3po3uil SI3B Jpo3uit SI3B
WnTakTHas 26,7+1,8 421+37,3 44,254 | 1,20+£0,07 5,7 1,1+0,2 | 0,4+0,3 | 2,1+0,5 | 0,6+0,3
ObC 22,5+1,3 286+32,2 321462 0,96+0,08 100 2,5+0,7 | 8,1£2,9 | 6,3+2,1 | 14,6+3.3
(KOHTpOIIbHAST) p=0,08 p=0,02 T p=0,05 p=0,08 p=0,02 | p=0,08 | p=0,001
3BC+ 0,96+0,09 5,4+2,2 9,9+4,6
aseran 24,9+1,1 342+30,9 36,2+3,5 =0,05 85,7 2,1£1,0 p=0,04 5,3+2,4 p=0,07
DbC+ 0,4+0,3 | 2,3+1,3 | 1,1+0,8 | 2,3%1,3
i :t i b b B b b b b 9
ouotput 24,7+1.4 331159 51,0+4.6 30 p,=0,014 | p=0,09 | p,=0,04 | p,=0,004

npumeuanue: ¢ maonuyax 1 u 2 nokasamenb 00CMOBEPHOCMU P PACCUUMAH 6 CDAGHEHUY ¢ UHMAKMHOU 2PYNNOU,
P, — ¢ Konmponwrou (socnpoussedenue ocnpo2o I6C)

Tabnuya 2. Bausnue ucciedyeMuvlx npenapamos Ha KIemouHblii COCmaeg Kposu Kpblc noo osoeticmeuem ocmpoeo I6C (M+m; p; p )

dopMeHHbIE )IeMEHThI KPOBH
nerrpodust (%)

I'pynnbi KUBOTHBIX 303UHO(UITBI MOHOLIMTEI TIM(OIUTHI JIERKOLIATEI
TTAJIOYKO- CEIMCHTO- (%) (%) (%) (F/H)
sIIEpHBIC SICPHBIC

WurakTHas 2,240,9 25,4+1,6 4.4+1,1 6,24+1,2 71,8+4,2 13,940,7
67,5£16,9 2,3+0,2 22,5+4,3

OBC (xoHTpoONBHAS) 3,840,3 p=0,03 p=0,08 4,5+1,8 p<0,001 14,7+0,4

10,8+0,5
2.7+0.4 62,842,3 26,3+2.4 T
DbC+auasenam PN Y 2,5+0,7 6,5+0,9 P
p,=0,05 p<0,001 p<0,001 p,<0,001
1,7+0,8 29,8+4,5
ObC+6uoTput p.=0,04 64,5+4,3 2,5+0,9 3,3+0,9 <0,001 12,9+1,7

4-6amibHoi cucteme: 10 1 mm — 1 Gamn, 1-2,9 mm — 2 Gaa,
3-4,9 mm — 3 Gasuta, 5 MM u Oosiee — 4 Oainia.

Pesynbrarsl uccnenoBanuii 00padaTbIBaIN OOIIEIPUHATEIMU
METOZIaMHU C ONPEJETIeHHEM t-KpUTEpUs JOCTOBEPHOCTHU Pa3Iiu-
ynii 1o CTBIONEHTY.

Pesyabrarbl U X o6cy:kaeHue. Pesynsratsl MopdoMeTpHu-
yeckux uccienoBanuii COXK KpbIC C 1IEIbI0 YCTaHOBJICHUS
yabLeporeHHoro 3¢ dekra, npeacraBieHHble B Tadnune 1, cBu-
JIETENILCTBYIOT O TOM, 4TO OcTphlif DBC BBI3BAI CyLIECTBEHHOE
CHIDKEHHE OTHOCHUTEIbHOW Macchl ceneseHku (p=0,02) u TeH-
JICHLIMIO CHIDKEHMS Macchl HagnoueyHukos (p=0,08), coorset-
CTBYIOLIME OOIIEH3BECTHBIM MPEICTABICHUAM O HOCIEACTBHAX
BOCIIPOU3BEEHHOTO CTPECCOPHOTO BO3IEHCTBHSI.

HccenenoBanus nokasanu, 4to octpeiii ObC BI3BaI 10CTO-
BepHoe cHIKeHue (B 1,3 pasa; p=0,05) TOMIMHBI CIU3UCTON
0007104KH Kelyaka Kpbic, Takxke 100% yacToTy mopaskeHHi
COX kpbIC B CPaBHEHUH C MHTAKTHOU Tpynmoii (5,7%). Yuc-
JIO 3pO3MH MOJ AEHCTBUEM OCTPOTO CTPECCa yBEIUYWIOCH B
2,3 pasa (p=0,08), a xonnyectBo a3B — B 20,3 pasa (p=0,02;
tabnuua 1). [Tocie BocnponsBenenus crpecca HabIOAAI0Ch
MOsIBJIEHHE OOJIBIIOTO YHCIa KPYMHBIX 3pO3HH, a TaKkke s3B
Ha CJIM3UCTON kenynka. Tak, TSHKeCTh MOpaKeHUN IpO3UAMU
B Oautax yBenuuuiack BTpoe (p=0,08), s3Bamu — B 24,3 paza
(p=0,001; Tabnuua 1).

IMpwxu3HeHHOe HcclienoBaHue (OPMEHHBIX JIEMEHTOB Ie-
pudepuueckoil KPOBH M3 XBOCTOBOM BEHBI KPBIC [OCJE BOC-
npousBefeHust y HuX ocTporo OBC BBIIBHIO 3HAUUTENbHbBIE
HM3MEHEHUs ee KJIETOYHOro coctasa. Tak, B 2,7 pasa (p=0,03)
YBEJIUUMWIOCH YHCIIO CETMEHTOSACPHBIX HeiTpodmios, B 3,2
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pasa (p<0,001) cauzunocs uncno numdoruros (p<0,001). Ha-
Oiroanach TEHICHIMS CHIDKSHUs 4uciia 203uHOodpmioB B 1,9
pasa (p=0,08; tabmuua 2).

B rpynmne kpeic ¢ BBeJeHHEM JHa3enaMa Ha (oHEe BOCIPO-
u3BesieHHOro DbC oTHOCHUTENbHAsE Macca TECT-OPraHOB KPBIC
CYLIECTBEHHO HE OT/IMYAJACh OT TAKOBBIX Y MHTAKTHBIX JKH-
BOTHBIX (Tabnuiua 1). Inazenam, BBoxuMBbINA Ha (oHE cTpecca,
cHmkan Ha 14,3% dacToTy mopa)keHHH CIM3UCTOM JKelylKa B
cpaBHeHun co 100% mopakeHuii B TpyIIe CTPECCUPOBAHHBIX
KpbICc. UMCIIO M TSDKECTh MOPaXKEHUH sI3BaMU IIPOSIBIISIN TEH-
JICHLIMIO K CHW)KCHHMIO B CPABHEHMH C JaHHBIMU KOHTPOJIBHBIX
rpynn. OJHAKO 3TH IOKa3aTeiu IO BIMSHHEM [ua3ernaMa
ObUIM CYIIECTBEHHO BBIIIEC, Ye€M B MHTAKTHBIX TPYIINax, 4TO
CBUJICTEIILCTBYET O HEJOCTATOYHOM 3aILUTE THUM IIpErapaTtoM
HocJencTBUil BocnpousBeieHHOro octporo JbC.

IMon meiictBueM jaua3enama, BBOAMMOIO Ha (hoHE OCTPOro
OBC, HOpMaIM30BaJIOCH KOJIMYECTBO MATOYKOSICPHBIX HEH-
TpoduiioB 1 MoHOLUTOB (Tabauua 2). Uuciio cerMeHTos IePHBIX
HEUTPODHIOB, 203MHODUIOB U TUMQPOIMTOB MPAKTUUECKH CO-
OTBETCTBOBAJIO YPOBHIO JAHHBIX KOHTPOJBHBIX rpymm. J{naze-
aM, BBOAMMBI Ha (JOHE CTpecca, BhI3BAJI TAKKE 3HAYUTEIILHOES
CHIDKeHHUe o01ero uucia jeiikountos (I/i1) B cpaBHEHHH € KOH-
TponbHOH rpymmoii - p,<0,001 (tabmuua 2). [Ipenapar 6uotpur,
KaK M TPaHKBHJIU3ATOP J(Ma3eraM, JOCTOBEPHO HE W3MEHSUI OT-
HOCHTEJIbHYIO0 MAcCy TECT-OPraHOB JKMBOTHBIX B CPaBHEHHH C
MIOKa3aTeIsIMU MHTAKTHBIX KpbIC (Tabnuma 1).

Ipenapar Ha 50% cHmxan vacroty mopaxenuit COX B
CPaBHEHUHU C KOHTPOJBbHOM rpymnmnoit (tabnuna 1). Yuceno spo-
3uii Ha COXX mox meiicTBHeM mpenapaTta CHU3MWIOCH B 6,3 pa3a
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(p1=0,014), KOJIMYECTBO $I3B TAaKXKE NPOSBUIIO TEHJCHLHUIO K
cHmkenuio B 3,5 pasa (p,=0,09). [Tox Bnusnrem 6uorpura 3ua-
YUTEJIPHO CHU3WINCH MOKazaTelau TsxecTu nopaxkeHuit COX
(B Ganax): oposusmu - B 5,7 pasa (p,=0,04); a3samu — B 6,3
pasa (p,=0,004) B cpaBHEHHY C JTaHHBLIMU KOHTPOJIBHBIX TPYIIIT
(Tabmuma 1).

Pesynbrarsl Mcciaen0BaHUN KIETOYHOIO COCTaBa KPOBU KPbIC
HOJ1 BIMSHUEM IperapaTa OUOTPHUT BBISIBUIIN: YUCIIO CEIMEHTO-
SZICPHBIX HEUTPO(DUIOB M JTMMQOLMTOB, KaK M MO BIHSHUEM
Jas3ernama, He U3MEHWIOCh B CPABHEHUH C JAHHBIMU KOHTPOJIb-
HBIX TPYIII; YUCIIO JTUM(OLUTOB CHU3MWIOCH B CPABHEHUH C MH-
TakTHOW Tpymmoii (Tabmuma 2). KomnuecTBo MamouKosaepHbIX
Heltpodunos chusunock B 2,2 pasa (p,=0,04) B cpaBHeHUH C
IPYIIION CTPECCHPOBAaHHBIX KPBIC, KOTOPbIM Ha ()OHE cTpecca
BBOJIMJIM BOJIY ¥ ITPAKTUYECKH JOCTHUIala UX YPOBHS B MHTAKT-
Hoit rpyme. Uncio 303uH0¢uI0B u neiikountos (I'/1) He oTiu-
4aJI0Ch OT JAHHBIX MHTAKTHBIX TPy (Tabnuua 2).

[IpoBenenHbIe HcClIeIOBaHUS IPOJEMOHCTPUPOBAIIN BOCIIPO-
U3BEICHHE OCTPOr0 dMOLMOHAIBLHO-00JIEBOr0 cTpecca y KphbIC,
KOTOpPO€ MPOSBUIOCH B CHUKEHUH OTHOCUTEIBHOM Macchl TeCT-
opranoB, 100% yacToTe nmopakxeHUi CIM3UCTON 0O0JIOUKH Ke-
JIyJIKa KPBIC, 3HAYUTEIBHOM CHIDKCHHH KOJINYECTBA (POPMEHHBIX
9JIEMEHTOB B MepH(epHUIECKOil KPOBH KPBIC.

[penapar pacTuTeILHOrO NPOUCXOKACHUS OMOTPUT B yCIIOBUSIX
neiictBus octporo DbC mposBHII 3alIUTHOE HOpMAIM3UpYoLIee
BIIMSIHUE B OTHOLICHUU TECT-OPTaHOB, CIM3HCTO OOOJIOYKH JKe-
JyZIKa, a TAKKE COCTOSIHUS Hepr(epuuecKoil KPOBH KPBIC.
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SUMMARY

PROTECTIVE PROPERTIES OF DRUGS OF PLANT
ORIGION IN ACUTE EMOTIONAL AND PAINFUL
STRESS IN RATS

Gorokhivskii V., Tkachenko E.

State Establishment «Institute of stomatology and maxilla-facial
surgery National Academy of Medical Sciences of Ukraine,
Odessa, Ukraine

The aim of the investigation was to study the protective prop-
erties of the herbal preparation - biotrite and tranquilizer diaz-
epam under the modeling of emotional and painful stress in rats.

Materials and methods. The experiment was conducted on
24 white male rats of 5 months of age. Animals (6 rats in the
group) were kept on the standard diet of the vivarium: 1% group
was intact; rats of the 2", 3 and 4" groups were reproduced
acute painful emotional stress for 3 hours. 60 minutes before the
stress, rats received per os: the 2™ group - water, the 3™ group -
diazepam in a dose of 1.25 mg / kg body weight of rats; 4" group
- a preparation of biotrite in a dose of 50 mg / kg.

Results and conclusion. The conducted studies demonstrated
significant adaptive properties of the biotrite preparation, and
the degree of their manifestations was higher than the stress-
protective effects of diazepam.

Keywords: acute emotional-painful stress, test organs, gastric
mucosa, peripheral blood, biotrite, rats.

PE3IOME

3AIIIATHBIE CBOMCTBA MPEIAPATA PACTUTEJIb-
HOI'O ITPOUCXOXKJIEHUSI ITPU OCTPOM 5MOLNO-
HAJIBHO-BOJIEBOM CTPECCE B OKCIIEPUMEHTE

TI'opoxusckuii B.H., Tkauenko E.K.

Tocyoapcmeennoe yupescoenue « Mncmumym cmomamonocuu u
yeniocmuo-iuyesou xupypeuu Hayuonanonoil akademuu meou-
yunckux Hayk Ykpaunory, Odecca, Ykpauna

Llesb uccienoBanus — onpeaeaeHue 3allUTHBIX CBOMCTB IIpe-
napara pacTUTEJIBHOTO IPOMCXOKACHHSI OHOTPHUTA U TPAHKBH-
JM3aTopa Juas3ernaMa B YCIOBHUSX BOCIPOM3BEICHUS 3MOLMO-
HaJbHO-00JIEBOTO cTpecca y KphbiC.

DKCIIEpUMEHT ITPpoBe/ieH Ha 24 OeNbIX Kpbicax-camiax S-me-
csiyHOrO Bo3pacta. JKUBOTHBIC (110 6 KpbIC B IPYIIIE) COAepIKa-
JIICh HA CTAHJAPTHOM palliOHe BUBapus: | rpymnia — MHTaKTHas;
y kpsic 11, III u IV rpynn B npogomkeHun 3 4acoB BOCIIPOM3BO-
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JIMJIN OCTPBIIl SMOLIMOHAIBHO-0011eBOM cTpece. 3a 60 MHHYT 10
CTpecCUpOBaHMs KpbICHI Mosryyanu per os: Il rpynmna — Boxy, 111
rpymnmna — auasenam B go3se 1,25 mr/kr maccsl Tena; [V rpymnma —
npernapar OHOTPUT B 03¢ 50 MI/KT.
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I[Mpenapar pacTHTENBHOTO IIPOUCXOXKICHNS OMOTPHUT B YCIOBHUSIX
netictBus octporo ObC mposBIII 3alIMTHOE HOpMATIM3UpPYOLIee
BIIMSIHUE B OTHOLICHUH TECT-OPTaHOB, CIM3UCTOH OOOIOYKH Ke-
JIyZIKa, a TAK)Ke COCTOSHMUS TTepH(pepPUIECKOil KPOBH KPBIC.
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THE INFLUENCE OF SODIUM SALTS OF CARBOXYMETHYLATES
OF OXYETHYLATED ISONONYLPHENOLS ON THE NEUTRALIZING FUNCTION
OF THE LIVER IN A SUBACUTE TOXICOLOGICAL EXPERIMENT

Marakushyn D., Karmazina L., Isaeva 1., Hloba N.

Kharkiv National Medical University, Ukraine

At present, the problem of environmental pollution is urgent and
its solution is of global significance. The anthropogenic activity of
the man at the modern stage of development of science and engi-
neering has resulted in the appearance of chemical toxic substances
in the biosphere. Most xenobiotics are able to form delayed effects
of their (mutagenic, gonadotrophic, embryothrophic, teratogenic)
influence on the organism of homoitherms [7,8,10]. Chemical con-
taminants take a leading place among unfavourable environmental
and industrial factors. Their long-term influence develops ecology-
dependent pathology. The scale-up of organic synthesis chemistry
results in the placement of its basic enterprises in densely popu-
lated areas, development and production of a wide spectrum of new
chemicals, thereby endangering the health of people. In full mea-
sure it applies to the production of both surface-active substances
(SAS) and synthetic detergents. In the opinion of many authors
[4 6], a significant number of chemical compounds can modulate
radiomimetic effects and are membranotrophic, they develop free-
radical pathology in the organism, inhibit humoral and cellular im-
munity. The unstudied SAS, widely used in different sectors of the
national economy, include sodium salts of carboxymethylates of
oxyethylated isononylphenols of such brands as AFS 9-4 KM, AFS
9-6 KM, AFS 9-10 KM. The interest to this group of detergents is
caused by a large turnout, a wide range of the production output
and absence of any prognostic assessment of a potential danger for
homoitherms and human beings.
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The purpose of the present work was to study the effects pro-
duced by a group of derivatives of oxyethylated nonylphenols
- sodium salts of carboxymethylates of oxyethylated isono-
nylphenols of such brands as AFS 9-4 KM, AFS 9-6 KM, AFS
9-10 KM on the state of the microsomal monooxygenase system
(MMS) of hepatocyte detoxification and on the conjugation re-
action in conditions of a subacute experiment and to reveal a
potential danger for homoitherms and human beings.

Material and methods. Sodium salts of carboxymethyl-
ates of oxyethylated isononylphenols of such brands as AFS
9-4 KM, AFS 9-6 KM, AFS 9-10 KM are anion-active SAS
with scheduled physical-chemical properties; they are well
soluble in water and organic solvents. On the basis of acute
toxicity parameters they belong to moderately toxic (dan-
ger class 3) compounds, which have pronounced cumulative
properties. Half-lethal doses (LD, ) were determined at the
levels of 6.1, 2.2 and 3.2 g/kg of the animal weight, cumula-
tion coefficients being on the levels of 3.16, 2.2 and 2.39, re-
spectively, for AFS 9-4 KM, AFS 9-6 KM, AFS 9-10 KM. The
experimental part of the research was performed on white rats
of WAG population; every day before feeding they received
orally, through a metal probe, aqueous solutions of xenobiot-
ics with 1/10, 1/100 and 1/1000 of LD,,. The duration of sub-
acute influence was 45 days. The experiments on white rats
were performed in compliance with the international prin-
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ciples of the European Convention for the Protection of Ver-
tebrate Animals used for Experimental and Other Scientific
Purposes (Strasbourg, 1986). The programme of the research
stipulated study of the influence of sodium salts of carboxy-
methylates of oxyethylated isononylphenols on two micro-
somal electron transport systems: NADPH, which is bound
with cytochrome P450 as the end acceptor, and NADN,
which is bound with cytochrome b, as the electron acceptor.
The study involved such parameters of microsomal oxida-
tion as respiratory activity, content of cytochromes P450 and
b,, activity of reductases. The microsomal oxidation system
activity can be most fully and objectively assessed by the rate
of metabolism of xenobiotics, which reflects the activity of
both initial (NADPH, NADN reductases) and terminal (cy-
tochromes P450, b,) sites. As a substrate of the microsomal
P450-dependent system we used p-nitroanisole; this is a xe-
nobiotic, which is subjected to oxidative methylation with
formation of p-nitrophenol, the latter having a characteristic
absorption spectrum in alkaline media. In this work, the fol-
lowing parameters of microsomal oxidation were used: activ-
ity of 0-demethylase, N-demethylase, NADPH-cytochrome ¢
reductase, NADN-cytochrome ¢ reductase, endogenous res-
piration rate of microsomes, NADPH oxidation rate, NADPH
oxidation rate in the presence of EDTA, lipid peroxidation
(LPO) rate, and content of cytochromes P450 and b5 [3 6,8].
The content of ketone bodies in blood was determined after
precipitation of proteins with zinc sulphate and barium hy-
droxide. The essence of this method consists in displacing
acetone from blood filtrate with sulphuric acid and binding
acetone with salicylic aldehyde [1]. Nonesterified free fatty
acids were detected by extraction of fatty acid salts in blood
plasma with organic solvents followed by determination of
the content of copper [2]. Glycogen in the liver was detected
by the Seifter method after hydrolysis of a weighed portion
of the liver in 30% solution of potassium hydroxide, ethanol
precipitation of glycogen and revealing of glucose content
by the anthrone method [9]. The activity of UDP-glucuron-
yltransferase in the microsomal fraction of the liver was as-
sessed by the paranitrophenol conjugation rate [13,14], that of
N-acetyltransferase in the postmitochondrial fraction by the
conjugation rate of para-aminobenzoic acid (PABA), whose
quantity was measured by the diazo compound reaction with
N-naphthylethylenediamine. The activity of glutathione S-
transferase was assessed by the formation of glutathione con-
jugates with 1-chloro-2,4-dinitrobenzene (A, =340 nm) [11].
The total content of CoA (CoA-SH and acetyl-CoA) was dter-
mined by the PABA acetylation method [S]. The content of
reduced and oxidized glutathione was determined with help
of the glutathione transferase reaction [12], cysteines were
determined by the reaction with ninhydrin in a trichloroacetic
filtrate [15]. Group differences were statistically assessed by
the parametric Student’s t-test.

Results and their discussion. Results of the study on the
influence of xenobiotics on the detoxification system revealed
in the MMS of hepatocytes an increased activity of 0-de-
methylase, N-demethylase, NADPH-cytochrome ¢ reductase,
NADN-cytochrome ¢ reductase, higher values of LPO rate
and content of cytochromes P450 and b5 in the groups of
animals, which were subjected to intoxification with sodium
salts of carboxymethylates of oxyethylated isononylphenols
atdoses of 1/10 and 1/100 of LD,. The dose of 1/1000 of LD
was not effective. The analysis showed that sodium salts of
carboxymethylates of oxyethylated isononylphenols of such
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brands as AFS 9-4 KM, AFS 9-6 KM, AFS 9-10 KM in 1/100
of LD, increased, respectively, the activity of 0-demethylase
by 113.4%, 159.7% and 132.8%, the activity of N-demethyl-
ase by 54.2%, 108.7% and 95.4%, the activity of NADPH-
cytochrome c reductase by 30.3%, 52.6% and 44.5%, the ac-
tivity of NADN-cytochrome ¢ reductase by 48.3%, 63.05%
and 60.1%, the rate of endogenous respiration by 60%, 143
% and 124 %, the rate of NADPH oxidation by 85.6%, 109.3
% and 92.2%, the rate of NADPH oxidation in the presence
of EDTA by 92.8%, 153.6% and 144.3%, the rate of POL by
309%, 422% and 373.3%, the content of cytochrome P450 by
65.3%, 154.3% and 126.6%, the content of cytochrome b5 by
135.2%, 252.2% and 218%. The above data demonstrate that
sodium salts of carboxymethylates of oxyethylated isono-
nylphenols are inducers of the hydroxyling MMS of hepato-
cytes; this system is able to modify xenobiotics and change
their biological activity, providing their possible mutagenic
and cancerogenic properties [6,8,10]. Against this back-
ground sodium salts of carboxymethylates of oxyethylated
isononylphenols increased the activity of N-acetyltransferase
by 62.5%, 143.7% and 103.1%, as well as the total amount
of CoA (CoA-SH and acetyl-CoA) by 71.4%, 128.6% and
112%, respectively, in cases of subacute influence of 1/100
of LD, of AFS 9-4 KM, AFS 9-6 KM and AFS 9-10 KM.
This fact makes it possible to conclude that sodium salts of
carboxymethylates of oxyethylated isononylphenols activate
the processes, which are engaged in the formation of acetyl
conjugation. Besides, we observed a reduction in the activ-
ity of UDP-glucuronyl transferase, glutathione-S-transferase
and in the content of reduced glutathione in the liver (Table
1). Thus, sodium salts of carboxymethylates of oxyethylated
isononylphenols AFS 9-4 KM, AFS 9-6 KM and AFS 9-10
KM decreased, respectively, the activity of UDP-glucuronyl
transferase by 37.4%, 57.6% and 54.9%, the activity of glu-
tathione-S-transferase by 45.5%, 54.3% and 51.2%, the con-
tent of reduced glutathione by 27.2%, 57.3% and 36.6% and
that of cysteine by 39.3%, 57.1% and 50.0%. Sodium salts of
carboxymethylates of oxyethylated isononylphenols in 1/100
of LD, inhibit the mechanisms of formation of glucuronid
and glutathione conjugations, which are associated with in-
hibition of the antioxidant defence system, as it is demon-
strated by decreases of cysteine and reduced glutathione and
an increase of glutathione disulphide by 74.2%, 151.6% and
116%, respectively, when influenced by AFS 9-4 KM, AFS 9-6
KM and AFS 9-10 KM.

Our results revealed increases in the content of free fatty acids
in blood serum and ketone bodies in blood against a background
of a decrease of glycogen in the liver (Table 2). Studies detected
higher levels of free fatty acids by 83.6%, 135.8% and 117.9%,
and ketone bodies by 332.4%, 529.4% and 464.7%; these facts
demonstrate an activation of lipolysis and ketogenesis against
a background of a lower content of glycogen in the liver by
53.4%, 67% and 61.2%, respectively, during intoxication in a
subacute experiment with sodium salts of carboxymethylates of
oxyethylated isononylphenols of such brands as AFS 9-4 KM,
AFS 9-6 KM and AFS 9-10 KM. These data show that stud-
ied compounds in 1/100 of LD, activate catabolic processes of
breakdown of glycogen and triacylglycerols, which may be as-
sociated with an acid-base imbalance and development of meta-
bolic acidosis, as it was confirmed by a significant increase in
the content of ketone bodies in blood by 4.2, 6.3 and 5.6 times,
respectively, when influenced by AFS 9-4 KM, AFS 9-6 KM and
AFS 9-10 KM.
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Table 1. The state of the system of xenobiotic detoxification in the liver in conditions of a subacute experiment
under the influence of sodium salts of carboxymethylates of oxyethylated isononylphenols at a dose of 1/100 of LD,

Indi Group M+ m
ndices
Control AFS 9-4 KM AFS 9-6 KM AFS 9-10 KM
O-demethylase (nmol 6.70+ 0.58 14.3 + 0.9* 17.4+1.8* 15.6 + 1.4*
of p- nitrophenol/min'mg of protein)
NADPH-cytochrome ¢ reductase (nmol 180.4 +17.3 2352+ 12.4* 2753 +10.5* 260.8 + 9.3*
of cytochrome ¢/min-mg of protein)
NADN-cytochrome ¢ reductase (nmol 865.2 + 57.8 12835+ 18.7% | 1410.7+56.3* 1385.6 4 42.7*
of cytochrome ¢/min-mg of protein)
Endogenous respiration rate (nmol 150+ 021 240+ 0 17* 365+ 034% 337 4 0.28%
of O,/min-mg of protein) ' ' ’ ’ ’ ’ ’ '
NADPH oxidation rate 3.20+0.34 5.94 + 0.48% 6.70 +0.53* 6.15+0.42%
(nmol of O /min'mg of protein)
NADPH oxidation rate in
the presence of EDTA 2.80+£0.32 5.40 £0.62% 7.10 £ 0.83* 6.84 £0.76*
(nmol of O /min-mg of protein)
Lipid peroxidation rate 0.44 + 0.05 1.80 4 0.14* 2.30+0.15* 2.10+0.18*
(nmol of O /min'mg of protein)
Content of cytochrome P-430 0.865+0.07 1.43+0.04* 2.20+0.16* 1.96+0.13*
(nmol/mg of protein)
Content of cytochrome b, 0.582 + 0.06 1.37 4 0.05* 2.05 +0.07% 1.85 + 0.06*
(nmol/mg of protein)
N-demethylase * * *
(nmol of formaldehyde / min-mg of protein) 3.45+0.18 5.32+048 7.20 +0.65 6.74 +0.56
UDP-glucuronyl transferase 297+023 1.86 % 0.05* 1.26 % 0.05* 1.34 0.03*
(nmol/min-mg of protein)
N-acetyltransferase 0.32+0.04 0.52 + 0.02% 0.78 = 0.03* 0.65 = 0.04*
(nmol/mg of protein/60 min)
Glutathione-S-transferase 29.7+2.36 16.2 + 1.40% 13.6 4 0.94* 14.8 4+ 1.23*
(nmol/min-mg of protein)
Reduced glutathione (mcmol/g) 6.70 £0.43 4.83 +£0.42% 3.10 £ 0.46* 4.25 +0.56*
Glutathione disulphide (mcmol/g) 0.31+0.02 0.54 £ 0.03* 0.78 £ 0.05* 0.67 £0.08*
Cysteine (mcmol/g) 0.28 £0.012 0.17 £ 0.006* 0.12 £ 0.007* 0.14 £ 0.005%*
CoA, total amount (nmol/g) 297.6 £ 14.3 510.5 +30.4* 680.3 +27.8%* 630.4 £22.5*

note: *- differences are reliable, p<0.05

Table 2. Effects of sodium salts of carboxymethylates of oxyethylated isononylphenols on the state of carbohydrate
and fat metabolism in conditions of a subacute experiment under the influence of 1/100 of LD,

Groupm=£T
Indices
Control AFS 9-4 KM AFS 9-6 KM AFS 9-10 KM
Free fatty acids (mmol/l), serum 0.67 +0.05 1.23 £0.08* 1.58 £ 0.12* 1.46 £0.14*
Ketone bodies (mol/1), blood 0.34+0.016 1.47+£0.15* 2.14+£0.18* 1.92£0.16*
Glycogen (mcmol/g), liver 137.8+9.4 64.22 £5.74% 44.5 £ 3.73% 53.6 +4.25%

note: * - differences are reliable, p<0.05

Conclusions. Our analysis shows severe disruptions in the neu-
tralizing function of the liver and predominance of catabolic pro-
cesses over anabolic syntheses in groups of animals, which were
subjected to the influence of sodium salts of carboxymethylates of
oxyethylated isononylphenols at a dose of 1/100 of LD,

Results of our researches showed that during their subacute in-
fluence in a toxicological experiment on white rats sodium salts of
carboxymethylates of oxyethylated isononylphenols AFS 9-4 KM,
AFS 9-6 KM and AFS 9-10 KM stimulated the hydroxyling MMS
of hepatocytes and inhibited reactions of the formation of gluc-
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uronid and glutathione conjugations against a background of more
active processes of the formation of acetyl conjugation, higher lev-
els in the content of CoA-SH, acetyl-CoA and ketone bodies.

These violations are believed to be caused by structural and
functional disorders inside hepatocytes, such as impairments of
plasma membrane and proteins of cytoskeleton, mitochondria
dysfunctions as well as activation of catabolic enzymes and mis-
balance of ionic homeostasis.

The effect of xenobiotics at a dose of 1/100 of LD, was
accompanied by an increased disintegration of triacylglyc-
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erols and glycogen and inhibition of the antioxidant defence
system, which was accompanied by decreases of reduced
glutathione, cysteine and glutathione-S-transferase. These
results suggest the misbalance between prooxidant and an-
tioxidant systems towards prevalence of prooxidants and ac-
tivation of processes with the involvement of free radicals
which probably leads to the oxidative stress. Eventually, the
harmful effect of xenobiotics might result in mutation of cells
genome, progression of malignization, cellular necrosis and
overgrowth of connective tissue. Therefore, compensation of
oxidative stress, which is accepted as an important reason of
pathology caused by environmental factors in persons who
was dealing with manufacture chemicals for a long time, is
of great practical importance. Obtained results are highly
relevant to be taken in account in laboratory tests as early
diagnostic criteria indicating misbalance of oxidative homeo-
stasis of an organism in conditions of sodium salts of car-
boxymethylates of oxyethylated isononylphenols effecting.
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SUMMARY

THE INFLUENCE OF SODIUM SALTS OF CARBOXY-
METHYLATES OF OXYETHYLATED ISONONYLPHE-
NOLS ON THE NEUTRALIZING FUNCTION OF THE
LIVER IN A SUBACUTE TOXICOLOGICAL EXPERI-
MENT

Marakushyn D., Karmazina I., Isaeva I., Hloba N.
Kharkiv National Medical University, Ukraine

The study was conducted as a part of research work “Bio-
chemical mechanisms of the development of dismetabolic pro-
cesses under the influence of chemical environmental factors”.
The purpose of the present work was to study the effects pro-
duced by sodium salts of carboxymethylates of oxyethylated
isononylphenols on the state of the microsomal monooxygenase
system of hepatocyte detoxification and on the conjugation re-
action in conditions of a subacute experiment and to reveal a
potential danger for homoitherms and human beings. The object
of the study were the white rats of WAG population.

The effects produced by sodium salts of carboxymethylates
of oxyethylated isononylphenols of such brands as AFS 9-4
KM, AFS 9-6 KM, AFS 9-10 KM on the state of the microsomal
monooxygenase system of hepatocyte detoxification and on the
conjugation reaction in conditions of a subacute experiment
were studied.

It was set that studied compounds during their subacute influ-
ence in a toxicological experiment stimulated the hydroxyling
microsomal monooxygenase system of hepatocytes and inhib-
ited reactions of the formation of glucuronid and glutathione
conjugations against a background of more active processes of
the formation of acetyl conjugation, higher levels in the content
of CoA-SH, acetyl-CoA and ketone bodies.

Keywords: sodium salts of carboxymethylates of oxyethyl-

ated isononylphenols, microsomal monooxygenase system,
isononylphenols, liver.
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PE3IOME

BJIIMSIHUE HATPUEBBIX COJIEl KAPBOKCHME-
THJIATOB OKCHUOTHUJIUPOBAHHBIX HW3OHOHMWJI-
®EHOJIOB HA OBE3BPEXHNBAIOLIYIO ®YHKLHHUIO
NEYEHHU B MOAOCTPOM TOKCHKOJOI'MYECKOM
9KCIIEPUMEHTE

Mapaxkywmun /I.U., Kapmazuna U.C., UcaeBa U.H., I106a H.C.

XapvroGckuil  HayuoHanbHuIlL  MeOUYUHCKULL  YHUSepcumen,
Vrpauna

Lenpro ncciaenoBaHus SBUIOCH M3yUEHHE BIMSIHUS HaTpH-
€BBIX COJeH KapOOKCHMETHIATOB OKCHITHIMPOBAHHBIX H30-
HOHWJI()EHOIOB HAa COCTOSHHE MHKPOCOMAIBHOH MOHOOKCH-
TeHAa3HOH CHCTeMBl JETOKCHKAIIMH TEeTaTOIUTOB W PEaKINH
KOHBIOTAINH B YCIOBHUSX MOIOCTPOTO SKCIEPUMEHTA U OTIpe/ie-
JIeHUE TTOTEHI[MATBHON OMACHOCTH JUISl TETIIOKPOBHBIX JKHBOT-
HBIX 1 YeJIOBEKa.

OO0beKTOM HcclenoBaHus ObITH OeNlble KPBICHI OIS
WAG. M3yyeHO BIHMsSHHE HATPUEBBIX COJeil KapOokcuMme-
THTATOB OKCHATHIMPOBAHHBIX HM30HOHMI(EHOIOB MapoK
ADCI9-4 KM, ADCI9-6 KM, ADC9-10 KM Ha cocrosiHHE
MHMKPOCOMaJIbHOM MOHOOKCUT'€HA3HOW CHCTEMBI NE€TOKCHKa-
I[UH TeTIaTOIUTOB ¥ PEaKINH KOHBIOTAI[NH B YCIOBHUAX TI0O[0-
CTPOTO IKCIEPUMEHTA.

YcTaHOBIIEHO, YTO M3ydaeMble BEIIeCTBA IIPH MOJ0CTPOM BO3-
JIEWCTBUH B TOKCHKOJIOTHYECKOM SKCHEPHMEHTE CTUMYIUPYIOT
THAPOKCHIUPYIONTYI0 MHKPOCOMANBHYI0 MOHOOKCHT€HA3HYIO
CHCTEMY TETaTOLUTOB TEUeHN, HHTHONPYIOT Peakiuu 00pa3o-
BaHMS TIIIOKYPOHUTHOH ¥ INTyTaTHOHOBOH KOHBIOTAIINH Ha (hOHE
YCHIIEHHS TIPOIIECCOB 00pa30BaHMs alleTHIGHOH KOHBIOTAINH,
MOBBIICHNS ypoBHEH conepkanmst KoA-SH, anerm — KoA, ke-
TOHOBBIX TEJ.

HccnenoBanne MpoBeneHO B paMKaxX HaydHO-HCCIEA0BATENb-
CKOH paboThl XapbKOBCKOTO HAIMOHAIBHOTO MEIHIIMHCKOTO
yHHIBepcuTeTa «bHoXMMHYeckne MEXaHW3MBI Pa3BUTHS [IHC-
MeTa0OINIECKUX MPOIECCOB B YCIOBUSAX BIMSHHS XUMHUECKIX
(aKTOPOB OKPYKAIOLIEH CPEIIBD».
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THE INFLUENCE OF MONOSODIUM GLUTAMATE ADMINISTRATION ON GENERATION
OF REACTIVE OXYGEN SPECIES AND APOPTOSIS OF BLOOD LEUKOCYTES IN RATS

"Delibashvili D., 'Dumbadze Z., *Krynytska 1., 2Marushchak M., 2Habor H., *Holovatiuk L.

Thilisi State Medical University, Georgia, °I. Horbachevsky Ternopil State Medical University,
STaras Shevchenko Humanitarian Pedagogical Academy of Kremenets, Ukraine

The use of food additives in food manufacturing has been a
public health issue for many years. Currently, more than 3000
food additives have been approved by The Food and Drug Ad-
ministration of the United States and estimates has shown that
each person may consume 3.6 to 4.5 kg of food additives per
year on average, but these values may be even greater [5,8,10].
The business of food additives is thriving and may reach $45 bil-
lion by 2020. Perhaps the most significant trend driving growth
in additives is a general increase in processed foods consump-
tion across the world [18].
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One of the most common food additives in Ukraine and in
Europe is monosodium glutamate (MSG, C,HNO,NaH,0).
Encoded E621, it is a food additive from a group of flavor en-
hancers, used in a wide range of foods, such as soups, sauces,
mixed condiments, chips, meat products, and puddings. Despite
its widespread use and generally considered safety, there are re-
ports which indicate that MSG is toxic to humans and laboratory
animals especially at high doses [21].

Total intake of glutamate from food in European countries is gen-
erally stable and ranged from 5 to 12 g/day. A maximum intake of
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6.000 mg/kg body weight is regarded as safe [2]. However, some
studies suggest that MSG intake at a dose of 3 g per day is danger-
ous to human health [6]. Another researches argue that even at low
doses daily administration of MSG to rats is toxic. For instance,
Tawfik and Al-Badr (2012) show that MSG at low doses (0.6 and
1.6 mg/g body weight for 14 days) affects rats body weight and liv-
er and kidney functions [20]. According to Onyema et al.,[14] rats
treated with MSG (0.6 mg/g body weight) for consecutive 10 days
start to develop symptoms of liver damage. Significant increase in
lipid peroxidation (LPO) and activities of liver enzymes including
glutathione-s-transferase (GST), catalase, and superoxide oxidase
(SOD) in rat livers were observed. In addition, level of reduced glu-
tathione was decreased in liver.

Hyperproduction of reactive oxygen species (ROS) is a universal
mechanism that plays a key role in realizing the action of most toxic
agents is the activation of free-radical processes and. At the same
time, it is known that ROS are intracellular messengers that par-
ticipate in the modulation of cell survival, cell differentiation, cell
signaling, and inflammation-related factor production [11]. Excess
cellular levels of ROS cause damage to proteins, nucleic acids, lip-
ids, membranes and organelles, which can lead to activation of cell
death processes such as apoptosis [16].

This paper reports the effect of monosodium glutamate ad-
ministration at “safe” (allowed) doses on the generation of re-
active oxygen species (ROS) and apoptosis in leukocyte blood
suspension of rats.

Material and methods. Experimental studies were conduct-
ed on 32 nonlinear, white male rats weighing 180- 200 g, that
were housed at 254+3°C and humidity of 55+2%, under a 12 h
light and dark cycle. Water was available ad /ibitum. Our study
and manipulations complied with the international principles of
the European Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific Purposes [4].

MSG was purchased from Sigma-Aldrich (USA). Laboratory
animals were divided into 3 groups. The first experimental group
was administered MSG at a dose of 15 mg/kg body weight (cor-
responds dose 1 g per day in humans) for 30 days. The second ex-
perimental group was administered MSG at a dose of 30 mg/kg
body weight (corresponds dose 2 g per day in humans) for 30 days.
The third experimental group was administered MSG at a dose of

45 mg/kg body weight (corresponds dose 3 g per day in humans)
for 30 days. The control group of animals was given normal saline.

Analysis of cell samples to determine ROS was evaluated by the
flow laser cytometry method on flow cytometer Epics XL (Beckman
Coulter, USA), using 2.7-dichlorodihydrofluorescein diacetate. The
value of the studied parameter was expressed as a percentage (the ra-
tio of the number of leukocytes with increased intracellular contents of
ROS (ROS* cells) to the total number of cells) [1].

To determine the level of apoptosis the leukocyte blood sus-
pension was resuspended in a pre-diluted (1:10) binding buffer
from the kit of reagents” ANNEXIN V FITC” (“Beckman Coul-
ter”, USA). The number of cells was counted by the help of Go-
ryaev’s calculating camera under the microscope and adjusted
to the number of 1x10° cells/ml. Then 100 pL of cell suspension
was taken to test tube and 1 pL of annexin V-FITC solution and
5 pL of dissolved propidium iodide (PI) were added. Cells were
mixed and incubated in binding buffer at room temperature. As
a negative control we have used unlabeled cells. The determina-
tion of apoptosis was conducted on flow cytometer Epics XL
(Beckman Coulter, USA), using a software system. Results are
expressed as a percentage of cells which have attached FITC
Annexin V or PI. The cells are alive when they are FITC An-
nexin V and PI negative. The cells are apoptotic when they are
FITC Annexin V positive and PI negative. The cells are in stage
of irreversible apoptosis (necrosis) when they are FITC Annexin
V positive and PI positive.

All of the data were processed using the software package
Statistica 6.1 for Windows. Intergroup comparisons were per-
formed using Mann—Whitney—Wilcoxon U test. The median
(Me) and interquartile range (IQR [Q25-Q75]) were deduced.
Differences with p-value < 0.05 were considered as significant.

Results and their discussion. We have established that
MSG consumption at a “safe” dose can induce oxidative stress
(Table). The percentage of ROS increased in leukocyte blood
suspension of rats with 15 mg/kg MSG consumption by 19.5%
(p<0,05), 30 mg/kg MSG consumption by 41.9 % (p<0,05), 45
mg/kg MSG consumption by 2.9 times (p<0,001) vs control
group. A comparison of ROS percentage in rats of 1st and 2nd
experimental groups showed its prevalence by 18.8% (p<0,05)
in rats with 30 mg/kg MSG consumption (Fig.). A comparison

Table. The indices of ROS and apoptosis/necrosis in blood leukocytes of rats with MSG consumption, Me [Q25-Q75]

G.roup Control group 1st experimental group 2nd experimental 3rd experimental
animals (@=8) (1=8) roup (n=8) roup (n=8)
Index group group
) 35.91 [33.14; 39.42]
The percentage of 12.28 [11.89; 12.46] 14.67 [13.82; 15.41] 17:43116.82; 17.89] p,<0,001
reactive oxygen p,<0,05 !
species p,<0,05 p.<0,05 p,<0,001
P 2= p,<0,001
6.81 9.67
The percentage of 468 5.42 [6.22;7.34] [9.23;10.02]
FITC Annexin V- posi- 4 15'_4 97] [5.01;5.83] p,<0,01 p,<0,001
tive leukocytes R p,.>0,05 p,<0,05 p,<0,01
p,<0,001
147 [1 616.'9521]
The percentage of PI- 1.33 [1.06;1.52] [1.33;1.59] A
” 1.27[0.94;1.41] p,<0,01
positive leukocytes p,>0,05 p,<0,05 ‘<0 01
p,>0,05 P;=%s
p,<0,01

note: p, - significant difference compared to the control group, p, - significant difference
between the 1st and 2nd experimental groups, p, - significant difference between the 2nd and 3rd experimental groups,
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D, - significant difference between the Ist and 3rd experimental groups

145



of ROS percentage in rats of 2nd and 3rd experimental groups
showed its prevalence by 2.1 times (p<0,001) in rats with 45 mg/
kg MSG consumption.

300+
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reactive oxygen

200 species
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% O The percentage of |

FITC Annexin V-
100 positive
leukocytes

50+
@ The percentage of

PI- pasitive
leukocytes

T
Control group 15 mg/kg MSG 30 mg/kg MSG 45 mg/kg MSG

Fig. A comparison of the percentage of ROS and apoptosis/
necrosis in blood leukocytes of rats with different doses of MSG
consumption

It has been established that MSG consumption caused the sig-
nificant increasing of the percentage of FITC Annexin V- posi-
tive leukocytes in all rats except 1st experimental group (15 mg/
kg MSG consumption): 30 mg/kg MSG consumption - by 45.5%
(p<0.01), 45 mg/kg MSG consumption - by 2.1 times (p<0,001)
vs control group. A comparison of the percentage of leukocytes
with early signs of apoptosis in rats of 1st and 2nd experimental
groups showed its prevalence by 25.6 % (p<0.05) in rats with 30
mg/kg MSG consumption. A comparison of the percentage of
leukocytes with early signs of apoptosis in rats of 2nd and 3rd
experimental groups showed its prevalence by 42.0% (p<0.01)
in rats with 45 mg/kg MSG consumption.

The percentage of leukocytes with signs of necrosis also in-
creased in all rats except animals of the 1st experimental group:
30 mg/kg MSG consumption - by 15.7% (p<0.05), 45 mg/kg
MSG consumption - by 55.9% (p<0.01) vs control group. A
comparison of the percentage of leukocytes with signs of necro-
sis in rats of 1st and 2nd experimental groups showed its preva-
lence by 10.5 % in rats with 30 mg/kg MSG consumption, but
the difference was not significant (p>0,05). A comparison of the
percentage of leukocytes with signs of necrosis in rats of 2nd
and 3rd experimental groups showed its prevalence by 34.7%
(p<0,01) in rats with 45 mg/kg MSG consumption.

ROS are produced at a low level as a normal part of cellular
metabolism and play a physiologically important role in the
regulation of cell signaling, proliferation, and differentiation
[22]. It is predicted that 0.2% to 2% of oxygen consumed in
the cell is emitted as ROS [13]. In physiological conditions
the main sources of intracellular ROS are mitochondria, the
endoplasmic reticulum, peroxisomes, microsomes, and NOX
complexes in cell membranes. Specifically, mitochondria
represent the main intrinsic source of ROS generation via the
mitochondrial electron-transport system. Increased accumu-
lation of calcium (Ca*) in the cytoplasm results in activa-
tion of the mitochondrial electron-transport chain and ROS
generation. During mitochondrial production of adenosine
triphosphate and water, small concentrations of oxygen are
produced, resulting in the early stages of ROS production.
The superoxide anion, the first ROS element generated by mi-
tochondria, is produced by complex I (NADH ubiquinone ox-
idoreductase) and complex III (co-enzyme Q, bcl complex,
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and ubiquinone/cytochrome ¢ reductase) activity in the mi-
tochondrial matrix and intermembrane space, respectively [3].

Excess generation of ROS in cells is known to damage DNA, lip-
ids, and proteins resulting in several biological effects, ranging
from alterations in signal transduction, gene expression, muta-
genesis, and apoptosis. Moreover, the activation of lipid peroxi-
dation processes (direct effect of increased generation of ROS)
is an important biochemical mechanism for the development of
endogenous intoxication. Excessive lipoproxidation is accom-
panied by the accumulation of peroxide oxidation products and
the depletion of antioxidant system reserves, which causes hy-
perenzymemia and accumulation of toxic substances [1,12].

In case of MSG administration, the mitochondrial respiratory
chain also is the main source of ROS. In addition, an increase
in the extracellular level of glutamate increases the production
of hydroxyl radicals. Studies of Sharma A. showed increased
activity of a- ketoglutarate dehydrogenase under the conditions
of MSG administration, which can activate oxygen and the for-
mation of superoxide anion and hydrogen peroxide [17]. How-
ever, most scientists associate the occurrence of oxidative stress
with glutamate receptors. Glutamate receptors include three
families of ionotropic receptors (iGluR) (NMDA - N-methyl-D-
aspartate, AMPA - a-amino-3- hydroxy-5-methyl-4-isoxazole-
propionic acid and kainate) and three groups of metabotropic
receptors (mGIuR) [7]. iGIuR form ion channels permeable to
particular cations, while mGIuR activate intracellular signaling
mechanisms via several associated G proteins [15]. Activation
of metabotropic receptors leads to an increase in the level of cAMP
and releasing of calcium from intracellular stores. The level of cal-
cium changes and this causes various cellular reactions, including
activation of NO-synthase and protein kinase C. Glutamate induced
Ca? influx and disruption of the inner transmembrane potential
of the mitochondria, which resulted in opening the mitochondria
permeability transition pore. When permeability transition pore is
out of control, several essential players of apoptosis, including pro-
caspases, cytochrome c, apoptosis-inducing factor and apoptosis
protease-activating factor 1 are released into the cytosol. They have
the ability to activate caspases, which results in apoptosis [9,15].

Conclusion. Thus, our results indicate that administration
of MSG at a low doses of 15, 30 and 45 mg/kg body weight
was associated with development of excessive ROS generation
and apoptotic processes in blood leukocytes of rats. Therefore
it is advisable not only to investigate the established dangerous
doses of E621, but also to study the molecular mechanisms of
the “safe” (allowed) doses of MSG effect on a living organism.
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SUMMARY

THE INFLUENCE OF MONOSODIUM GLUTAMATE
ADMINISTRATION ON GENERATION OF REACTIVE
OXYGEN SPECIES AND APOPTOSIS OF BLOOD LEU-
KOCYTES IN RATS

"Delibashvili D., 'Dumbadze Z., *Krynytska L.,
Marushchak M., 2Habor H., *Holovatiuk L.

'Thilisi State Medical University, Georgia; °I. Horbachevsky
Ternopil State Medical University, 3Taras Shevchenko Humani-
tarian Pedagogical Academy of Kremenets, Ukraine

The use of food additives in food manufacturing has been a
public health issue for many years. Currently, more than 3000
food additives have been approved and estimates has shown
that each person may consume 3.6 to 4.5 kg of food additives
per year on average. One of the most common food additives
in Ukraine and in Europe is monosodium glutamate (MSG).
This paper reports the effect of monosodium glutamate admin-
istration at “safe” (allowed) doses on the generation of reactive
oxygen species and apoptosis in leukocyte blood suspension
of rats. Experimental studies were conducted on 32 non-linear,
male, white rats weighing 180-200 g. The experimental animals
were administered MSG (Sigma-Aldrich, USA) at a dose of 15,
30 and 45 mg/kg body weight. Control group of animals re-
ceived normal saline. We have found that consumption of MSG
at low dosage was associated with development of excessive
reactive oxygen species generation and apoptotic processes in
blood leukocytes of rats. Therefore it is advisable not only to
investigate the established dangerous doses of E621, but also to
study the molecular mechanisms of the “safe” (allowed) doses
of MSG effect on a living organism.

Keywords: monosodium glutamate, reactive oxygen species,
apoptosis, rats.

PE3IOME

BJIMSITHUE BBEJIEHUSI HATPUS ITTYTAMATA HA I'E-
HEPAIIMIO AKTUBHBIX ®OPM KUCJIOPOJA U ITPO-
IECCHI AITOIITO3A B JIEMKOIMTAX KPOBU KPbIC

Menmuoamsuiau I, Tyméanze 3.H., *’Kpununkas W.51.,
“Mapymaxk M.H., 2T'a6op I.I", *TonoBariok JI.M.

Tounucckuil 2o0cyoapcemeennviil. MeOUYUHCKUL YHUGepcumen,
Tpysus; *Tocyoapcmeennoe svicuiee yuebnoe 3asedenue Tepro-
NOALCKULL 20CYOAPCMBEHHbIN MEOUYUHCKULL YHUBEPCUMEN UM.
U A. Topbauesckozo; SKpemeneykas 2ymanumapnas nedazozu-
yeckas akademusi um. Tapaca Illesuenko, Yxpauna

Ha ceromusimHuii 1eHb U1 UCTIOIB30BaHMs 0100peHO Oosiee
3000 numeBbIX 100aBOK. YCTAHOBIICHO, UTO YEJIOBEK MOTPEOIIs-
€T, B CpeHeM, OT 3,6 110 4,5 KT mHIIeBbIX 100aBOK B roj. OaHOi
U3 HanOoJIee PacPOCTPAHEHHBIX MUILEBbIX 00aBOK B YKpauHe
u B EBpomne sBnsercss Harpus miyraMar. B uccrnenoBaHuu us-
YYE€HO BJIUSHUE HOTpe6HCHHﬂ HaTpus rnyTaMaTa B ):lOl'[yCTI/IM]:IX
J103aX Ha 00pa30BaHKe aKTUBHBIX ()OPM KHUCIOPO/A U MTPOLIECCHI

147



arionTo3a B JICHKOLMTApHOH CyCIIEH3HMM KPOBU KpbIC. DKCIIe-
pPUMEHTAaJIbHbIE UCCIIEIOBAaHMS MPOBEICHBI Ha 32 HEIMHEHHBIX
OenbIx Kpbicax-camuax BecoMm 180-200 r. DkcriepuMeHTaIbHBIM
JKMBOTHBIM BBOAMIN Harpus mytamar (Sigma-Aldrich, CILIA)
B 03¢ 15, 30 u 45 mr/kr maccel Tena. KoHTposbHast rpymnmna xu-
BOTHBIX MOJTydajia HOPMaJIbHbIH (U3HOIOTHYECKUIl PacTBOP.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

VYCTaHOBIICHO, YTO NOTpeOJICHHE HATPUs DIyTamara B HeOOIb-
IIMX [J03aX BbI3BIBACT M30BITOYHYIO '€HEPALMIO aKTUBHBIX (HOpM
KHUCJIOPOJia U arloNTOTHYECKHUE MPOLECCHl B JIEHKOLMTAX KPOBH
KPBIC, YTO CTABUT IIEPe]l HEOOXOAMMOCTBIO HCCIICIOBAHYS BIIMSTHYS
YCTaHOBJIEHHBIX "OMAcHBIX" /103 HATPHs TIyTamara U MOJIEKYJsp-
HBIX 3 (PEKTOB pa3pelieHHbIX 103 Ha KMBOW OPraHn3M.
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EXPERIMENTAL STUDY OF PAIN-RELIEVING MECHANISMS
OF 4-[4-OXO0-(4H)-QUINAZOLIN-3-YL]-BENZOIC ACID (PK-66 COMPOUND)

'Kramar H., 'Stepaniuk H., 'Voloshchuk N., 'Taran I., ?’Kovalenko S.

Vinnytsia National M. Pirogov Memorial Medical University, *Zaporizhzhya State Medical University, Ukraine

The problem of pain and analgesia occupies one of the cen-
tral places in modern medicine and is a subject of a large-scale
multidisciplinary study [1]. Since modern non-narcotic analge-
sics do not always satisfy the demands of clinicians and have a
number of side effects (acute -, nephrotoxic- and hepatotoxic-
ity), the search for and development of highly effective and safe
medicines for treatment of pain syndromes of various origins re-
mains one of the priorities of modern pharmacology [2]. Among
the various classes of chemicals, derivatives of 4-oxo (amino)
quinazoline have proven to be quite promising ones. According
to the literature, compounds of this class have shown cerebro-,
cardio-, acto-protective and antinociceptive properties, and ap-
peared to be low toxicity substances [3-6]. Among the specified
class of chemical compounds is quite attractive 4-[4-oxo- (4H)
-quinazolin-3-yl]-benzoic acid (compound PK-66) which is
characterized by a rather high analgesic action on somatic and
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neuropathic pain syndrome models. By the antinociception ef-
ficacy, PK-66 was similar to Diclofenac and Ketorolac, and by
activity - even surpassed them [7]. Interest in this compound
is due to the fact that PK-6, unlike classical non-narcotic anal-
gesics, practically did not create any ulcerogenic effect on the
stomach of both intact rats and animals with a model inflamma-
tory process (adjuvant arthritis), which suggested that its action
mechanisms had not been related to antiprostaglandin action [8].
It appeared PK-66 had other mechanisms of antinociception,
which became the basis for the study.

Study objective was to study the mechanisms of analgesic
action of PK-66 compound in rats using the pharmacological
analyzers.

Material and methods. Substance 4- [4-ox0-(4H)-quinazo-
lin-3-yl]-benzoic acid (PK-66 in the laboratory font) was used in
the research. Its structural formula is presented in Fig. 1.
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Fig. 1. Structural formula PK-66

The compound was synthesized at the department of or-
ganic and bioorganic chemistry of Zaporizhzhya State Medi-
cal University [9]. PK-66 is white powder slightly soluble
in water and in alcohols and soluble in DMF solution, this
solution is stable.

We conducted experiments on 175 male Vistar rats, weighing
200-220 g, obtained from the vivarium of the Institute of Phar-
macology and Toxicology of the Academy of Medical Sciences
of Ukraine. All stages of the research were carried out in accor-
dance with the rules of humane treatment of experimental ani-
mals, approved by the Committee on Bioethics of the Pyrogov
Memorial Vinnytsia National Medical University (Minutes No.
7 of June 08, 2015) and the international animal welfare rules
harmonized with the regulations of the European Convention
for the Protection of Vertebrate Animals used for Experimental
and other Scientific Purposes. The animals were kept on a stan-
dard diet with ad libitum water, at a temperature of 22°C+5°C
with 12-hour illumination. The animals were identified using a
system of individual colored labels on the body; seasonal and
circadian animal rhythms were taken into account throughout
the study.

The action of the PK-66 compound was investigated during
its single intraperitoneal administration to the animals in the
conditionally therapeutic dose 1 mg/kg which equals its ED50
by its analgesic action. The indicated dose of PK-66 constitutes
0,04% from its LD50.

The evaluation of the PK-66 compound’s analgesic action
mechanisms was carried out on a “tail-flick” thermal irritation
model by recording changes in the latent period (LP) of the tail
flick (sec.) following a focused light beam [10]. Baseline LP du-
ration indicators and changes thereof at Hours 1, 2, 4 and 6 after
administration of the study compounds were compared.

To evaluate the mechanisms of PK-66 compound analgesia,
we determined changes in its efficacy with underlying effects
of pharmacological analyzers — the medicines that influence on
various receptors, which, according to literature [11], are in-
volved in the nociception processes: Naloxon (1 mg/kg IP), Tra-
madolum (33 mg/kg IP), Clophelinum (0.01 mg/kg IP), Yohim-
bine (5 mg/kg IG), Noradrenaline (15 mg/kg IP), Reserpinum
(2.5 mg/kg 1P), Chlorpromazine (2 mg/kg IP), Levodopa (100
mg/kg IG), Diazepam (3 mg/kg IP), and Memantine (10 mg/kg
IP). Pharmacological analyzers were intraperitoneally adminis-
tered 0.5 hours before injection of the PK-66 compound, and
intragastrically - 1 hour before introduction of the study medi-
cine. Animals of the control group received equivalent amounts
of solvents.

All computations were performed with STATISTICA 8.0
software. All quantitative data were tested for normality using a
Shapiro-Wilk test. Non-parametric data are reported as median
(IQR). Statistical significance of differences between groups
was performed using Kruskal-Wallis ANOVA criterion in case
when multiple independent samples were compared, and using
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Mann—Whitney U test in case when two independent samples
were compared. The difference between mean values was con-
sidered to be statistically significant with P<0,05.

Results and their discussions. According to the methodical
guidelines for the pre-clinical study of potential medicinal prod-
ucts with analgesic activity, the mandatory step is to establish
the presence of a central component in the mechanisms of action
of the compound. Therefore, at the first stage, we estimated the
involvement of the opioidergic system in the analgesic action of
PK-66 [12]. The results showed that the antinociceptive effect
of PK-66 compound practically did not change throughout the
study with underlying previous administration of Naloxon opi-
oid receptor antagonist (Fig. 2). In contrast, Naloxon practically
neutralized the pharmacological effect of Tramadolum, an ago-
nist of mu- and kappa opioid receptors. The obtained data pro-
vide the basis for attributing PK-66 to non-narcotic analgesics.

Changesin tail latent period
(%o relatively to the baseline value)
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=——=PK-66 =====Tramadolum === PK-66+Naloxon === Tramadolum+Naloxon

Fig. 2. Trends in duration of the tail-flick latent period (%
relatively to the baseline value) with underlying PK-66, Trama-
dolum and combination thereof with Naloxon.

*_ P<0,05 between PK-66 and Tramadolum; # - P<0,05 be-
tween PK-66 and Naloxonum; & - P<0,05 between Tramado-
lum and Naloxon

In subsequent studies, it was found that adrenergic system
was involved in the mechanism of PK-66 action. As an example,
sympatolytic Reserpinum was used as a pharmacological ana-
lyzer. It is known that 2 phases are observed in the mechanism
of its action - initially it promotes the release of catecholamine
from the depot, and soon - reduces reuptake and boosts its deg-
radation, thus depleting the reserves of catecholamines [13]. Our
data show that monotherapy with this medicine caused an in-
crease in LP (+ 24.7%) at Hour 2, and in later terms of the study
(at Hours 4 and 6) - on the contrary, lowered the pain thresh-
old (-13.5 and -21.3%, respectively). The previous administra-
tion of Reserpinum at Hour 1 slightly increased the analgesic
activity of PK-66, and at Hour 2, on the contrary, significantly
decreased and made up 13.2% versus 57% under separate intro-
duction. Neutralizing of analgesic activity was observed in the
later terms of study (Fig. 3).

For more detailed understanding of the involvement of the
adrenergic system in the mechanism of analgesic effect of the
studied compound, we used the adrenergic agonist Noradrena-
line, as well as central a2 receptor agonist Clophelinum, and
receptor antagonist Yohimbine (Fig. 4). The results demon-
strated that prior administration of Noradrenaline virtually did
not change the strength and duration of PK-66 action (Fig. 4a)
and their interaction could be disregarded. However, the data
obtained cannot exclude the involvement of Noradrenaline sys-
tem in the mechanisms of action of the compound being studied.

149



For example, it is known that Noradrenaline is involved in the
internal control of pain by influencing on al- and a2-adrenergic
receptors at both spinal and supraspinal levels [14]. However,
the peripheral Noradrenaline, which is largely excreted by the
sympathetic nervous system, has little effect on healthy tissues,
whereas in damaged or inflamed tissues it causes various effects,
including exacerbation of pain in neuropathy [15]. Therefore, it
is quite obvious that the effect did not manifest itself in the ther-
mal irritation, which proves the absence of influence on a pain
threshold by this neurotransmitter. Some evidence of involve-
ment of adrenergic innervation in the analgesic effect of PK-66
has been obtained with the additional administration of medi-
cines that affect a2-adrenergic receptors and have proven effect
in transmission of nociceptive stimuli [16-18]. Concomitant
administration of quinazoline derivative and Clophelinum (Fig.
4b) caused a combination of analgesic effects at Hours 1 and 6,
whereas at Hour 2, the effect of the compound was less than with
monotherapy with the study medicine (+40.9% vs. +51.2% with
monotherapy). At that period of the study, prior administration
of a2-adrenergic blocker Yohimbine, on the contrary, contrib-
uted to a significant increase in the anti-nociceptive effect of PK-
66: LP grew by 65.9% (Fig. 4c). All above mentioned suggests
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that the adrenergic system, in particular, alpha-2 adrenergic re-
ceptors, is involved in the PK-66 action mechanisms.

Changes in tail latent period
(% relatively to the baseline value)
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Fig. 3. Trends in duration of the latent period tail-flick in rats
(% relatively to the baseline value) with underlying PK-66, Re-
serpinum and combination thereof.

* - P<0,05 in comparison with “Reserpinum”; # - P<0,05
between “PK-66" and “PK-66+Reserpinum”
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Fig. 4. Effect of Noradrenaline (Fig. 3a), Clophelinum (Fig. 3b), Yohimbine (Fig. 3c)
and combination thereof with PK-66 on the duration of tail-flick latent period in rats

It is known that dopamine is also involved in monoamine regula-
tion of pain transmission and anesthetic processes [16,17]. There-
fore, in the next step, we investigated changes in the effect of PK-66
compound with prior administration of Levodopa and Chlorproma-
zine (Fig. 5). Based on the results obtained, it can be argued that
this system is undoubtedly involved in the action being studied.
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Thus, the blockade of dopamine D2 receptors by Chlorpromazine
caused a statistically significant reduction in the analgesic activity
of the PK-66 compound, almost up to complete neutralization there
of (Fig. 5a). On the contrary, administration of Levodopa potenti-
ated the analgesic effect and substantially prolonged it, which was
particularly evident at Hours 2-6 (Fig. 5b).
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Fig. 6. Effect of Diazepam (Fig. 5a), Memantine (Fig. 5b) and combination thereof
with PK-66 on the duration of tail-flick latent period in rats

The pharmacodynamics of chlorpromazine, as is known today,
includes effects on various types of chemical neurotransmission
that relate to the monoamine system (dopamine, norepinephrine,
serotonin, histamine, etc.). However, as noted in the thorough in-
spection [19] Chlorpromazine, like haloperidol in low threshold
doses (2.5 and 0.2 mg / kg intraperitoneal, respectivel), is able to
block dopamine receptors, and underlies their antipsychotic ac-
tion, whereas in large doses (15-30 mg/kg) Chlorpromazine exerts
a modulating effect on the catecholamine and tryptamine system,
thereby showing vascular and other effects. In our study, it was the
low dose of aminazine (2 mg/kg) that, taken together and compared
with the effect of levodopa, suggests that the dopaminotropic effect
of the compound was studied.

In neurochemical mechanisms of pain stimuli transmission, spe-
cial attention is paid to the role of inhibitory and excitatory amino
acids, GABA and glutamate, in particular to the balance between
activity in these systems, which is known to determine the level of
transmission of pain stimuli and to influence sensitization of noci-
ceptors. The NMDA receptor is involved in generation and main-
tenance of central (spinal) hypersensitivity states, and its activation
plays a decisive role in a neuropathic pain. NMDA receptor antago-
nists prevent or block hyperalgesic pain states caused by damage to tis-
sues, nerves, inflammation and ischemia [19]. Equally important is the
role of braking systems, including the GABA-receptor complex [19].

We conducted the study of involvement of these systems us-
ing administration of GABA structure activator Diazepam and
partial NMDA receptor antagonist Memantine (Fig. 6). The results
showed that Diazepam potentiated and prolonged the effect of PK-
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66 on the model of thermal nociception at all terms of the study:
the analgesic activity of the compound was increased 2.5-3.5 times
against administration of the benzodiazepine agonist (Fig. 6a). At
the same time, with underlying prior administration of Meman-
tine, the potentiation of antinonoception effect was observed only
at Hour 1 and less - at Hour 2 after administration of PK-66 (Fig.
6b). However, this cannot be a proof against the effect of the study
compound on the system of excitatory amino acids, since Memantine
is a non-competitive blocker of a phencyclidine site of these receptors,
whereas their structure and function of NMDA receptors is quite com-
plicated and not well understood. It is known, for example, that NMDA
receptors are heteromeric complexes consisting of four subunits,
each of which contains various isoforms: GluN1, GluN2 (GluN2A-
GluN2D) and GluN3 (GIuN3A and GluN3B). The individual subunits,
being a part of NMDA receptors, reveal various properties associated
with cerebral distribution and regulation. Due to different structure of
heteromeric subunits, NMDA receptors have heterogeneous function-
ality and pharmacological characteristics [10]. Moreover, earlier stud-
ies have proved the presence of cerebroprotective effect [3] in quinazo-
line derivatives, including PK-66, which largely depends on the effect
on the brain structures [21].

Thus, evaluating the results of the conducted research, we
can consider that adrenergic and GABA-ergic systems as well
as NMDA receptors of CNS are to an extent envolved in the
mechanism of the analgesic effect of PK-66. At the same time
the ability of PK-66 to cause significant analgesic and moderate
anti-inflammatory action in the conditions of carrageenan edema
of hindlimb of the rats [22] at the first hour of inflammation (ki-
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nin phase) and at the third hour of the experiment (prostaglandin
phase) [23], can give evidence of the existence of antikinin and
antiprostaglandin effects in the quinazoline derivative.

The existence of other mechanisms in the realization of the
analgesic activity of the compound under study cannot be ruled
out as well, in particular, modulating influence on the synthesis
of NO and leukotrienes which also take part in nociceptive pro-
cesses, but this requires further investigation.

Conclusions. The antinociceptive effect of this compounce
4-[4-ox0-(4H)-quinazolin-3-yl]-benzoic acid (PK-66), is not
mediated by opioid mechanisms, because Naloxon does not re-
verses its effect.

The ability of Clophelinum, Yohimbine, Noradrenaline, Re-
serpinum to modulate the degree of analgesic effect of PK-66
shows that the adrenergic system, in particular, alpha-2 adren-
ergic receptors take part in the mechanisms of analgesic action
of this compound.

The dopaminergic system is also involved in anti-nociceptive ef-
fects of PK-66, as the blocking agents of dopamine D2 receptors,
in particular, Aminazine reduced the analgesic effect of PK-66, and
the administration of Levodopa, on the contrary, potentiated it.

The introduction of GABA structures activator Diazepam
potentiates and prolongs the analgesic action of PK-66 on the
model of thermal nociception at all terms of the research.

Perspectives for further studies. At the same time, the involve-
ment of glutamate receptors in anti-nociceptive effects of quinazo-
line derivative, as well as other neurochemical mechanisms and
peripheral mechanisms of pain formation, requires further study.
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SUMMARY

EXPERIMENTAL STUDY OF PAIN-RELIEVING MECHANISMS
OF 4-[4-OXO-(4H)-QUINAZOLIN-3-YL]-BENZOIC ACID (PK-66 COMPOUND)

"Kramar H., 'Stepaniuk H., 'Voloshchuk N., 'Taran I., ?Kovalenko S.

"Vinnytsia National M. Pirogov Memorial Medical University, *Zaporizhzhya State Medical University, Ukraine

An in-depth study of the pharmacological properties of
4-[4-0x0-(4h)-quinazolin-3-yl]-benzoic acid as an analgesic
agent established that it had a sufficiently high analgesic effect
on models of somatic and neuropathic pain syndromes.

Study objective was to study the mechanisms of analgesic action
of PK-66 compound in rats using the pharmacological analysis.

We evaluated the mechanisms of analgesic effect of PK-66
(1 mg/kg, intraperitoneal) compound on the thermal irritation
model on Hours 1, 2, 4 and 6 after administration of study com-
pounds. To evaluate the mechanisms of PK-66 compound pain
killing, we determined the changes in its efficacy against the
effects of pharmacological analyzers - Naloxon, Tramadolum,
Clophelinum (Clonidine), Yohimbine, Noraepinephrine, Reser-
pinum, Chlorpromazine (Aminazin), Levodopa, Diazepam, and
Memantine).

The anti-nociceptive effect of PK-66 compound was virtually
unchanged during all study terms with underlying administra-
tion of Naloxon, an opioid receptor antagonist. The results of
administration of Reserpinum in rats and the concomitant ad-
ministration of Noradrenaline, Clophelinum, Yohimbine and

quinazoline derivative demonstrated that the adrenergic system,
in particular alpha-2 adrenergic receptors, was involved in the
mechanisms of PK-66 activity. Changes in the PK-66 compound
effect with underlying previous administration of Levodopa and
Chlorpromazine suggested that the dopaminergic system was
unquestionably involved in the analgesic activity of the com-
pound. Further study of the involvement of inhibitory and ex-
hilarating amino acids, GABA and glutamate, showed that ad-
ministration of Diazepam potentiated and extended the PK-66
analgesic effect on the thermal nociception models throughout
the experiment. At the same time, increased antinociception
with underlying Memantine administration preceding PK-66
was observed only in the first hours of the experiment.

Therefore, the studies conducted have shown that the adrener-
gic system, in particular alpha-2 adrenergic receptors, dopami-
nergic and GABAergic systems, is involved in the mechanisms
of analgesic action of 4-[4-0x0-(4h) -quinazolin-3-yl]-benzoic
acid (PK-66) without any effect of PK-66 on opioid receptors.

Keywords: 4-[4-oxo-(4H)-quinazolin-3-yl]-benzoic acid, no-
ciception, analgesic action, adrenergic system.

PE3IOME

HCCJEJOBAHUE MEXAHU3MOB OBE3BOJIUBAIOIIETO JEMCTBHUA 4- [4-OKCO-(4H)-XWHA3OJIWH-3-WJI|
BEH30MHOM KUCJIOTHI (COEJJUHEHUE ITK-66) B YKCIIEPUMEHTE

'"Kpamap A.W., 'Crenaniok [.H., 'Bosomyk H.H., 'Tapan U.B., *Koanenxo C.H.

! Bunnuyruil nayuonanbuslil meouyunckuil ynueepcumem um. M.H. ITupozosa;
23anopoorceruil 20cyoapcmeennvlii MeOUYuHCKull ynueepcumem, Ykpauna

TIpu yrmiyOneHHOM HM3y4eHHH (DapMakoJIOTHYECKUX CBOWCTB
4- [4-oxco (4H) -xuHa30IUH-3-1J1| OCH30MHOM KMCIIOTHI B Kaue-
cTBe 00€300IMBAIOIIETO CPEICTBA YCTAHOBICHO HAINYNE y HEe
JIOCTaTOYHO BBICOKOTO aHaJbIe€3UPYIOIIEro JACHCTBUS Ha MOie-
JISIX COMaTHYECKOTO M HeHpOIaTu4ecKkoro O0JIEBBIX CHHPOMOB.

Ienpb uccnenoBaHus - ONMPEEIUTh MEXaHU3MbI aHAJIBIE3HPY-
fomtero neiicteus coequaenus [1K-66 y kppic ¢ momorbio dap-
MAaKOJIOTHYECKUX aHAIIH3aTOPOB.

OLeHKY MEXaHU3MOB aHAJIBIE3UPYIOLIEro NeHCTBUS COCIU-
Henusa [1K-66 mpoBoamimm Ha MOJENH TEPMHUUECKOTO pas3apa-
JKEHUSI XBOCTa KpBIC B TeueHue 1, 2, 4 u 6 yacoB mocie BBe-
JICHUST MCCIIENYeMBIX COCAMHEHUH. [l OLICHKH MEeXaHH3MOB
obe30onmBaromero aelicteus coexnuHenus [1K-66 ompenemnsimu
n3MeHeHus ero 3(h(GeKTHBHOCTH Ha (hOHE BIUSHHA (HapMaKoIo-
THYECKUX aHAJIN3aTOPOB (HAJOKCOH, TPaMaaoi, KIo(eanH, iHo-
XUMOWH, HOpaJpEeHaINH, PE3ePIIHH, XJIOPIPOMa3HH, JICBOJONA,
JMa3ernam, MEMaHTHH ).

Ha ¢one npeaBapuTenbHOr0 BBEACHUS aHTArOHHUCTa OMMO-
UJIHBIX PELENTOPOB HAJIOKCOHA aHTHHOLMLENTUBHBIN >(QeKT
coenunenns [1K-66 mpakTuueckun He M3MEHSUICS Ha MPOTSKE-
HHHU BCEX CPOKOB HCCIIEIOBaHMS. Pe3ybraThl pe3epiHU3alnum
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KPBIC ¥ COBMECTHOE NMIPUMEHEHHUE MIPON3BOAHOTO XMHA30IMHA C
HOPaapEeHATUHOM, KI0(EINHOM, HOXUMOMHOM MPOJEMOHCTPHU-
poBano, 4to B MexanuszMmax aeiictus [1K-66 nmpuHnMaer yda-
CTHE aJpeHepPruIecKas CHCTEMa, B YaCTHOCTH, alb(a-2 aIpeHo-
peuentopsl. M3menenus spdexra coenunenns [1K-66 Ha dpone
MpeIBAPUTEILHOTO BBEACHHS JIEBOIOIBI I aMHHA3MHA yKa3bIBa-
0T, 9TO Jo(haMHHEprHYecKas cucreMa OecCIIOpHO 3aaeiCTBO-
BaHa B 00€300JIMBaIOIIEM JICHCTBUH YKa3aHHOTO COCIMHEHHS.

JlanpHelinnee uccienoBaHUe ydacTHsl TOPMO3HBIX H BO30YX-
natoumx amuHokucnor, TAMK u miyramara, mokasano, 4to
BBE/ICHHE Ma3ernamMa MOTeHIPYET U MpoajieBaeT 00e300mmBa-
foutee neiicteue [1K-66 Ha Momenu TepMHYECKON HOIMLETIIIUT
B T€UEHHE BCero dKcrepuMenTa. Ha ¢one BBeneHus MeMaHTHHA
nepen [1K-66 ycunenne aHTHHOLETIIIMN HAOII0Aan0Ch TOJIBKO B
MEePBBIEC YACHI OIIBITA.

[TpoBeneHHBIE MCCIETOBAHUS TTOKA3ANM, YTO B MEXaHH3MAX
aHaNBIe3UpyoLIero AeicTBus 4-[4-okco(4H)-XuHa30muH-3 -1 |
oen3oiinoit kucnotsl (IIK-66) mpuHUMaeT yyactue axpeHepru-
YecKas CUCTEMa, B YaCTHOCTH aib(a2-aapeHOPEeNTOPbI, 10-
tdhamuuepruyeckas 1 TAMK-eprudeckas cuCTeMBI H OTCYTCTBY-
et Biusanue [1K-66 Ha onmonaHbIe PElenTOPEIL.
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MEDICAL BASIS OF DIABETIC NEUROPATHY FORMATION (REVIEW)

'Archvadze A., 'Kistauri A., 2\Gongadze N., *Makharadze T., *Chirakadze K.

Thilisi State Medical University, ' Department of internal diseases, *Department of medical pharmacology,
‘Department of internal diseases management and geriatrics, Georgia

Nowadays, chronic diseases are the main cause of death
worldwide. A majority of these diseases are result of poor life-
style, metabolic disorders or/and gene abnormalities. For effec-
tive treatment management clear understanding of medical basis
of diseases formation are required. One of popular chronic dis-
case of 21 century is Diabetes Mellitus (DM). Diabetes refers to
a complicate metabolic disorder characterized by comparative
or complete deficiency of insulin secretion and/or insulin resis-
tance. The disorder presents a major health problem that cur-
rently affects 382 million people around the world including 316
million patients with impaired glucose tolerance; its prevalence
is expected to increase to 592 million by the year 2035 [35].

Uncontrolled chronic hyperglycemia resulting from absolute
insulin deficiency (type 1 diabetes) or insulin resistance with or
without insulin deficiency (type 2 diabetes) is one of the primary
causes of diabetic complications in a number of organs which
include retinopathy, nephropathy, cardiomyopathy, hepatopathy,
and neuropathy [2,74]. It affects the quality of patients’ life with
a variety of symptoms, which include pain, weakness, ataxia,
impotence, and sensory loss [5].

Diabetic neuropathy (DN) seems to be the most common and
least understood complication being present in over 50% of
chronic diabetics [12,37] and is the leading cause of diabetes-
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related hospital admissions and nontraumatic amputation [6]. It
can be found late in type 1 diabetes but early in type 2 diabetes
and the cause of this occurrence is still not clear [60]. DNs are
heterogeneous and affect different parts of the nervous system
with various clinical manifestations [6].

As the latest date explain the pathogenesis of DN is not fully
understood. Commonly DN progresses on a background of hy-
perglycemia, which can be resulted in metabolic imbalance and
oxidative stress leading to inflammation and cell death. Gen-
erally two mechanisms have been suggested to be involved in
the pathogenesis of diabetic neuropathy. The first mechanism
is the activation of the Renin Angiotensin Aldosterone System
(RAAS) in the presence of hyperglycemia with increased tissue
level of Angiotensin I (Ang II). Ang II stimulates Nicotine Ad-
enine Dinucleotide (Phosphate) (NAD (P)) oxidase which en-
hances oxidative stress and vascular damage and leading to DN
[66]. The other mechanism is linked with disturbance in the me-
tabolism and vasculature of nerve tissue in the presence of ex-
cessive uptake of glucose [48]. The majority of related pathways
like RAAS, polyol, advanced glycation end products (AGE),
poly-ADP-ribose polymerase (PARP), hexosamine, and Protein
Kinase C (PKC) all originated from initial oxidative stress [29].

As a result of activation of mentioned mechanisms free-rad-
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ical formation is increased and/or antioxidant defenses is depleted
that result in oxidative stress have been implicated in the pathogen-
esis of DN [77]. It can now be postulated that a sudden change in
glycemic control can cause flux effects that result in structural and
functional changes in the epineural blood vessels of nerves, which,
in turn, can lead to neuropathic pain or “insulin neuritis” [1]. Addi-
tionally, several risk factors are associated with DN including wors-
ening glucose tolerance, older age, longer diabetes duration, alcohol
consumption and cigarette smoking [23].

From clinical point of view DN can be broadly divided into
generalized polyneuropathies and focal/multifocal varieties [6].
The generalized form can be further classified into typical and
atypical in terms of difference in onset, course, associations,
clinical manifestations, and pathophysiology [90]. The distal
symmetrical polyneuropathy (DSPN) is the commonest clini-
cal form of diabetic neuropathy, affecting more than 90% of the
patients. Generally, DSPN affects the toes and distal foot, but
slowly progresses proximally to involve the feet and legs in a
stocking distribution. It is also characterized by a progressive
loss of nerve fibers affecting both the autonomic and somatic
divisions, thereby diabetic retinopathy and nephropathy can oc-
cur [69]. Foot ulceration and painful neuropathy are the main
clinical consequences of DSPN, linked with higher morbidity
and mortality [7].

One of the severe symptoms of neuropathy is pain and its
pathophysiological mechanisms are not yet fully identified
[59]. As it is known nociceptive pain is the normal, protective
response to different noxious insult or injury of tissues such as
skin, muscles, visceral organs, and joints. On the other hand,
neuropathic pain arises as a direct consequence of a lesion or
disease affecting the somatosensory system without any noxious
stimuli [70]. Several theories have been proposed to explain
the pain related to the diabetic neuropathy, such as changes in
the blood vessels that supply the peripheral nerves; metabolic
and autoimmune disorders accompanied by glial cell activation,
changes in sodium and calcium channels expression and more
recently, central pain mechanisms, such as increased thalamic
vascularity and imbalance of the facilitatory/inhibitory descend-
ing pathways [69]. In general, researchers seek to elucidate
neuropathy-underlying mechanisms as a bigger consequence,
and include pain and other sensorial manifestations as direct
consequences of neuropathy. However, interestingly, pain in-
tensity normally is not associated with neuropathy severity, and
can occur even in the absence of nerve injuries [61]. Clinically,
neuropathic pain manifestation can be focal, multifocal, or gen-
eralized depending on the involvement of peripheral or central
origin and cause of the disease [1].

DN continues to represent a therapeutic challenge as its
pathophysiology is not yet fully understood and pain relief is
still unsatisfactory. No single treatment exists to prevent or to
provide total pain relief. Currently, only several agents are ap-
proved for pain control in DN, such as: duloxetine, a selective
serotonin and norepinephrine reuptake inhibitor, pregabalin, an
anticonvulsant, and the dual-effect drug tapentadol, an opioid
receptor agonist and norepinephrine reuptake inhibitor, though
it does not change pathogenic pattern [21,36].

Therefore treatment of DN is a real challenge and needs fur-
ther investigation of complex pathological basis to find new
therapeutic targets.

Pathogenesis of DN: Interaction of Oxidative Stress with Oth-
er Physiological Pathways

Nowadays, the latest research results indicate that the devel-
opment of DN is multifactorial and the exact pathogenic mecha-
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nism is yet to be understood, a number of pathological changes
can be described. Although there is a consensus that toxic effects of
hyperglycemia represent an important factor for the development of
this complication [17]. So, the current belief is that hyperglycemia,
activation of AGEs, hexosamine, PKC, oxidative stress, nitric ox-
ide, and inflammation all play key roles in DN [29].

As the clinical trials indicate hyperglycemia leads to genera-
tion of free radicals due to autoxidation of excess glucose in dif-
ferent pathways and resulting glycosylation of proteins [3,51].
The persistent increase in reactive oxygen species (ROS) and
reactive nitrogen species (RNS) accompanied by a decrease in
antioxidant activity by reducing of glutathione level leads to the
occurrence of oxidative and nitrosative stress which can cause
endothelial dysfunction, insulin resistance, alterations in num-
ber and functions of pancreatic cells which eventually leads to
diabetic microvascular and macrovascular complications [8].
Particularly, excess ROS and RNS cause the structural worsen-
ing of macromolecules such as carbohydrates, proteins, lipids,
and DNA leading to their instability and consequently loss of
function [50]. In the latest clinical studies ROS and RNS have
also been reported to induce several intracellular signaling cas-
cades that ultimately lead to the transcription of stress-related
and proinflammatory genes, which promote the development of
diabetic complications [4].

The main factor involved in DN formation is nuclear factor
kappa-light-chain-enhancer of activated B cells (NF-kB). As it
is known NF-kB is activated by an elevation in ROS resulting
in the transcription of proinflammatory proteins that exacerbates
the conditions of the disease. Proinflammatory chemokines and
cytokines like macrophage chemotactic protein (MCP-1), tumor
necrosis factor (TNF-a), and interleukins (IL-1 and 6) have been
recently implicated in the progression of diabetes to diabetic
complications through activation of cell death mechanisms [4].
In the same time, hyperglycaemia-induced elevations of ROS
have been reported to be capable of inducing apoptosis in tis-
sues. In addition of that the Bax-caspase pathway of apoptosis
can be activated by ROS also leading to a reduction in the elec-
trochemical gradient across the mitochondrial membrane caus-
ing a leakage of mitochondrial cytochrome C into cytoplasm
that activates caspases leading to apoptosis [24].

As noted above, hyperglycemia is a fundamental factor in
DN. Also dyslipidemia and changes in insulin signaling come
after hyperglycemia in T2D [12]. Free fatty acids have systemic
effects such as release of inflammatory cytokines (TNFa, IL6,)
from adipocytes and macrophages. In the same time plasma li-
poproteins, especially low-density lipoproteins (LDLs), can be
modified by glycation or oxidation where then binds to extracel-
lular receptors comprising the oxidized LDL receptor 1(LOX1),
toll-like receptor 4(TLR4), and RAGEs that activate NADPH
oxidase. All these result in oxidative stress. Additionally, cho-
lesterol can be simultaneously oxidized to oxysterols to cause
neuronal apoptosis [12]

In addition of above-mentioned mechanisms, the latest research
studies indicate that insulin has neurotrophic effects and promotes
neuronal growth and the survival while it is not involved in up-
take of glucose into the neurons. Reduction of this neurotrophic
signaling due to insulin resistance (T2D) or insulin deficiency
(T1D) contributes to the pathogenesis of DN. [12]. Particularly, in
neurons, insulin resistance occurs by inhibition of the PI3K/Akt
signalling pathway. Disruption of this pathway leads to mitochon-
drial dysfunction, oxidative stress, and dysfunction or death of the
nerve. Tight glucose control is not as efficacious in patients with
T2D, whereas it can reduce neuropathy in patients with T1D. This
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divergence is most likely related to differences in the underlying
mechanisms in terms of hyperglycemia, dyslipidemia, and insulin
resistance in T1D and T2D [12].

Pathogenesis of DN: Polyol pathway hyperactivity

Also it is very important to examine the concept of polyol
pathways in the formation of DN. Namely, Hyperglycemia, as a
result of hypoinsulinemia or insulin receptor resistance, leads to
activation of the polyol pathway. Normally, the most of the glu-
cose that enters a cell through GLUT transporters is metabolized
via glycolysis to give pyruvate; only about 3% is converted to
sorbitol through the polyol pathway. However, in hyperglycemic
conditions such as diabetes, there is an increased flux of glu-
cose into the nerves. When glucose becomes overload, it leads
to the saturation of the glycolytic pathway, which consequently
increases the activity of the polyol pathway to about 30% by
activation of enzymes, such as aldose reductase to convert
the extra glucose to sorbitol with the oxidation of NADPH to
NADP+. [53]. Accumulated Sorbitol is further oxidized to fruc-
tose by sorbitol dehydrogenase, which is coupled with the reduc-
tion of NAD+ to NADH. However, the current accepted hypothesis
states that polyol pathway hyperactivity is pathogenic primarily by
increasing the turnover of cofactors such as NADPH and NAD+,
which leads to a decrease in the reduction of glutathione, as well as
to an increase of Advanced Glycation end products (AGEs) produc-
tion and activation of diacylglycerol and PKC isoforms. As a result
of glutathione depletion the oxidative stress and the accumulation
of toxic species can be detected. In addition of that since sorbitol
cannot cross cell membranes, it accumulates in cells causing hyper-
osmolarity and concomitant efflux of taurine, myoinositol, and ad-
enosine. This inhibits the biosynthesis of ATP resulting in reduced
activity of Nat/K+ ATPase and PKC, impaired axonal transport,
and structural breakdown of nerves. [52].

On the other hand fructose-6-phosphate is an intermedi-
ate of the glycolytic pathway, which is formed from glucose-
6-phosphate by the enzyme phosphoglucoisomerase. Moreover,
as we mentioned already, excess sorbitol can be converted into
fructose by enzyme sorbitol dehydrogenesis and into fructose-
6-phosphate by hexokinase. However, in the presence of high
glucose, fructose-6-phosphate can accumulate, that is utilized by
the hexosamine pathway. Here, fructose-6-phosphate is convert-
ed to glucosamine-6-phosphate by catalytic action of the enzyme
glutamine-fructose-6-phosphate aminotransferase (GFAT). Glu-
cosamine is well documented to increase oxidative stress in cells
via the production of H202 [19]. In the same time glucosamine-
6-phosphate is further processed via conjugation reactions with
uridine triphosphate (UTP) to form uridine diphosphate-N-acetyl-
glucosamine (UDPGIcNAc). UDPGIcNACc thus formed can attach
to the amino group of serine and threonine residues of proteins
relevant to the elevation of transcription factor Spl which in turn
activates the transcription of growth factors like TGF and TGF1
and plasminogen activator inhibitor-1 (PAI-1) [11]. These proteins
are involved in the pathogenesis of diabetes-induced vascular com-
plications especially in the nerve [25,44]. Similarly, GFAT enzyme
has been associated with insulin resistance and hyperinsulinaemia
in type 2 DM [22].

In addition of above mentioned excess glucose in the intra-
cellular medium results in the accumulation of an intermediate
of the glycolytic pathway, such as dihydroxyacetone phosphate
(DHAP). DHAP and glyceraldehdye-3-phosphate (GA3P) are
interconvertible by triose phosphate isomerize. They can lead
to the formation of methylglyoxal, resulting in advanced glyca-
tion end-product. This process also increases the formation of
glycerol-3-phosphate which upon conjugation with fatty acids
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yields diacylglycerol (DAG). DAG is the most important activa-
tor of 9 isoforms out of 11 of PKC although AGE-RAGE (re-
ceptor for advanced glycated end-products) interaction has also
been shown to activate it [68]. In the same time the continuous
conversion of glycerol-3-phosphate (G-3-P) to DHAP results in
concomitant transfer of electrons from reduced cytosolic NADH
to mitochondrial oxidized Flavine Adenine Dinucleotide (FAD),
which can generate high mitochondrial membrane potentials
and inhibition of the electron transport chain at complex III. The
oxidation of NADH by NADH oxidase produces reactive oxy-
gen species (ROS), which can attack the mitochondrial mem-
brane [56].

Furthermore, hyperglycemia induced PKC activation is im-
portant in the pathogenesis of diabetic neuropathy probably
through triggering an intracellular signaling cascade resulting
in the elevation of the expression of transcription factors like
NF-kB, proinflammatory cytokines like transforming growth
activator beta (TGF), blood clotting inhibitors like plasminogen
activator inhibitor (PAI), and extracellular matrix proteins [13].
Additionally, the activation of PKC also induces the overpro-
duction of ROS and AGEs by the NADPH oxidase system caus-
ing deleterious effects to the cell [27]. PKC can be structurally
regulated depending on the redox status of the cell; increased
oxidants bind to the regulatory domain promoting its activity
while elevated reductants bind to the catalytic domain inhibit-
ing its activity [25]. PKC activation has been suggested to play
dual roles in diabetic neuropathy, altering nerve conduction by
restricting blood flow when its activity is low or causing impair-
ment of nerve functions by affecting the activity of neurochemi-
cals when its own activity is high [22].

Besides of above-mentioned hyperglycemia leads to the gly-
cosylation through the Maillard reaction, in which the primary
amino group of protein reacts nonenzymatically with the car-
bonyl group of glucose forming Schiff base intermediate prod-
ucts. The rearrangements of these intermediates yield Amadori
products. Further intra- and intermolecular cross-linking reac-
tions with proteins, lipids, or DNA lead to the formation of sta-
ble, covalent, and irreversible adducts collectively referred to as
advanced glucose end-products (AGEs) that accumulate within
cells with age [50]. As it is mentioned already, increased for-
mation of AGEs leads to the elevation of oxidative stress and
subsequently damage to cells and tissues, an occurrence that
has been found in experimental animals and in humans [40,44].
Similarly, AGEs can bind to RAGE activating it and triggering
several downstream signaling and inflammatory pathways ulti-
mately contributing to oxidative stress through NADPH oxidase
activation, NFkB gene expression, and the induction of proin-
flammatory cytokines activities [24,72].

Finally, in an environment where hyperglycaemia is preva-
lent, excess glucose can pass through enediol rearrangement to
form an enediol radical which is capable of reducing molecular
oxygen to form superoxide anion, a potent radical implicated in
the pathogenesis of diabetes. Furthermore, The enediol radical
can also form AGEs directly by modifying lysine or arginine
amino residues in proteins through the help of transition metal-
catalyzed autoxidation. In addition of that glucose can also gen-
erate *HO radicals to contribute to the elevation of nucleophile
prooxidants that can attack DNA forming stable covalent ad-
ducts that are damaging to the cell [73].

Pathogenesis of DN: Oxidative and nitrosative stress

The different pathways all seem to have a central recurring
effect of oxidative stress in diabetes. Increased ROS and RNS
together with significant reductions in the antioxidant defense
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mechanisms within the neurons contribute to the manifestations
of diabetic neuropathy which include nerve blood flow impair-
ment, endoneurial hypoxia, motor and sensory nerve conduc-
tion impairment, peripheral nerve degeneration, DNA damage,
increased vibration and thermal perception, sensory loss, axonal
atrophy of large myelinated fibers, and neuropathic pain [40,53].
Moreover oxidative damage to peripheral nerves causes hyperex-
citability in the afferent nociceptors and central neurons leading to
the generation of spontaneous impulses within the axons and dorsal
root ganglions of the nerves contributing to the neuropathic pain
associated with DN [41,55].

Experimental studies revealed that high glucose induces apop-
tosis via a mitochondria-dependent route in embryonic sensory
neurons. Actually, mitochondrial damage takes place due to surplus
formation of ROS or reactive nitrogen species (RNS) and oxidant
electrons. Hyperglycemia induces mitochondrial changes such as
release of cytochrome C, activation of caspase 3, altered biogenesis
and fission, which all lead to a programmed cell death. Reduced mi-
tochondrial action potentials (MMP) with modest ATP are resulted
from thrilling entrance of glucose [20,75].

In addition to the aforementioned pathways, hyperglycaemia-
induced oxidative stress also triggers other multiple, intercon-
nected signal transduction cascades including poly-ADP ribose
polymerase (PARP) induction, mitogen activated protein kinase
(MAPK) overactivation [78], activation of downstream signal-
ing pathways involving NF-kB [50], calcium signaling, growth
factors induction, phosphoinositide pathway, and stimulating
the enzymes of arachidonic acid metabolism [54,63] which are
all involved in the pathogenesis of diabetic neuropathy. This
process continues by a link to nuclear proteins and results in
changes of gene transcription and expression, NAD+ depletion,
oxidative stress, and diversion of glycolytic intermediates to
other pathogenic pathways such as PKC and AGEs [20,50].

Pathogenesis of DN: Nitric Oxide Deficiency/Impaired Endo-
thelial Function

As we discussed earlier high glucose was shown to cause an
increase in superoxide anion and peroxynitrite ion, which can
damage nerves in diabetic neuropathy. Namely, overproduc-
tion of superoxide anion by the mitochondrial electron transport
chain in DN leads to binding of this anion to NO to form the
strong oxidant peroxynitrite which is right lethal to endothelial
cells. The NO also defends against inflammation by adjusting
(Na+/K+)-ATPase or inhibiting the production of potent vaso-
constrictor peptide endothelin (ET)-1 [34,67]. All of mentioned
leads to vascular factors include, impaired nerve perfusion, hy-
poxia, and nerve energetic defects, which are all implicated in
the pathogenesis of DN [76]. In addition of that genetic variation
in neuronal nitric oxide synthase associated protein (NOS1AP)
is associated with lower extremity amputation (LEA) and dia-
betic peripheral neuropathy (DPN) [49]. This gene encodes a
cytosolic protein that binds to the signaling molecule, neuronal
nitric oxide synthase (nNOS). The researchers identified the cor-
relation between the formation of a certain protein in the cell
(NOS1AP) and the transmission of neurological pain. By dis-
rupting the formation of this protein and the resultant biological
pathway, pain is reduced [33].

Pathogenesis of DN: Inflammation

Complex molecular network and processes are involved in
the expression of inflammation, which is cardinal pathogenic
mechanism of DN. As the studies indicate common inflamma-
tory agents such as C-reactive protein, TNF-a, IL6 are present
in the blood of both type TIDM and T2DM patients. Clinical
studies have shown increased TNF-a plasma protein and mRNA
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levels in diabetic patients compared to controls. In addition of
that increased TNFo macrophage expression and plasma levels
were also demonstrated in DN patients compared to controls and
was correlated to pain intensity. The levels of C-reactive protein
and TNFa correlate with the incidence of neuropathy [18,57].

As it is mentioned hyperglycemia induced several path-
ways initiate production of the inflammatory mediators such as
TNF-0, TGF-B, and NF-kB. As a result of up regulation NF-kB
the enzyme cyclooxygenase-2 (COX-2) is activates and consec-
utively generates prostaglandin E2 and ROS that trigger NF-«B.
In the same time inducible nitric oxide synthase (iNOS) is an
additional inflammatory enzyme, which is regulated by NF-«B.
Similar to COX-2, iNOS either induces NF-kB or is induced
by it. This gives the impression that chronic NF-kB activation
is in the center of all the inflammatory elements operating in
DN. All of these lead to an extensive and modest infiltration of
macrophages and granulocytes takes place in diabetic peripheral
nerves. Accumulation of Macrophages promotes DN via a va-
riety of mechanisms, including making of cytokines, ROS, and
proteases, which all result in cellular oxidative damage and my-
elin breakdown. [20,75]. Excessive cytokines and chemokines
not only enhance existing inflammatory and immune responses
but also promote activation of the wide array of downstream
cellular oxidative/nitrosative stresses, promoting even more
neuronal damage. On the other hand hyperglycemia coupled
with loss of insulin signaling and insulin resistance, along with
dysregulation of lipid metabolism and dyslipidemia, lead to sys-
temic inflammation and vicious cycles of oxidative/nitrosative
stress, endoplasmic and mitochondrial stress, and accumulating
cellular damage [57]. The NF-kB-derived cytokine TNF-a in-
duces cyclooxygenase-2 (COX-2) overexpression and mitogen
activated protein kinase (MAPK) activation [18].

Pathogenesis of DN: Channels sprouting

One of the undesired symptoms of DN is pain, contributed
by damaged nerve endings. There are several mechanisms ex-
plaining pain formation, but the most accepted hypothesis states
that abnormal action potentials can be produced by damaged nerve
endings, being interpreted by central nervous system as pain or
dysesthesias. In this regard, up-regulation of voltage-gated sodium
channels (Nav) involved in the depolarization process has been
widely demonstrated in neuropathic pain models [26]. These chan-
nels are involved in generation and transmission of action potential,
and can be classified into sensitive (TTX-S) or resistant (TTX-R) to
tetrodotoxin [58]. Thus, both abnormal expression and function of
TTX-R and TTX-S sodium channels is linked to abnormal activity
of nociceptive fibers [28]. As latest clinical trials results show in
DN patients, nodal Na+ currents increase which can contribute to
hyperexcitability in peripheral nerves [45].

In addition of that a new concept about genetic mutation in
Nav1.7 proposed by Hoeijmakers et al [30], links the beginning
of pancreatic beta cells failure and DN with genetic disruptions
on Navl.7 channels. Since both pancreatic beta cells and pe-
ripheral neurons express Nav1.7 channels, a susceptible genetic
background could facilitate generation of Navl.7 mutations,
leading to gain-of-function that evokes beta cell lesions, and
thereafter, diabetes and hyperexcitability in neurons [31]. These
results are also important to understand why some patients have
neuropathy before diabetes onset [30].

It is also important to discuss calcium channels involvement
in neuronal impulse formation and transmission which can also
be misregulated in a diabetic condition, leading to an enhanced
calcium influx in sensory neurons, what can deflagrate the pain
mediators substance P and glutamate release [32].
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Finally, resting membrane potential can also be altered by
voltage dependent potassium channels (Kv), which are also par-
ticipating in the maintaining of electrical properties of neurons
[38]. It was verified that the total density of Kv currents as well
as the mRNA of IA subunits of KV 1.4, 3.4, 4.2 and 4.3 were
reduced in large and medium size DRG (dorsal root ganglion)
neurons of diabetic rats. So, this downregulation can increase
neuronal excitability and peptide release, which might also par-
ticipate in neuronal damages of diabetic subjects [14].

Pathogenesis of DN: Microglial activation

Normally, the microglia cells are mainly responsible for
maintain of homeostasis, form myelin, and provide support and
protection for neurons from both central and peripheral nervous
system [46]. These cells comprise less than 20% of spinal gli-
al cells but in response to dorsal root ganglia and spinal cord
after nerve injury there is a strong proliferation at spinal level
[39]. Peripheral nerve injury leads to activation of microglia
and production of several inflammatory mediators as cytokines,
chemokine, and cytotoxic substances such as nitric oxide and
free radicals, prompting to a proinflammatory milieu [46]. This
microglial activation has been associated with sensorial changes
and up-regulation of Nav1.3 sodium channels in the DRG [15],
possible through p38 mitogen activated protein kinase depen-
dent mechanism [16,64].

Pathogenesis of DN: Central sensitization

It was well described that during DN, primary afferents are
sensitized, inducing dorsal horn hyperactivity and neuroplastic
changes in central sensory neurons. The common occurrence
of allodynia in DNP patients supports the idea that CNS pain
processing is altered [1]. Among the factors that can lead to the
hyperactivity of spinal neurons in diabetic neuropathy is the in-
creased glutamate release from primary afferents in the spinal
cord [42]. Moreover, spinal N-Methyl-D-aspartate (NMDA) re-
ceptor expression is augmented in this condition, thus, it is plau-
sible that augmented NMDA expression and glutamate release
might contribute to spinal cord hyperactivity. On the other hand,
GABAB (Gamma Amino Benzoic Acid Beta) receptors seem to
be down regulated in the spinal cord in diabetic neuropathy [9].

Some studies have also addressed the levels of the main neu-
rotransmitters of the endogenous pain control system in different
areas of the CNS in diabetic rats, but they have shown discrep-
ant results. While some researchers found reduced release of
norepinephrine in the spinal cord in diabetic rats, others have
described opposite findings [47]. Additionally, impaired spinal
opioid-induced release of serotonin (SHT) has been demon-
strated in diabetic rats, and this finding may be related to opioid
hyporesponsiveness in experimental DNP [65].

Conclusion. In our review we discussed that DN is developed
on a background of hyperglycemia and is associated with meta-
bolic imbalances and mainly with oxidative stress. Hyperglyce-
mia-induced overproduction of free radicals has been recognized
as the source of further complications as a result of inflamma-
tion, apoptosis and tissues damages [51] through the activation
of several pathogenic pathways induced by TNFa, Agll, (pro)re-
nin, PKC, glycolysis intermediated products, COX2 and RNS .

The treatment of DN still remains unresolved. The pharma-
cological treatments, with exception to those targeted to the
glycemic control, are symptomatic, not focused on the patho-
physiological mechanisms, limited by side effects and by the
development of tolerance [10,69]. Therefore to use drugs linked
with above discussed pathological processes would be effective
solution in the treatment of DM and its complications. With ref-
erence to oxidative stress and the related pathways, the following
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new drugs are under study such as taurine, acetyl-L-carnitine, al-
pha lipoic acid, protein kinase C inhibitor (ruboxistaurin), aldose
reductase inhibitors (fidarestat, epalrestat, ranirestat), advanced
glycation end product inhibitors (benfotiamine, aspirin, amino-
guanidine), the hexosamine pathway inhibitor (benfotiamine),
inhibitor of poly ADP-ribose polymerase (nicotinamide), and
angiotensin-converting enzyme inhibitor (trandolapril) [29].
Also the researchers were able to demonstrate that an experi-
mental molecule with this modified pathway of NOSIAP was
able to reduce the pain in rodents [33].

Finally, considering all above mentioned, it is vital to continue
the intensive long-term investigation of DN pathophysiology
and find new therapeutic strategies for development of modern
drugs to treat DN but also to prevent complications as well as
optimize pain control.
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SUMMARY

MEDICAL BASIS OF DIABETIC NEUROPATHY FOR-
MATION (REVIEW)

'Archvadze A., 'Kistauri A., 2Gongadze N., *Makharadze T.,
2Chirakadze K.

Thilisi State Medical University, '‘Department of internal dis-
eases, *Department of medical pharmacology, *Department of
internal diseases management and geriatrics, Georgia

Nowadays, chronic diseases are leading cause of death world-
wide. One of popular chronic disease of 21 century is Diabetes
Mellitus (DM) that affected 422 million people around the world
in 2014; its prevalence is expected to increase to 592 million by
the year 2035.

Diabetic neuropathy (DN) seems to be the most common
and least understood complication being present in over 50%
of chronic diabetics. As the latest date explain the pathogen-
esis of DN is not fully understood. Therefore, considering the
widespread of DN, severity of its consequences, it is vital to
investigate details of its pathophysiology and find therapeutic
strategies to improve patients’ condition. Generally two mecha-
nisms have been suggested to be involved in the pathogenesis of
diabetic neuropathy. The first mechanism is the activation of the



GEORGIAN MEDICAL NEWS
No 10 (283) 2018

Renin Angiotensin Aldosterone System (RAAS) in the presence
of hyperglycemia with increased tissue level of Angiotenzin II
(Ang II). Ang II stimulates Nicotin Adenine Dinucleotide (Phos-
phate) (NAD (P)) oxidase which enhances oxidative stress and
vascular damage and leading to DN. The other mechanism is
linked with disturbance in the metabolism and vasculature of
nerve tissue in the presence of excessive uptake of glucose.

Conclusion: In our review we have discussed different mecha-
nisms involved in formation of DM and DN. Based on the latest
research studies the main component in the big picture of DN
formation is hyperglycemia.The list of mechanisms are associ-
ated with high glucose level leading inflammation, oxidative
stress, hypoxia and apoptosis through the activation of several
pathogenic pathways induced by Tumor Necrosis Factor alfa
(TNFa), Agll, (pro)renin, Protein Kinase C (PKC), glycolysis
intermediated products, Cyclooxygenase 2 (COX2) and reac-
tive nitrogen species (RNS). Therefore to use drugs linked with
above discussed pathological processes would be effective solu-
tion in the treatment of DM and its complications.

Keywords: diabetes mellitus, diabetic neuropathy, hypergly-
cemia, oxidative stress, RAAS, NAD (P) oxidase, TNFa, COX2,
RNS.

PE3IOME

MEJULMHCKUAE OCHOBBbI ®OPMHUPOBAHUS JTHA-
BETUYECKOM HEMPOITATUH (OB30P)

'ApuBajze A.ILL., '"Kucraypu A.I'., 'Touranze H.B.,
Maxapai3ze T.I., *Uupakanze K.T.

Tounucckuil 20cyO0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
loenapmamenm snympennux bonesnei, *0enapmamenm meou-
YUHCKOU hapmarono2uu; S0enapmamenn MeHeONCMeHma GHy-
mpennux 6onesnei u cepuampuu, I pysus

B HacTtosiiiee Bpemsi XpoHHYECKUe 3a00JeBaHMS SIBISIOTCS
OCHOBHOI NpPHUYMHOM CMEpPTHOCTU BO BceM Mupe. OpgHuM u3
pacmpoCTpaHCHHBIX XpOHHYECKUX 3aboneBanuii XXI Beka sB-
nsiercst caxapHblit tuadet (C1), kotopeiM cTpagany 422 MUAILIH-
OHa JiIl BO BceM mupe B 2014 rony; ero npeBajJeHTHOCTb, KaK
oXKHaercs, Bozpacter 10 592 muuinoHoB k 2035 roxy.

Juabernueckas neiponarus (JIH), mo Bceii BeposiTHOCTH, 5IB-
JsieTcs Hanbosee pacipOCTPAHEHHBIM U HAUMEHEE TOHSITHBIM
OCJIOKHEHHEM, IIPUCYTCTBYIOIMM y Oonee yeM 50% XpoHude-
ckux nuadeTrkoB. COIIaCHO MOCIETHUM JaHHbBIM, [ATOreHE3
JIH He no xoHua BeisBiIeH. [loaTOMY, yuuThIBas LIMPOKOE pac-
npocrpanenue JIH m cepbe3HOCTh ero nocieicTBUid, KpaiHe
3HAUUMBIM SIBJISICTCS HCCIIEJOBAaHUE HHTUMHBIX MEXaHU3MOB €TI0
nart(U3NOJIOTHH C TIETbI0 Pa3pabOTKH HOBOW TEPaNeBTHUECKOM
CTpaTeruy JUisl yIy4lIeHUs COCTOSHUS alueHToB. g paccmo-
TPEHHs MPEAJIOKESHO [Ba MeXaHWU3Ma OOBSICHEHHUsI MaToreHesa
JMa0eTHYeCKONW HeHPOaTHH: HEePBBIM SIBIISICTCS] aKTHBALIMS pe-
HUH-aHIMOTEH3UH-anbaocTepoHoBoit cucremsl (PAAC) B npu-
CYTCTBHUHU TUIEPIIIMKEMHUH, IPUBOJIAILECH K TIOBBIIICHUIO YPOBHS
anruoteHsuH Il (Angll) B TkaHsX, 4TO, B CBOIO OuYe€penb, CTU-
MyJIHPYyeT HUKOTHHAMHI-aIeHUH-INHYKIHOTHA-POChaTOKCH-
Jla3y, YCUJIMBAIOLIYI0 OKCHIATUBHBIN CTpecc ¢ HMOBPEXKICHUEM
COCYyZIOB, 4TO BeeT K pa3sutuio JIH. Jpyroil MexaHu3M cBs3aH
¢ HapyUIeHUsIMH MeTaboIn3Ma B COCYIUCTOI CHCTeMe HEepBHOM
TKaH{ B PUCYTCTBUH U30BITOYHOTO MOITIOLICHHS TIIFOKO3bI.

B 0030pe 00CyKaar0TCs pa3saIHyHbIC MEXaHHU3MBbI, CBSI3aHHBIC

© GMN

¢ ¢popmuposanuem CII u JIH. OcHOBBIBAsICH HA MOCTICIHUX HC-
CJIC/IOBAHHUSX, OCHOBHBIM KOMIIOHCHTOM B DIOOAJIBHOM IPO-
niecce hopmuposanus IH siBasiercs runepriukemus. Psim me-
XaHU3MOB CBSI3aH C BBICOKMM YPOBHEM IVIFOKO3bI, UTO BEIET K
Pa3BUTHIO BOCIAJICHUS, OKCUJIATUBHOMY CTPECCY, TUIIOKCUU U
arionTo3y IyTeM aKTHBALMM PA3IMYHBIX MAaTOICHHBIX IyTeH,
MHAYLHPOBAHHBIX C TOMOIIBIO (paKTOpa HEKPO3a OITyXOJIH-alTb-
¢a, Agll, (pro) penuna, nporerH KuHa3bl C, TPOMEKYTOUHBIX
IPOAYKTOB INIMKOJIN3a, LMKIOOKCHICHa3bl 2 M PEaKTUBHBIX
¢dopm azora. [ToaTomy HCIIOIB30BAHUE HIPENIAPATOB, OKA3BIBAIO-
IIMX BIMSHUE HA BbILICYKa3aHHBIC IIATOJIOTHYECKUE IPOLIECCHI,
npeacTaBiseTcs nenecoodpasubiM npu sieuenun CJ[ u ero oc-
JIO)KHEHUH.
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ISOLATION OF FLAVONOID EXTRACT FROM GEORGIAN CITRUS SINENSIS PEEL
AND ITS ANTIOXIDATIVE PROPERTIES

Atanelov N., Arutinashvili N., Burjanadze G., Kuprava G., Koshoridze N.

1. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Department of Biology, Georgia

Chronic psycho-emotional stress is an inseparable part of
modern lifestyle that includes any kind of emotional impact on liv-
ing organism followed by various biochemical and physiological
changes. It is well-known that consequences may induce several
disorders, including cardiovascular pathologies. So, prevention of
those pathological conditions is one of the main goals of modern
biomedical sciences. The historical data shows close relation be-
tween chronic stress and several disorders of cardiovascular sys-
tem, including hypertension, blood lipid metabolism disorder,
atherosclerosis, coronary artery disease and etc. It is believed that
response is mainly induced by malfunction of specific antioxidant
system, accompanied by altered cellular metabolism, for instance:
intensification of lipid peroxidation, emergence of active radicals,
shortage of cellular energy and etc.[2,4,7].

These amendments are mainly present because of enhanced
synthesis of different type active radicals due to the influence
of chronic stress, that adversely affects cellular metabolism and
several biochemical processes. These are reactive oxygen spe-
cies (ROS), reactive nitrogen species (RNS), hydrogen perox-
ide and others. Hence, one of the main approaches of modern
medicine is to generate preventive tools towards this problem
and implementation them in practice. Thus, in a perspective sev-
eral types of natural compounds with antioxidant activity can be
used for prevention pathological processes induced by chronic
psycho-emotional stress. In this regard, it is noteworthy to men-
tion plant derived, biologically active compounds - Flavonoids,
with notable antioxidant properties. In biological systems, they
can neutralize free radicals, thereby protecting cellular mem-
brane and intracellular components from damage. It is estimated
that flavonoids have protective capabilities against various dis-
eases [8]. They inhibit the oxidation of low-density lipoproteins
in the blood, also increase number of high-density lipoproteins,
reduce blood pressure and improve dyslipidemia [3]. In addi-
tion, flavonoids can inhibit enzymes that directly or indirectly
take part in peroxidation pathways, namely cyclooxygenase,
NO-synthase and NADH-oxidase [9].

Hence, the goal of the present study wasto investigate po-
tentially preventive properties of polyphenol extract with sig-
nificant amounts of flavonoids compounds (GOF) isolated from
precocious Georgian Citrus sinensis peel (Citrus sinensis (L.),
towards oxidative processes, induced by chronic psycho-emo-
tional stress that was induced by long-term social isolation and
disturbance of natural cyrcadian rhythm.

Material and methods. Experiments were conducted on 200-
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250 g male Wistar rats. The animals were divided into 4 main
groups prior to the experiment:

(1) Control group — were kept in a common cage under natural
conditions (dark/light ratio = 10/14);

(2) Stressed group — were kept in individual cages in the dark
(dark/light ratio = 23.5/0.5) for 30 days;

(3) GOF-treated stressed — were kept in individual cages in
the dark (dark/light ratio = 23.5/0.5) for 30 days and were daily
intraperitoneal treated with OF (7.5 mg/kg rat) along this period;

(4)Nobiletin-treated stressed — were kept in individual cages
in the dark (dark/light ratio = 23.5/0.5) for 30 days and were
daily intraperitoneal treated with nobiletin (7.5 mg/kg rat) along
this period. All animals were given water and a standard labora-
tory chow ad libitum.

The polyphenol extract from Georgian orange skin with sig-
nificant amount of flavonoid compounds (GOF) was isolated
according the method described by Kuchukashvili et al [6] that
is done by the multistage extraction that includes formation of
water-associated fraction from which the insoluble salt is pre-
cipitated and then converted back to the soluble condition.

Subcellular fractions from cardiac samples were obtained ac-
cording to the already published methodology by our scientific
group, as well as superoxide dismutase (SOD) and catalase ac-
tivity [5] and NO_ levels [1].

Concentration of active products of thiobarbituric acid, in-
cluding malondialdehyde, was determined in experimental
samples by means of thiobarbituric acid test at the wavelength
of 532 nm [10].

The calcium concentration was determined using a commer-
cial colorimetric kit (Sigma-Aldrich, cat. #MAK022, St. Louis,
MO, USA). The calcium ion concentration was determined by
the chromogenic complex formed between Ca* and O-cresol-
phtalein. Absorbance of the Ca**-O-cresolphtalein complex was
measured at 575 nm and was proportional to the concentration
of calcium ions present.

Concentration of blood cholesterol, high (HDL) and lowden-
sity lipoproteins (LDL), as well astriglycerides(TG) were esti-
mated by commercially available kits fromAntibodies-online
GmbH, Germany.

All statistical analyses were conducted using SPSS software
(version 23, SPSS, Chicago, IL, USA). One-way ANOVA was
used to assess group differences in all physiological and bio-
chemical values. Tukey HSD or Games-Howell post hoc test
was performed to assess the differences between groups. The
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values are expressed as the mean+SEM. P values less than 0.05
were considered as statistically significant

Results and their discussion. During initial stage of ex-
periments we have studied blood lipid spectrum among allfour
groups of animals by estimating concentration of free choles-
terol, TGs, as well as LDLs and HDLs (Fig. 1). Data indicates
that during long-term psycho-emotional stress changes in blood
lipids are statistically significant. In particular, concentrations
of cholesterol, LDLs and TGs are increased, while number of
HDLs is reduced, that is relevant to the literature data.
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Fig. 1.Changes in free cholesterol (4), high (B) and low den-
sity (C) lipoproteins, and triglycerides (D) in blood of naive,
stressed, GOF- and nobiletin-treated animals.

*HE L p<0.001; **-p<0.01; 11 - p<0.001; #7 - p<0.01

It was shown that daily administration of GOF in stressed in-
dividuals significantly reduces concentration of free cholesterol
(*25%), LDLs (=60%) and TGs (=40%), while the HDLs levell]
was increased. It should be noted that GOF has similar effects to
the nobiletin. Moreover, towards some parameters, GOF discloses
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a better effect than Nobiletin. For instance, As a result of chronic
stress, concentration of triglycerides in blood does not change after
nobiletin treatment, while it is significantly reduced by GOF.

The observed findings led us to study the level of lipid per-
oxidation in blood and cardiac tissue by estimating concentra-
tion of malondialdehyde. Figure 2 shows that during the stress,
treatment with GOF significantly normalizes this parameter. In
particular, even though the concentration on malondialdehyde is
significantly increased compared to control group and this index
is significantly reduced compared to stressed group. Similar pat-
terns have been observed after nobiletin administration.

It was observed significant up-regulation of lipid peroxidation
during the long-term psycho-emotional stress in cardiac tissue
samples.At this point, administration of nobiletin doesn’t have
trustful effect, whilst daily i.p. treatment with GOF significanlty
normalized contentraction of malondialdehyde hence GOF sup-
posedly decreases the level oxidation stress.

Similar results have been observed during studies of Ca** con-
centration (Fig 2. C, D). As expected, levels of Ca**ions is sig-
nificantly increased not only in blood, but also in cardiac tissue
of stressed group, while administration of both, GOF and nobi-
letin significantly reduces this parameter. It is known that Ca**
ions are one of the promoters of NO synthase. In the stressed
animals the level of NO is increased by about 45% that was sig-
nificantly reduced after GOF and nobiletin treatment (Fig. 2E).

The aforementioned data points out the up-regulation of
oxidative pathways by the prolonged disruption of circadian
rhythm and social isolation and as a result formation of chronic
psycho-emotional stress and the positive action of natural fla-
vonoids on such alterations. In addition the functional state of
antioxidant systems was evaluated; by means of differences in
SOD and catalase activity. As Fig. 3 shows, activity of SOD in
blood, cytosolic and mitochondrial fractions of cardiac muscle
cells have been significantly reduced, while administration of
different flavonoids had diverse effects on this parameter. In par-
ticular, it was observed significant increase in SOD activity in
blood and mitochondria from cardiac muscle tissue under the
30-day treatment with GOF, while there were no reliable dif-
ferences in cytosolic fraction. Dissimilar effects were found in
nobiletin treated group. Markedly, the daily i.p. supplementation
of nobiletin significantly increased activity of SOD only in mito-
chondrial fraction of cardiac tissue, while in blood and cytosolic
fraction the activity of enzyme wasn’t practically changed.

Tt
ttt

[CJ-control M- stress [=3- stress+ GOF M- stress+ Nobiletine

Fig. 2. Changes in concentration of malondialdehyde in blood plasma (A) and cardiac muscle cells (B) ;
Changes in concentration of Ca*" in blood plasma (C) and cardiac muscle cells (D) ;Concentration of NO in blood plasma (E).
*0<0.05; **p<0.01; 1p<0.05; 111 p<0.001
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Fig. 3. Changes in activity of superoxide dismutase (SOD) in blood (4), cytoplasm (B) and mitochondria (C) of cardiac muscle cells.
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Fig. 4. Changes in activity of Catalase in blood (4), cytoplasm (B) and mitochondria (C) of cardiac muscle cells.
*p<0.05; **p<0.01; 1p<0.05; 117 p<0.001

The data presented on the figure 4 show decreases in activity
of catalase under the stress that was increased under the daily
treatment with GOF as well as nobiletin just in subcellular frac-
tions from cardiac muscle tissue, while just the administration
of nobiletin had positive influence on the blood catalase activity.

Conclusion. To sum up all the above-mentioned, polyphenol
extract with significant amounts of flavonoid compounds ex-
tracted from precocious Georgian Citrus sinensis peel (GOF)is
characterized by high antioxidant properties, that is reflected in
normalized activity of enzymes involved in antioxidant system,
hence down-regulation of oxidative processes, initially induced
by long-term psycho-emotional stress.
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SUMMARY

ISOLATION OF FLAVONOID EXTRACT FROM GEOR-
GIAN CITRUS SINENSIS PEEL AND ITS ANTIOXIDA-
TIVE PROPERTIES

Atanelov N., Arutinashvili N., Burjanadze G., Kuprava G.,
Koshoridze N.

1. Javakhishvili Thilisi State University, Faculty of Exact and
Natural Sciences, Department of Biology, Georgia

A method for isolation of polyphenol extract with significant
amounts of flavonoid compounds (GOF) from precocious Geor-
gian Citrus sinensis peels (Citrus sinensis (L.) Osbeck ,,Seike
Navel”, form N26) was established by multistage process based
on producing water-associated fraction (WAF). Recent study
describes the impact of GOF on altered cellular metabolism pat-
terns of cardiac muscle cells and changes in blood induced by
psycho-emotional stress. Markedly, GOF-treated animals show
positive changes in certain antioxidant enzymes (SOD, catalase)
activity and normalization of lipid peroxidation, whereas the
concentration of Ca>* and nitric oxide are approximated to the
control value. Similar impacts were also observed in comparison
with nobiletin, mainly found in citrus peels. It is notable that in
terms of certain parameters, implication of GOF shows more
effectiveness than nobiletin.

Keywords: flavonoids, psycho-emotional
peroxidation,superoxide dismutase, catalase,

stress, lipid

PE3IOME

BBIJIEJIEHUE ®JIABHHOUAHOI'O S5KCTPAKTA M3
KOXYPbl MECTHBIX COPTOB AIIEJIbCUHA U N3-
YUEHME EI'O AHTUOKCHUJIATHBIX CBOMCTB

AranenoB H.3., Apyrunamsuiau H.B., Bypmrkananze I'M.,
Kynpasa I'.B., Komopuaze H. 1.

Tounucckuii 2ocyoapcmeennulii yHueepcumem um. M. /[rcasa-
XUweunu, haxynvmem ecmecmeosHanus U MOYHBIX HAVK, Oe-
napmamenm o6uonozuu, I pysus

Brinenena ¢maBunonnnas dpakuus (GOF) u3 Koxypsl rpy-
3MHCKHUX MECTHBIX COpTOB ameibcuHa (sinensis (L). Osbeck
N26). MeTon BBIACTICHUS OCHOBAH HA TIOJYYSHUH C TIOMOIIBIO
MHOTOCTYTIEHYATOH SKCTPAKIMK BOAOPACTBOPUMOI mommde-

HOJbHOU (pakiuu. [IpoBeneHHBIC HCCACIOBAHKS CBUACTCIIb-
CTBYIOT, uTo nox BoszeiictBueM GOF B kierkax ceplaeyHoi
MBIIIIBI ¥ KPOBU MEHSIOTCS METAaOOJIMYECKHE MPOLECChl MO
BO3ACHCTBHEM IPOAOJIKUTEIBHOIO ICHUX0-3MOLMOHAIBHOTO
crpecca. Heo0XoauMo OTMETHUTh, YTO B YCJIOBHUSIX CTpecca
BBefeHrue GOF monoxuTenbHO AeHCTBYeT Ha aKTHBHOCTD
HekoTopeix pepmentoB (COJI, kaTana3a) aHTHOKCHIAHTHOM
CHUCTEMBl M Ha NPOLECC MEPEKUCHOTO OKUCIICHUS JIMIUIOB.
[TapannenbHO OTMEUaeTCss HOpMaIU3alysl KOHIIEHTPALUU HO-
HOB KaJblMs U OKCUJA a30Ta. M3ydueHHbIe JaHHBIE CPAaBHEHBI
¢ 9¢(eKTOM N3BECTHOTO KOMMEPUYECKOTO (hJIaBUHOUIA areib-
CHHOBOM KOXXYpBI - HOOMJIeTHHA. BBIsIBICHO, YTO Ha psij ma-
pamerpoB GOF mnposiBisieT 6oJiee MojaokKUTeIbHOE JEeHCTBHE,
4eM HOOMJICTHH.
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OIIPEAEJIEHUE JABHOCTHU HACTYIUVIEHUS CMEPTH C UCITOJIb3OBAHUEM METOJA
JIBYXMEPHOT'O KAPTOTPA®UPOBAHUSA PACTIPEJIEJEHNUN CTENEHA B3AUMHOM
MOJIAPU3 AN N30BPAKEHUI MOJIMKPUCTAJJIMYECKAX MIJIEHOK CITIMHHOMO3IOBO
JKHUJIKOCTHU C MEJJKOMACHITABHON IMTPOCTPAHCTBEHHO-YACTOTHOM ®UJIBTPAIIMEN

Tapasaiok M.C., bBauunckuii B.T., Banuyask O.51., Iapazaiok A.W., Heuuraiiso E.1O.

Buicuiee cocyoapcmeennoe yuebnoe 3agedenue Ykpaurul
«byrosunckuil 2ocyoapcmeennvlil MeOuyuHcKull ynueepcumemy, Yepnosywl, Yxpauna

OmHMM U3 3HAYMMBIX BOIPOCOB, KOTOPBIE CTaBST CyIeOHO-
CJICACTBCHHBIC OpraHbl IEpe JKCIEPTOM, SIBIISAETCS yCTaHOB-
JICHUE BPEMEHHU, IIPOLLE/IIETO 0CIe HACTYIIEHUsI cMepTH. Pe-
HICHHEM JIAHHOTO BOIPOCA 3aHMMAETCs CyneOHO-MeUIIMHCKAs
TaHaTOJOTHs. B TeueHNe Bcero BpeMeHH CyIeCTBOBaHUS Cyie0-
HOU MEAMIUHBI KaK HAyKU IIPEAI0KEHO MHOXKECTBO Pa3JIMUHbIX
METOZIOB OIpe/eeHus AaBHOCTH HactymuieHus cmeptu (JJHC)
[1,3,5,6]. Onn Ga3upyrorcs Ha U3y4YEHHH JHHAMUKHU PA3BUTHS
PaHHUX TPYNHBIX SBICHUH, B YACTHOCTH AKLIEHTUPYETCS BHU-
MaHHE HA 3HAUCHUU TPYIHBIX IIATCH U TPYIHOIO OXJIAXKICHUS,
N3Y4aloTCsl M3MEHEHUS! OMOXMMHUYECKOTO cocTaBa M (hepMeH-
TaTUBHOW aKTUBHOCTH Pa3JIMYHBIX TKaHEH W >KUAKOCTEH opra-
HH3Ma, YYUTBIBACTCSI PA3BUTHE SHTOMO(AyHBI TPyHa ¥ MHOTOE
napyroe. OfHaKo 1o ceil IEHb JIy4dIIne METOIbl JEMOHCTPUPYIOT
TOYHOCTb B IIPEEIAX HECKOJIBKUX YacOB, YTO HE BCELAA YIOB-
JIETBOPSICT TPeOOBaHUSM CyHeOHO-CIEACTBEHHBIX OPraHOB, B
YAaCTHOCTH IIPH PACKPBITHH yOHUicTB [1].

CpaBHHUTEIBHO HEIABHO B psijie HAyYHBIX pabOT NMPOIEMOH-
CTPUPOBAHA U JI0KAa3aHA IEPCIEKTUBHOCTD UCIIOJIb30BAHUS IS
onpeneneHus JJHC onTHuecKUX METONOB AUArHOCTUKH CTPYK-
Typhl Ononormyeckux Tkaneil (BT), KoTOpble BKIIIOYAIOT COBO-
KyITHOCTb (DOTOMETPHYECKUX, IOJSIPH3AHOHHBIX U KOppels-
IHOHHBIX MeTon0B [7-10]. Yka3zaHHbIe METOIBI OA3UPYIOTCS HA
U3y4YeHUU sBIeHUS cBeTopaccesHus bT u ux MakpoHeonHOpOA-
HOCTEH, 4TO MO3BOJSET BBIABUTH M YCTAHOBUTH B3aUMOCBSI3H
MEX]y JaHHBIMU JUHAMUKYU NOCMEPTHBIX U3MEHEHUH UCCIery-
€MbIX TKAaHEH TeX WU MHBIX OPraHOB OpraHu3Ma C COBOKYIIHO-
CTBIO OOBEKTUBHBIX TAPAMETPOB MX ONTHIECKUX N300paKeHHI.
Ha ocHOBe 3TOr0 OTKpBIBAIOTCS HOBBIE BO3MOXKHOCTH OOBEK-
TUBHOTO 1 Gonee TouHoro onpexnenenus JJHC genosexa.

OnHako B OTEUECTBEHHOH M 3apyOeKHOM InTEepaTrype mpax-
THUYECKH OTCYTCTBYIOT JAaHHBIE O BO3MOXKHOCTH OOBEKTHBHOTO
onpenenenus JJHC myrem nccieoBaHus IOCMEPTHBIX U3MEHE-
HUIl CTPYKTYpbl MOJSAPU3ALUOHHO-HEOJHOPOIHBIX MUKPOCKO-
MTHYECKUX H300paskeHUH OMOJIOTHIECKUX KUAKOCTEH YeIoBeKa.

Ienpro mccnenoBanus sBUIACh pa3padOTKa M arnpodamus
MeTOJa JABYXMEPHOIO CTOKC-NOISPUMETPUYECKOrO IPOCTpaH-

CTBEHHO-YaCTOTHOTO KapTOrpaMpPOBAHUS MEIKOMACIITAOHBIX
COCTABISIIOIINX OWOJOTHYECKUX CJIOEB JUISl yCTaHOBJICHHS
MHTEpBajla U TOYHOIO ONPEIEICHUS JAaBHOCTH HACTYILJICHUS
CMEpTU IIyTEM CTaTUCTUYECKOIO aHAIM3a AUHAMUKU [10CMEPT-
HBIX M3MEHCHUIl KOODAMHATHBIX pPAaCHpEeNeICHUN 3HAYCHUH
KOMILUICKCHOM CTENECHU B3aUMHOHM MOJISIPU3ALUU MUKPOCKONU-
YeCKNX N300paKeHHH MOIUKPHCTAIUIMIESCKUX TUICHOK CITHHHO-
MO3TOBOM JKHIKOCTH.

Marepuan u Meroabl. OOBEKTOM HCCIIEAOBAHUS SBIISIFOTCS
nomukpuctamyaeckue mwieHkn (1) cnuHHOMO3rOoBOH >KHI-
xoctu (CMXK) 69 TpynoB (OcHOBHAsI TpyIIa HCCIIEIOBAHMS)
B Bo3pacre 23-91 IT. ¢ mpeABapUTEIbHO U3BECTHBIM BPEMEHEM
HACTYILJICHUS CMEPTU B nepuof oT 1 1o 42 u; rpynmny cpaBHe-
HUst cocTaBuia 20 3710pOBBIX 10OPOBONBIEB. 3a00p JMKBOpa
OCYIIECTBISICS. METOJOM CyOOKIHMIHUTANBGHON IyHKIUU U3
OOJIBIIOM 3aTHUIOYHOI UCTEPHBI Y TPYIOB U IIPH CHHHAIBHOU
aHeCTe3UHU BO BpeMs IOArOTOBKH K IIJIAHOBOH olepaluu y 310-
poBBIX 106poBOIbLEB [4]. B 0cHOBHOII rpymIe IHKBOp 3a0Hpa-
I4 y TPYIOB, YMEPIIUX BCICACTBUE CEPACUHO-COCYIUCTON Ma-
Tosoruu - 54 (78,3%) cimyuas, Tybepkynesa snerkux - 7 (10,1%)
CJIy4acB, OIyXOJIeH pa3IM4HBIX OTJEIIOB KEIYJOUHO-KUILIECUHO-
ro Tpakra - 8 (11,6%) ciydaes.

Jlst uzrorosnenus [T CMXK karmo CM2K Hanocunu Ha on-
THYECKH OJHOPOIHOE CTEKJIO B MACHTHYHEIX ycioBusix. O6pa-
30BaHHAas [IJICHKA BBICYIINBAJIACh IIPU KOMHATHON TeMIiepaTrype
(22°C). JIy1st ociieay oIero uecieioBatus 00pasibl Halpasisi-
JHMCH B CHEIUAIBHYIO 1a00paTopuio Kadeapbl KOppesIIMOHHOM
onTuky YepHOBUIIKOIO HALMOHAJIBHOIO YHUBEPCUTETA HUM.
10. deaproBuua, IIe UCCIEAOBAIUCH C IOMOIIBIO JIA3EPHOIO
MOJISIPUMETPA, 3aTeM MIPOBOMIN MaTeMaTHIECKyIo 00paboT-
Ky W aHQJIN3 MOJTYYCHHBIX IOJISPU3aNNOHHBIX M300pakeHUH
IIIT CMX ¢ 1ebio yCTaHOBICHUS BPEMEHHOM TUHAMUKY 10~
cMepTHbIX u3MeHeHuil CMXK.

Memoouka sxcnepumeHmanbHux uccie008anull

Ha puc. 1 npexncrabieHa onTHYecKas CXeMa JIa3€pHOIO
CTOKC-TIOJIIPHMETpPA C NPOCTPAHCTBEHHO-YACTOTHOH (Hrith-
Tpauueit [9,10].

8 I 10
e - Yy,
/‘ v nﬁ X,

4w

1 2 3 4 6

f f f
i 9 1 12 13

Puc. 1. Onmuuecxasn cxema nazepHo2o cmoxc-noaspuUMempd ¢ npoCmpancmeeHHo-4acmomuoll gurbmpayuet,
20e 1 — He-Ne nasep, 2 — konnumamop,; 3 — CmayuoHapHas 4emeepmv8oIH08as naacmunka, 3,10 — mexanuuecku noosusicrvle
uemeepmveonHosvle naacmunxuy, 4,11 — nonsapuzamop u anaruzamop, coomsemcmeenno, 6 — nonuxpucmannuveckas nienka CMK;
7,9 — nonApusayuonnsle MUKPOOObLEKMUGsl; 8 - HUZKOUACMOMMUbLU U 8bICOKOYACMOMMUbLIL PUILMPLI-OUappazmel,
12— CCD kamepa; 13 — nepconanvhuiil komnviomep
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Oo6mnydenue obpasiia 6 MPOBOAWIOCH MapauieibHbIM (£ =
10* mxm) myukom cBera He-Ne sasepa (A=632,8 HM, MOIIIHOCTb
W=5 mBr). Ilonsgpu3almOHHBIA OCBETUTEIb COCTOUT U3 YET-
BEPTHBOJIHOBBIX IUIACTHHOK 3, 5 1 mossipusaropa 4. O6pasusl
IIIT 6 pa3meranuch B (HOKAIBHON MIOCKOCTH MOJSPU3AIIMOH-
Horo mukpooObekTuBa 7 (Nikon CFI Achromat P, doxycnoe
paccrosaue — 30 mm, aneprypa — 0.1, yBennuenue — 4x). B
3aHel (pOoKaIbHON IIIOCKOCTH MUKPOOOBEKTHBA 7 pa3Merancs
MPOCTPAHCTBEHHO-YACTOTHBIA (HU3KOYACTOTHBIN MJIM BBICOKO-
qacToTHBIN) (uibrp-anadparma 8. [TonspusannoHHBI MUKPO-
oovextuB 9 (Nikon CFI Achromat P, ¢pokycHoe paccrosinue —
30 mm, aneprypa — 0,1, yBenuuenue — 4x) ycTaHaBIUBaJICS HA
(OKYCHOM pPacCTOSHUU OT YaCTOTHOMW IUIOCKOCTH OOBEKTHBA 7,
U peann3oBbiBall oOpaTHOe (ypbe-rpeodpa3oBaHue MPOCTPaH-
CTBEHHO-YAaCTOTHO OT(QHIBTPOBAHHOIO IOJISI JIA3EPHOTO H3ITy-
YCHUA.

Koopaunarusie pacnpenenenus (KP) mHTEHCUBHOCTH Takoro
IoJIA PEruCTpUpoOBAIIUCE B IIJIOCKOCTU CBeTquBCTBHTeHbHOﬁ
CCD-kamepst 12 (The Imaging Source DMK 41AU02.AS,
monochrome 1/2” CCD, Sony ICX205AL - progressive scan;
paspemenue — 1280x960; pa3mep CBETOUYBCTBUTEILHOU IJIO0-
manaku - 7600x6200 mMxMm; uyBcTBUTEIbHOCTH—0.05 1X; nuHa-
MECKHIi Trana3oH - 8 bit), koTopas Haxonuiach Ha (GOKAILHOM
PacCTOSIHUMU OT TOJISIPU3ALMOHHOTO MUKPOOOBEKTHBA 9.

Wrtak, 0OCHOBHBIMH MH()OPMAILIMOHHBIMU OOBEKTaMH VISl CO-
BOKYITHOCTH ONTHKO-(pH3NYeCKUX MeTooB auarHoctuku JJHC
B JJAaHHOM HCCJICAOBAHWU ABJISICTCS COBOKyHHOCTb HENOCPEACTBEH-
HO m3MepeHHbIX KP nomspusanmonHeix mapamerpoB o, (7 X n
MIPOCTPAHCTBEHHO - YaCTOTHO OT()IIETPOBAHHBIX ITOJISPH3AIIHOH-
HBIX KapT F(a, (m x n)) nonuKkpucTammaeckoro ciost CMK:

@) - (@),
@) . (@), (1)

Fla, (mxn))=F|

B kauecTBe OCHOBHOTO AaHAJUTUYECKOI'O MHCTPYMEHTA TS
oueHku pacnpenenenuii 3HaueHnid KCBII pazHomacmraOHbIX
COCTaBIAIOLIMX MHUKpockonunueckux uzodpakenuit [1IT CMXK
(nanee q(m X n)) HCIOJb30BAIUCH CTATUCTUUECKUE MOMEHTBI
nepsoro (Z,), Broporo (Z,), Tpetbero (Z,) u ueTseproro (Z,)
MOPSIIKOB, KOTOPBhIE PACCUUTHIBAIMCH IO CIEAYIOLIMM aJro-
putmam [8-10]:

N

2.4,

Z=—
NS

"
z- 150

Z(qA)j’ (2)

rae N - KOJIMYECTBO MUKCENIEH CBETOUYBCTBUTEIBHON IJIO-
maaku CCD-kamepsl.

Meroauka sKcriepuMeHTanbHbIX H3Mepennit KP monymst |V|
KOMIUIEKCHOM cTenienu B3auMHoi nonspuzanuu (KCBII) cneny-
oImast:

1. Usmepsercsa (6e3 ananusaropa 8, puc. 1) KP(#,,..5, | un-
teHcuBHOCTU M300paxkenust BT I (7.0, ), |.ee

L om

ForsesLom

e MX N - copokynHOCTh NHUKCeNei uudpoBoil kKamepsl 9
(puc. 1).

2. Jlajee yCTaHABIMBAIOT aHAIN3ATOP 8, MJIOCKOCTH MPOITY-
CKaHMsI KOTOPOTO MOCIIEIOBATEIbHO OPUEHTUPYIOT MOJ YIIIAMH
0=0°, ®=90° 1 U3MEPSIIOT COOTBETCTBYOIINE MHOYKECTBA 3HAYE-

© GMN

Huit naTeHCHBHOCTH [© \Vo-Tim )+ TOO \ T
3. BpauienueM II0CKOCTH MPOMYCKAHUs aHAIN3aTopa B IIpe-
(U 0 v
nenax ©=0"+180" onpenensior MHOKeCTBA 3HAYEHMIT MUHH-

MaJIbHOM U MaKCHMaJIbHOW HHTE€HCUBHOCTHU Imin [RTEIEE A I
Tatoe Lo
1 N4y, | 5 MHUKPOCKOIIMYCCKOI'O I/I306pa)KeHI/I$I JUIA KaxK-
‘max 2
oo Lo

noro otaensHoro mukcens (m,n) CCD-kaMepsl U COOTBETCTBY-
IOLIME UM YIVIBI IOBOPOTA.

Fiyseediy Fiyseedyy,

f‘nl " ]‘nm i‘Yll ¥ j‘n

m

4. PaccunTbiBaeTCs MOJSPU3ALMOHHAS KapTa MUKPOCKOIHYE-
ckoro m3o0paxenus [T CMXK, ucrons3ys cienyromme cooT-
HOILICHUS:

UTER i
o o =001 )T

oseed,

Vs din

g 3
ﬁ ......... = a;‘ctg%l ( )
1(r),..
L &

5. Paccuutrramres KOOPAWHATHBIC PACIPEACIICHUSL (1)8.30BI>IX
7 I

1> "1m

CIBUTOB 8 AAAAAAAAAA
rwl »” "rnm
te2p(r,
C UCTIONB30BAHUEM COOTHOIIERHUS J(7,) = aarctg w .4
g a(rﬂt)
TR
6. PaccuntriBator KP momysst [W] | ......... KCBII:

7

n o

(L 0062) = G0 G2 +161 ()L ()L ()L () |

10 )(r,) )
F B O (0 (2 ()02 ()= 1% ()2 (1, ) s,
(5 1 (r,)

e I (r;r,); L (r;r,) - 3HAYECHUE HHTEHCHBHOCTH B TOYKAX
MHKpocKonnaeckoro uzobpakenus [1IT CMXK ¢ xooprunaramu
r,;r, JUIS IOBOPOTOB OCH MPOITyCKaHus aHanusaropa 9 (puc. 1)
OTHOCHTEJIBHO TIIOCKOCTH majenus Ha yribl 0° u 90°, coorBert-
CTBEHHO.

Pesynbrarel u ux odcy:xaenune. Pe3ynbraTsl HCCie10BaHUS
BO3MOKHOCTEH MeEToJa MHOJISIPU3ALUOHHO-KOPPEISLIUOHHOIO
kaprorpaduposanust [1IT CMXK ¢ nembro onpeneneHust HHTEp-
BaJla ¥ TouHOCTH ycraHosienus JJHC mytem nmpuMeHEeHUs BbI-
COKOUYAaCTOTHOH IPOCTPAHCTBEHHO-YACTOTHOHN (DHIIBTPALIUH, UTO
obecrieunBaeTCs HEMOCPEICTBEHHBIM AHAIN30M IPOSIBICHIH
MEJIKOMACIITaOHBIX MOJEKYISIPHBIX CTPYKTYp, NPHUBEICHBI Ha
puc. 2 u 3.

C ¢yHmaMeHTaIbHON TOUKH 3PSHNS, TTOTyICHHBIC JaHHBIE O
KP 3nauenuii KCBII coBokynHOCTH TOYEK MHKPOCKONHUYECKO-
T0 U300paKeHHsI HECYT Ooliee TIOIPOOHYI0 HHPOPMAIIHIO O TI0-
CMEepTHBIX Onmoxmummueckux mMeneHnssx CMOK Ha KoHIeHTpa-
[IMOHHOM WJIM TIEPBUYHOM YPOBHE €ro IMOJUKPUCTAIUINIECKON
CTPYKTYpPBIL. DTO 00€CIeunBaeT HOBBIIICHNE TyBCTBUTEILHOCTH
n trouHoctH onpenenenus JIHC Ha KpaTKOCPOUHBIX MTPOMEKYT-
Kax I10CJIe HaCTYIUICHHSI CMEPTH.

2

m

W=
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r10.9
0.8

KCBIM(x,y) 0.7

0 0.5 1

Puc. 2. Koopounammuas cmpykmypa (neas yacms) u 2ucmo-
epamma pacnpeoenenus (npasas yacmy) snavenuti KCBIT mu-
KPOCKONUYECKO20 U300PAdCEHUS METKOMACWMAOHON cOCmas-
asiowent T CMOK. JIHC 1 wac

B 2 x 10 ‘

I N(KCBIM)

0.9 1.8F 1

0.8 16+ .

KCBI(x,y) 0.7 1.4+ 1

Hos6 1.2+ -
0.5
0.4
0.3
0.2
0.1

0 0.5 1

Puc. 3. Koopounammuas cmpykmypa (neas yacms) u 2ucmo-
epamma pacnpeoeneHus (npasas 4acms) CiIy4auHbIX 3HAYeHUll
KCBII mukpockonuueckozo u300pasxcenus MeaKomMacuimaoHou
cocmasnsowei [1IT CMJK. JTHC 12 uacos

CpaBHHUTENBHBII aHANHM3 PE3yNbTaTOB KapTOTpadHUPOBAHHS
C HU3KOYAaCTOTHOW TPOCTPAHCTBEHHO-YACTOTHOW (HIIBTpa-
nueil MUKpockommyeckux mzoopaxenuit [1I1 CMXK BbissBun
BBICOKYIO0 3((EKTHBHOCTh METOIUKH KOPPENSINOHHOTO HC-
CIIe/IOBaHUS JIETEHEPATHBHBIX M3MEHEHHH MEeNKOMAacCIITaOHBIX
MONMKPUCTAIUINYECKUX CeTell B pa3HOe BpeMsi HaOIOIeHHs
Mocyie HACTYIUIEHUsT cMepTu (puc. 2 u 3, neBble vacTh). [lo-
JISIPH3AIOHHO-KOPPEISIIHOHHBIE KAPTHl ONTHYSCKH aKTUBHBIX
MOJICKYJSIPHBIX COCIMHEHHH, KoTopble (opmupyror KP 3Ha-
yennit KCBII, mpenctaBnsior co0oil COBOKYITHOCTH MEINKO-
MacIITa0HBIX 30H (MOJSPU3AIMOHHBIX JOMEHOB), KOIHYECTBO
KOTOPBIX CYIIECTBEHHO yMeHbImaercs ¢ ysenmmdenuem JIHC.
JlaaHBII (akT, MO0 BCEHl BEPOATHOCTH, CBA3aH C TEM, 4TO Je-
TeHepaTHBHBIC OMOXMMHYECKHE M3MEHEHUS 10 YMEHBIICHHIO
ONTHYECKH AHM30TPOITHBIX JOMEHOB BO3HHUKAIOT 3a CUET Pa3py-
IIEHHS] BBICOKOMOJICKYISIPHBIX COEAMHEHWH W (OPMHPOBAHHS
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HU3KOMOJIEKYJISIPHBIX ONTHYECKU H30TPOINHBIX (HE MEHSIOIIUX
HOJISIPU3ALIMIO) MOJIEKYJISIPHBIX KoMIuiekcoB [2]. [TomoOHbIi
CLICHApUH KOJIMYECTBEHHO WIIIIOCTPUPYET 3HAYUTENIbHBIC H3-
MeHeHus (ymenblieHue B 10 pa3) nHyneBbix 3HaueHuit KCBII,
XapaKTEPU3YIOLIUX MaKCUMAJIbHYIO IEKOPPEIILUIO0 COCTOSHUM
HOJIIPU3AIINK B OJHM3KO pacronoxkeHHbix Toukax [T CMXK, 3a
CUET YEero rucTorpaMMbl paclpeeseHUs CIIyYaiiHbIX 3HaYCHUH
KCBII ouenb GbICTPO MEHSIIOTCSI B CMbICIIE TpaHCc(opManny Be-
JIMYMHBI ACUMMETPHUH U dKcliecca (puc. 2 U 3, mpaBbIe 4acTH) 3a
HepBbIe 6 YacoB MOCIIE HACTYIICHUS cMepTH (Tadbauua 1).

AHann3 BpEeMEHHOW IMHAMHUKH TpaHC(HOPMALUH CTATHCTHU-
yeckoi cTpykTypbl KP 3nauennii KCBII mukpockonniyeckux
M300pakeHUI MEJIKOMACIITAaOHONW COCTaBIIAIOLICH IOIUKPU-
crayunueckux cereit meHok CHK BIsIBUII, 4TO HaUOOJIee OTYET-
JIMBO U IMHAMUYHO TaKUE U3MEHEHUS IIPOSIBIIIIOTCS B BapUalli-
SX 3HAUCHUH CTaTHUCTMYECKMX MOMEHTOB BBICLIETO MOPSAAKA, B
YaCTHOCTH Ha MPOMEKYTKE 3 yaca IOoCie HACTYIUIEHUsS] CMEPTH
BEJIMUMHA acUMMETpHM Tuctorpamm pacipezneienus KCBII
yBenuuuBaercs B 1,9 pasa; skciece Takoro paciupeieneHus yse-
nmunBaetcs B 1,88 paza.

Hamu paspaGoraH aHaJIUTHYECKUH aJrOPUTM OINpEAEICHUs
JABHOCTH HACTYIUICHUS cMepTH. M3 aHanm3a MoIenIbHOM cxe-
MBI, TIPUBEICHHOM Ha pUC. 4, MOXKHO TOJIYYUTh CIEAYIOIINE CO-
otHoteHus it onpeaenenus JJHC:

z, 4

i

T hours

1
1
1
1
|
|
!

T+ T,
Puc. 4. Ananusz aneopumma ananumuyecko2o onpeoeieHus:
JHC
N )
T, - BpeMs Hauajna M3MEPEHHH MOKA3aTE Z ; T, - Bpems

@
3aBEpLICHUs] U3MEPEHUH MOKa3aTels Z” ja srane “crabuimsa-

IUN’”’ U3MEHEHUS €TO BETMYUHBI ( Zl_(z)(T) = const ); T - Bpems
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Tabnuya 1. Bpemennvie 3a6ucumocmu eenuyunvl cmamucmudeckux momenmos I11-1V nopsaokos, xapaxmepusyowux
pacnpedenenus snavenuti KCBIT muxkpockonuyeckoeo uzoopadicenus meikomacuimaonou cocmasnsioweit I[N CMPK mpyna uenosexa

T, u 1 2 4 6 8 10
z, 1,090,085 1,260,105 1,430,11 1,60,12 1,77+0,14 1,94%0,16
p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001
z, 1,060,086 1,2340,1 1,4+0,11 1,57+0,12 1,7+0,14 1,9120,16
P <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

Tabnuya 2. Cmamucmuyeckue momenmut 111 u IV nopaoxos, komopwie xapaxmepusyiom xapmuvl KCBI1
MUKPOCKONUYECKUX U300pasicerull, npusxcusHento nonyyennoix 1111 CMIK

/ l.o W Wk
YA 30 0,79+0,064 0,310,023
p <0,001 <0,001
zZ, 0,640,053 1,43£0,12
. <0001 <0001

W*

- snayenue KCBII 6 nnockocmu gvicokouacmomuoil (menkomacuimadnoil) cocmasnaoujeli yughposwvix MUKPOCKONUUECKUX

uzobpasicenuil nonuxpucmaniuyeckux nienox CMIK; W * * - snauenue KCBII 6 nnockocmu Hu3Kouacmomuot
(kpynnomacwmabHotl) cocmagasioujell Yu@Pposuix MUKPOCKONUYECKUX Uzoopadicenuti noaukpucmaniudeckux nienox CMK

BobiBoabI. 1. Metonuky JIByXMEPHOTO CTOKC-
TIOSIPUMETPHUUECKOTO  KapTOTrpaupoBaHMs  pacIpeeNeHUH
KOMITJIEKCHON CTENEeHM B3aUMHOM MOJISIPU3ALMU C MPOCTpPaH-
CTBEHHO-YAaCTOTHOW (DHIBTpAliell MHKPOCKOITUYECKUX H30-
Opa’keHH TUICHOK CIIMHHOMO3TOBOW JXKHAKOCTH BO BPEMEHHOM
MOHHUTOPHHTE MOCMEPTHBIX M3MEHEHMI ONTHIECKNX MPOSBICHNH
TIOJTMKPUCTAIUTIIECKUX CeTel C IIENbI0 OMPEeNeeHUs JaBHOCTH
HACTYIIICHUS CMEPTH MOKHO CUHTATh YCIENTHO alpOoOUPOBAHHOMN.
2. UccnenoBana JUHAMHUKA TIOCMEPTHBIX M3MEHEHHH BETHIHHBI
craTucTHYecKuX MoMeHTOB | u IV mopsakoB, xapakTepusyto-
MMX PacTIpefeNeHNs 3HAaUCHUH KOMIUIEKCHON CTEeTIeHN B3aHM-
HOM MONAPU3aINH MEIKOMACIITAOHBIX COCTABIISIONINX MHKPO-
CKOTIMYECKUX N300pakeHUH MOTUKPUCTAIITNIECKIX TICHOK.

3. BoiaBnensl Hambonee UyBCTBHUTEIBHBIE K MOCMEPTHBIM
N3MEHEHHSAM OINTHYECKHE MPOSBICHHUS MOTUKPUCTAIIHYE-
CKMX C€Tedl CHUHHOMO3IOBOH >KMIKOCTH - CTaTUCTHYECKHUE
moMeHThl Il u IV mopsiakoB, xapakTepu3yIOLUX acHUMMe-
TPHUIO U 3Kclecc (OCTPOTY MHUKA) pacupelesieHni 3HauYeHUI
KOMIIJIEKCHOM CTENEHM B3aUMHOW IOJIAPU3ALHUU MEIKOMAc-
MTA0HBIX COCTABIAIONNX MUKPOCKOIMTNYECKUX H300parkeHHIH
MTOJTUKPUCTAIIHYECKNX MICHOK CITMHHOMO3TOBOH JKUAKOCTH.
4. Ycranosnen uarepsai T=10 1 u TouHocTs onpeaenenus JJHC
AT=£12,5 MHH METOIOM IBYXMEpPHOTO KapTorpadupoBaHUs
pacnpeneneHuii 3HauY€HUM KOMIUIEKCHOW CTENeHW B3auMHOM
MOJISIPU3AIAN  METKOMACIITa0OHON COCTABISIONMIEH MHUKPOCKO-
MTHYECKUX H300pakeHNH NICHOK CIIMHHOMO3TOBOH >KHIKOCTH.
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SUMMARY

TIME SINCE DEATH ESTIMATION BY USING THE
METHOD OF POLYCRYSTALLINE CEREBROSPINAL
FLUID FILMS IMAGES MUTUAL POLARIZATION DE-
GREE LEVELS DISTRIBUTIONS TWO-DIMENSIONAL
MAPPING WITH FINE-SCALE SPATIAL FREQUENCY
FILTRATION

Garazdiuk M., Bachinskyi V., Vanchuliak O., Garazdiuk O.,
Nechytailo O.

Higher State Educational Establishment of Ukraine “Bukovin-
ian State Medical University”, Chernivtsi, Ukraine

Objective - to develop a method of two-dimensional Stokes-
polarimetric spatial-frequency mapping of small-scale compo-
nents of cerebrospinal fluid to improve the accuracy of post-
mortem interval estimation.

The object of the study was polycrystalline cerebrospinal fluid
films taken from 69 corpses (the main study group) and 20 healthy
volunteers (comparison group). For each sample, the coordinate
distribution of the values of the complex degree of mutual polariza-
tion was determined in the optical arrangement of the Stokes po-
larimeter. The value of the statistical moments of 1 - 4 orders with
further statistical processing was calculated. Time dependences of
the variation of the value of the most sensitive statistical moments
were built to achiev of values stabilization.

The interval and the accuracy of the post-mortem interval were
estimated by generalizing of the time dependences of the third and
fourth order statistical moments of the polarization maps obtained
by the two-dimensional mapping of the values distributions of the
complex degree of mutual polarization of the small-scale compo-
nent of polycrystalline networks of cerebrospinal fluid films.

An interval of 10 h and the accuracy of post-mortem interval
estimation AT =+ 12.5 min was established.

Keywords: post-mortem interval, cerebrospinal fluid, laser
polarimetry.

PE3IOME

ONPEJEJEHUE JABHOCTU HACTYILIEHUSI CMEP-
THU C UCHOJIb30BAHUEM METOJA JBYXMEPHOI'O
KAPTOTPAOUPOBAHUSI PACHPEJIEJEHUIA CTEIIE-
HA B3AMMHOM TOJISIPM3ALIMA W30BPAXKEHUIN
MOJUKPUCTAJUIMYECKUX IJIEHOK CIMHHOMO?3-
T'OBOM KUJIKOCTHA C MEJKOMACIITABHOM ITPO-
CTPAHCTBEHHO-YACTOTHOM ®UJILTPALIUE

I'apasmioxk M.C., bauunckuii B.T., Banuyask O.41.,
Iapasmiok A.U., Heuuraiiiao E.FO.

Beicwee cocyoapcmeennoe yuedbnoe saseoenue Yxpaunvt «by-
KOBUHCKULL 20CYOApPCMEEHHBIIL MEOUYUHCKULL VHUGEPCUMEeNmy,
Yepnosywl, Yxpauna

Ilenp wuccienoBaHus - pa3paboTKa METOJa JBYXMEPHOTO
CTOKC-TIOJISIPUMETPUYECKOr0  MPOCTPAHCTBEHHO-YACTOTHOTO
KapTorpagupoBaHHs MEIKOMACIITAOHBIX COCTABIISIOINX CITHH-
HOMO3TOBOH JKHJKOCTH JUIsl HOBBILICHUSI TOYHOCTH OIpe/erie-
HHS JABHOCTH HACTYIUICHHS] CMEPTH.

OOBEKT HCCIEIOBAaHUS - MOIMKPUCTAJUIMYCCKHE [UICHKH
CIITHHOMO3TOBOH KHIKOCTH OT 69 TpyIoB (OCHOBHAS TPYTINa) 1

170

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

20 310poBBIX 100pOBOIBLEB (rpymnia cpaBHeHus ). s kaxao-
ro o0pasla B ONTHYECKOM PACIOIOKEHUH CTOKC-TOJIIPUMETPa
OIPEEIUINCh KOOPAUHATHBIE paclpeleseHnsl 3HaUCHUH KOM-
IUIEKCHOM cTeneHu B3auMHOH nosnspusanuu. [IpoBoaunock Bbl-
YHUCICHUE BEJIMYUHBI CTaTUCTUYECKUX MoMeHTOB [-IV mopsia-
KOB C JMaJIbHCHIICH CTaTHCTHUYCCKOH 00paboTkoil. CTpominch
BPEMCHHBIC 3aBUCHMOCTH W3MCHCHHUS BEIWYHMHBI Hamboiee
YyBCTBUTENBHBIX CTAaTUCTUUECKMX MOMEHTOB [0 JOCTHKEHUS
CcTaOMIN3alUY 3HAYCHUH.

ITyrem 0600111eHNS] BpEMEHHBIX 3aBUCHMOCTEN CTAaTUCTUUECKHX
MomeHTOB [II u IV nopsiikoB nossipu3aliiOHHBIX KapT, TOMy4YeH-
HBIX METOZIOM JIByXMEPHOIO KapTorpadupoBaHusl pactpeieseHni
3HAUCHUH KOMIUICKCHOM CTENEeHU B3aUMHOM TIOJISIPU3ALIMM MEJIKO-
MAcCIITAOHOH COCTABIISFOIICH MOJTMKPUCTATUIMYECKUX CETeH TiIe-
HOK CITMHHOMO3TOBOM YKHJIKOCTH, ONPEACICHbBI HHTEPBAJIBI U TOY-
HOCTb YCTaHOBJICHHS JABHOCTH HACTYIJICHUS CMEPTH.

VYeranoBineH uHTepBal T=10 4 WM TOYHOCTH ONpEAEICHU
JIHC AT=£12,5 MuH.
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CLINICAL ETHICS COMMITTEES: OVERVIEW OF THE EUROPEAN EXPERIENCE
Pitskhelauri N.

1. Javakhishvili Thilisi State University, Georgia

Decision-making in health care is an extremely complex
phenomenon. Medical professionals face ethical dilemmas
and difficult multifaceted ethical issues in their daily practice
[14,20,29,38]. Making appropriate medical decisions in the best
interest of the patient and in a line with the patient’s autonomy,
rights, dignity and plurality of values, are very important. In order
to reach those goals and develop patient-oriented health service,
Clinical Ethics Committees support could make a great contri-
bution. Among other innovations, Clinical Ethics Committees
(CECs) have been established in order «to assist health care pro-
viders and patients to find their way out of the maze created by
modern, technological medicine» [34]. Most Western European
countries are experiencing an exponential rise in the number of
CECs as a mechanism to address the new ethical dilemmas in
clinical settings. The development and practice of different types
of ethics committees has been studied quite thoroughly in the
United States and in the Western European Countries [1,6,10,1
1,15,20,22,27,31,32,37]. Despite the previous studies of CECs
development in different countries many questions still remain.
For example: what are the common groundwork trends and fa-
cilitators in the European countries with CECs long and success-
ful experience that could be considered during the construction
of appropriate strategies in transitional countries? The main aim
of the paper is to explore the experience of European countries
regarding the development of CECs.

Material and methods. Literature review of published relevant
papers (articles, legislative documents, conference proceedings,
etc.) was carried out. Related publications have been searched
through PubMed, MedLine, Hinari, Google Scholar. The list of key
terms, which describes Clinical Ethics Committees practice («Eth-
ics Committee», «Clinical Ethics Consultation», «Hospitals Ethics
Committeesy, «Institutional Ethics Committeesy, «Bioethics Com-
mittees») was used. Conventional content analysis was used in or-
der to screen publications against exclusion criteria and to identify
papers relevant to our research question.

Results and their discussion. In the Netherlands CECs are
structurally integrated in health care organizations through CECs,
ethics consultation, and MCD. Hospital Ethics committees have
been in existence since the beginning of the 1970s [31]. In 1984
Dutch Government added the Institutional Review boards to the
list of Federal requirement [19]. Initially most of Committees were
«combined ethics committee» with dual mission evaluation re-
search protocol that involved human subjects and addressed ethical
issues raised in clinical practice. The first impetus for the develop-
ment of CECs was ethical issues arising in daily practice, among
them: decisions on forgo life-sustaining treatment, protective mea-
sure for patients, patients’ autonomy, organ transplantation etc. [19].
These ethical issues needed a platform for debate and resolution.
Health care institutions began to address existing IRB with care
related problem and the range of IRB activities has been expand-
ing. IECs have been established in various health care institutions.
Since the 1990s large Hospitals and University hospitals have IEC,
middle-size hospitals have established mixed committees with mul-
tiple responsibilities, combining «enhancing the moral quality of
the service» and research review [19]. In following years indepen-
dent HEC have been established. CECs responsibilities included
the development of guidelines about moral questions in healthcare
organizations (e.g. the hospital, the nursing home etc.), educative
programs for members, healthcare providers, patients and public,
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and moral deliberation on the ward [31]. In 1998 the Centre for Ethical
and Philosophical Aspects of Care (CELAZ) suggested transforming
HEC:s into steering groups to improve integration of moral deliberation
into the management, quality assurance programmes, and healthcare
delivery on the ward. In 1999, the Dutch Association of Bioethicists
(NVB) recommended to improve the connection of HECs to daily
practice by maintaining the concept of ethics committees [3]. In 2004,
a «platform on moral deliberation» was set up by the Ministry of
Health. In 2007, working group of the Ministry of Health was dis-
cussing implementation of healthcare ethics committees. Accord-
ing the Meijburg the main lessons which should be learnt from the
growing development of CECs in the Netherlands are: institutional
attitude towards the care, professional interests, patients demands
and development within society [19], and also a Dutch «polder
model» of consensus for decision-making process, which is char-
acterized by «cooperation despite the differences» and «pragmatic
recognition of pluriformity.» [19]. Nowadays, in the Netherlands
CECs are the feature of Hospitals as well as Nursing Homes. CECs
in the Netherlands are almost self-regulated.

In Belgium in 1984 the National Board of physicians initiated
creation of regulatory structural ethics committee with multidis-
ciplinary structure. A guideline about the functioning of ethics
committees for evaluation of research protocol that involved hu-
man subjects was published. In 1992 a second guideline about
the functioning of ethics committees by the Physicians’ National
Council was published. In this guideline the role of ethics com-
mittees was significantly extended and included systematic
reflection on the ethical aspects of healthcare practice. Ethics
committees had to combine the tasks of both the REC and HEC
[31]. In 1994 the Royal Decree (12 August) was released, which
obliged all general and psychiatric hospitals to establish a so-
called «local ethics committee», and according to the law the ex-
isting ethics committees should performed ethics [12]. Among
the most important ethical issues were: end of life care, organ
transplantation, fertility treatment, confidentiality etc. CECs
founded «in order to promote the ethics discussion at all level
of health care» and «genuine pluralism of debates in medical
ethics» both in terms of scientific research and hospital care.
The stimulus has been created for establishing CECs at local and
not regional level, in order to avoid centralizing consideration
of ethics» [4]. Nowadays, CECs are already regulated on a na-
tional level. Every hospital has an ethics committee performing
a dual mission: evaluation of protocols and addressing the ethi-
cal issues arising from clinical activities. In CECs with «mixed»
functions Clinical ethics have drastically receded. According to
the annual activity reports of the CECs (1998-2001), commit-
tees spend most of their time on revision process of protocols,
and they spend only 7-10% of their time to perform the tasks of
a healthcare ethics committee. Belgian CECs are suffering from
a lack of focus on the Clinical ethics activities [17]. According
to Carbonnelle there is no legal requirement in terms of train-
ing committee’s members. By the initiative of some university
hospitals and large hospital groups RECs and CECs have been
divided and CECs were established as separate structures.

In Germany in 1997 the first recommendation about implemen-
tation of CECs (Klinisches Ethik-Komitee) was published in the
joint statement of Christian Hospital Association German organiza-
tion of Roman Catholic and Protestant hospitals [24,30]. According
to it a committee should serve as a place for discussion about the
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cthical conflicts and provide the best solution to the issue. The focus
of committees was on ethical problems taking place in daily prac-
tice, related to the development of modern medicine. The develop-
ment of CECs was supported by the Academy for Ethics in Medi-
cine. The main aim of the Academy for Ethics in Medicine was
to promote discourse on ethical issues in Medicine. According to
the survey conducted in 2000,30 hospitals among 795 members of
the Christian Churches’ Association declared having an ethics com-
mittee or a comparable structure (1720). Development of CECs
in Germany was significantly influenced by requirements of Ac-
creditation Organizations of Health Care [25]. In 1999 collabora-
tion between the federal medical chamber, insurers and Health Care
managers led to the establishment of accreditation programme for
Hospitals settings [37]. According to the standards hospitals should
have policies and procedures to cope with ethical issues. Since that
time the number of CECs has significantly grown and in 2003 there
were 77 CECs in German hospitals. The Survey conducted in 2002
revealed the most relevant ethical issues in daily clinical practice
in German hospitals, among them: limitation of treatment, conflict
between beneficence and autonomy and informed consent [23,33].
In 2006 the Central Ethics Commission of German Medical Asso-
ciation (ZEKO) has recommended to establish CECs at hospitals.
Commission published a call in order to promote implementation of
CECs, but ZEKO has provided neither clear guidance and standards
nor the most effective procedures and models for the implementa-
tion. The number of committees was rapidly growing, but there was
diversity in their structure and practices. According to the nation-
wide survey in 2005, 149 CECs did already exist, 86 other forms
of ethics consultations, and 77 hospitals were in the implementation
stage of ethics consultation service, which covered about 14% of all
German hospitals [7,13]. Nowadays, leading institutions in terms of
developing programs in Clinical Ethics are Universities’ Hospitals.

In Italy CECs have been established «spontaneously» as a
«specialty» committees [17,36]. Some Italian regions decided to
create a regional EC with advisory functions by law, and in one
case, local CEC [8]. According to the Regional Law and CECs
statutes CEC have following functions: to help health profes-
sionals in medical decision making regarding ethical dilemmas
or conflicts, to develop ethics guidelines focusing on organi-
zational ethics and to promote public discussion on bioethical
issues on society level and to provide CPD/CME for Commit-
tee’s members [10]. One of the first CECs was established in
Padua in 1996, by the support of General Hospital Board and
Catholic Center of Studies in Bioethics. In 2004, in Veneto
Region a law defined to have a separate CEC. The composi-
tion and functions of CEC was defined by the law. In Italy
we can notice that there is a diversity from the point of view
of structure and composition of CECs across the clinical set-
tings. For example, in Hospital of Padua committees consists
of 17 members, and among them seven members are external.
Members represent different professions, with philosopher,
lawyer, sociologist, psychologist, chaplain, patient organiza-
tion representative among them. In most parts of Italy there
are mixed committees, which combine the following func-
tions: review research protocols and CECs functions. The
experience of Veneto Region, and especially Padua Hospital
have very positive outcomes with regard to the CECs prac-
tice: «preventing legal action, promoting dialogue among and
between clinicians and patients, and increasing bioethical de-
bate in the clinical setting» [10]. According to the Delibera-
tion n. 4049/2004 in Veneto region clear distinction between
RECs (Research Ethics Committees) and CECs was made.

In Norway the first CEC was established in 1996. In 2007 all
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hospital trusts had one CE [9]. The Ministry of Health and Care Ser-
vices of Norway recommended establishing a CEC in every major
hospital. This recommendation was initiated by the study based on
a triple experience with CECs conducted in 1993-1998 [26]. Pio-
neer hospitals where first CECs started to practice were: Gjovik,
Ullevél and Rikshospitalet. The major impetus for the creation of
CECs was coming from health professionals (both clinicians and
managers), bottom up initiatives, also from the Medical Association
and government. All Committees in Norway are interdisciplinary.
The manual about CECs’ work mentions that the CECs practice
«will contribute to raising ethical consciousness and to ensuring
the quality of difficult value judgments in Norwegian health trusts,
in the best way possible for health care workers, patients and rela-
tives» (Institute of Health and Society, 2008). The main functions
of the CECs are: to give advice and to consult health profession-
als regarding the ethical issues and organizational values questions
[22], dilemmas relating to patients and their family members and
to elaborate guidelines. In 2004 CECs work was evaluated and ac-
cording to health professionals they found CECs as useful tools
and «worthwhile doing» [9]. In 2008 survey was conducted by
section for medical ethics and the results revealed once again the
importance of CECs. According to another qualitative study there
is «substantial need for clinical ethics support services», but at the
same time it explored significant barriers in CECs practice [6]. The
Center for medical ethics (University of Oslo) (SME) is responsible
for coordination of CECs at national level. SME receives an an-
nual amount of US$335,000 from the Ministry of Health and Care
Services for running their activities, including supporting core com-
petence building for committee members though CPD/CME. At the
same time all Norwegian hospitals are publicly funded through tax-
es. Inpatient treatment in Norway is free of charge [6]. In 2011 the
National Mandate for CECs has passed and the Ministry of Health
and Care Services has signaled that the CECs must promote and en-
courage quality and equal treatment for the patients and follow main
ethical principles. In 2015 the results of new qualitative study were
published. Nine categories of novel CEC activities were identified,
which promote ethical reflection among clinicians. SME elaborated
the manual, which gives practical advice to already established CECs
and advocates for creation of new CECs in the best possible way.

In the UK the first description of CECs appeared in the 1990s
(Network-UKCEN). CECs development was initiated in Leeds,
Northwick Park, Great Ormond Street and the Oxford Radcliffe
NHS Trust. Health professionals faced difficult ethical dilemmas
related to new opportunities in medicine (life-support mechanisms,
the mapping of the human genome, techniques for assisted repro-
duction and treatment genetic disorders) and societal development
(development of innovative but expensive treatment, an ageing
population, increase in number of chronic diseases, difficult choices
in allocation of limited resources and the questions of priority set-
ting).These aspects provided initial impetus for the development
of CECs [16,26-28]. Public awareness regarding the ethical issues
raised and reporting of Courte cases through media (case of Re Wy-
att) was intensively discussed [27]. Health professionals and Na-
tional Health Services stressed out the great demand for public ac-
countability in order to meet high ethical standards of patient’s care.
Within the NHS trust different models of clinical ethics support
have been developed using both new and existing structures. Some
NHS trusts have established CECs. CECs became more common
phenomenon primarily in England and Wales [18].

In 1994 The independent King’s Fund considered the need for
existence of «essential practice» for resolving ethical dilemmas and
in its «Organizational Audit programme» described the mechanism
for this kind of practice as a «forumy» [28]. In 1999 in order to sup-
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port health professionals two guidelines were elaborated and pub-
lished by two national health professional organizations.

Before 2000 there was very little information available about
CECs. According to the survey, which was conducted in 2000,
only 20 (4%) of National Health Service Trust (NHS) Hospitals
had a formal method of addressing ethical issues arising from
clinical practice within the hospital.

The development of CECs has been fostered by establishment
of UK Clinical Ethics Network (UKCEN) in 2001. Since that
time the growing number of CECs has been described. Accord-
ing to the survey, which was conducted by UKCEN, 60 of the
315 acute NHS had CECs, 68 and 89 in 2004 and 2010 [27],
respectively. UKCEN is an independent organization and has no
regulatory authority. However, it encourages the ethical debates
among health professionals and sharing best practice between
CECs [28]. UKCEN provides a guideline for already established
committees as well as practical information in order to promote
process of setting up new committees.

Health Care Commission Standards require «that organizations have
systems in place so that patients and their relatives are treated with dig-
nity and respect», but they don’t define the mechanism (Department
of Health, 2004) [31]. In 2005 Royal College of Physicians published
the recommendations supportive of the future development of CECs.
The RCP recommendations state that: «Health care institutions should
review their existing arrangements for providing advice and education,
and implementing guidelines on the recognition and handling of ethi-
cal uncertainties and dilemmas in clinical practice» (Royal College of
Physicians of). In the UK there is no regulatory framework for CECs.

Despite the differences across the countries we have found many
similarities in groundwork trends of CECs development in studied
countries, which have the most important impetus in the implemen-
tation and development of CECs. They can be categorized in six
groups in accordance to the following levels: societal level, govern-
mental level, professional association level, health care and medical
science level, health care institutions level and medical professional
level. The most important and common ones are: enforcement of
human rights doctrine, pluralistic civil movement, progressive devel-
opment of medical science and new technologies, transfer of human
rights movement in health care, development of bioethics, CECs edu-
cational capacity building, arising of complex moral, legal and ethical
dilemmas in physicians’ daily clinical practice, shifting medical care
paradigm from the physician’s single obligation to the shared responsi-
bilities with respect of patient’s rights, autonomy and dignity.

The basis for the creation of ethical committees in some tran-
sitional countries and in Georgia as well is determined by the na-
tional legislation. In Croatia in the 1990s, ethics committees be-
came required by law, with articles 51 and 52 of the 1997 Law on
Health Protection devoted to setting the framework for their duties
[2], In Lithuania the establishment of CECs is based on two legal
documents. First, the Health Care System Law of the Republic of
Lithuania, passed by the Parliament in the early 90s, which requires
the establishment of CECs in the largest health care institutions.
The «Model Guidelines for Medical Ethics Commissionsy, issued
by the Ministry of Health in 1997, defines the mission, functions,
establishment and composition of CECs [35]. In Georgia the first
legislative act where the definition of a «medical ethics committees
can be found is the law on Health Care of 1997. The global goals of
a medical ethics committee are defined as «protection of patients’
rights and the norms of medical ethics» (The law on Health Care,
1997). In 2000 the Minister of Labour, Health and Social Affairs
confirmed a charter for the regulation of medical ethics committees
(Order of the Minister of Labour, Health Care and Social Protection
no. 128/n 2.10.2000). The charter includes criteria for the creation
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of the medical ethics committees, their membership and compo-
sition, the functions of the medical ethics committee etc. Despite
the considerable legal developments related to the establishment and
development of clinical ethics committees in above mentioned transi-
tional countries, there are shortcomings in functioning of the CECs [5].

Conclusion. Past and latest history of CECs has shown that
there are considerable differences in approaches of foundation,
in regulation, structure, membership, educational background of
members and type of functioning, frequency of cases, etc. Al-
though, we can notice that there are many similarities in ground-
work trends and driving forces for CECs foundation, which can
be categorized at different levels across the countries. Explor-
ing those trends will lead to the opportunity to identify the most
important factors that impact on the strengthening of the CECs
practice in transitional countries.

The Publication has been made possible by financial support
from the Shota Rustaveli National Science Foundation (SRNSF)
grant number: NeY'S-2016-72 (12.12.2016), Project: Ethics Con-
sultation Practice in Hospitals: Survey of Clinical Ethics Com-
mittees’ Experience.
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SUMMARY

CLINICAL ETHICS COMMITTEES: OVERVIEW OF
THE EUROPEAN EXPERIENCE

Pitskhelauri N.
L. Javakhishvili Thilisi State University, Georgia

Making appropriate medical decisions in the best interest of the
patient and in a line with the patient’s autonomy, rights, dignity
and plurality of values, are very important. In order to reach those
goals and develop patient-oriented health service, Clinical Ethics
Committees (CECs) support could make a great contribution. Eu-
ropean countries (Netherland, Belgium, Italy, Germany, Norway,
UK) are experiencing an exponential rise in the number of CECs
as a mechanism to address the new ethical dilemmas in clinical
settings, however the practice of CECs are facing barriers in tran-
sitional countries in central, eastern, and southeastern Europe. De-
spite the differences across the European countries we have found
many similarities in groundwork trends of CECs development in
studied countries, which have the most important impetus on the
implementation and development of CECs. The most important
and common ones are: enforcement of human rights doctrine, plu-
ralistic civil movement, progressive development of medical sci-
ence and new technologies, transfer of human rights movement in
health care, development of bioethics, CECs educational capacity
building, arising of complex moral, legal and ethical dilemmas in
physicians’ daily clinical practice, shifting medical care paradigm
from the physician’s single obligation to the shared responsibilities
with respect of patient’s rights, autonomy and dignity. Exploring
those trends will lead to the opportunity to identify the most impor-
tant factors that impact on the strengthening of the CECs practice in
transitional countries as well.

Keywords: clinical ethics committee, patients’ rights, clinical
ethics consultations.

PE3IOME

KIMHUYECKHE KOMMUTETbBI IO OTHUKE: OB30P
EBPOIENCKOI'O OMNbITA

Iunxenaypun H.B.

Tounuccxuil cocyoapcmeennviti ynugepcumem um. U. Jicasa-
xuweunu, I py3us

[IpunsTue pereHus ¢ y4eToM aBTOHOMHH, JIOCTOUHCTB U LICH-
HOCTEil TalMeHTa MpECTaBIsAeT KIIOYEBOH KOMITIOHEHT 00e-
CIICYCHUs] BBICOKOTO KauecTBa MEJHIMHCKOro oOciyxuBaHus. B
9TOM MPOLECCE 3HAYUMYIO POJIb UTPAIOT KIMHUYECKHUE STHIECKUE
xomuteTsl. B EBponeiickux crpaHax OTMEYaeTcsi pa3BUTHE 3TH-
YECKMX KOMUTETOB B T'OCHUTAJIBHBIX yupexaeHusIx. Hecmorps Ha
pa3HOOOpa3ue ITUYECKUX KOMUTETOB B Pa3HbIX CTpaHax, CleayeT
BBIJICTIUTH HEKOTOPBIE (haKTOPBI, KOTOPbIE OCOOSHHO MOBIIHSUIH Ha
UX pa3BUTHE: YCHJICHUE JOKTPHHBI [IPaB YesIOBeKa, TpaHcdep 3Tnx
IIPaB B CUCTEMY 3[PaBOOXPAHEHHUS, PA3BUTHE MEIULIMHCKON HAyKH,
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HOBBIX TEXHOJIOI'MI, OMOITUKHA ¥ BO3HMKHOBEHUE B KIMHUYECKOM
[IPAKTUKE HOBBIX ITHUECKUX JAUIEMM, IPAXKIAHCKOE ITFOPATUCTH-
YECKOE JIBKEHHE, N3MEHEHHUE MapaJIirMbl MEAUIIMHCKOTO 00CTy-

KuBaHus. V3ydeHue aHHBIX (AKTOPOB MO3BOJIUT OIPEACIHUTH
IIyTHU PA3BUTHS ITUUECKUX KOMHUTETOB B FOCIUTAIBHBIX YUPEXKIe-
HUSX CTPaH C HEPEXOJHON SIKOHOMHUKOH.
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COCTOSAHHUE MEXKXIAYHAPOJHOI'O ITPABOBOI'O PET'YIMPOBAHUSA
IMOCMEPTHOI'O JOHOPCTBA: HA ITYTU K YHU®UKAIIUU (OB30P)

Caunuenko C.A., lllumxka A.P., Byiaena C.Bb., Cuneryoos O.B., I'psinbko P.B.

XapbroGckuil HayuOHANbLHII YHUGEPCUMEeN GHYMPEHHUX Oell; YIHc20poOCKUll HAYUOHATbHBIIL YHUeepcumen, Yxkpauna

JK¥3HB Ka)KI0ro 4enoBeka, ero 30pOBbE SIBIISIOTCS TJIABHBI-
MU LIEHHOCTSAMH JIF000T0 TOCYIapcTBa U MUPOBOTO COOOIIECTBA
B nenom. [TosTomy, mMeaunuHa, nepex KOTOPOH CTOUT HEIO-
CpPEe/ICTBEHHAsl 3ajaya COXPAHECHUsI TAaKMX LIEHHOCTEH, BBICTY-
naet (arMaHoM, a TOCyJIapcTBO — rapantoM. Bmecre ¢ Tem,
HEeT HEOOXOIMMOCTH JIOMOJHUTEIILHO OOBSCHATH U TO 00CTOSI-
TEJILCTBO, YTO HE MEHEE 3HAYMMYIO POJIb, KPOME HAKOIIJICHHBIX
3HaHHWI U ombiTa B cepe MEIUIUHBI, UIpacT CTaOUILHOCTh
IIPABOBOTO PErylIMpPOBaHUS OTHOIICHHUI. 3BecTHO, 4TO MpaBo
CIIOCOOHO KaK CTHMYJIHPOBATh, TaK ¥ CACPKUBATH PA3BUTHE B
TOM WJIM WHOM HAIPaBICHHU MEIHIMHCKOW OTpaciu U 0CO3-
HAHHO WJIM HEOCO3HAHHO YCTAQHOBMTbH 3alIpeT Ha Pa3BUTHE TEX
WIA MHBIX OTHOIICHHU B 3TOM cdepe. [loaTomy mepen Mupo-
BOM IOpHCHPYJCHIMEH BO3HHUKAET 3a/1a4a BhIpabOTaTh ornpese-
JICHHBIC CTaH/APThl MPABOBOTO PETYIUPOBAaHMs OTHOIICHHN B
cepe MEMIMHBI B LIEJIOM U JOHOPCTBA U TPAHCIUIAHTALIMU — B
YaCTHOCTH. JTO TO3BOJIMIIO ObI HE TOJIBKO HapabOoTaTh SAMHBIH
ME)KIyHAPOIHBIN MPABOBON MACCHB, HO U CO3/IaTh OPUCHTUPBI
npu GOPMHUPOBAHUHU M PEPOPMUPOBAHUH BHYTPCHHETO 3aKOHO-
JIATeNIbCTBA TEM CTPaHaM, KOTOPbIC IBMXKYTCS B HANpPaBICHUH
YHUBEpCAIN3alUH eIMHOTO PABOBOTIO ITOJISL.

OpHOM U3 3TUX MPOOJIEM SIBISICTCS YHU(DHUKALUS PABOBOTO
peryIupoBaHysl MOCMEPTHOIO JIOHOPCTBA, KAaK OINPEAeIeHHAs
4acTh MEIUIMHBI, YEMY M MOCBAIICHA JAHHAS CTaThsl.

[Tpo6iema mocMepTHOTO JOHOPCTBA SIBIISIETCS MIPEIMETOM HC-
CJIeIOBAaHUH MHOTHX YYEHBIX, B yacTHOCTH: M. Bproxoseukoit
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[2], H. Mapraukoii [9], E. Crenanosoii [13], E. Ancunbaesoit
[1], K. Canrcrepom [30], K. HoBotna [28], T. I'onanosoii [21],
JL. ﬁHpMapXOB [24], A. Heseuepsxanosoii [27], H. Juaiin
[19], T. By [34]. B nenom 0030p nuTeparypbl yKas3blBaeT, 4TO
9Ta TeMa, XOTsI JOCTATOYHO U HCCIIC/IOBAHA, OJJHAKO HYKIACTCsI
B KOMIIJICKCHOM Hay4YHOM Ioucke. HecMotTpst Ha To, 4TO YHHDU-
Kalli¥ B IOJX0/IaX K PEeryJIHPOBaHHIO IIOCMEPTHOTO JOHOPCTBA,
HEePCIIEKTUBAM U BEKTOPY €ro AaJbHEeHIero pa3BuTus, 06001e-
HHSIM M YSICHEHHIO CYIIECTBYIOLIETO OIbITa YACISUIM BHUMAaHHE
NPEICTAaBUTENN PAa3JIMYHBIX OTpacieil HayKH eIie B HPOIIIOM
CTOJICTHH, BBIPAaOOTKa SMHBIX CTAHJAPTOB IIPABOBOTO PETYIIH-
pOBaHMsI OTHOLIGHHH B chepe MOCMEPTHOrO JOHOPCTBA elle J1a-
JIeKa OT 3aBEpPLICHMSI.

Lenbio TaHHOTO HMCCIIEJIOBAHMS SIBJISIETCS OLIEHKAa COBPEMEH-
HOT'0 COCTOSIHUSI MEXKIYyHApPOIHOTO IPABOBOIO PEryIMPOBaHHMS
MOCMEPTHOIO JOHOPCTBA JUISl ONPECICHHs BO3MOXKHOCTH €ro
JanbHeHel yHuduKkanum.

MeTo10/I0rHYeCKyI0 OCHOBY HCCIICJOBAaHUS COCTaBHIIN pPas-
JIMYHBIC METO/bl HAyYHOrO MNO3HaHWs. VIcTopuueckuil MeToxn
MO3BOJINJI YCTAaHOBUTH TEHJICHIIMU PAa3BUTHSI IPABOBOTO PETYIIH-
pOBaHUsI IOCMEPTHOTO JOHOpCTBa. bilaromapst gpunocodcekomy
METO/ly YAAJIOCh ONPENEIHTh NMPUYNUHBI PEIUTHO3HOTO, KYIIb-
TYPHOTO, HAl[OHAIBHOTO, STHYECKOI0 BOCHPHSTHS MOCMEpT-
HOT'O JIOHOPCTBA B LIEJIOM U €r0 OT/EIBHBIX COCTABIISIOIIMX.
CpaBHHTEIBHO-TIPABOBOW METOJI ITO3HAHUS TIO3BOJIMII BBIICIUTH
0COOCHHOCTH HALMOHAJIBHOTO PETYIMPOBAHUS OTHOIICHHH,

175



CBSI3aHHBIX C ITOCMEPTHBIM HM3BATHEM OPraHOB, B HEKOTOPBIX
OTZEJBHO B3ATHIX CTPAHAX U COOTHECTH UX C MEKAYHAPOIHBIM
MPaBOBLIM ONBITOM. CTaTUCTUYECKUI METOJ] TIPEAOCTABUII BO3-
MOXKHOCTh YCTaHOBHUTH 3()(EKTHBHOCTh MPUMEHEHUS] TOH HJIH
MHO NpaBOBON KOHCTPYKIIMH, CIIOCOOHOCTb 3TOH KOHCTPYKLIUH
HPEOI0NIeBaTh «Ae(GUIMT» OPraHOB M CIPABEUIMBO pacipesie-
JIATh MEXIY peuunueHtamu. Ha ocHOBaHUM IMalIeKTHYECKO-
ro METoJa CAEJIaH BBIBOA O BO3MOXKHOCTH BBIPAOOTKH €AMHBIX
CTaH/IapTOB TPABOBOIO PETYIUPOBAHUS OTHOLICHHH B cdepe
IIOCMEPTHOTO JJOHOPCTBA. B paboTe HMCIONB30BaHbI U JApYyrHe
METOJbl, B YaCTHOCTH: (POPMaJIbHO-JIOTHUYECKU, JOrMaThuye-
CKUil, MOICIMPOBAHNUS, aHAJIN3a U CUHTE3a.

Kak oTmeuaercs B 10puIu4eCcKoil tUuTeparype mnpoodiema mo-
CMEpPTHOTO JJOHOPCTBA OCTPO OLIYINAeTCsS B Ka)KAOM rocynap-
ctBe [2]. boree Toro, oHa omynaeTcs aaxe Ha MeKAyHapOIHOM
ypoBHe [34], uemy mocBsilieHa He OfHA Hay4Has pabora. DTo
CBSI3aHO C TEM, YTO CETOJHs Nepecasika KOXH, cepala, Houek,
JIETKUX, T€4EHH, TOUKEITyI0YHOMN XKele3bl, KelIyaKa He y KOro
HE BbI3bIBACT YJMBIICHHUS. BosibHbIE, OOJBIIMHCTBO U3 KOTOPBIX
€I11€ HeIaBHO MOIVIM €/1Ba JINIIIb O’KUIATh CMEPTH HIIM MUPUTHCS
CO CBOMM OECIOMOIIHBIM U OOJIE3HEHHBIM COCTOSHHUEM, IOJTY-
YalOT «BTOPYIO KU3HBY WJIM IIAHC Ha JKU3HBb». BmecTte ¢ TeMm,
OJJHa U3 OCHOBHBIX NPOOJEM NPOBEACHUs TaKUX OIepauuil —
3TO HEIOCTATOYHOE KOJMUYECTBO JOHOPCKHUX OpraHoB. Yactuu-
HO YCTPaHHTh CYIIECTBYIOIHMN «Ie(hHUIUT) MOKET IIOCMEPTHOE
JoHOpcTBO. OHAKO, PELINTh 3Ty MpobieMy B OTAEIBHO B3f-
TOW CTpaHEe HE HEBO3MO)KHO U OYEHb CJIOXKHO. M 3TO 3aBUCHUT
HE TOJIBKO OT HAJIMYMs KBaJU(UINPOBAHHBIX CIIELHAIUCTOB U
KJIMHUK, JUIS 9TOr0 HeoOXoauMa eIMHas CUCTeMa MEXIyHapoI-
HBIX CTaH/IapTOB PABOBOIO PETYJIMPOBAHHs OTHOIICHHUIT B c(e-
pe MOCMEPTHOTO JOHOPCTBA U COOTBETCTBYIOIIEE 3TOM CUCTEME
HALMOHAJIBHOE 3aKOHOAATEIBCTBO. DTOT BOIPOC MOXKHO PEILUTh
HOCPEICTBOM YCTAHOBJICHHUS €AMHON CHUCTEMBI MEXIyHapol-
HBIX CTAH/IapPTOB [IPABOBOI'0 PETyIMPOBAHUS TAKUX OTHOLLICHUH.
B pesomonmsix WHA40.13 1 WHA42.5 BeemupHoii accambiien
OXPpaHbI 310POBbs YKA3aHO, YTO 3aKpEIJICHNE pa3HbIMU CTpaHa-
MM HEOIMHAKOBBIX MPaBOBBIX MOAXOJOB, a HHOTIA U IPOTHBO-
PCUMBBIX, YCIOXKHSET CO3JaHHE EIUHOIO IIPaBOBOIO IIOJIS,
YTO IPOSIBISIETCS HE TOJIBKO B TOM, KaKHE OCHOBHBIC ACIHEKTBI
KOHIIEIITa [IOCMEPTHOTO JOHOPCTBA BHEAPEHBI B TOM WJIM HHOM
rocynapctse (aJbTPyUCTUUECKAsT M/MIIM KOMIIGHCATOpHAS HJes
IIOCMEPTHOTO IOHOPCTBA; IOCMEPTHOE JIOHOPCTBO OCHOBAHO Ha
HPEe3yMIILNUU COINIACHS WK HE COIVIACHsl; CMEPTh YeJIOBEKa oIpe-
JIeISIeTCST NCXOSI N3 KOHLSTILMHN IepeOpaibHON CMepTH WIIH Ha
OCHOBAHUH OCTAHOBKHM CEp/ilia), HO U KaKKe MIMEHHO HOPMaTHB-
HbIC TIpeIIMCaHus (3apeThl, OTPAHUYEHHUS], J03BOJICHHUS, PEKO-
MEHJaluy, MOOLIPEHUs, CTUMYJIbI) IIPUMEHEHBI IIPU pEryJiu-
POBaHMM TaKUX OTHOIICHUH. OT BBIIEU3IOKEHHOI'O 3aBUCHT:
1) cTaObWIBHOCTh WM HECTAOMIBHOCTh TaKUX OTHOIICHUIL; 2)
YPOBEHb NPaBOBOI OXPaHbI U 3AILUTHI LIEJOCTHOCTH JIMYHOCTH,
30POBbS, YBAXKCHUE JOCTOMHCTBA YEJIOBEKa, B TOM YHCIIE Hall-
JIeKallas OXpaHa IpaB Ha HEMPUKOCHOBEHHOCTb YaCTHOM JKU3-
HY; 3) MOTHBALMs JOHOPA Ha MPEJOCTaBICHUE CBOMX aHATOMU-
YECKUX MaTepUaiOB W/UJIM OPTaHOB, a PELMIIHEHTA - I10Jy4aTh
WIN HE N0JTy4aTh JICYCHUE, B CBOCH CTpaHe Wi B Ipyroi; 4) ne-
GULIUT WM TPOPUIUT aHATOMUYECKUX MaTepPHUalIOB H/WIIU Op-
raHos B cTpaHe. Heo06xoaumMo OTMETHTE, 4TO YPOBEHb IIPABOBOM
perTaMeHTalK MOXKeT popMUpPOBaTh U ONPeIeTICHHbIC PhIHOY-
HbIC OTHOLICHHMS B TOCY/IapCTBE, HE3aBUCUMO OT TOTO 0(OpMIIs-
I0TCS TAKUE OTHOLICHUS I0PUANYECKH UM HET, HAXOIATCS OHH
T0J1 3arpeToM Wi HeT. Benb cripoc hopMupyer npeioxeHue,
II09TOMY, Pa3BUTHE PHIHOUHBIX OTHOIICHUN IMOJYUHEHO OOBEK-
TUBHBIM 3aKoHaM. [IpuueM BO3MOXHBI TPU BapHaHTa Pa3BUTHUS
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TaKUX OTHOLIGHWH. 3ayperyIMpoBaHHOCTh HEMHUHYEMO IpHUBE-
JET K UX yIaaKy, HEBO3MOXXHOCTU IIPOTPECCUBHO Pa3BUBATLCA,
BHEJIPAS NEPEeOBOI OMBIT, TEXHOJOIUH, 3HaHuA. Henocrarou-
Hast 1 OeccUCTeMHasl IPaBOBasi perlaMEeHTaLus TOPOXKIAET pa3-
BUTHC U (I)yHKLlI/IOHI/IpOBaHI/le TaKUX OTHOIICHUN BHE IIpaBOBO-
IO I10JIs1, KOIZla IIOCMEPTHOE JOHOPCTBO MAJI0 Ye€M OTIMYAETCs
OT HPECTYNHOM nesrenbHOCTH. [lonTBepKAeHNEM MOCIEIHErO
SIBJISIETCS], YTO YEJIOBEUECKUI OpraH HepeIKo paccMaTpuBacTCs
KaK TOBap, Aake BOIPEKH TOMY, YTO B OOJIBIIMHCTBE CTPAH MHUpPa
OHU HaXOAATCS 3a NpeesaMy rpaxkJanckoro odopotra: B aauu
u Kutae cymectByer u€pHbII PHIHOK 4EI0BEYECKHX OPraHoOB,
pa3BUBAETCS TPAHCIUIAHTOJNIOTHYECKUH TypusM. CucremHoe
MPaBOBOE PEry/IMpOBaHKE OTHOIICHUH B cepe MOoCMEepTHOro
JIOHOPCTBA ¥ TPAHCIUIAHTOJIIOTHH, OCHOBAaHHOE Ha cOalaHCHPO-
BaHHOCTH MyONUYHBIX (OOIIECTBEHHBIX) M YACTHBIX HHTEPECOB
OyzeT crocoOCTBOBAaTh UX IPOTPECCUBHOMY Pa3BUTHIO.

AHanu3 MEXIyHApOJHOIO 3aKOHOAATEIbCTBA, a TAKXKE He-
KOTOPBIX I'OCYAAapCTB IMO3BOJIAET OUCHUTHL TCHACHIIUU €TI0 (bOp—
muposaHus. C 3Toi Touku 3peHus 3axkoHozxarenbctBo CILIA
SBJISIETCS. OJJHUM U3 IEPEIOBBIX: CPEAM BCEX CTPaH MEpBOE Me-
CTO 110 KOJIMYECTBY OIEpaLMii IO IepecagKe OpraHOB 3aHUMAET
umenHo CIIA, exeroqHo B 3Toi cTpaHe COBEPILAOTCS THICSIUH
oreparyii o rnepecajke noyekx, neueHu, cepana, gerkux [4]. Io
IIPeBapUTEIbHBIM JIaHHBIM aMEPUKAHCKOH HEKOMMEPUECKOi
opranu3anuu 4acTHoro cexropa "Cerb 10 3a00py, XpaHSHHUIO U
nepecajke goHopckux opranoB" (OPTN), B Teuenue 2017 roga
B CIIA 3aperucrpuposano 10 281 ciyuaeB mocMepTHOIo 1o-
HopcTBa, 4to Ha 3,1% OGosnbiue, uem 2016 rony, u Ha 27% - B
2007 romy [33]. Ucxons u3 atoro, 3akoHonarensctso CIIIA mo-
JKEeT ObITh OCHOBOM JUISl CO3JIaHUSI €AMHON CUCTEMBl MEXIyHa-
POIHBIX CTAaHAAPTOB NPABOBOIO PETYIMPOBAHUS IIOCMEPTHOTO
JIOHOPCTBA, BKJIIOYass KOHTPOJIb 3@ HALIMOHAIBHON perucrpauu-
eil TOHOPOB, U MOPAIOK MOTYUYEHHs OPIaHOB PELIUIHEHTAMHU, U
oopmIIeHIE aHATOMUYECKOTO mofaapkal16].

)1.]'15[ CO31aHus CAUHBIX MEXKXAYHAPOAHBIX CTAHAAPTOB IIPABO-
BOT'O PEryJIMPOBAHUSI OTHOLICHHH B cepe IOCMEPTHOTO JIOHOP-
CTBa LIeeco00pa3HO MCIOIb30BaTh OMbIT He Tobko CIIIA, HO
U JPYTUX NEpefoBbIX CTPaH MUPA, B YaCTHOCTH, V3panns rxe,
Onarozapsi yCHeIHOMY KOMIUIEKCHOMY HOPMAaTUBHOMY peryiu-
POBaHMIO, CUCTEMa OXPaHbI 340POBbs MMOJHSIACH HA BBICOKUI
YPOBEHb U IPU 3TOM OCTajlach AOCTYIHOW [yl HaceleHus. B
YaCTHOCTH, B U3paujbcKoM 3akoHe «O0 aHaTOMHHU M NaToJIO-
THM» BCE JIMLA, KOTOPhIE OKUAAIOT IEepecaJku OpraHoB, pas-
JIeNIeHbl Ha TpU odepenu. M Takas ouepeiHOCTh CTUMYIUPYET
MpUBJICUEHHUE TPAXKJIaH K JOHOPCTBY [2]. OT 3TOr0 3aBUCHUT Ipe-
JIOCTABJICHHUE HAJIOTOBBIX JIBIOT, OSCIUIATHBIA Mpoe3] B olre-
CTBEHHOM TPAHCIIOPTE, TPAHT HA y4eOy, HOYEeTHBIH cepTUdHKaT
[26]. IuddepenimpoBaHO MOAXOAUT 3aKOHOAATEIb U K CAMOMY
COIIACHIO Ha M3BSATHE OPTraHOB M/WIH TKaHel y Tpyma [7], pa3-
pEUICHO M3BATHE OPraHOB YMEPILEro, OJHAKO B MPHUCYTCTBUU
paBBHHA, YTO YKa3bIBA€T Ha HeO6X0)11/IMOCT]> Y4HUTBIBAThL peJin-
T'MO3HbIE U KYJIBTYpHBIC OCOOEHHOCTH, COLIMAJIbHBIC B3aUMOOT-
HOILICHUS ¥ CIICHNU(UKY BOCIIUTAHMS TON UK MHOM COLIMAJIBHOM
00ILIHOCTH.

He menee 3HaunMbIM JUIA MOACIIMPOBAHMS €AUHOTO IIPAaBOBO-
ro noaxoaa MnMpeaAcCTaBJIsA€TCA U ONBIT I/ICl'IaHI/II/I, KOTOpas sBJisA-
eTcs JunepoM B EBporne 1no koimuecTBy ciiydaeB IOCMEPTHOTO
noHopetsa [3]. McnaHckas Mozelb perylnupoBaHusl JOHOPCTBA
OpPraHoOB peKOMeHaoBaHa BceMupHOH opraHuzanueil oxpassl
3710pOBbs Kak Haubosee 3¢ dexruBHast [14]. B aroit cTpane Ha
OJIMH MMJUIMOH HACEJICHUS NMPHUXOAUTCS, B CpeaHeM, 39,5 u3b-
SITUW OPTaHOB JUJIs AalibHEeHel TpaHcianTauuu. J{is cpaBre-
nusi, B ['epmanuu — 10,4, B Aunu — 20,6, B Poccun — 3 [6], B
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VYkpaune — 0 [8]. B benopyccun, 6iaaronaps ynauHoi Mozesn
IIPAaBOBOTO PETYIUPOBAHUSA B rof] poBoauTcs 20 u3bATHil opra-
HOB Ha MMJUIMOH HaceseHus [6]. benopyccust Ha cerogHsIHuiMi
JICHb SBJICTCA JIMAECPOM CPEAU IOCTCOBETCKUX CTPaH.

[To-ocoboMy peryaupyloTcs OTHOIICHHS MOCMEPTHOIO I0-
HopcTBa B Kurae, rie HaumoHaJbHOE 3aKOHOJATENbCTBO, Ha-
yuHast ¢ 1984 1., 3akpenuso BO3MOXKHOCTb M3bIMATh OPraHbI
JUIA TpaHCIUIAHTalMK Y Ka3HEHHBIX NPECTYITHUKOB, YTO 3HAYH-
TEJIHO CHIKAeT Je(GUIMT OPraHoB JUIs MOCICAYIOLIeH TpaHC-
IUIAaHTALUK B 3TOH cTpane [17,18], a MUHUCTEPCTBO IOCTHLIUH
CaynoBCcKO ApaBUM NPEUIOKUIO Y3aKOHUTh HE TOJNBKO H3b-
SATHC OPTaHOB U3 TCJI Ka3HCHHBIX, HO JaXE Yy TEX JIUL, KOTOPbIC
IIPUTrOBOpEeHbI K cMepTHOU Ka3Hu [11]. Ilpencrasiser untepec
u onbIT Mpana. 310 eIMHCTBEHHOE IrOCYIapCTBO, KOTOPOE Mpu-
HAJI0 O(bHuHaﬂbHO YPETYIMPOBAHHYIO CUCTEMY IIPOAAKHU ITOUCK
[26] 1 TeM caMbIM IpaKTUYECKH JIUKBUIUPOBAJIO B CTPAHE «Je-
(GHULIUT» TOHOPCKUX OPraHOB.

BblmeyKaSaHHble MpaBOBbLIC MOAXOAbI OTIMYAKOTCA OT IIpH-
HATBIX B 6OJ'II>LLII/IHCTBC CTpaH Mupa. Ho OYECBUIAHO, YTO NpHU
pa3paboTKe eAMHBIX MEXKAYyHAPOAHBIX CTAHIAPTOB IPABOBOIO
peryIupoBaHus OTHOLICHHH B cepe MOCMEPTHOro JOHOPCTBA
HEOOXOAMMO YyUUTHIBaTh KaK MO3UTHBHBIN, TaK U HEraTUBHbIH
omnbIT. bosiee Toro, kak npencraBiseTcs aBTOpaMHu AaHHOH CTa-
ThH, YHH(UKAIMS IOJDKHA JIOMYCKAaTh ONpPEACICHHBIE OTCTY-
IUICHUS € YyY€TOM KYJIBTYPHBIX, COLMAJIbHBIX, PEJIMTHO3HBIX U
HPaBoBBIX (PAKTOPOB, KOTOPHIE TPAUIMOHHO YCTOSUIUCH B TOM
WK MHOW COIMATIbHOM TPYIITe, MEPOBOE COOOINECTBO YKE pas-
BHUBACTCA B OTOM HaIllpaBJICHUM.

Tak, B 1967 1. B EBpone co3nana HeKoMMepueckasi OpraHu-
3auus «EBpoTpaHCIUIaHT», KOTOpask HE TOJIBKO aKKyMYIUpPYeT
HH(MOPMAIMIO O MOTCHIHATIBHBIX JOHOPAX M PEIMIUCHTAX, HO U
0 HaJIMYUK JOHOPCKUX OPTaHOB YMEPILHX, a TAKXKE CHOCOOCTBYET
MEXIyHapOIHOMY OOMEHY Kak 3TOi WH(OpMaIleii, TaKk 1 HaInY-
HBIMHU JIOHOPCKMMH OpraHamu. B cocraB 3To# opraHm3sanuu BXo-
JIUT BoceMb cTpaH: I'epmanust, ABctpus, JltokcemOypr, Hunepnan-
11, benbrus, Cnosenus, Xoparus, Benrpus. Ha ux tepputopun
Haxomurcst 1601 goHopckast 6osbHUIA U 72 TPpaHCIUIAHTAIIMOHHBIX
nentpa. ExeromHo «EBpoTpaHCIIiaHT»y o0ecreurBacT MoTped-
HOCTb perunueHToB B 6osee 7000 opranos [20].

B pamkax Cosera EBpomnsl B 1978 rogy npunsra Pexomen-
namust R (1978) 28 B OTHOIICHHMH TPAaHCIUIAHTAIMK OPraHOB
U rapMOHHM3alMK 3aKOHOAATCJIbCTBA, CBA3AHHOI'O C U3BATHUEM,
nepecazikoil opraHoB. B 1985 rony MexnyHaponHast opraHu-
3anus «OOIIEecTBO TpaHCIUIAHTALMK» HAa YPOBHE HOpMaTHBA
pa3paboTana peKOMEHJAIMH TI0 PACIPEICIICHUIO U HCIOJIB30-
BaHMIO OPIaHOB, U3BATHIX Y TpynoB [25]. A B 1987 rony cHoBa
B pamkax Coseta EBponbl nzgaercst Pexomenganus mno noBoay
MEKIyHapOIHOro 0OOMEHa OpraHaMu Ul TpaHCIUIaHTaiuu. B
9TOM ke roxy COBET MHHHCTPOB OXpaHbI 3[J0POBbSI apaOCKUX
rocynapcTB TpHHUMAeT YHH(UIMPOBAHHBIN Ui Bcex apad-
CKHX CTpaH IIPOEKT 3aKOHA O TPAHCIUIAHTALUH YEIOBEYECKUX
opranoB [31], a na KoHndepeHunn MUHUCTPOB OXpaHbl 310pO-
Bbsl €BPONEHCKUX CTPaH NPUHAT JOKYMEHT O HEKOMMEPUECKOM
IIO/IX0JI€ K JOHOPCTBY 4esloBeuecKux opranos [23]. B 1991 rony
BceemupHast opraHuzainysi 370pOBbs, YUYHUTBIBas HEOJHOPOA-
HOCTb CHCTEM OXPaHbI 3/10pOBbs U NIPaBa, a TAKXKe 0COOCHHOCTH
(YHKIMOHMPOBAHHS STHX CUCTEM B Pa3HbBIX CTPAaHAX - COLUAIIb-
Hbl€, KYJIBTYpHbIC, PEJIUTUO3HbIE, [10CIE MHOKECTBA KOHCYIIb-
Tanuii paspadorana «CBOI OCHOBOTMOJOTAONIMX PHHIIUIIOBR
0 TpPaHCIUIAHTALMU YeJoBeyeckux opraHos» [10]. B stom xe
rogy XLIV ceccuss BecemupHoit accambien oxpaHbl 310pOBbs
000pseT 3TU NPUHLMIIBI U PEKOMEHIYeT rocyrapcTBaM-uie-
HaM Y4YHUTBIBaTh UX NMpU (OPMUPOBAHUH HPABOBOH IOIUTHKH
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B JaHHOU cepe. YUUTBIBAs, YTO Pa3IMIHOC JIUIICH3UPOBAHNUE,
AKKpEAMTALMS [ICHTPOB IO UCIIOIb30BAHUIO YEJIOBEUECKUX TKa-
HE TaK)Ke CTOSAT Ha MyTH CBOOOTHOIO MPOABHKCHHS TOCMEPT-
HOTO JIOHOPCTBA, B paMkax EBporelickoro cooduiecTBa paspa-
00oTaHbl MeXayHapoAHbIE CTAHIAAPTHI AKKPEAUTALUU LIEHTPOB
TpaHCIUIAHTALINH, YCIIYT MepeIMBaHus KPOBH, OAaHKOB TKaHEH U
naboparopuit [22]. B 2002 roay npunumaercs J{onoiaHUTENb-
HBIN TIpoTOKOJ K KOHBEHIIMM 0 mpaBax 4eaoBeka U OMOMEUIIH-
HE B OTHOIICHWU TPAHCIUIAHTAIIMM OPTaHOB U TKaHEW 4esloBe-
yeckoro npoucxoxaenus [15], a B 2008 roay - «CramOynbckast
JICKJIapalysi O TPAHCIUIAaHTALIMOHHOM TypU3Me U TOPIoBiIe Op-
raHaMp», B KOTOPOH IPEIUIOKEeHbl CTaHAApThl PEryIMpOBaHU
TPaHCIUIAHTAIMOHHOTO TYpU3Ma U IyTH IPEO0IeHuUs AeuLn-
Ta JJOHOPCKUX OpraHoB [32].

O4eBUAHO, YTO 3TO JAJEKO HE BECh CIIEKTP YCUJIMH, HaIIpaB-
JICHHBIX Ha (OPMUPOBAHUE CIMHBIX MEXKIYHAPOTHBIX CTaH-
JapTOB IO TPAaBOBOMY PEryJIMPOBAHUIO OTHOLICHHI B cdepe
MIOCMEPTHOTO JIOHOPCTBA, OJHAKO B JIOCTATOYHOW MEpe MILIIO-
CTpUpPYET pe3yJabTal TUTAHUYECKOTO Tpyda MEKAyHapOIHOIO
COTpyIHUYECTBA. Bhlleyka3aHHOE KacaeTcsi HE TOJIKO opra-
HM3AIIMOHHBIX BOIIPOCOB, KOHTPOJISI U OOMeHa HHpopMaruei,
OIIBITOM, HO M KPUTEPUEB OLCHKH JOIyCTUMOCTH U3BSITUS Op-
ranoB. Tak, Hanpumep, B 1968 romy ['apBapcKkumM KOMHTETOM
IPUHATBI KPUTEPUU CMEPTH, OCHOBBIBAIOIIMICS Ha HeoOpaTu-
MOM IMPEKPALIECHUH ACATEIBHOCTH HE CEp/Ia U JIETKHUX, a MO3Ta,
B TOM 4HCJIe ¥ HeoOpaTuMoit koMbl [29]. B atom ke rogy Bcee-
MUpHasi MEIUIUHCKAsT aCCOLMALMs IPUHUMACT JEKIapaluio O
CcMepTH, B koTopyto B 1983 roxy BHOcsaTcs npasku [12]. B 1972
roqy AMepHKaHCKas HEBPOJIOTHYECKasi acCOLMalys MpHU3HaiIa
0a30BOM KOHIICTIIMIO CMEPTH MO3ra, KaK SJMHCTBEHHO BO3MOXK-
HOTO (hakTa, MO0 KOTOPOMY OIPEACNSETCS CMepTh YesoBeka. B
1983 rony npunumaercst BeHenunanckas nexiapaius O TEpMU-
HAJILHOM COCTOSIHUH [5].

BoiBoabl. Takum 00pa3oM, HEOOXOIUMOCTD U BO3MOKHOCTh
(hOpMHPOBaHUS CAMHBIX MEKIYHAPOAHBIX CTAHIAPTOB TMPABO-
BOI'O PEryJHpPOBaHHUsA ITOCMEPTHOIO IOHOPCTBA OYEBUAHBI U
COOTBETCTBYIOT TEHJIEHLMSAM Ppa3BUTHUS COBPEMEHHOIO IIpaBa
Ha II00AJbHOM YPOBHE, €ro yHUBEpCaln3alud U yHU]HKa-
uu. OnpeaeneHHbIe ark B 3TOM HalpaBJICHUH MTPEIIPUHSITHI.
OnHako B yCIOBHSX II00aIM3allid BO3HUKIA OCTpas HEOOXO-
JIMMOCTh B CO3JIaHUHM BCEMHPHOTO MOJICIBHOTO KOJIEKCa O J0-
HOPCTBE U TPAHCIIAHTAIIMHI, YTO HE TOJIBKO MO3BOIUT U30EKATh
IOPUJIMYECKUX KOJUIM3UH, HO M YKaXET Ha HEOOXOIUMOCTb U
IyTH COBEPIICHCTBOBAHHUS HAIMOHAJIBHOIO 3aKOHOJATEIIbCTBA,
U3MEHEHHS HEKOTOPBIX TOAXOI0B B MEXKIOCYAAPCTBEHHBIX OT-
HOIIEHUSIX, ONPECIUT €ANHYI0 MEXAYHAPOIHYIO TEPMUHOIIO-
T'HIO TOHSATUHHOTO arrapara.
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SUMMARY

THE STATE OF INTERNATIONAL LEGAL REGULA-
TION OF CADAVERIC DONATION: ON THE PATH TO
UNIFICATION (REVIEW)

Slipchenko S., Shyshka O., Buletsa S., Sinegubov O.,
Hrynko R.

Kharkiv National University of Internal Affairs; Uzghorod Na-
tional University, Ukraine

The purpose of this study is to assess the current state of in-
ternational legal regulation of cadaveric donation and determine
the possibility of its further unification.

Therefore, the subject of the study was the legal regulation of
cadaveric donation as a certain part of medicine. In particular,
the work examined the norms of international law, as well as
the separate provisions of the national legislation of different
countries, aimed at regulating relations in the field of cadaveric
donation. Also analyzed the results of scientific research on this
subject. During the study, different methods of cognition were
used. In particular, the historical method allowed to establish
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trends in the development of legal regulation of cadaveric dona-
tion. The comparative-legal method has given an opportunity
to highlight the peculiarities of national regulation of relations
associated with cadaveric retrieval of organs in some individual
countries and correlated them to international legal experience.
The statistical method has given an opportunity to establish the
effectiveness of the application of a legal construct, its ability to
overcome the “deficit” of the bodies and a fair distribution be-
tween the recipients. On the basis of the dialectical method, the
conclusion was drawn about the possibility of developing com-
mon standards for the legal regulation of relations in the area of
cadaveric donation. Other methods were used in this work, in-
cluding: formal-logical, dogmatic, modeling, analysis and syn-
thesis. The result of the study was the conclusion about the need
and the possibility of forming a single international standards
for the legal regulation of cadaveric donation, and in the context
of globalization, there is an urgent need to create a universal
Model code on donation and transplantation.

Keywords: transplantation, donor, recipient, legal standards,
unification.

PE3IOME

COCTOSIHUE MEXIAYHAPOJHOI'O IIPABOBOI'O
PEI'VIMPOBAHUSI INIOCMEPTHOI'O JOHOPCTBA:
HA IIYTU K YHUDPUKALIUUA (OB30P)

Caunnuenko C.A., lllumka A.P., bByrena C.b.,
Cunery6os O.B., I'peiabko P.B.

Xapvrosckuii HayUOHANbHYIN YHUBEPCUMEM BHYMPEHHUX Oell;
Vorczeopoockuil nayuonaneneiil ynusepcumem, Yxpauna

Llenpio TaHHOTO MCCIICIOBAHMS SIBISETCS OLIEHKA COBPEMEH-
HOT'O COCTOSIHHSI MEKIyHApOJHOIO MPABOBOTO PEryIMPOBAHHS
HOCMEPTHOTO JIOHOPCTBA JUIsl ONPE/eICHHsT BO3MOKHOCTH €ro
najnbHeieil ynudukanuy.

MatepuaioMm HCCieoBaHMs SIBISIETCS IPaBOBasi pernamMeH-
Talysl TTOCMEPTHOTO JOHOPCTBA KaK OINPEIeNICHHOH 4acTu Me-
JMILUHBL. B 4acTHOCTH, HCCIIE€I0BaHbI HOPMBI MEXKTyHAPOIHOIO
npaBa 1 OTAEJbHBIC TTOJIOKSHHUS HALMOHAIEHOTO 3aKOHO/IATElb-
CTBa Pa3JIMYHBIX CTPaH, IPU3BAHHbBIC PETYIUPOBATH OTHOLICHHS
B chepe mocmepTHOro foHopeTBa. [IpoaHaan3npoBaHbl pesyiib-
TaThl Hay4YHBIX [TOUCKOB IO AaHHOW Temaruke. B xone mccie-
JIOBaHUsI MCIIOJB30BAaHbl PA3JIMYHBIE METOJbI: MCTOPHYCCKHUI
METOJI TTO3BOJIMJI YCTAHOBUTH TEHJACHILMH PA3BUTHs IPABOBOTO
perynupoBaHus TIOCMEPTHOTO JIOHOPCTBA, CPaBHUTEIBHO-IIPa-
BOBOW METO[| - BBIICJIUTH OCOOCHHOCTH HALMOHAJIBHOTO Pery-
JIUPOBAHUSI OTHOLICHUH, CBS3aHHBIX C IOCMEPTHBIM HU3BTHEM
OpraHoB, B HEKOTOPBIX OTJEIBHO B3STHIX CTPaHaX M COOTHECTH
UX C MEXKIYyHApOAHBIM IMPABOBBIM ONbITOM. CTaTHCTHYECKHiA
METOJI [TPEI0CTABIII BO3MOXKHOCTh YCTAaHOBUTH AP ()EKTUBHOCTH
IPUMEHEHHs TOW WM UHOH NpaBOBON KOHCTPYKLUH U CHOCO0-
HOCTb 3TON KOHCTPYKIUH MPEOJI0NEBATh «Ae(QUIUT» OpPraHOB U
CIPaBEUIMBO PACIIPEeNIATh MeX Ly perunueHramu. Ha ocHo-
BaHUH JIMAJIEKTHYESCKOT0 METO/Ia C/IeIaH BBIBOJ O BO3MOXKHOCTH
BBIPAOOTKH €IMHBIX CTaHIAPTOB MPABOBOTO PETYIHPOBAHUS OT-
HOUICHUH B cepe MOCMEPTHOTO JTOHOPCTBA. B mccienoBanuu
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HCIIONIb30BAHbl M JAPYrHe METOMbL: (HOPMaTbHO-TOTHYCCKHUHA,
JIOTMaTUYEeCKUI, MOJICJIMPOBAHUS, aHAIM3a U CUHTE3A.

ABTOpamM# JI€TaeTCsI BBIBOJ O HEOOXOAMMOCTH M BO3MOXK-
HOCTH (OPMHUPOBAHUS CIUHBIX MEKIYHAPOIHBIX CTAHIApPTOB
[IPaBOBOTO PEryJUpPOBaHMs OCMEPTHOIO JAOHOPCTBA M CO37a-
HUSl BCEMHUPHOTO MOJIEIBHOTO KOJEKCa O JIOHOPCTBE M TpaHC-
MJIAHTALH.
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PROBLEM-ORIENTED MEDICAL RECORD AS A CHALLENGE FOR NARRATOLOGICAL ANALYSIS

"Lysanets Yu., 'Bieliaieva O., 'Znamenska L., 'Nikolaieva N., 'Efendiieva S., Hutsol M.

"Ukrainian Medical Stomatological Academy, Department of Foreign Languages with Latin and Medical Terminology, Poltava;
’Ivano-Frankivsk National Medical University, Department of Linguistics, Ukraine

A Problem Oriented Medical Record (POMR) is an effective
method of registering and subsequent assessing of information
about the patient’s health status. The POMR was suggested by
Dr. Larry Weed in 1968 and is widely used in clinical practice
nowadays.

The aim of this research is to examine the narrative arrange-
ment of POMRs as one of the central genres in medical written
discourse. At present, the structure of POMR in terms of narrato-
logical analysis constitutes a relevant research gap and therefore
needs careful examination. The paper will analyze the narrative
strategies within this context, the types of narrators, their com-
municative intentions towards the narratee, the peculiarities of
focalization, and the interaction of narrative levels. The study of
narrative framework in the genres of English medical discourse
will ensure the development of professional and terminologi-
cal competence in future healthcare, which is one of the priority
tasks of higher medical education [4,16]

Material and methods. The narrative (from the Latin nar-
rare — “to tell”) is a linear presentation of related events and
facts. In a broad sense, the concept of narrative is used in terms
of any oral or written form of discourse. Narratology as a mod-
ern and relevant branch of literary studies examines the specific
features of narratives, the hierarchy of narrative levels, and the
mechanisms of information transfer from the narrator (the pre-
senter of the story) to the narratee (the recipient). This branch
of study was substantiated in Roland Barthes’s Introduction to
the Structural Analysis of Narratives (1966); Tzvetan Todorov’s
Grammaire du Décaméron (1969) provided it with terminologi-
cal apparatus; and finally the conceptual arrangement of nar-
ratology was accomplished in Gérard Genette’s Figures I-III
(1967-1970).

At the present stage of development, narratology demon-
strates an interdisciplinary tendency, i.e., modern narratologists
examine the non-literary fragments of discourse [8]. Narratives
are the universal mechanisms of arrangement and the regulation
of human experience. Narratives permeate everyday life: “We
dream in narrative, daydream in narrative, remember, anticipate,
hope, despair, believe, doubt, plan, revise, criticise, construct,
gossip, learn, hate and love by narrative” [10]. In recent decades,
researchers have begun to consider the epistemological, emo-
tional and evaluative dimensions of medical discourse as a nar-
rative phenomenon [1,4,12].

Our research is largely based on methodological instruments
developed by Gérard Genette, who differentiates between the
two main narrative modes: “one with the narrator absent from
the story he tells ... and the other with the narrator present as a
character in the story he tells” [9]. The first is defined as hetero-
diegetic and the second as homodiegetic narrator. The heterodi-
egetic mode is grammatically implemented in the third-person
account of events whereas homodiegetic — in the first-person
narration. Another important narratological concept used in this
research is focalization — the view-point from which the nar-
rated world is perceived. There are three types of focalization:
internal (information is provided through the consciousness of a
character, referred to as “focalizer”), external (the narrator pro-
vides only observable information, “the narrative is focused on
a character, not through him”) [9], and transient (the deliber-
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ate combination of narratives from different focalizers). Further,
Genette distinguishes between the intradiegetic level (the level
of the story itself, “any event a narrative recounts”), and the ex-
tradiegetic level, i.e., the level of telling a story, “the narrating
act producing this narrative” [9].

Medical discourse as an object of narratological analysis of-
fers a range of narratives generated in the context of the physi-
cian’s clinical practice. In terms of the narratological approach,
attention is focused on the two basic forms of discourse:

1) the patient’s account of illness, or the so-called “pathogra-
phy” (S. Freud), i.e., “autobiographical account” of the disease
onset, past illnesses, causes of referral to the doctor, incidents,
lifestyle problems and so on [11]. The patient’s description of
their illness is narrated through the first-person narration.

2) the physician’s account (third-person), represented by nar-
ratives of treatment, examination, patient’s assessment, etc. In
this regard, the concept of the doctor’s “narrative competence”
becomes relevant. It implies “the capacity to recognize, absorb,
metabolize, interpret and be moved by stories of illness” [7], as
well as the ability to influence the narratives of another person.

POMR, as one of the most important methods of medical
writing, provides a standard set of data: information collect-
ed during patient’s interview (the main complaint, history of
present illness, history of past illnesses, surgical history, al-
lergies, family history, social history); information from fam-
ily members; review of symptoms; physical examination of
the patient; results of laboratory tests; assessment of the pa-
tient’s status and development of the treatment plan. As one
can easily observe, POMR contains both physician’s and pa-
tient’s narratives, and therefore this method has been selected
as the focus of the research. In particular, for narratological
analysis we used the POMR samples from training materials
from the University of North Carolina School of Medicine
(www.snjourney.com), SNjourney (Online Community of
Nursing Students: www.snjourney.com) and guidelines for
writing POMR by Lois Brenneman (2001).

Results and their discussion. The structure of POMR is rel-
atively standard in different health care settings, with clinical
data arranged into four sections (often abbreviated as “SOAP”):
“Subjective Observation”, “Objective Observation”, “Assess-
ment” and “Plan”.

In “Subjective Observation”, the physician is represented by
hetero-extradiegetic narrator (third-person) who gives an ac-
count of the patient’s condition. The physician’s aim is to care-
fully record the patient’s subjective feelings: “She is worried she
may have poison ivy”; “She is worried she has pneumonia” [19];
“She is concerned that there is something seriously wrong” [18].
In this part of POMR, the patient’s “voice” is also directly in-
corporated into the discourse. The patient narrates what forced
him to see a doctor (“the main complaint™), and gives an account
of the sequence of events and personal experiences associated
with the disease. The homo-intradiegetic narrator is introduced
by inclusion of the patient’s quotations:

- “She began to experience severe pain “/ike being stung by
a bee” [17]; “Patient reports that he had a cardiac cath at NYU
Medical Center in 1994 after which “they told me that 3 of my
vessels were clogged” [6];
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- “Sexually active, new partner beginning 4 months ago. He
told her the relationship is monogamous: she “hopes it is”. Pre-
vious sexual partner over 1 year ago. New partner irregularly
uses condoms; “He gets mad when I ask him to and says I don 't
trust him”. Did not press the issue because “/ am afraid of losing
him”. No other contraception” [6].

The patient’s narrative of illness optimizes the communica-
tion. It helps the doctor to understand the problem, to determine
how and why a person has fallen ill, and then to select the ap-
propriate strategy and tactics of treatment. Where a patient is
physically incapable of direct communication, the so called het-
ero-anamnestic narrative of another person is possible. Family
members are also quoted where relevant: “Her husband states
that she has “always snored” quite loudly” [19]. As a result, the
discourse risks becoming “contaminated” with narratives from
different people affected by and connected to patient’s condition.

Thus, this section is composed of interchangeable modes of
heterodiegetic and homodiegetic narration which complement
each other and form a coherent scenario of the patient’s pathog-
raphy. By quoting the information from other people, the physi-
cian’s heterodiegetic narration is characterized as transient inter-
nal focalization which constructs the story through the prism of
patient, family members or caregivers and thus creates a narra-
tive polyphony. The technique of transient focalization develops
the action from different points of view and thus the physician
is able to see the broad picture of the problem. Further on, the
doctor asks a series of questions designed to study the general
health status of the patient (surgical history, allergies, etc.). The
interview is completed with the patient’s examination, during
which the physician focuses on specific body systems that cor-
relate with the symptoms.

“Objective Observation” includes the results of laboratory
tests, findings of physical examinations, measurements and vital
signs of patient’s body, such as heart beat, pulse, temperature,
etc. Objective Observation is characterized by narrative concise-
ness by means of paratactic syntax (compound sentences with
no conjunctions) and extensive use of medical abbreviations.
The omniscient narrator is eliminated; instead, the cinematic
sequences of clinical findings and laboratory tests are juxta-
posed. The narrator adopts the position of spectator (external
focalization) who registers the events and records the empirical
data (i.e., the symptoms that can be measured and observed) in
a neutral, abrupt and “telegraphic” manner. The physician docu-
ments such objective data as “raised weight index (WI), arterial
hypertension, increased concentration of triglycerides in blood
serum, of glucose, of HbAlc level and S-peptide, and also high
level of endotelin (1-38) and CD32+CD40+circulating particles
of endothelium” [13]. Thus, the narrator shifts to the periphery
of the diegesis beyond the narrative framework, and becomes
unidentified and invisible. The situation of external focaliza-
tion provides the physician’s impartial glance from the outside.
Whilst the narrator’s purpose in the first section was to “im-
merse” themselves in the patient’s problem, the second unit is
aimed at “estrangement” in order to perceive it from another
perspective.

It is necessary to bear in mind that POMRs are usually ad-
dressed to other physicians. It is assumed that the narratee (i.e.,
the recipient of the discourse) is also versed in medicine. Con-
sequently, the narrative structure of the “Objective Observation”
section allows the extensive use of abbreviations and elliptical
(partial) sentences. This peculiarity is due to the communica-
tive purpose of this method: the author’s primary objective is to
transfer the maximum amount of clinical information using the

© GMN

minimum number of linguistic tools. For instance: “CV: JVP is
6cm above the right atrium, PM1 non-displaced, RRR, no mur-
murs, normal SI” [19]; “Neck no JVD, Lungs clear. Abd Bowel
sounds present, mild RLQ tenderness, less than yesterday” [18];
“Heart: S1>S2 at apex, RRR without murmurs, clicks or gallops,
pulses 2+/equal bilaterally” [6].

The “Assessment” section usually contains the narrator’s dif-
ferential diagnosis and clinical reasoning. All possible causes of
the disorder are carefully considered and weighed. As a rule, the
narrator does not use abbreviations in this section. Instead of
this, extensive reasoning is provided: “Patient is a 37 year old
man on post-operative day 2 for laparoscopic appendectomy”
[17]. This section is dominated by the “dubious” narrator who
does not exclude any possible etiology of the condition and sets
forth all probable causes, from most to the least likely:

- “Re- nset of cough. Most likely represents bronchitis compli-
cated by bronchospasm given acute onset, fever and exam find-
ings of diffuse wheezes. CXR and exam confirm no bacterial
pneumonia, though a viral or atypical pneumonia is still pos-
sible” [19];

“A new onset painful rash in a dermatomal distribution. This is
most likely secondary to herpes zoster because of the location,
distribution and associated pain. A less likely possibility is con-
tact dermatitis, given her recent gardening. She may also have a
cellulitis, but the lack of temperature doesn’t support this” [19].
Thus, this section is characterized by a special type of “uncer-
tain” narrator does not make a unified conclusion as to the pa-
tient’s condition.

The “Plan” section switches to the imperative mode of narration
which implies clear directions:

- “Treat with albuterol inhaler 2 puffs QID”; “#1 Check TSH to
rule out hypothyroidism. #2 Check CBC to rule out anemia. #3
Check K to rule out hypokalemia” [19];

- “Continue to monitor labs™ [18].

It is necessary to point out that this section often contains Lat-
in terms and terminological collocations, such as QID in the
above-mentioned sample (“quater in die”: “four times a day”).
The use of Latin terminological collocations contributes to the
conciseness and brevity of POMR [14,15]. This also enables the
doctors to transfer their messages to colleagues within the short-
est possible time [2,3,5].

Since the previous section provides multiple versions of the pa-
tient’s condition, the “Plan” part supplies each of these variants
with a specific plan of actions. The narrator’s instructions are
often conditional:

- “Return to clinic in 3 weeks for reevaluation. To call sooner if
there are problems in the interim” [6];

- “If the above are unremarkable, consider sleep study to rule out
sleep apnea”; “Mary should return to clinic if the pain becomes
more severe or if she develops warm, redness or a fever” [19].
Conclusions. The narrative arrangement of POMR is character-
ized by a specific type of narration in each particular section.
The “Subjective Observation” section demonstrates the com-
bination of the physician’s hetero-extradiegetic narration and
homo-intradiegetic stories from patients, family members, or
caregivers. The omniscient heterodiegetic (third-person) narra-
tor with transient internal focalization risks the contamination of
discourse with homodiegetic (first-person) inclusions thus pro-
viding the kaleidoscopic change of focalizers. Transient internal
focalization provides insights into the consciousness of each
person involved which renders it possible to “grasp” the clini-
cal problem from all directions. The estranged heterodiegetic
narrator, with external focalization in the “Objective Observa-
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tion” part, registers the events and empirical data (such as results
of laboratory tests, findings of physical examinations, etc.) in
a neutral manner. The “Assessment” section demonstrates the
“uncertain” type of narrator with fluctuating viewpoint who con-
ducts differential diagnostics, shares all possible etiologies and
eventually does not decide upon a single variant. The “Plan”
section is characterized by the imperative narrator who provides
instructions for treatment in terms of each possible etiology and
stimulates the narratee (i.e., another physician) to undertake cer-
tain actions.

The major strategy of POMR as a complex of verbal prac-
tices is to “intertwine” the events, scattered in time and space,
into one coherent narrative to ensure the effective communica-
tion between physicians and successful treatment of patients.
Within the structure of POMR, the patient’s pathography pres-
ents a verbatim report of experiences associated with the disease
and the process of treatment. On the other hand, the process of
structuring the information on the patient’s condition forms the
epistemological basis of doctor’s practice (i.e., perception and
comprehension of a medical case). For future physicians, it is
highly important to develop the “narrative competence”, that is,
the ability to accurately record the findings of physical exami-
nation and eventually arrange the patient’s “pathography” in a
coherent story. Acquiring the narrative literacy skills in writing
POMRs enables the effective communication of clinical data
between doctors, and therefore should be an integral element of
training future medical professionals. Therefore, in the process
of training future doctors, the analysis of the basic mechanisms
of writing POMRs should be an integral part of the curricula in
English for Specific Purposes at universities.
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SUMMARY

PROBLEM-ORIENTED MEDICAL RECORD AS A
CHALLENGE FOR NARRATOLOGICAL ANALYSIS

"Lysanets Yu., 'Bieliaieva O., 'Znamenska I., 'Nikolaieva N.,
'Efendiieva S.,?Hutsol M.

"Ukrainian Medical Stomatological Academy, Department of
Foreign Languages with Latin and Medical Terminology, Polta-
va, *Ivano-Frankivsk National Medical University, Department
of Linguistics, Ukraine

The paper examines the narrative arrangement of the prob-
lem-oriented medical record (POMR) as an effective method of
registering and assessing clinical data. The aim of the research
is to examine the types of narrators and focalization, as well
as the hierarchy and interaction of narrative levels in the ana-
lyzed discourse. The research has demonstrated the presence
of several types of narrators within the analyzed discourse: (1)
the omniscient hetero-extradiegetic narrator with transient in-
ternal focalization (the third-person narration, represented by
the physician) and (2) homo-intradiegetic narration (patient’s
first-person narration) in the “Subjective Observation” section;
(3) the “estranged” heterodiegetic narrator with external focal-
ization (the “Objective Observation” part); (4) the “uncertain”
type of narrator (the “Assessment” part); (5) and the imperative
mode of narration (the “Plan” section). Each section of POMR
is characterized by a specific type of narration, and each of them
aims to “intertwine” the events, scattered in time and space,
into one coherent narrative to ensure the effective communica-
tion between physicians and successful treatment of patients. It
is highly important for future physicians to develop narrative
competence and master the basic mechanisms of producing an
effective POMR, in order to be able to accurately document the
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encounters with patients, elicit the relevant details from case
histories, and select the appropriate strategy of treatment. There-
fore, in the process of training future doctors, the analysis of the
basic mechanisms of writing POMRs should be an integral part
of the curricula in English for Specific Purposes at universities.

Keywords: medical discourse, problem-oriented medical re-
cord, narrator, narratee, narrative levels, focalization.

PE3IOME

MPOBJIEMHO-OPUEHTHPOBAHHBIA METO/I BEJIE-
HHUSI MEIUIIMHCKOM TOKYMEHTAIIMU KAK OB b-
EKT HAPPATOJIOI'HYECKOTI'O AHAJIM3A

Ulucaunen FO.B., 'BeasieBa E.H., '3namenckan U.B.,
"Hukomnaesa H.H., "I ¢penanena C.H., T'yuon M.H.

'VKpaunckas MeOuyuHcKkas CmomamonoSudeckas aKaoemus,
Kagheopa UHOCMPAHHBIX S3bIKOS C JIAMUHCKUM SI3bIKOM U Me-
Quyunckou mepmunonoauet, Tormasa; *Heano-Ppankosckui
HAYUOHAIbHBIT MEOUYUHCKULL YHUBEpCUmem, Kapeopa si3biKo-
3Hanus, Yxpauna

B CTarbe I/lCCJ'le}lyI'OTCH IOBECTBOBATCJIBHBIC MCXAaHH3MbI
COBPEMEHHOI0 METO[a PEruCTPalMy M OLECHKU KIMHHUYECKHX
JAHHBIX — TPOOJIIEMHO-OPUEHTHPOBAHHOW MEIUINHCKOM JOKY-
menrtaiuu (IIOM/I). Llensto nccnenoBanus ABIsSETCS U3yUCHUE
OCHOBHBIX THITOB PACCKa3uMKOB, OCOOCHHOCTEH (hOKAIM3AINH,
B3aUMOJICIICTBUS TTOBECTBOBATEIbHBIX YPOBHEH B aHAIM3UPY-
eMoM aucKypce. MccnenoBanue OCHOBBIBACTCS Ha METOIOJIO-
IMYECKOM HMHCTPYMEHTapHH, pPa3pabOTaHHOM COBPEMEHHBIM
¢paniy3ckum Happaronorom JKepapom JKenerrom. Amnanu3
I[IOM/] BBIABHII HECKOJIBKO THIIOB PACCKA3YMKOB B aHAJIU3UPY-
eMoM Juckypce: (1) pacckazuuk OT TPeThero Jimua (rereposue-
reTHYECKOe ITOBECTBOBAHUE Bpaya ¢ MEPEeMEHHOI BHYTpPEHHEH
(oxkanuzanueii); (2) paccka3uuk OT MEPBOTO JIKIa (ToMoaHere-
THYECKOE NOBECTBOBAHUE MalMeHTa) B pasaene “‘CyObeKTHB-
Hoe HaOmonenue”; (3) “orcTpaHEHHBIN reTepouereTHIeCKuil
pacckaz4mk ¢ BHemHeil Gpokanuzanueit (pazaen “O0beKTHBHOE
HaOmonenne™); (4) “xoneOmonuiicss” THI pacckazunka (pas-
nen “OuenHka 1aHHbIX ), (5) MOBEIUTENBHBIN CTHIIb U3JI0KEHHS
(pasmen “Ilnan”). Kaxnas cexuums [TIOMJl xapaxrepusyercs
OIIPEACICHHBIM TUIIOM HOBeCTBOBaTeHbHOﬁ CTpaTreruu, U Kax-
Jlasi U3 HUX HaIpapJieHa Ha “‘CIIeTeHue” COOBITHI, pacCesTHHBIX
BO BPEMEHH U MPOCTPAHCTBE, B MOCIIEIOBATEIbHYIO UCTOPUIO.
PazBuTtHe Tak Ha3bpIBAaEMOW ‘‘TIOBECTBOBATENILHOW KOMIICTCHT-
HOCTH” KpaliHe 3HauuMO sl OyIyliux Bpadeil, U MOITOMY
U3yueHNe MOoBeCTBOBaTeNbHBIX MexaHmsmoB IIOMJl nomxHO
OBbITh HEOTHEMJICMBIM JIEMEHTOM ITOJIrTOTOBKU Oy/IyLIUX MEIH-
[IMHCKUX PaOOTHUKOB, MOCKOJIBKY 3TOT METON 00pabOTKH WH-
¢bopmanun Y3GHEKTUBHO CTPYKTYPUPYET KIMHUUSCKHUE JaHHBIC,
06eCHe‘lI/IBaeT Ol'lepaTPIBHy}O KOMMyHI/IKaLlH}O Me)K)Iy BpadyaMu,
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