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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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CouionoBa A.I'., Makanapus A./l., Yykanosa E.M.

Dedepanvroe 20cyOapcmeeHHoe asmoHOMHOe 00PA306aMeENbHOE YUPENCOCHUE BbICILECO 0DPA3068AHUS
Iepsviit Mockosckutl eocyoapcmeeniviti meouyunckuil yhusepcumem um. M.M. Ceuenosa
Munucmepcmea 30pasooxpanenusi Poccutickou @edepayuu (Ceuenosckuil Ynusepcumem), kageopa akyuiepcmea
U 2UHEKONO2UU MeOUKO-npodurarmuyeckozo axyremema, Poccust

DOH/IOMETPHO3 SBISIETCS] OTHOM U3 HanboJiee akTyallb-
HBIX IPOOJIeM HE TOJBKO I'MHEKOJIOTHH, HO M MEJUIINHBI
B IIEJIOM, TAaK KaK SHJOMETPHOMJHAs TKaHb MOXET 00-
Hapy’>KUBAaThCSl MPAKTUUYECKH BO BCEX OPraHax M CONpPO-
BOXK/IATHCSI BBIP@KEHHBIM O0JIeBBIM CHHIpoMoM. Kpome
TOTO JaHHas npoOieMa KpakHe akTyalbHa BBUIY €€ CO-
LUAJTbHOM M 9KOHOMHYECKOH 3HaYMMOCTH, OOYCIJIOBJICH-
HOM IIMPOKOH pacHpOCTPAaHEHHOCTBIO CPEIU KEHIIUH
PEenpOIyKTUBHOIO BO3PACTa, BBICOKUM IIPOLIEHTOM Hapy-
IeHust PepTUIILHOCTH M CKIIOHHOCTBIO K MHBAIMIU3anT
Cpeau NalueHTOK.

DOH/IOMETPHO3 — OJHO M3 HauboJiee pacrpoCTpaHeH-
HBIX TMHEKOJIOTHMYEeCKHX 3a0osieBanuil. CoracHo craTu-
CTHKE, SHJIOMETpHO3 OoOHapyxuBaercst y 45-82% xeH-
IIFH C XPOHUYECKOH Ta30B0# O0Ib0, y 2,1-78% skeHIuH
¢ OecrutogueM, a 25-50% >KEHIIMH C 3HIOMETPHO30M
6ecrutonnsl [11]. OueHnTh B MONHON Mepe pacrnpocTpa-
HEHHOCTh DHJIOMETPUO3a JOCTaTOYHO TPYAHO BBUIY
CJIOKHOCTHU JIMarHOCTUPOBAHUS U OTCYTCTBUS LIEHTPAIIU-
30BaHHOM CTaTUCTUKH 110 3a00JICBAHUIO.

EsxerosHo Goiblioe KOJMYECTBO HCCIIEAOBaHUM MO-
CBSIIAETCSl BOIIPOCAM 3TUOJOTMH, IATOreHe3a, AUarHo-
CTHKH W BBIOOpA ONTHMAJILHOTO METOJa JICYCHUS SHO0-
METpPHO03a, OJHAKO MHOTHE U3 HUX IO CEH JeHb OCTAI0TCS
0e3 0TBeTa, a OIXOAbI K 3THOIIATOTeHE3Y, a CIIeA0BaTEIb-
HO, ¥ K NPOQUIAKTHKE M Teparuy 3TOro 3a0oJieBaHUs
MIPOMOJIKAIOT MEHATHCSL.

Ha ceronusmHzuii 1eHb U3BECTHO, YTO HAOMETPHO3 —
9TO TUCTOPMOHAJIBHOE, IMMYHO3aBUCHUMOE, FEHETHUECKU
JIeTepMUHUpPOBaHHOE 3aboneBanue. Mopdonornuecku
SH/IOMETPHO3 MPEICTABISCT COO0H HTOOpPOKAYECTBEHHO
pa3pacTarollyrocsi BHE MOJIOCTH MAaTKH TKaHb, IIOI00HYIO
TKaHU HOPMAJIbHOTO 3HJOMETPUS, MPOSBIAIONIYIO MPH-
3HAKM KJIETOYHOHU aKTUBHOCTU. OHAKO dTa TKaHb UMEET
HEKOTOpBble 0COOEHHOCTH, no3Bossitoine auddepeHun-
poBaTh ee.

Panee sH1OMETpHO3 OBUIO TNPHUHSTO paA3AEIATh Ha
TeHUTAJbHBIA M OKCTPAareHUTAJIBHBIM, a T€HUTAIbHBIN
— Ha BHYTPEHHUH, T.e. DHJIOMETPUO3 Tejla MaTK{, U Ha-
PY’KHBIH, JTOKJIN3YIOMINICS B IICHKEe MaTKH, BIarajiuiie,
IIPOMEKHOCTH, PETPOLEPBUKAILHON 00JacTH, SMYHHU-
KaxX, MaTouHbIX TpyOax, OpIONIMHE WM B MPSIMOKHIIIEY-
HO-MaTOYHOM yIIyOieHHH. B HacTosiiee Bpems JaHHAs
KJIacCU(UKAIMs yTpaTHia CBOIO aKTyallbHOCTb, TaK KaK
SH/IOMETPHOHUIHOE OPAKEHHE TEIa MATKU HA CETOIHSAII-
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HUH JIEHb pacCMaTpHBaeTCs Kak OTAEIbHOE 3a00JIeBaHUE
— azeHomuo3. B Hactosimiee Bpems MHOXeCTBO paloT
MOCBSIIEHO pa3paboTKe YHUBEPCAIBHOW M JIAKOHMYHOM
MEXKTyHAPOIHOU Kiaccupukanmu [8].

Berensiior cienyromme KIMHAYECKHE GOPMBI dHIIO-

MeTpuo3a:

- IEPUTOHEANBHBIA YHIOMETPUO3

- SHAOMETPUOMBI

- PEKTOBaruHaJIbHbIE YHJOMETPUOUHBIE Y3IIbL.

Ot QOpMBI, HECMOTPSI Ha CBOM Pa3jIMyusi, UMEIOT
CXO0KH€ THCTOIOTMYECKUE IPU3HAKY, TAKUE KaK HAJTUYUE
B OYarax JHJOMETPUAIBHBIX CTPOMAJIBHBIX M AIUTENU-
aNbHBIX KIIETOK, MNEPCUCTUPYIOLIMX KPOBOM3IUSHUI U
BOCHAJICHMUS.

DOH/IOMETPHO3 — MOJIMUATUOIOTUIHOE MYIBTH(HAKTOP-
Hoe 3a00JIeBaHME, Ha €ro Pa3BUTHE BIMSIOT (PAKTOPEI
OKpY’KaloIei cpeipl, 00pa3 >KU3HHU ¥ HACIIEACTBEHHOCTb.
[Tatorenes sHAOMETpPHO3a CBSI3aH C MHOXECTBOM IIPO-
LIECCOB, 00Pa3yIOLIUX CIOKHYIO CHCTEMY, B KOTOPOH BCE
KOMIIOHEHTHI NOTEHLIUPYIOT AelcTBUE Apyr apyra. OHu
BKJIFOYAIOT B c€0s1: BOCIIAJICHHE, aHTHOTEHE3, YKCIIPECCHIO
LIUTOKUHOB U XEMOKHMHOB, a TaKXe YHIOKPUHHBIE HAPY-
LIEHUs], TAKUE KAK HapyIIEHHs YKCIIPECCUU CTEPOUIHBIX
TOPMOHOB U PEeLEeNTOPOB K HUM. [Ipu 3TOM OCHOBHAas poJib
B Pa3BUTUH HHJOMETPUO3a NPUHAATIEKUT T€HETUUECKUM
Y SIUTCHETHYeCKUM (pakTopam.

IIpoueccsl neMeTUAMPOBAaHUS NPHUBOAAT K HM3MEHE-
HHIO HKCIIPECCHN TeHOB KIIFOYEBBIX (DAaKTOPOB MaroreHes3a
SHAOMETPHO3a: YCUIIUBAETCSI SKCIPECCHsI apoOMaTasbl, Te-
pounorenHoro dakropa 1 (SF1) u acTporeHoBbIX penern-
Topos (OP).

OCHOBHBIM PETYISITOPOM TPAHCKPHUIILIUHU, UMEIOLIIM
OTHOILIEHHE K Pa3BUTHIO PHIOMETpHUO3a, sABiserca SF1
[3]. OH cBs3bIBaeTCSl ¢ NPOMOTOPAMHU CTEPOUIOTE€HHBIX
TEHOB IIPU CTUMYIHUPYIOIIEM BO3[EHCTBUU MpPOCTarIaH-
muHa E2 (TITE2). B Hopme B sHnomerpun SF1 mernim-
pYeTCsl U penpeccupyeTcsl, OAHAKO B dHAOMETPHOUIHBIX
KJIETKAX 9TOr0 HE IPOUCXOUT.

Jpyrum Ba)KHBIM aclEKTOM SIBISIETCS U3MEHEHHE pa-
0OTBI PEIENITOPOB K ACTpOreny. M3BecTHbI 1Be N30(hOpPMEI
3CTPOTreHOBBIX penentopoB: OP-o u OP-B, ube dyHKIM-
OHHMPOBAHME OIpPEIENAETCS] HAIMYUEM JIMraHaa U Kope-
rymsaropoB. [lokazano, 4to 3kcnpeccust DP-f mpu sHI0-
MeTpuo3e Bbllle B 140 pa3 no CpaBHEHHIO ¢ HOPMAIbHOI
TKaHblO 3HJ0MeTpus [21]. IIpuyem 3a cueT akTuBaLUU
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OP-0 B OCHOBHOM CTUMYJIMPYETCS PO epaiyis KIEToK,
a Mpu B3auMoJIeiicTBIM dcTporeHa ¢ DP-f HabromaeTcst Jio-
KaJIbHOE TTOBBIIIIEHHE CUHTE3a 3CTPOICHOB U ONOCPEIOBaH-
HOE CHIDKEeHHE dKcrpeccuu nporectepona (P4), a smocnen-
CTBHHU M Pa3BUTHE PE3UCTEHTHOCTH K Hemy [18].

OP-a u DP-f skcnpeccHpyroTcsi Ha PEUENTOPHBIX U
CHUMaraTHYecKuX HeWpoHax, J0Ka3bIBask BIUSHHE ICTPO-
reHa Ha akcoHbl ay(epeHTHBIX HEWPOHOB, a 3HAUUT, U
€ro yJacTHe B BOZHUKHOBEHUH OOJIEBOTO CHHIPOMA MPHU
sugomeTrpuose [10]. Kpome Toro 60seBbie HMITYIbCHI MO-
I'YT BO3HHMKATh 33 CYET CTUMYJISAILUN HOIMUIIETITOPOB HE-
PETYISIPHBIMU COKPALICHUSAMH SHAOMETPHOUIHON TKAHHU,
BBI3BAaHHBIMH JICHCTBHEM MECTHBIX MPOBOCMAIUTEIBHBIX
arenToB (IIT'F2a). BmecTte ¢ 3TUM BakHast pojb OTBOJUT-
¢S HHAYIIMPOBAHHOMY 3CTPOT€HAMHU YCUIICHUIO 3KCIIpec-
cun (axropa pocra HepBoB (NGF) B mepuroneaibHOit
YKHJIKOCTH, KOTOPBII CTUMYJIHPYET akCOHBI adpepeHTHBIX
HEHPOHOB, YCUINBAs MHHEPBALIUIO B SHAOMETPHOUIHBIX
ouarax. bonee Toro, nmpenmectBeHHHK NGF (proNGF),
MOJKET CBS3BIBATBLCS C PELIEITOPOM P57, OKa3bIBas HEMPO-
TOKCUYHOE JelicTBue Ha BocnpuuMmuuBbie K NGF cummna-
TUYeckue Hernpousl [10].

[ToMuMO 3TOTO B pa3BUTHH YHIOMETPUO3a YUACTBYIOT
u nzodopmsl perentopoB k P4 —PGR-A nu PGR-B. O6e
¢dopmbl PGR mpucyTCTBYIOT B 9HAOMETPUH, HO X COOT-
HOIIICHUE MEHSETCS C TeYCHHEM MEHCTPYaJIbHOTO IHKJIA.
Ha panneii craguu nponudeparun ypoun PGR-A otHo-
cuTenbHO Bhile, ueM PGR-B. B nepuoBynsatopHoii dasze
nukia ypoeHb PGR-B noBeimaercs 10 yposas PGR-A,
a K Mo3/Hel cekperopHoil (aze skcrpeccus 00oux pe-
LENTOPOB MOHMKAETCS, B PE3YJIbTaTe Yero UX YPOBEHb
BO3BpaIlaeTCsA K UCXOMHBIM 3HAUCHUSM, HAOIIONABIINM-
cs1 Ha paHHell nponudeparuBHoi daze. B onqHoM u3 He-
JIAaBHUX HCCIIEIOBAaHUN OBLIO OOHAPY>KEHO, YTO MPU IH-
nmomeTpro3e PGR-A npeobnanaroT HE3aBUCHMO OT (ha3bl
LUKJA, IPUYEM HE TOJBKO B HKTONMHUYECKOM, HO U B Y-
TOMUYECKOM IHJIOMETPUH, YTO OTPHUIIATEIFHO BIHSAET Ha
penponykTuBHyto QyHKIHO [7].

B omnumne oT HOpMaTBHOTO SHAOMETPHS, B IHIOMET-
PHOUIHOI TKaHU COACPKHUTCA MEHbIIIE PEenTOPOB K P4.
B cBsI31 ¢ 3TUM B ouarax 9HIOMETpPHO3a MPeodasacT ero
uHruOuTopHass (opMa, B pes3ysbTare 4ero pa3BUBACTCS
PE3UCTEHTHOCTh K JaHHOMY TOPMOHY. Pe3HCTeHTHOCTH
K P4 npuBOAMT K CHIDKEHHIO aHTUIPONU(EpaTuBHOI
AKTUBHOCTH, aIllONTO3a M aKTUBHOCTU MPOTHBOBOCIANHU-
TEJIbHBIX areHTOB, a TAK)KE K NOBBILICHUIO cekpenuu I1I0
1 YCUJICHHIO aKTUBHOCTU METAJUIONPOTEHHA3 U (PaKTOpOB
runokcun (HIF1A). D10 cnocobcTBYeT HHBa3UM SHAOME-
TPUOUAHBIX T€TEPOTONUI 1 HEOAHTHOTE€HE3Y, UTO B COUe-
TaHUHU CO BCEM BBIIICMICPEUHCICHHBIM SBIAETCS KIIOUe-
BBIMU 3BEHBSIMHU MATOT€HE3a SHAOMETpHo3a [2].

Kpome Toro mmerorcss JaHHbBIE, COIACHO KOTOPHIM
9H/IOMETPHOIHASL TKAHb MOXKET CaMOCTOSTEIbHO TMOTEH-
LUPOBATh CUCTEMHBIE U JIOKaJIbHbIE IMMYHHbIC HapyIlIe-
HUS, YTO CBSI3aHO B OCHOBHOM C TOBBIIICHUEM aKTUBHO-
ctu utoknHoB (TNFa, IL-4, IL-8), a Takxke ¢ pa3BUTHEM
0COOBIX MEXaHM3MOB, TaKMX KaK M3MEHEHHUE IKCIIPECCUH
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0EJIKOB TEIJIOBOTO IIOKA U aHTUTCHHBIX CBOWCTB KJIETOK,
C TMOMOIIBI0 KOTOPBIX IHIOMETPHUOMIHBIC KIETKH CIO-
coOHBI n30eraTb UMMYyHHOTO Haza3opa [14]. B utore mpo-
UCXOUT (POPMHUPOBAHHE TIOPOYHOTO KPyTa, TaK KaK B pe-
3yJbTaTe NEPEUUCIICHHBIX BBIIIE TPOIIECCOB MOBBIIIACTCS
KOHIICHTpalUsg MEIHAaTOPOB BOCHAJICHUS, YTO MPHUBOAUT
K JIOKQJIbHON TMIEPIPOAYKIIUH 3CTPOr€HOB, YTO, B CBOIO
ouepenn, ctumyaupyet [IOI'-2, yuacTByIOIY O B CHHTE3€
[II"E2, xoTOpBIii 3aTeM MOTEHIMPYET MPOAYKIIMIO apoMa-
Ta3sl [16]. Jlanee apomarasa kaTanu3upyeT MpeBpalicHue
AH/IPOCTEH/IMOHA U TECTOCTEPOHA B ACTPOH M ACTpaju-
on (E2). BaxxHo ormeruth, uto m3odopma 2 pepmeHTa
17B-ruppocrepoun-neruaporenassl (17p-HSD2), kara-
Iu3upyomas npespanieaue E2 B 3cTpoH, 0TCyTCTBYET B
9HJIOMETPHOMIHBIX ovarax, a mzodopma 1 (173-HSD1),
npeoOpasytomas 3cTpoH B E2, B HUX NPHUCYTCTBYET.
OTO cHOCOOCTBYET JIOKAIBHOW KyMYJISLUH 3CTPOTCHOB
3a CYeT yBEJIMUYCHHs Mpou3BojACTBa E2 u cHmkeHHs ero
MHAKTUBAIMK [6] M MOTEHIMPYET MECTHbIE W3MEHEHUS,
BbI3BaHHBIC JIECTBUEM ICTPOreHa.

Jpyrum BayKHBIM BOIIPOCOM B TIPOOIIEME SHIAOMETPHO-
3a SIBJIAETCS BOZMOXKHOCTH €ro Manuran3anuu. Hecmorps
Ha TO, YTO ATO 3a00JIEBAHNE CUUTACTCS I0OPOKAUECTBEH-
HBIM, 3HIOMETPHOUAHAs TKaHb OOJIaaeT CBOHCTBAaMH,
MPUCYIIUMHU OIyXOJNEBbIM KieTkaM. K HHUM OTHOCSTCS:
VWHBA3UBHBIA U aBTOHOMHBIN POCT, HEOAHTUOTE€HE3, IMpe-
o0Jazianme TPoIecCoB Mposrdepamnuy Hall aronTo30M, a
TaKXKe UTEINATBHO-ME3eHXUMaIIbHAasl TPaHChOopMaIus.
Ha ceroansiinamii feHb 3HAOMETPHUO3 CHUTAETCS CAMOCTO-
ATEBHBIM (haKTOPOM PUCKA PA3BUTHUS 3JI0KAYECTBEHHBIX
HOBOOOPA30BaHUN HE TOJBKO OPTraHOB PENPOAYKTHBHOM
CHCTEMBI, HO U TOJICTOTO KHMIIIEYHUKA, MOYEBOTO ITy3bIpS,
MOJIOUHBIX jkejie3 [9]. OqHaKo COTIacHO UCCIEOBAHUSM,
9HJIOMETPHO3 SUYHUKOB B OOJbIICH CTENEHH CKIOHEH
NepepoOXkIaThCcs B 3JI0KAYECTBEHHbIE HOBOOOPa30OBaHUS
(3HIOMETPHO3-aCCOIMMPOBAHHBIN PaK SUYHUKOB), XOTS
caMm IpoIiecc MaJTUTHU3AIUH U CBA3aHHBIC C HUM IIpolLec-
Chl TpeOYIOT JajbHeiero n3yuenus [4].

Ha ceromHsAlHUN AE€Hb W3BECTHBI [IBa HENOCPE-
CTBEHHBIX ITyTH BO3MO)KHOTO 3JI0KQUE€CTBEHHOTO Mepe-
poxaenust rereporonuid. IIepBblil yTh — TOPMOHAJIBHBII,
CBSI3aHHBIN C M30BITOYHOM MPOMYKIIMEH 3CTPOreHa Ova-
raMu 9HJOMETPUOUIHON TKaHH, KOTOpPbIE CIIOCOOCTBYIOT
Pa3BUTHIO TOPMOH-3aBUCUMBIX OIlyXoJeil. Bropoil myTh
— BOCHAJINTENbHBbINA. Pak B 3TOM cCilyyae MHAYLUPYETCS
OKCHUJIATUBHBIM CTPECCOM, MEAMATOpaMH XPOHHUYECKOTO
BOCIIAJICHHUSI U CBOOOJHBIM JKEJIE€30M, MPUCYTCTBYIOIIUM
B OOJIBIIIOM KOJIMUECTBE B HAOMETPUONIHON TKaHH.

CyIIeCTBYIOT JIB€ OCHOBHBIC TCOPHH, OOBSICHSIOLIHEC
BO3HHKHOBEHHE ITEPBOHAYAIBHBIX W3MEHEHUH MO TOMY
WIIN IPYTOMY IyTH U, KaK CJIEACTBUE, Pa3BUTHE aCCOLUU-
POBaHHBIX C YHJJOMETPHUO30M 3JI0Ka4ECTBEHHBIX HOBOOO-
pasoBanuii. [lepBast Teopust — TeOpUs pa3BUTHsI PAKOBBIX
OIyXOJIeH U3 TaK HA3bIBAEMOTO AaTUIMMYHOTO HHIOMETpU-
03a. ATUNMYHBIA SHAOMETPHO3 XapaKTepu3yeTcs Tu-
neprutasueil  SHJOMETPHANBHBIX JKelle3, BBIPaKEHHOM
KJIETOYHOM aTUIIMEHN U, B HEKOTOPBIX Cy4asiX, HAJINYU-
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€M KIJIETOK THIa «00OHHOT0 TBO3S», XapaKTEPHBIX JUIS
CBETJIOKJICTOYHOTO paka sSu4HuKoB [5]. To, yTo arunuuy-
HBII1 SHJIOMETPHO3 MOXKET OBITH MTPEAPAKOBBIM COCTOSIHU-
€M, MTOATBEP)KIACTCS MPEABITYIIUMH UCCIICA0BAaHUAMU, B
KOTOPBIX MPU TUCTOJIOTHYECKOM OOCIIEJOBAaHUH TAIMEH-
TOK C 3HJIOMETPHO3aCCOLUUPOBAHHBIM PAKOM SIMUHHKOB
(DAPS) on obHapysxusaincs B 80% ciygaes [20].

B aTOoM ciydae BaKHbIM (DaKTOPOM pasBHTHS 3JI0Ka-
YECTBEHHOTO HOBOOOPA30BaHMs SIBJSICTCS HAKOIUICHUE
MyTaIiil B OHKOT€HaX ¥ aHTHOHKOTEHAaX, IPUYEM MHOTHE
U3 3THX MYTallUil BCTPEUarOTCs KakK MpPH 3JI0Ka4eCTBEH-
HBIX MaTOJOTHUX, TaK U Mpu dHAOMeTpro3e [13]. B omHoM
U3 UCCIEAO0BaHUN OB MPOBE/ICH MOJICKYISPHBIH aHAIU3
TeHETHUECKUX HapyIIECHUH y MalMeHTOK ¢ HAINYUEM Kak
9HJIOMETPHO3a, TaK M paka SUYHUKOB. [Ipu 3TOM OBLIO
00OHapy>KeHO OOJIbIIOE KOJIMYECTBO MEPEKPECTHBIX MYy-
TaIUi, TaKuX Kak MOTEps TeTEepO3UTOTHOCTH, MyTalluu
reHoB PTEN, p53 u ARIDIA, B cBsS3u ¢ 4eM MOXKHO
c/ienarh BBIBOJI, YTO YHJIOMETPHO3 MOKET OBITh Tpeiiie-
CTBEHHHKOM NoATHNA paka sn4HUKOB [15]. 'en ARID1A
NPEJCTaBIsIeT COOOM aHTHMOHKOTEH, KOTOPBIH KOIAMPY-
et BAF250a - Geok, CBS3aHHBIN C PEMOCIUPOBAHUEM
xkomruiekca SWI/SNF. JlaHHBIN KOMILICKC OTBEYACT 3a
peryaupoBaHHEe MHOTHX IPOIECCOB, TAKUX KakK MPOJIH-
¢depauns, auddepennuposka, penapauus JHK u cy-
mpeccust omyxojeBoro pocra. IlomydeHHbIe pe3yabTaThl
NoATBEPKAAIOT, yTo MHakTHBanus ARID1A yacto npen-
HIECTBYET PAa3BUTHIO CBETJIOKJICTOUHOTO U YHIOMETPHO3-
aCCOIIMMPOBAHHOTO paka SUYHUKOB [12]. B pamkax npy-
TOr0 HCCIIEOBaHMUSA MPOBOAMIIOCH CPAaBHEHHE YpPOBHEH
METHIIMPOBAHUS JUTMHHBIX TUCTIEPTUPOBAHHBIX TOBTOPOB
(LINE-1) B HOpManbHOM 3HIOMETPHH, YHIOMETPHUOU/I-
HBIX KHUCTax sSUYHUKA, DAPS U CBETIIOKIETOYHOM pake
SAWYHUKOB. Pe3ynbTarel Mokas3aid, YTO THUIOMETHUIMPO-
Banne LINE-1 sBisiercs MoJNEKyISIpHBIM COOBITHEM,
MHUIUHUPYIOIMM 3JI0Ka4€CTBEHHYIO TpaHC(HOpPMAIHIO H
MOXXET OBITh MOKa3aTesieM MaJHIHHU3AIMK SHIOMETPHO-
UIHBIX TeTeporonuii [17].

CoriacHO BTOpOH TEOPHUH, DHIOMETPUO3 caM 10 cede
HE SIBIISICTCS NMPEIPAKOBBIM COCTOSHUEM, OJJHAKO aCCOLU-
UPOBAHHBIE C HUM HapylICHHs CIIOCOOCTBYIOT pPa3BUTHIO
OHKOJIOTMYECKUX 3aboneBaHui. VccrenoBaHus mnokasa-
JIM, 9T0 MUKpookpyxeHue npu AP u snpomerpuose
MMEET CXOMIHBII COCTaB MEANATOPOB M IUTOKUHOB [11].

BaxHbIM MEXaHM3MOM, CIIOCOOHBIM MOTEHIIMPOBATH
MaJIMTHU3AIUIO, SIBJIETCSl OKCHAATHBHBIN cTpecc. [le-
pUOAMYECKHE KPOBOM3JIMSHUS U HAKOIJIGHHE >Kene3a
B TETEPOTONHUAX, a TaKXkKe HEIOCTaTOYHas aKTHUBHOCTH
AQHTUOKCHJIAHTHOM CHCTEMBI MPUBOAUT K 0Opa30BaHHIO
peakTUBHBIX (OPM KHCIIOPO/IA, KOTOPbIE MOBPEKAAIOT
9HJIOTENMAJIbHBIC KIIETKH U HApyLIaloT NX (pyHKIHOHUPO-
BaHMe. Pob OKCHIATUBHOTO cTpecca B MaTOreHe3e dHI0-
MeTpHo3a Obla JI0Ka3aHa M3MEPEeHHEM YPOBHEH THOJIa,
KaTaja3bl U Lepyaoua3MuHa B ceiBopoTke [19]. Takke
OBLIO TOKAa3aHO, YTO KOHIICHTPAIMsl CBOOOJHOTO KeJe3a
B DHJIOMETPUOTUYECKUX KUCTaxX BhIe B 100 pas mo cpas-
HEHHUIO ¢ HOPMAJIBHBIM 3HAOMETpUeM [22]. DT0 NpUBOAUT
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K KCIIPECCHU MOJICKYJT aJIre3UH ¥ TeHETUYECKUM M3MeHe-
HUAM, a TAKXKe UHAYLUPYET BOCHAIMTEIbHBIIN nporiecc [1].

[TosBOS UTOT MOJKHO CKa3aTh, YTO B3IVIS] Ha DHIOME-
TPUO3 MIPOAOIKAET MEHAThCA. [[1s1 CBOeBpeMEHHON Jua-
THOCTUKH, 3()(eKTUBHON MPOPHUIAKTUKY W Ha3HAYCHUS
MaTOreHETUYECKH 000CHOBAHHOTO JICUSHUSI HEOOXOJHMO
YUUTHIBATh AKTyallbHbIC Ha CETOAHSINHHMNA JeHb MOJe-
JIM TIATOreHe3a. 3HAHWE CICIU(UKH 3TOrO 3a00JCBaHUS
BOXHO W B OTHOUIICHHH BO3MOXXHOCTH MPUCOEIUHEHUS
3JI0Ka4eCTBEHHOT0 Mporiecca. Bpaun gomkHBI OBITH OC-
BEJIOMJICHBI O TIOBBIIIICHHOM PUCKE PA3BUTHS ONPEEIICH-
HBIX MTOJTUIIOB PaKa SUYHUKOB U MPEIYIPEKAATH 00 3TOM
nanueHToB. Kpome TOro Ba)kKHO MpPOJOIKATH W3YYCHUE
BOIIPOCOB DHJIOMETPHO3a, TaK Kak Oosee MIyOOKHe 3Ha-
HUSL B 9TOM 00JIACTH HEOOXOIMMBI [T pa3pabOTKU HOBBIX
CTAaHAAPTOB BEJIEHUS IMALUEHTOK C ATOM IATOJIOTHEH U
CBOEBPEMEHHOM IMOCTaHOBKHU JTUAarHo3a.
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SUMMARY

ENDOMETRIOSIS: A NEW APPROACH TO ETI-
OLOGY AND PATHOGENESIS (REVIEW)

Solopova A., Makacarya A., Chukanova E.

Federal State Autonomous Educational Institution of
Higher Education I.M. Sechenov First Moscow State
Medical University of the Ministry of Health of the Rus-
sian Federation

Endometriosis is a dyshormonal immune-dependent
genetically determined disease, which appears as an en-
dometrioid tissue that grows outside the uterine. Endo-
metriosis is one of the most urgent problems of medicine.

To date, new concepts of the endometriosis etiol-
ogy and pathogenesis have been developed, but, despite
their abundance, there is no unified theory. Genetic and
epigenetic factors result in changes in an expression of
aromatase, steroidogenic factor 1, and estrogen recep-
tors are suggested to be the main cause of endometriosis.
These changes lead to an active synthesis of various pro-
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inflammatory agents and a nerve growth factor, that are
important in the development of pain syndrome. Also,
changes in the progesterone receptor functioning and
the local progesterone resistance development decrease
the antiproliferative activity, apoptosis, and the anti-
inflammatory substances level, as well as increase the
prostaglandin, metalloproteinase activity, and level of
hypoxia factors.

In addition, there are shreds of evidence that endo-
metriosis is associated with the risk of malignant tumors
development, so new concepts for understanding these
mechanisms are actively developing. Some of these
mechanisms are discussed in this review.

Keywords: endometriosis, ectiology, pathogenesis,
malignancy, endometriosis-associated ovarian cancer.

PE3IOME

OHJOMETPHO3: HOBBII MOAXO0A K DTHOMA-
TOTEHE3Y (OB30P)

CosonoBa A.I'., Makanapus A./l., Yyxkanosa E.M.

Dedepanvroe 2ocyoapcmeentoe agmMoHoOMHOe 00pa3o-
samenvbHoe yupexcoenue svicuiezo obpasosanus Ilep-
6viti  Mockosckull  20cy0apCmeeHublil.  MeOUYUHCKULL
yuugepcumem um. .M. Ceuenosa Munucmepcmea 30pa-
sooxpanenuss Poccutickoti @edepayuu  (Ceuenosckuii
Yuusepcumem), ragedpa axywepcmea u eunexonozuu
Meoduko-npoghunrakmuueckoeo gaxyrvmema, Poccus

B nacrosiiee Bpemsi pa3padaTbiBalOTCs HOBBIE KOH-
LEMIUU ATHOJIOTHH U MaTOreHe3a YHI0MEeTpro3a, HO, He-
CMOTpSl HA UX MHOTOUMCIIEHHOCTh, HU OJHA U3 HUX HE
IpU3HaHa yHUBepcanbHOW. OCHOBHAsI POJb B TaTOTeHE3e
9HJIOMETPHO3a OTBOIUTCS TEHETHUECKUM U dTUTeHEeTHYe-
ckuM (hakTopam, MPUBOISAIINM K H3MECHCHHUIO 3KCIIPECCUU
apomarasbl, CTEPOUI0TCHHOT0 (pakTopa 1 ¥ 3CTPOTreHOBBIX
pelenTopoB, MPUBOAAIIUX K AKTUBHOMY CUHTE3Y Pa3iny-
HBIX TIPOBOCIAIUTEIILHBIX areHTOB U (pakTopy pocra He-
PBOB, UMCIOIINX BKHOC 3HAYCHHE B Pa3BUTUU OOJICBOTO
cuHapoma. HemaaoBakHO TakkKe M3MCHEHUC (PYHKIHO-
HUPOBAHUS PEIENTOPOB K MPOTeCTEPOHY U Pa3BUTHE JIO-
KallbHOM PE3UCTEeHTHOCTH K JAHHOMY TOPMOHY, YTO MPH-
BOJUT K CHIDKCHHIO aHTHITPONIU(EPATUBHON aKTHBHOCTH,
aronTo3a U aKTUBHOCTH MPOTHBOBOCIHATUTENbHBIX areH-
TOB, @ TAK)KE K MOBBIIIEHUIO CEKPEITUH MPOCTATNIAHIMHOB
U YCUJICHUIO aKTUBHOCTH METAJUIONPOTEHHA3 U (PAKTOPOB
TUTIOKCHH.

Kpome Toro, cymiecTByroT JoKa3aTeabCTBA PUCKa pa3-
BUTHS 3JI0KaYECTBEHHBIX HOBOOOpA30BaHM, CBS3aHHBIX
C DHJIOMETPHO30M, Onarosaps yemy akTHBHO pa3padaTsl-
BalOTCS HOBBIE KOHIICTIIIUY TIOHUMAHUS TAHHBIX MEXaHU3-
MOB, HEKOTOPBIE U3 KOTOPBIX PACCMATPUBAIOTCS B TAHHOM
o03ope.
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FEATURES OF FORMATION OF COLLATERAL CIRCULATION
IN PATIENTS WITH SUBCLAVIAN STEAL SYNDROME

12Kopolovets I.,Stefani¢ P., '"Rusyn V., *Téth S., 'Mashura V., 'Berek P.

!Uzhhorod National University, Medical Faculty, Department of Surgical Diseases, Ukraine;
Clinic of Vascular Surgery, Eastern Slovak Institute of Cardiovascular Diseases, Faculty of Medicine,
Pavol Jozef Safirik University, Kosice; *Clinic of Internal Medicine, Louis Pasteur University Hospital in Kosice,
Faculty of Medicine, Pavol Jozef Safirik University, Slovak Republic

Patients with combined carotid, subclavian and ver-
tebral artery lesions constitute the most difficult group
among extracranial artery pathology. The difficulty is due
to the fact that the compensation of cerebrovascular dis-
turbances in occlusive lesions of the major arteries of the
head and neck is complex and diverse and depends on
various factors [5,6].

Subclavianstealsyndromeis a complex of morphologi-
cal and hemodynamic changes which develops due to an
occlusion or stenosis reducing more than 50% diameter of
brachiocephalic trunkor proximal portion of the first seg-
ment of the subclavian artery to the level of entry of the
ipsilateral vertebral artery [7,8].

Subclavianstealsyndrome affects the left side more
frequently; however it may be bilateral [12]. Hypoper-
© GMN

fusion abnormalities in blood flow of the ipsilateral ver-
tebral artery and compensatory steal of blood from the
contralateral vertebral artery and vertebrobasilar arteries
form a characteristic symptom complex (dizziness, ver-
tigo, visual deterioration, hemianopia, ataxia) [6,12]. Re-
duced vertebral arterial perfusion pressure on the affected
side is the main mechanism of hemodynamic changes and
compensatory reallocations [3]. It leads to the occurrence
of pressure gradient for the contralateral vertebral artery
resulting in blood flow reallocations within its basin [1].
In occlusive lesions of the subclavian arteries the com-
pensation of blood flow in the ipsilateral vertebral artery
is often formed due to changes in the blood flow direction
in the major and posterior cerebral arteries creating verte-
brobasilar steal [4,6].
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Diagnostic ultrasound and radiological methods play
a leading role in determination of indications for surgical
treatment of atherosclerotic lesions of the major arteries
of the head and neck [3]. They determine the nature and
degree of occlusive lesions, state of compensatory mecha-
nisms, and functional state of cerebral hemodynamics.

Nowadays three stages of subclavian-vertebral steal
syndrome and four stages of chronic upper extremity
ischemia are known [11]. However, both classifications
do not consider hemodynamic course of subclavian steal
syndrome and the degree of collateral compensation. Con-
sidering the importance of compensatory mechanisms of
cerebral blood supply in atherosclerotic lesions of the ex-
tracranial arteries the study of the features of formation of
collateral circulation is relevant.

The objective of the research was to study the features
of formation of collateral circulation in patients with sub-
clavian steal syndrome.

Material and methods. The paper presents the re-
sults of examination of 42 patients with subclavian steal
syndrome. The average age of patients was 63.5 (£2.5)
years. Diagnostic algorithm included bilateral duplex ul-
trasonography (DUS) of the extracranial and intracranial
arteries andneurological examination.

The results of neurologic manifestations are presented
in Table 1.

To assess the results of the examination all patients
were divided into 3 groups depending on the clinical
course of subclavian steal syndrome (Table 2).

Group I included 11 (26.2%) patients with latent sub-
clavian steal syndrome, Group II consisted of 23 (54.8%)
patients with transient subclavian steal syndrome, and

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

Group III comprised 8 (19.0%) patients with a persistent
course of the disease.

The 3 groups did not differ significantly in age and
gender.

In addition, the stage of chronic upper extremity isch-
emia (CUEI) was determined using the standard classifi-
cation:

Stage I — stable compensation of blood flow;

Stage II - relative compensation of blood flow (signs
of extremity ischemia manifest themselves during physi-
cal activity);

Stage III - exhaustion of compensation (signs of ex-
tremity ischemia are present at rest);

Stage IV — decompensation or stage of necrotic ulcer-
ative changes.

Compensatory hemodynamic mechanisms which pro-
vided collateral circulation in subclavian steal syndrome
were studied using DUS of the extracranial and intracra-
nial arteries. There were considered the peak systolic ve-
locity (PSV), functional parameters of blood flow — resis-
tance index (RI) and pulsatility index (PI), and integrated
hemodynamic parameter —volumetric blood flow (VBF).

Using DUS there were determined two intracranial
and three extracranial routes of collateral circulation (Ta-
bles 3, 4).

Results and their discussion. Latent subclavian steal
syndrome was detected in 11 (26.2%) patients, transient
subclavian steal syndrome was found in 23 (54.8%) pa-
tients, and a persistent course of the disease was observed
in 8 (19.9%) patients. Stage I CUEI was detected in 20
(47.6%) patients; stage IICUEI was found in 8 (19.0%)
patients; stage III CUEI was observed in 9 (21.4%) pa-

Table 1. Clinical symptoms of vertebrobasilar insufficiency in patients

Symptoms Incidence, %
Headache 71.4%
Amnesia 45.2%
Rotatory vertigo 54.8%
Tinnitus 52.4%
Loss of consciousness 42.9%
Bulbar symptoms (dysarthria, dysphagia) 9.5%
Coordination disorders 21.4%
Signs of visual impairment (temporary blindness, greyout) 26.2%

Table 2. Distribution of patients according to the course of subclavian steal syndrome and stages of CUEI

Course of SSS
Stages of CUEI : : Total
Latent Transient Persistent
I 9 (21.4%) 11 (26.2%) - 20 (47.6%)
11 2 (4.8%) 5(11.9%) 1 (2.4%) 8 (19.0%)
11T - 7 (16.7%) 2 (4.8%) 9 (21,4%)
v - - 5(11.9%) 5 (11.9%)
Total 11 (26.2%) 23 (54.8%) 8(19.0%) 42

12

CUEI - chronic upper extremity ischemia




GEORGIAN MEDICAL NEWS

No 12 (273) 2017

Table 3. Hemodynamic mechanisms of collateral compensation

Extracranial compensation, n= 27 (64.3%)

Intracranial compensation, n=15 (35.7%)

Occipito-vertebral . . Brain stem-occipital Vertebro-vertebral Cerebrobasilar
. Thyroid mechanism . . .
mechanism mechanism mechanism mechanism
n=16 (38.1%) n=7 (16.7%) n=4 (9.5%) n=9 (21.4%) n=6 (14.3%)

Table 4. Distribution of patients according to compensatory mechanisms and the course of subclavian steal syndrome

. Course of subclavian steal syndrome
Compensatory mechanisms - : Total
Latent Transient Persistent
Extracranial 8 (19.0%) 14 (33.3%) 5 (11.9%) 27 (64.7%)
Occipito-vertebral 5 (11.9%) 8 (19.0%) 3(7.1%) 16 (38.1%)
Thyroid 2 (4.8%) 4 (9.5%) 1 (2.4%) 7 (16.7%)
Brain stem-occipital 1 (2.4%) 2 (4.8%) 1 (2.4%) 4 (9.5%)
Intracranial 3(7.1%) 9 (21.4%) 3(7.1%) 15 (35.7%)
Vertebro-vetebral 2 (4.8%) 5 (11.9%) 2 (4.8%) 9 (21.4%)
Cerebrobasilar 1 (2.4%) 4 (9.5%) 1 (2.4%) 6 (14.3%)
Total 11 (26.2%) 23 (54.8%) 8 (19.0%) 42 (100%)

tients; stage IV CUEI was diagnosed in 5 (11.9%) pa-
tients.

Symptoms of vertebrobasilar insufficiency were de-
tected in 26.6% of patients, and combination of CUEI of
different stage and vertebrobasilar insufficiency was diag-
nosed in 73.8% of patients.

When analyzing the mechanisms of collateral com-
pensation of inadequate blood flow the extracranial mech-
anism was observed in 27 (64.3%) patients, and it was
provided by three main groups of collateral hemodynamic
reallocation:

sthe occipito-vertebral hemodynamic mechanism of
compensation was detected in 16 (38.1%) patients;

sthe thyroid compensatory mechanism was found in 7
(16.7%) patients;

sthe brain stem-occipital compensatory mechanism
was observed in 4 (9.5%) patients.

The intracranial compensatory mechanism was ob-
served in 15 (35.7%) patients, and it was provided by two
main groups of collateral hemodynamic reallocation:

sthe vertebro-vertebral compensatory mechanism was
found in 9 (21.4%) patients;

sthe cerebrobasilar compensatory mechanism was de-
tected in 6 (14.3%) patients.

When evaluating the extracranial compensatory
mechanisms, the occipito-vertebral hemodynamic mecha-
nism was the most common (38.1%). It was formed due
to increased blood flow in the carotid artery with hemo-
dynamic reallocationto the occipital artery. The occipital
artery anastomoses with muscular branches of the verte-
bral artery via its own branches. It is the main anatomical
basis of collateral circulation [9,11].

Next important route of collateral circulation was the
thyroid mechanism (16.7%) which was formed due to
significantly increased blood flow in the common and ex-
ternal carotid arteries with hemodynamic reallocation to
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the superior thyroid artery. This mechanism of collateral
circulation is mainly responsible for hemodynamics of the
ipsilateral upper extremity; vertebral artery blood flow is
supported by the amount of blood passing through the ste-
notic segment of the subclavian artery [1].

The brain stem-occipital mechanism was formed
due to increased blood flow in the external carotid artery
(ECA) with hemodynamic reallocation to the occipital
artery. This mechanism of collateral circulation is also
responsible for hemodynamics of the ipsilateral upper
extremity; vertebral artery blood flow is supported by he-
modynamic function of the stenotic segment of the sub-
clavian artery.

The intracranial compensatory mechanism was ob-
served in 12 (35.7%) patients, and it was provided by two
main groups of collateral hemodynamic reallocation:

-the vertebro-vertebral compensatory mechanism
(21.4%) was formed due to increased blood flow in the
contralateral vertebral artery with hemodynamic realloca-
tion to the ipsilateral vertebral artery and partial steal of
blood from the main carotid artery and the ipsilateral pos-
terior cerebral artery;

-the cerebrobasilar compensatory mechanism (14.3%)
was formed due to hemodynamic reallocation to the ipsi-
lateral vertebral artery by blood flowing from the ipsilat-
eral middle cerebral artery (with its distal steal) through
the ipsilateral posterior communicating artery to the ver-
tebrobasilar basin with steal of blood from it and further
reallocationof blood supply to the vertebral artery on the
affected side.

The above-mentioned data indicate a significant role
of the ECA basin in the formation of hemodynamic com-
pensatory mechanisms due to collateralization and hemo-
dynamic reallocation of blood flow to the large collateral
arteries (occipital and superior thyroid arteries).

Each of compensatory mechanisms has its own hemo-
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dynamic peculiarities. There is usually no direct correla-
tion between changes in the parameters of blood blow in
the carotid and vertebral arteries [4,9,10].The occipito-
vertebral compensatory mechanism has the most positive
influence on the compensation of hemodynamic failure of
the vertebrobasilar basin. Ambiguously expressed hemo-
dynamic parameters are registered in the brain stem-oc-
cipital compensatory mechanism that is caused by many
variants of collateral reallocation.

The stage of subclavian steal syndrome is gener-
ally not decisive for hemodynamic changes dynamics of
which is not always proportional depending on the course
of the disease [2,6,8]. To determine the hemodynamic
characteristics of collateral compensationmore accurately
hemodynamic changes in distal segment of the subclavian
artery should be considered. In addition, cerebral hemo-
dynamics should be studied in detail and the intracranial
compensatory mechanisms should be taken into account.
Blood flow parameters in the contralateral vertebral artery
should also be considered [3,4].

Therefore, treatment tactics for patients with subclavi-
an steal syndrome should depend not only on the patency
of homo- and contralateral vessels supplying the brain
with blood, concomitant atherosclerotic lesions but on the
level of development of compensatory mechanisms.

Consideration of the features of collateral circulation
in patients with subclavian steal syndrome may serve as a
prognostic criterion for selecting an optimal treatment tac-
tics. Each of compensatory mechanisms has its own hemo-
dynamic peculiarities. The occipito-vertebral compensatory
mechanism has the most positive influence on the compen-
sationof hemodynamic failure of the vertebrobasilar basin.
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SUMMARY

FEATURES OF FORMATION OF COLLATERAL
CIRCULATION IN PATIENTS WITH SUBCLAVI-
AN STEAL SYNDROME

12Kopolovets 1., *Stefani¢ P., 'Rusyn V., 3Téth S.,
Mashura V., 'Berek P.

'Uzhhorod National University, Medical Faculty, Depart-
ment of Surgical Diseases, Ukraine; *Clinic of Vascular
Surgery, Eastern Slovak Institute of Cardiovascular Dis-
eases, Faculty of Medicine, Pavol Jozef Safarik Univer-
sity, Kosice, 3Clinic of Internal Medicine, Louis Pasteur
University Hospital in Kosice, Faculty of Medicine, Pavol
Jozef Safarik University, Slovak Republic

To date in patients with subclavian steal syndrome di-
agnosis is only grade of stenosis or localization of occlu-
sion described. Authors recommend to take into account
also type of a collateral compensation of cerebral circula-
tion for selection of an optimal treatment

The objective of the research was to study the features
of formation of collateral circulation in patients with sub-
clavian steal syndrome.

The authors described changes in the direction of
blood flow in the extracranial vessels of 42 patients with
subclavian steal syndrome. Latent subclavian steal syn-
drome was detected in 26.2% of patients, transient subcla-
vian steal syndrome was found in 54.8% of patients, and a
persistent course of the disease was observed in 19.9% of
patients. Symptoms of vertebrobasilar insufficiency were
detected in 26.6% of patients, and combination of chronic
upper extremity ischemia and vertebrobasilar insufficien-
cy was diagnosed in 73.8% of patients.
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When analyzing the features of collateral circulation
in 64.3% of patients the extracranial compensatory mech-
anism was observed being provided by three main groups
of collateral hemodynamic reallocation: the occipito-
vertebral hemodynamic mechanism of compensation was
detected in 38.1% of cases, the thyroid compensatory
mechanism was found in 16.7% of cases, and the brain
stem-occipital compensatory mechanism was observed in
9.5% of cases. In 35.7% of patients the intracranial com-
pensatory mechanism was observed being provided by
two main groups of collateral hemodynamic reallocation:
the vertebro-vertebral compensatory mechanism was
found in 21.4% of cases and cerebrobasilar compensatory
mechanism was detected in 14.3% of cases.

Consideration of the features of collateral circulation
in patients with subclavian steal syndrome may serve as
a prognostic criterion for selecting an optimal treatment
tactics.Each of compensatory mechanisms has its own
hemodynamic peculiarities. The occipito- vertebral com-
pensatory mechanism has the most positive influence on
the compensationof hemodynamic failure of the vertebro-
basilar basin.

Keywords: subclavian artery stenosis, subclavian
steal syndrome, vertebrobasilar insufficiency, atheroscle-
rosis.

PE3IOME

OCOBEHHOCTHU ®OPMHUPOBAHUA KOJIJIA-
TEPAJIBHOI'O KPOBOOBPAIIIEHHUSA Y BOJIb-
HBIX C SUBCLAVIAN STEAL-CUHAPOMOM

12Komososen U., Il redpanny II., '"Pycun B., 3Tor III.,
'Mamypa B., 'Bepek II.

IBI'Y3 «Yarceopoockuil nayuonanbulil yHueepcumemy,
meduyunckuil paxymemem, Yipauna; *Knunuka cocy-
oucmotl xupypeuu, Bocmounwiti Cnosayxuii uncmumym
cepoeuno-cocyoucmoix 3abonesanutl, ynueepcumem I1.H.
Hlapapuxra, meduyunckuii gaxyromem, Kowuye, *Kiu-
HUKA 6HYMpeHHeu MeOUYUHbl, YHUBEPCUMeEmcKas O0nbHU-
ya um. JI. Illacmepa, meouyunckuii haxynomem, Kowuye,
Crosayxas Pecnyonuxa

Lenp nccnenoBanus - U3y4UTh 0COOCHHOCTH (hOpMH-
POBaHMs KOJJIaTePaIbHOTO KPOBOOOpaIieHHs y OOIbHBIX
¢ subclavian steal-cuuapomom.

OmnuncaHsl U3MEHEHUS HaIpaBJICHUSA KPOBOTOKA B 3KC-
TpakpaHUAIBHBIX apTepusix 42 OoibHBIX NpH subclavian
steal-cunapome. JlareHTHOoe TeueHue steal-cuHIpOMa
o0OHapyx)eHO y 26,2% OO0JIbHBIX, TIEPEXOIHOC TCUCHHUC -
54,8% u nocrosinaoe - y 19,0%. IIposiBnenus Bepredpo-
0a3WIApHOM HEJOCTaTOYHOCTH OOHapykeHbl B 26,2%
Clly4yacB, a COYECTAHUE SIBIICHUN XPOHUYECKOH HUIIEMUHU
BEpXHEH KOHEUYHOCTH U BepTeOpo-0a3miIsapHOi HegocTa-
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TOYHOCTH JUATHOCTHPOBaHbI Y 73,8% maireHToB, mo3Bo-
HOYHO-TIO3BOHOYHBIN Mexanu3M — y 21,4%; uepedpo-0a-
SHIAPHBIA MexaHu3M —y 14,3%.

Yuer 0coOeHHOCTEH KOJUIaTepabHOrO KpOBOOOpa-
eHus y 0oibHBIX ¢ subclavian steal-cHHIPOMOM MOXET
OBITH NMPOTHOCTHYECKMM KPUTEPUEM B BBHIOOpPE TAKTHKH
JIeYeHHUs STOM Tpynnbl manueHToB. Kakaslii MexaHu3M
KOMIICHCAIUM MMEET CBOM T€MOJIUHAMHUYECKHE OCOOCH-
HocTH. Hanbosnee nonoxxuresibHOE BIMSHUE HA KOMIICH-
CallMI0 TeMOJAMHAMUYECKON HEJ0CTaTOYHOCTH BepTeOpo-
GasuisipHOTO OacceifHa UMeeT 3aThlIIOYHO-TIO3BOHOUHBIH
MEXAaHU3M KOMIICHCAIIUH.
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ENDOMETRIAL POLYPS IN WOMEN OF REPRODUCTIVE AGE:
CLINICAL AND PATHOGENETIC VARIATIONS

Kosei N., Zakharenko N., Herman D.

SI “Institute of Pediatrics, Obstetrics and Gynecology NAMS of Ukraine”,
Endocrine Gynecology Department, Kyiv, Ukraine

Endometrial polyps (EP) are the most common
structural abnormalities of endometrium with the prev-
alence ranging from 10% in asymptomatic women to
26% in women with unexplained subfertility [13] and
up to 47% in women with endometriosis-associated
subfertility [7]. In a large prospective trial including
1000 infertile women scheduled for in vitro fertiliza-
tion, the prevalence of endometrial polyps was found
to be 32% [5].

Despite the development of new diagnostic tech-
niques, general agreement on the causes of EP does not
exist. Today one thing is clear, it is a multifactorial dis-
ease, which involves a variety of complex mechanisms
in order to occur [6]. Three central causes of endometrial
polyps have been suggested:

- polyps are local outgrowths of the basalis endome-
trium,;

- polyps form in response to an imbalance of estrogen
and progesterone receptors;

- polyps are a product of genetic mutations that in-
crease mitosis and decrease apoptosis [2].

However, the steadily growing number of publications
on the inflammatory genesis of endometrial hyperplasia,
as well as the accumulation of a large amount of experi-
mental data on the activation of stem cells overgrowth by
local inflammatory microenvironment, proves undisput-
edly the alternative inflammatory mechanism for polyps
occurance [3, 10, 12].

EP are benign protrusions occasionally found on
transvaginal ultrasound tomography, hysterosalpingogra-
phy and sonohysterogram [1].

The concept of endometrial micropolyp (MP) was
introduced as a small lesion typically 1-2 mm in length
[4]. In contrast to classical EP being often predictable
with ultrasound screening, endometrial MP are gener-
ally undetectable with diagnostic imaging techniques
other than hysteroscopy. Endometrial MP co-exist at a
high rate with chronic endometritis (CE), which is an
unusual plasmacytes infiltration within the endometrial
stromal compartment [11]. CE, which is fraught with
the potential of hyperplastic and neoplastic growth,
contributes not only to the pathogenesis of benign en-
dometrial changes, but also to the formation of infertil-
ity. According to different authors, CE rate in infertile
women ranges from 12 to 60%, and in patients with
multiple failed IVF attempts exceeds 60% [8, 9]. High-
est frequency indices of CE were observed in patients
with recurrent miscarriage, where the disease rate was
from 33% to 70% or more [8§,10].
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EP and CE are two most common causes of unex-
plained infertility in women of reproductive age. Given
that CE is always identified with the existence of MP, the
idea that EP and MP are phases of the same disease is the
subject of the most heated scientific debates to date.

The aim of our study was to study the relationship be-
tween the morphofunctional characteristics of the endo-
metrium, hormonal homeostasis and microbiocenosis of
the reproductive system in patients with EP.

Material and methods. The study conducted by the
authors of this article was based on the patients aged 18
to 35 who consulted for pregnancy planning. After study-
ing the anamnesis and the ultrasound results, 30 healthy
women were selected and made up the control group
(group III).

All the patients with abnormalities of the reproductive
function (infertility, miscarriage, EP) based on the echo-
graphic data received hysteroscopy. After the hystero-
scopic characteristics analysis and the study of the patho-
logical study results, the patients were divided into two
groups. Group I consisted of 70 women who had shown
(and confirmed histologically) EP during hysteroscopy.
The second group included 30 women with MP recorded
during hysteroscopy. Given that the specificity of detec-
tion of MP with CE is 99%, group II included women
whose accuracy of morphological verification of CE was
increased due to mandatory detection of plasma cells us-
ing the CD138 marker. Comparative analysis of clinical-
anamnestic, sonographic, hysteroscopic, morphological
data and results of microbiological research constituted
the result of the first stage of the study.

After the morphological and immunohistochemical
confirmation of the CE diagnosis, to further study the
pathogenic processes of the patients in detail, the patients
from group I were divided into two subgroups. The sub-
group la included women with isolated EP, the subgroup
Ib included patients with EP and MP all together. The
second stage studies were carried out in groups Ia, Ib, II,
IIT and included: immunohistochemical study of immu-
noreactive cells (CD138, CD56, CD16, CD45, CD68),
proliferation marker (Ki-67), estrogen (ER) and proges-
terone receptors (PR) in the glands and stroma of the
endometrium, as well as the evaluation of the hormonal
status (determination of the level of FSH, LH, prolactin,
estradiol and progesterone).

Clinical evaluation of the health status of the women
studied was carried out according to anamnestic data on
the menstrual cycle violations, the age of menarche, peri-
odicity, duration, pain, intensity of menstruation. Features
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of sexual life, genital function, gynecological diseases and
surgical interventions in the past were assessed in detail.
A sonographic study in conjunction with Doppler map-
ping was carried out on Nemio XG (“Toshiba”, Japan),
Voluson E8 (“General Electric”, Austria) using abdominal
and vaginal transducers on the 5th-9th day of the MC.

Assessment of the state of vaginal microbiocenosis:
pH test, study of normobiota (Lactobacillus spp.), aero-
bic, anaerobic flora, yeast-like fungi used the “Femoflor”
test system. For microflora of the cervical canal and the
endometrium study PCR was used to detect specific DNA
fragments of Chlamydia trachomatis, Mycoplasma homi-
nis, genitalium, Ureaplasma urealiticum, parvum, Neisse-
ria gonorrhoeae, Trichomonas vaginalis, Herpes simplex
virus (HSV) 1, 2 and 6 type, Cytomegalovirus, Enterovi-
rus, Human papilloma virus (HPV) with genotyping and
culture methods for the detection of facultative anaero-
bic bacteria and fungi. Microbiological examination and
PCR-diagnostics were performed before the operative
intervention.

Immunochemical method with electro chemilumines-
cent detection (ECL) was used to study the level of hor-
mones. Basal levels of FSH, LH, estradiol and prolactin
were determined on the 3-5th day of the MC. The proges-
terone content was determined in the second phase of the
menstrual cycle, on the 21st day.

Hysteroscopic examination was performed on the 7th-
10th day of the menstrual cycle with the help of equip-
ment from Karl Storz (Germany) and Stryker (USA) with
7.5 mm optics and viewing angle of 30 © according to the
generally accepted procedure.

The control group patients received the endometrial
biopsy using the aspiration curette Pipelle de Cornie on
the 7-10th day of the MC.

For the histological study, serial paraffin sections
stained with hematoxylin-eosin and picrofuxin were used
according to the Van Gieson method. For the endometrial
immunohistochemical study the indirect streptavidin-per-
oxidase method was used based on the detection of the
expression of the relevant factor with the help of primary
and secondary Kit-monoclonal antibodies to ER and PR
antigens, Ki67, CD138, CD16, CD56, CD45, CD68S.

Statistical data processing was carried out by the stan-
dard software package “Statistica for Windows” (V. 13.0,
StatSoft Inc., USA).

Results and their discussion, The groups were rep-
resented by age (the mean age of patients of group I was
30,2+4,11 years, group II — 32,4+2,57 years, control
group — 31,042,77 years) and body mass index: its mean
value in the first group was 23,0+4,1 kg/m?, in group II —
20,9+2,26 kg/m?, in group IIT — 21,0+1,52 kg/m?.

The mean age of menarche, the average duration of the
menstrual cycle and the duration of menstruation also did not
have statistically significant differences in all three groups.

The clinical picture of the presence of EP was char-
acterized primarily by the presence of pain syndrome
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(39%), abnormal uterine bleeding (64%) and dysmenor-
rhea (49%). Proportion of the patients with infertility was
67% in this cohort.

There were no statistically significant differences in
the quantitative composition of the vaginal microflora
in women of all study groups. The representatives of
the conditionally pathogenic flora (CPF) most often
showed Gardnerella vaginalis, Eubacterium spp. and
Ureaplasma spp. As a percentage, the distribution of
these microorganisms in patients with EP looked as fol-
lows: 34, 36 and 36, respectively, in women with MP
—30, 17 and 17, respectively, in healthy participants —
53, 30 and 30, respectively. It must be noted that only
healthy women demonstrated high titers of CPF (>10*
CFU/ml) balanced out by the normal content of lacto-
bacilli. Changes in the microbiocenosis of the vagina,
which consisted in decrease in the level of lactobacilli
(<107 CFU/ml), were found in patients of both groups
and were more pronounced in the presence of MP than
in the case of EP.

Analysis of the contamination of the cervical canal
showed a relatively high percentage of its sterility in
all groups (up to 30%). The spectrum of the isolated
pathogenic agents was significantly narrower, com-
pared with that in the vagina and was mainly represent-
ed by ureaplasma and mycoplasma. The frequency of
their detection among the representatives of groups I,
IT and III was 29, 20, 30% and 6, 7, 13%, respectively.
Highly oncogenic HPV strains had the highest preva-
lence among viruses in the cervical canal. And although
the revealed differences in the frequency of occurrence
were not statistically significant, it is necessary to note
a significantly higher infectious load in patients with
EP in comparison with the representatives of the con-
trol group and group II (31% vs. 13 and 20%).

The frequency of detection of the microbial agent in
the endometrium was high enough and was 83% in pa-
tients with EP, 73% with MP and 77% in healthy wom-
en. The endometrial microbiocenosis in patients with
MP did not differ significantly from that in the con-
trol group and was mainly represented by Ureaplasma
spp. (27 and 30%, respectively), Streptococcus spp. (10
and 13%, respectively) and Enterococcus faecalis. The
latter was detected in the endometrium of the control
group patients considerably more often than in patients
from group I and II (43% vs. 11% and 17%, respec-
tively, p, ,=0,001, p . =0,049). It is important to note
that in 17% of women with EP endometrium was colo-
nized with HSV 1, 2, 6th type, in 21% had fungi of the
Candida genus, while healthy participants of the study
demonstrated none of HSV and Candida in neither case
(p;=0,016 and p,_ =0,012, respectively).

According to the immunohistochemical study of
the endometrium it was established that isolated EP
(Ia group) is characterized by a significant decrease
in the number of CD56 and CD16 — 17 (15-20) and
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Table 1. Endometrial mononuclear cell subsets and level of Ki67 in the groups

. Ia group 16 group II group III group
0,
Indicators, % (n=34) (n=36) (n=30) (n=30)
CD138 0c4 14+9,01%° 10,1+£2,41%° 0
CD56 17 (15-20)<4 35 (34-35)° 45 (35-45)-° 24,57+3,6
CD16 19,67+3,43¢ 15 (12-15)¢ 35 (30-35)>¢ 32,57+5,13
CD45 38,89+6,97¢ 54 (50-55) 54,14+3,44>" 30 (30-35)
CD68 11,56+6,37¢ 13,44+4.45 30 (30-32)~¢ 6,71+1,25
Ki 67 glands 28,78+7,73% ¢4 42,89+10,61»° 44,29+8,86%° 5,43+1,13
Ki 67 stroma 6,67+1,0%¢ 18 (15-20)° 14 (12-15)° 12,0£1,53

Depending on the distribution of the indicator, data are presented as:
M £ SD (Shapiro-Wilk test, p>0,05) or Me (IQR) (Shapiro-Wilk test, p<0,05)
a- reliable difference with respect to group III (p<0,05);
b- reliable difference with respect to the group la (p<0,05);
c- reliable difference with respect to the group la (p<0,05);
d- reliable difference with respect to group II (p<0,05)

19,67+3,43%, respectively. EP in combination with
micropolyps (Ib group) were characterized by an im-
balance in the subpopulations of lymphocytes with a
decrease in the number of CD16 (15 (12-15) %), nor-
mal CD56 level (35 (34-35) %), presence of CDI138
(1449,01 %) and high content of CD45 (54 (50-55)
%). MPs were characterized by a high density of CD56
(45(35-45) %), a significant increase in the amount of
CD45 (54,14£3,44 %), an increase of more than 4,5
times in CD68 (30 (30-32) %) and expression of CD138
(10,1+ 2,4 %) (Table 1). A significant correlation be-
tween the percentage content of each subspecies of
mononuclear cells in the endometrium and the amount
of EP and MP is not detected (rs in the range from -0,39
to +0,26 (p=0,582) and -0,19 to 0,26 (p=0,492), respec-
tively).

The level of cell proliferation in the endometrium was
assessed through the immunohistochemical study with
the expression of the Ki67 marker. The highest level of
expression of Ki67 in cells of glandular epithelium was
recorded in that with MP. In groups Ib and II its value
was almost identical and amounted to 42,89+10,61 and
44,29+8,86%, respectively, which was 8 times higher
than in the control group (5,43+1,13%; p,, ,,=0,000, p,
1=0,000) and 1,5 times than in EP group (p, ,=0,000, p
;~0,000). In patients with EP, even in the absence of CE,
there was also an increase in the mitotic activity of glan-
dular epithelial cells, the expression level of Ki67 was
28,78+7,73% and was significantly higher than in healthy
women (p, ,=0,000).

The average basal levels of FSH, LH, estradiol and
prolactin in women of all the examined groups were
within the normal range. All women with EP, irrespec-
tive of the presence or absence of concomitant CE, were
characterized by absolute hypoesthesia in the II phase
of the menstrual cycle. The average content of proges-
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terone in serum of the patients of group I was 5,25+4,43
ng/ml, which is 4 times lower than in the control group
(20,96+1,06 ng/ml, p=0,000), and 3 times lower than
in women from group II (15,6+2,44 ng/ml, p=0,017). A
similar phenomenon was observed in patients from group
Ib — the average progesterone content in their blood was
9,32+5,65 ng/ml (p=0,004).

The endometrium of women with isolated EP was
characterized by the inverse correlation between an in-
creased expression of Ki67 and a reduced amount of
CD16 (r=0,81, p=0,007) and CD56 (rs=0,63; p=0,016)
(Fig. 1). This reduction in NK cells indicated the pres-
ence of immune hyporeactivity and hypofunction and a
possible role of a reduced antiviral and antitumor pro-
tection in polyp formation. In those patients in whom
EP existed against the background of MP, similar
changes were detected for CD16 (rs=0,84, p=0,003 in
the glands and rs=0,76, p=0,017 in the stroma), CD138
(r=0, 66, p=0,046 in the glands and rs=0,75, p=0,019 in
the stroma) and CD68 (rs=0,62, p=0,014 in the glands
and rs=0,82, p=0,006 in the stroma). Proliferative ac-
tivity of the endometrium in these patients proved to be
dependent both on the severity of immunodeficiency
and on the intensity of the inflammatory process. MPs
demonstrated the presence of a direct correlation re-
lationship between the value of Ki67 and the number
of macrophages (CD68) (rs=0,91; p=0,043) and plas-
ma cells (CD138) (r=0,84; p=0,001 in the glands and
rs=0,51; p=0,042 in the stroma).

Thus, on the basis of the studied clinical and anam-
nestic data, the results of sonographic, microbiological,
hormonal research and immunohistochemical character-
istics of the morphofunctional state of the endometrium,
separate clinical and pathogenic variants of EP were high-
lighted: MP; EP in combination with MP; isolated EP
(Table 2).
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Fig. 1. Correlation between Ki67 and CD16, CD56, CD138, CD68 in the endometrium of patients

In the mechanism of a development of an isolated EP,
a large role is played by progesterone deficiency and local
immune imbalance with a pronounced hypofunction of
NK-cell link, which, against the background of viral and
fungal infestation, is proven to lead to an excessive prolif-
eration of endometrial cells. In the case of a combination
of EP with MP, all of the above mechanisms potentiate an

© GMN

active inflammatory process by an additional initiation of
the proliferation. MP, as a macroscopic manifestation of
an active inflammatory process in CE, is characterized by
focal cellular infiltrates, more often represented by plas-
ma cells, macrophages and NK cells, whose activity leads
to an excessive pathological proliferation of the endome-
trium, even in the absence of hormone-receptor disorders.
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Table 2.Clinical and pathogenetic variants of endometrial polyps

Indicators Isolated EP EPin cqmbmatlon with Micropolyps
micropolyps
Infectious
agent:
* Vagina Lactobacillus 10107 CFU/ml Lactobacillus <10° CFU/ml
* Endometrium
CPF did not differ sig-
Candida, Herpes Simplex Virus | nificantly from that in the
1,2, 6 type control group
Hormonal status 1] progesterone | progesterone Norm progesterone
ER Norm Norm Norm
PR Norm Norm Norm
! CD56, CD16 CD16 -
1 - CD138, CD45 CD138, CD45, CD56, CD68
Proliferation (Ki67) 1 " "
Correlation Proliferation/ Prohferatpn/ Proliferation/
. Immunodeficiency / .
Immunodeficiency . Inflammation
Inflammation
Conclusion micropolyps at fluid hysteroscopy suggest the exis-

The above results of the research showed that during
the formation of EP there are two key factors: a viral and
a fungal infection, and on the other hand - hypoproges-
theronemia, which, even in the absence of pathological
changes in the receptor apparatus, initiates a cascade of
inflammatory reactions.

Of course, to date, surgical methods of treatment con-
tinue to occupy the leading position in the treatment of
EP. However, the fact remains: in general, the frequency
of repeated episodes of EP occurrence after a surgical
treatment is 26-78%; therefore, limiting the treatment to
a mere removal of the polyp, given the proven role of the
inflammatory microenvironment, local immune disor-
ders and imbalance in the proliferation/apoptosis system
would be very imprudent. Therefore, a complex ancillary
etiopathogenetic therapy directed not only at eliminating
hormonal disorders, but also at correcting inflammatory
changes and immune disorders deserves much more at-
tention that it draws today.
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SUMMARY

ENDOMETRIAL POLYPS IN WOMEN OF REPRO-
DUCTIVE AGE: CLINICAL AND PATHOGENE-
TIC VARIATIONS

Kosei N., Zakharenko N., Herman D.

ST “Institute of Pediatrics, Obstetrics and Gynecology
NAMS of Ukraine”, Endocrine Gynecology Department,
Kyiv, Ukraine

The aim of the study was to study the relationship
between the morphofunctional characteristics of the en-
dometrium, hormonal homeostasis and microbiocenosis
of the reproductive system in patients with endometrial
polyps.

The study involved 130 patients aged 18-35 years: 34
patients with endometrial polyps, 30 patients with mi-
cropolyps, 36 patients with endometrial polyps and mi-
cropolyps, 30 healthy women of the control group.

Hysteroscopy was performed for women who had
been suspected for endometrial polyps and who had
infertility or repeated recurrent miscarriages. Endo-
metrial samples from healthy women were obtained by
aspiration biopsy. The endometrial sections were im-
munostained with monoclonal antibodies against the
specific markers of plasmacytes (CD138), NK cells
(CD56, CD16), pan-leukocytes (CD45), macrophages
(CD68), cellular marker for proliferation (Ki-67), ER,
PR. Bacteriological examination of the endometrium
was performed by PCR and by cultivating aerobic and
anaerobic microorganisms on special growth media. In
all groups of women the content in blood serum for
3-5 day of a menstrual cycle of gonadotropic hormones
(FSH, LH) and sex steroid hormones (estradiol, pro-
lactin) was studied, for 21 days of a cycle estimated
the content of progesterone. Level of an expression of
receptors of progesterone and estrogen estimated in en-
dometrium and at EP, also in I a cycle phase.

Highlighted are separate clinical and pathogenetic
variations of endometrial polyps: isolated polyps, mi-
cropolyps, polyps in conjunction with micropolyps. In the
course of study, it was found that progesterone deficiency
and local immune imbalance with severe hypofunctional
NK cells against viral and fungal infestations result in ex-
cessive endometrial cell proliferation and development
of an isolated polyp. The case of a polyp merging with
micropolyps potentiates an active inflammatory process
alongside all of the mechanisms mentioned above. Mi-
cropolyps as a macroscopic manifestation of an active
inflammatory process in chronic endometritis are char-
acterized by focal infiltrates of leukocytes (CD45), mac-
rophages (CD68), plasmacells (CD138) and NK (CD56)
cells, whose activity leads to excess abnormal prolifera-
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tion of endometrium, even in the absence of hormone re-
ceptor disorders.

Keywords: endometrial polyps, endometrial mi-
cropolyps, chronic endometritis.

PE3IOME

IMOJIUITBI DQHAOMETPUSA Y )KEHIIIUH PEITPO-
JAYKTUBHOI'O BO3PACTA: KIIMHUKO-ITATO-
I'EHETUYECKUE BAPUAHTBI

Koceii H.B., 3axapenko H.®., I'epman JI.I.

'Y "Hucmumym neouampuu, axyuiepcmea u 2UHeKoio-
euu HAMH Yxpaunwt”, omoenenue sH00OKPUHHOU 2UHEKO-
noeuu, Kues, Ykpauna

Ienp uccrnenoBaHUs H3YYUTHh B3aUMOCBS3U MEXIY
MOP(OPYHKIMOHAIBHBIMA XapaKTEPUCTUKAMH DHJIOMe-
TpHsI, TOPMOHAJIBHBIM TOMEOCTa30M U MUKPOOHOIIEHO30M
OpPraHOB PEMPOTYKTUBHOM CHCTEMBI y MAIMEHTOK C TO-
JIUMAaMU 3HJIOMETPHS.

B uccnenoBanuu yuactBoBanu 130 manueHToK B BO3-
pacte 18-35 net: 34 manuentku c I13, 30 manueHTOK
MII, 36 nanuenToB ¢ 119 u MII, 30 3m0pOBBIX >KEHIIMH
KOHTPOJIbHOM I'PYIIIBI.

VY >KeHIIMH ¢ Toji03peHreM Ha Haimuuue 113, Gecrio-
JIIeM HJIM TOBTOPHBIMHU BBIKUIBIIIIAMU B aHAMHeE3e OblIa
BBINOJIHEHA ructepockonus. OOpa3usl dHAOMETpUS Y
310POBBIX KEHIIHUH OBUIN MOTYYEHBI IIyTEM acIHpalln-
oHHO# Onorncun. CepuifHble cpe3bl SHIOMETPHS ObLIH
MMMYHHU3UPOBAHb MOHOKJIOHAJbHBIMH aHTHTEJIAMH K
anturenam miasmo3utoB (CD138), NK-knetok (CD56,
CD16), nan-neiikorutos (CD45), makpodaros (CD68),
kieTouHoro mapkepa nponudepanun (Ki-67), ER, PR.
bakTepuonornyeckoe UCCIeTOBaHUE HIOMETPUS IIPO-
Boauiu ¢ nomonibio ITI[P u kynbTuBHpOBaHUS a3p006-
HBIX U aHadpOOHBIX MHUKPOOPTraHU3MOB Ha CIIelHalb-
HBIX cpefax. Bo Bcex rpymnmax >KeHIIUH OBIJIO U3yUEHO
coJiepKaHNe B CHIBOPOTKE KPOBH Ha 3-5 A€Hb MEHCTPY-
aJBHOTO LMKJIA TOHAXOTPONHBEIX ropmoHoB (PCI, JIIN)
U TIOJIOBBIX CTEPOUJHBIX TOPMOHOB (3CTPaguoi, Mpo-
JAKTHH), Ha 2] JeHb IMKJIa OLICHUBAIM COAEpKaHUe
porecTepoHa. YpoBeHb 3KCIPECCHH PELENTOPOB MpPo-
TeCTEepOHAa U 3CTPOTEeHA OIICHUBAJIHU B SHJOMETPUU U B
I19, rakxe B I a3y uukia.

Boigenensl  OTAeNbHBIE  KIMHHUKO-MATOTCHETHYE-
CKHE BapHaHTBl IOJIMIIOB SHIOMETPHUS: H30JIMPOBAH-
HbI€ MOJUIIBI, MUKPOTIOJIUIIBI, TIOJUIBl B COUETAHUH C
MHUKPOIOJIUIIAMHU. YCTaHOBIICHO, YTO AC(PUIMT Mpore-
CTEpPOHA M JIOKAJIbHBIH MMMYHHBIN nucOanaHC C BbI-
paxenHol runodpyHkuned NK-kieTouHoro 3peHa Ha
(hoHe BHUPYCHOW M TpUOKOBON HWHBA3HH 3HIOMCTPHS
MPUBOAST K U30BITOYHOHN MpOIUdEpanny KIETOK U pas-
BUTHIO M30JMPOBAHHOTO Moiuna. B cinyyae couetanus
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MOJIUIAa ¢ MUKPOIOJUIIOM BCE MEPEYHCICHHBIC BBIIIE
MEXaHU3Mbl TOTEHIUPYET AaKTHBHBIH BOCHAIUTEIb-
HBII nIpouecc. MUKpPOIIOIUIIbI, KAK MaKPOCKOIIUYECKOE
MPOSIBJICHHE AKTUBHOTO BOCHAJIMTEIBHOTO Ipolecca
IpH XPOHHYECKOM JHAOMETPUTE, XapaKTePU3YIOTCS
Oo4yaroBeIMM MHOUIbBTpaTaMu U3 seikonutoB (CD45),
Makpogaros (CD68), miazmarnueckux (CD138) u NK
(CD56) knerok, akTUBHOCTh KOTOPBIX NMPUBOAUT K H3-
OBITOYHOH MponHdepanuy IHIOMETPHUS JaKe MPH OT-
CYTCTBMH FOPMOHAJIBHO-PELENTOPHBIX HAPYLICHUH.
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THE PECULIARITIES OF THE STATE OF THE AUTONOMIC NERVOUS SYSTEM
ESTIMATED BY THE METHOD OF HEART RATE VARIABILITY IN PATIENTS
WITH CIRRHOSIS AND SYNTROPIC DAMAGES OF CARDIOVASCULAR SYSTEM

Abrahamovych O., Abrahamovych M., Farmaha M., Tolopko S.

Danylo Halytsky Lviv National Medical University, Ukraine

All organs and systems of human’s organism are under
the constant neural-humoral control. The close symbiosis
of sympathetic and parasympathetic parts of autonomic
nervous system with humoral factors provides the optimal
adaptation of organism to the changeable circumstances of
external and internal environment and they rapidly react in
case of pathological process formation [1,8]. If there are any
chronic diseases, the organism attempt to provide the opti-
mal homeostasis followed by the change of neurohumoral
autonomic regulation that can be noted with the help of heart
rate variability because heart rate is a reliable detector of au-
tonomic nervous system deviation [2,5,7,9].

Cirrhosis occupies a highly important place in the
structure of digestive system diseases, is an essential so-
cioeconomic and clinical-epidemiologic healthcare prob-
lem [6]. Numerous researches have proved that autonom-
ic dysfunction which increases parallel to augmenting
disease severity is one of the pathogenic chains in patients
with cirrhosis [1,2], and also that cirrhosis is accompanied
by involving other organs and systems in pathologic pro-
cess, particularly the circulatory system organs [3].

However there is no available information about the
researches dedicated to the participation of autonomic
nervous system in formation of syntropic comorbid dam-
ages of cardiovascular system in patients with cirrhosis
— cardiomyopathy and arterial hypotension which are
dangerous because of the congestive heart failure forma-
tion and imbalance of microcirculation of all organs and
tissues, and sometimes cause the patients’ death [1].

So the aim of our research is to investigate the pecu-
liarities of the condition of autonomic nervous system, es-
timated by the method of heart rate variability in patients
with cirrhosis with syntropic damages of cardiovascular
system.

Material and methods. After receiving the consent
on conduction the complex examination due to the princi-
ples of Declaration of Human Rights of Helsinki, Council
of Europe Convention of Human Rights and Biomedicine
and relevant Laws of Ukraine, randomly with the previous
stratification due to the presence of cirrhosis there were
603 patients (445 men (73.8%) and 158 women (26.2%)
at the age of 19-80 (average age 49.2+10.6) who were
treated in the Lviv Regional Hepatological Centre. The
complex of clinical-laboratorial and instrumental research
of all organs and systems before treatment due to the or-
ders of the Ministry of Healthcare of Ukraine Ne 271 from
13.06.2005, Ne 436 from 03.07.2006 was held to them.

Using the results of examination of 603 patients with
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cirrhosis, we have separate 490 (81.3%) cirrhotic patients
with extrahepatic damages of cardiovascular system (in-
vestigational group (IG) which is stratified into: a) those
who have only syntropic cardiomyopathy (103 patients;
21.0%) - IG A; b) only syntropic hypotension (89 pa-
tients; 18.2%) - IG B; c) those who gave other comorbid
damages of cardiovascular system (298 patients; 60.8%)),
and also those who do not have the damages of cardio-
vascular system (113 patients; 18.7%) - the comparison
group comparison (CG)). Randomly, to achieve the aim,
the autonomic nervous system condition of 50 patients of
IG A, 54 patients of IG B and 45 patients of CG using
heart rate variability was evaluated.

Estimation of the state of autonomic nervous system
was conducted by using the heart rate variability register-
ing on the basis of assessment the R-R interval duration
of sequential heartbeat cycles on the electrocardiogram
during definitive amount of time (in our case we estimat-
ed the change of R-R interval period during 5 minutes
in prone position — test before the activity, and addition-
ally during 6 minutes in the upright position - test before
the activity). Records were made using the computerized
electrocardiograph ‘Poly-Spectrum’ (‘Neurosoft’ corpo-
ration, Ivanovo, Russia).

Among the methods of time analysis we used the defi-
nition of heart rate and statistic quantities that come from
it, it gave us an opportunity to estimate heart rate vari-
ability in terms of amount during certain period of time.
We analyzed the following time indexes of heart rate
variability: maximum duration NN intervals (NN max),
minimal duration NN intervals (NN min), average dura-
tion NN intervals (MNN), standard deviation NN inter-
vals (SDNN), the square root of arithmetic average from
squares of differences of gradual NN intervals (RMSSD),
percentage adjoining cardiocycles which differ more than
by 50 milliseconds (pNN50%), coefficient of variation
(CV) and coefficient K30:15. The last one shows ‘the
transition period’ of heart rate — the change of heart rate
during the moving from horizontal position into vertical
one and is a correlation of R-R interval minimal meaning,
which equals 15" beat, to the longest R-R interval , which
usually equals 30" beat (normal K30:15 varies from 1,20
to 1,69). Frequency analysis supposes the estimation of
wave force structure with determination of general spec-
tral power and its structure: quotient of high frequency
fluctuation (HF%), quotient of low frequency fluctuation
(LF%) and quotient of fluctuation with very low frequen-
cy (VLF%).
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The achievement of the aim which we set we divided
into 3 steps, 1% — to study the time indexes of heart rate vari-
ability in patients of both IG and CG, 2™ — partial indexes,
3" —to conduct the test with loading and study the coefficient
K30:15 due to the amount of which we additionally estimate
the lack of parasympathetic chain autonomic nervous sys-
tem, then we compare the received results of the patients
with cirrhosis with comorbid syntropic damages of cardio-
vascular system IG to the results of the patients without cir-
rhosis with comorbid syntropic damages of cardiovascular
system CG and also IGA and IGB.

Current material was processed on the personal computer
in the program EViews (Quantitative Micro Software) using
descriptive statistic and ANOVA analysis of variance. The
deviation when p<0.05 is consider to be statistically signifi-
cant. The results are presented by the way of M+m, where
M - arithmetic average, m — standard deviation of arithmetic
average. n means the number of patients.

Results and their discussion. The received results
of the 1% step of the research are at the chart 1 and 2.
The heart rate , which is the most variable factor and
straightforwardly depends on the activity of autonomic
nervous system, accurately differs between the group of
patients we study (Table 1). In patients of IG A with cir-
rhosis and syntropic cardiomyopathy the heart rate equals
88.50 beats per minute, in patients of IG B with cirrhosis
and syntropic arterial hypotension heart rate equals 88.09
beats per minute. Both results are the highest among the
samplings , there is no essential differences (Anova F-
statistic=0.03; p=0.87). In patients of CG with cirrhosis
but without comorbid syntropic damages of cardiovascu-
lar system heart rate equals 69.44 beats per minute, that is
lower than in both IG. It is confirmed statistically.

Statistically significant difference is between heart
rate between samplings CG and IG A (Anova F-statistic
= 75.41; p=0.00) and between samplings CG and IG B
(Anova F-statistic = 66.47; p=0.00).

We calculated the confidence intervals of heart rate in
both samplings by method of analysis of variance. Con-
fidential material gives us an opportunity to define the
limit points or boundaries, between which with the pre-
scribed confidential possibility we can expect the quantity
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of estimated index. In patients of IG A the boundaries of
confidential material equals 86.11-91.89 beats per minute,
which is the highest result, in patients of IG B — 84.58-
91.61 beats per minute, and in patients of CG — 66.71-
71.18 beats per minute, which is the lowest result.

The learnt time indexes of heart rate variability are at
Table 2. NN min in patients of IG A equals 645.08 mil-
liseconds that almost does not differ from the quantity in
IG B (652.28 ms; Anova F-statistic = 0.16; p = 0.69), but
is exactly lower than in patients of CG (771.71 ms; Anova
F-statistic = 30.86; p = 0.00). Consequently, in pair CG
and IG B is statistically significant difference (Anova F-
statistic = 27.86; p = 0.00). Low and high boundaries of
confidence interval NN min in patients of IG A equals
620.03 and 670.13 milliseconds, consequently, in patients
of IG B — 626.97 and 677.59 milliseconds, consequently,
and in patients of CG — 732.31 and 811.29 milliseconds
which equals the highest quantities.

NN max in patients of IG A equals 747.98 millisec-
onds, and in patients of IG B — 729.15 milliseconds which
are the lowest results among all the samplings, between
which is no essential difference (Anova F-statistic = 0.70;
p=0.40). In patients of CG arithmetic average NN max
equals 989.60 milliseconds. Statistically significant dif-
ference was discovered during the comparison of the sam-
plings CG and IG A (Anova F-statistic = 103.18; p=0.00)
and CG and IG B (Anova F-statistic = 106.80; p=0.00).
With the 95% probability NN max indexes in IG A and
IG B are almost at the same boundaries, i.e. in IG A — be-
tween 718.31 and 777.65, and in IG B — between 695.61
and 762.69 milliseconds. In patients of CG confidence
boundaries are significantly lower from IG and equals
947.66 milliseconds and 1073.11 milliseconds.

MNN is reversible quantity to heart rate and shows the
ultimate result of numerous regulatory influences of sym-
pathetic and parasympathetic parts of autonomic nervous
system on sinus thythm. MNN in patients of IG A and
IG B almost does not differ from each other (Anova F-
statistic = 0.01; p = 0.93) and equals 694.64 milliseconds
and 692.81 milliseconds, consequently. In patients of CG
there was significantly higher the index of MNN — 888.58
milliseconds. Statistically significant difference was be-

Table 1. Heart rate recorded with the help of heart rate variability in patients of examined groups
with cirrhosis and syntropic damages of cardiovascular system

of the average meaning

Examined group CcG
Heart rate, BPM IG A IGB
n=45
n=50 n=54
Arithmetic average, M+m 88,50+1,68 * 88,09+1,75 # 69,44+1,36
Low boundary of 95% confidential interval
85,11 84,58 66,71
of the average meaning
High boundary of 95% confidential interval
91,89 91,61 72,18

# - statistically significant difference in comparison with CG (p<0,05)
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Table 2. The indexes of time analysis of heart rate variability in patients of examined groups
with cirrhosis and syntropic damages of cardiovascular system

The indexes of heart rate variability

Examined groups

interval of the average meaning

1G A IGB IGB C_fs
n=50 n=54 n=54 =
Arithmetic average, M+m 645,08+12,47 # 652,28+12,62% | 771,71£19,64
=
N 0 ial i
£ |Low boundary of 95'A> confidential interval 620,03 626.97 732,14
£ | of the average meaning
. o .
% ngh boundary of 95% conﬁflentlal 670.13 677.59 811,29
interval of the average meaning
g Arithmetic average, M+m 747,98+14,76 # 729,15+£16,72 % | 989,60+18,96
bl 0 . .
% | Low boundary of 95.A> confidential interval 71831 695.61 951,38
£ | of the average meaning
- 5 -
% High boundary of 95% confidential 777,65 762.69 1027.82

Arithmetic average, M+m

694,64+3,66 *

692,81+13,76

888,58+18,79

interval of the average meaning

2 0 . .
Eﬁ Low boundary of 95.A> confidential interval 667.19 665.22 850,70
of the average meaning
. o .
ngh boundary of 95% conﬁflentlal 722,09 72041 926.45
interval of the average meaning
Arithmetic average, M+m 15,98+0,80 # 14,54+1,07 # 35,18+1,21
Q
E 0 . .
- | Low boundary of 95.A> confidential interval 14,36 12.39 32.73
% of the average meaning
)
[75) . 0 .
H1gh boundary of 95% conﬁ.dentlal 17.60 16,69 37.63
interval of the average meaning
Arithmetic average, M+m 9,16+1,09 * 6,98+0,63 * 24,64+1,49
E
-~ V) 1 1
~ | Low boundary of 95'A> confidential interval 6.96 5.72 21.63
@ | of the average meaning
. o .
5 ngh boundary of 95% conﬁflentlal 11.36 8.25 27.66
interval of the average meaning
Arithmetic average, M+m 0,48+0,30 * 0,15+0,06* 5,43+£1,06 "
N 0 o
< Low boundary of 95./0 confidential interval 0.00 0.02 3.30
2 | of the average meaning
Z
2 0 .
ngh boundary of 95% conﬁ.dentlal 1,09 0.28 7.56
interval of the average meaning
Arithmetic average, M+m 2,30+0,11 # 2,23+0,13 * 4,02+0,15
o o
© Low boundary of 95'/0 confidential interval 2,09 1.96 3,70
S | of the average meaning
@)
. o .
High boundary of 95% confidential 2,51 2.49 426

# - statistically significant difference in comparison with CG (p<0,05)
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tween the groups of quantities in patients of CG and IG
A (Anova F-statistic = 71.64; p = 0.00) and in patients of
CG and IG B (Anova F-statistic = 73.52; p = 0.00). 95%
confidence interval in patients of IG A is between 667.19
and 722.09 milliseconds, in patients of IG B — between
665.22 and 720.41 millisecondsm and in patients of CG —
between 850.70 and 926.45 milliseconds.

SDNN - an integral index that describes heart rate
variability in general, indicates the infrequency heart
rate and depends on the balance between sympathetic
and parasympathetic parts of autonomic nervous sys-
tem. Due to the received results the quantities SDNN in
patients of IG A and IG B equal 15.98 milliseconds and
14.54, consequently, and do not differ statistically signifi-
cant between each other (Anova F-statistic = 1.31; p =
0.29), but are twice times lower than in patients of CG
(35.18 milliseconds). The difference between the group
is confirmed statistically: between CG and IG A (Anova
F-statistic = 180.10; p = 0.00) and between CG and IG B
(Anova F-statistic = 163.29; p = 0.00). 95% confidence
interval SDNN in patients of IG A is between 14.36 and
17.60 milliseconds, in patients of IG B — between 12.39
and 16.69 milliseconds which are the lowest boundaries
among the examined groups, and in patients of CG — be-
tween 32.73 and 37.63 milliseconds which are the highest
and the widest boundaries.

Usually RMSSD changes parallel to SDNN and also
shows the influence of parasympathetic part of autonomic
nervous system on the heart rhythm. There was the lowest
RMSSD in patients of IG B (6.98 milliseconds), and RMSSD
in patients of IG A is by one third higher (9.16 milliseconds).
In patients of CG RMSSD equals 24.64 milliseconds and
is the highest result. Statistically significant difference
is between pairs of quantities in patients of CG and IG A
(Anova F-statistic = 71.86; p = 0.00) and in patients of CG
and IG B (Anova F-statistic = 133.61; p = 0.00). There is no
statistic difference between the patients of IG A and IG B
(Anova F-statistic = 3.09; p = 0.08).

Confidence boundaries in patients of IG A and IG B are
the lowest ones and equal 6.96 and 11.36 milliseconds, and
5.72 and 8.25 milliseconds consequently, and in patients
of CG — higher (from 21.63 to 27.66 milliseconds).

Also, the balance between the parasympathetic and
sympathetic autonomic nervous system show pNN
50.0%. In patients of IG A and IG B quantities pNN50%
are the lowest ones which we recorded, equal 0.48% and
0.15% consequently, and statistically do not differ from
each other (Anova F-statistic = 1.24; p=0.27). In patients
of CG the index is higher and equal 5.43%. There is an
essential difference between pNN50% in CG and 1G A
(Anova F-statistic = 22.20; p = 0.00), and also between
CG and IG B (Anova F-statistic = 29.92; p = 0.00). With
the 95% probability quantities pPNN50% in patients of IG
A are between 0.00 and 1.09%, in patients of IG B — be-
tween 0.02 and 0.28%, and in patients of CG — between
3.30 and 7.56%.
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CV is estimated as the quotient SDNN from MNN
and shows SDNN with an additional heart rate influence.
CV index in patients of IG A equals 2.30% and there is
no statistic difference from CV index in patients of IG
B (2.23%; Anova F-statistic = 1.82; p = 0.18). CV in pa-
tients of CG is almost twice higher than in IG and equals
4.02%. Statistically essential difference is between: CG
and IG A (Anova F-statistic = 89.50; p = 0.00) and CG
and IG B (Anova F-statistic = 94.49; p = 0.00). 95% high
and low confidential boundaries of the average meanings
in patients of IG A equals 2.09-2.51%, in patients of IG B
—1.96-2.49%, and in patients of CG — 3.70-4.26%.

The received results of time analysis of heart rate vari-
ability shows the existence of autonomic imbalance in pa-
tients with cirrhosis and syntropic damages of circulatory
system. Heart rate in patients with cirrhosis and syntropic
cardiomyopathy, and patients with cirrhosis and arterial
hypotension is significantly higher, and consequently the
average, minimal and maximum R-R interval duration
is significantly lower which shows the parasympathetic
lack in patients of IG. And also, significantly higher in-
dexes of SDNN, RMSSDM, pNN50% in patients with
cirrhosis without syntropic damage of circulatory system
in comparison with the indexes in group of patients with
cirrhosis and syntropic cardiovascular damages point out
the variable heart rhythm of the last ones. The high heart
rate and irregular heart rhythm are the elements of rigid
rhythm in the patients of both IG that is also the demon-
stration of the activity reduction of parasympathetic part
of autonomic nervous system. There is no significant dif-
ference between time indexes of heart rate variability in
patients with cirrhosis and cardiomyopathy, and with cir-
rhosis and arterial hypotension.

During the 2™ step of research we studied the frequen-
cy analysis of heart rate variability (Table 3). In patients
of IG A with cirrhosis and syntropic cardiomyopathy
and IG B with cirrhosis and syntropic arterial hypoten-
sion of TP are almost the same (Anova F-statistic = 0.04;
p = 0.85) and equal 345.72 and 334.60 ms*/Hz, conse-
quently. TR indexes in patients of CG an with cirrhosis,
but without syntropic damage of circulatory system, are
more than in five times higher in comparison with IG and
equal 1696.64 ms?’/Hz. The difference between the groups
is confirmed statistically: between IG A and CG (Anova
F-statistic = 99.09; p = 0.00) and between IG B and CG
(Anova F-statistic = 94.04; p=0.00). 95% confidence
boundaries of TR in patients of IG A equal 295.04-396.41
ms*/Hz, in patients of IG B — 295.04-396.41 ms*/Hz, and
CG - 1413.76-1979.53 ms*/Hz.

We estimated the indexes of the structure of spectral
power with the aim of detailed analysis. HF% in patients
of IG A equals 13.15%, in IG B — 8.30% which is the
lowest result among the samplings. In patients of CG
HF% it is twice higher and equals 22.93%. Statistically
significant difference is between the samplings IG A and
CG (Anova F-statistic = 12.00; p = 0.00), IG B and CG



GEORGIAN MEDICAL NEWS
No 12 (273) 2017

Table 3. The quantities of the spectral analysis of heart rate variability in patients
of examined groups with cirrhosis and syntropic damages of cardiovascular system

The indexes of heart rate variability

Examined groups

of the average meaning

IG A n=50 IG B n =54 IG B n=54 CG n=45
Arithmetic average, M+m 345,72 £2522% 334,60 52,79 % | 1696,64 + 140,36
N
% Low boundary of 95% confidential interval 295.04 27848 1413.76
£ | of the average meaning ’ ’ ’
as
H . 0 . .
High boundary of 9§ % confidential interval 396,41 440,24 1979.53
of the average meaning
. . 4 237,41 +
«~ | Arithmetic average, M=m 214,74 + 18,18 36.44 720,57 +£ 52,56
jan
q |Low boundary of 95% confidential interval 178.20 164.32 614.65
= | of the average meaning ’ ’ ’
s5)
= o .
N High boundary of 9§ % confidential interval 25128 310,50 826,49
of the average meaning
. . 82,76 + 66,45 +
5 Arithmetic average, M+m 713 # 12.12 ¢ 510,73 + 46,37
3 Low boundary of 95% confidential interval 68.43 414 417.28
= | of the average meaning ’ ’ ’
— | High boundary of 95% confidential interval
of the average meaning 97,08 90,77 604,18
. Arithmetic average, M+m 4449 +721% 30,44 £ 7,98 % 464,92 + 83,50
% Low boundary of 95% confidential interval 30.00 14.44 296.63
£ | of the average meaning ’ ’ ’
T | High boundary of 95% confidential interval
of the average meaning 39,99 46,45 633,21
. . R 73,43 +
Arithmetic average, M+m 63,26 = 1,96 134 % 46,78 + 2,34
»° | Low boundary of 959 fidential i 1
X ry o 'A) confidential interva 59.33 70.73 42,04
3 | of the average meaning
>
High boundary of 95% confidential interval 67.20 76.12 51.49
of the average meaning ’ ’ ’
. . 4 18,27 +
Arithmetic average, M+m 23,18 1,03 1.04#" 30,32 +£ 1,27
o |Low boundary of 95% confidential interval 2112 16.19 2776
F~ | of the average meaning ’ ’ ’
—
High boundary of 95% confidential interval 2595 2035 32.87
of the average meaning ’ ’ ’
Arithmetic average, P 8,30 +
M+ m 13,15+ 1,77 0.79 #* 22,93 +£2,24
© Low boundary of 95% confidential interval 9.60 6.72 18.42
i |of the average meaning ’ ’ ’
an
High boundary of 95% confidential interval 16.69 9.89 27 44

# - statistically significant difference in comparison with CG (p<0,05);
~ - statistically significant difference in comparison with IG A (p<0,05)
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Table 4. The coefficient K30:15 which was examined during the test with loading in patients
of examined groups with cirrhosis and syntropic damages of cardiovascular system

Coefficient K30:15 Examined groups CH n=45
IG A n=50 IG B n=53
Arithmetic average, M+m 1,04+0,01 * 1,03+0,01 # 1,19+£0,01
5 -
Low boundary of 95.A> confidential interval 1,03 1,02 1.16
of the average meaning
. 0 .
High boundary of 9§ % confidential interval 1.06 1,05 122
of the average meaning

Annotation : # - statistically significant difference in comparison with CG (p<0,05)

(Anova F-statistic = 43.47; p = 0.00) and IG A and IG B
(Anova F-statistic = 6.60; p=0.01). With 95% probability
quantities HF, are shown in percentage terms, in patients
of IG A are between 9.60 and 16.69%, in patients of IG
B — between 6.72 and 9.89% which is equal to the small-
est boundaries, and in patients of CG - between 18.42 and
27.44% which are the highest boundaries.

Quotient LF% is the lowest in patients of IG B (18.27%),
higher — in patients of IG A (23.18%), and in patients of CG
LF% - the highest one (30.21%). There is a significant differ-
ence between the quantities LF% in patients of CG and IG B
(Anova F-statistic = 55.24; p = 0.00), CG and IG A (Anova
F-statistic = 19.46; p = 0.00) and in patients of IG A and IG
B (Anova F-statistic = 11.32; p = 0.00). In patients of IG
B confidence interval LF% is the lowest between 16.19 and
20.35%. In patients of IG A confidence boundaries are higher
(21.12% and 25.25%), and in patients of CG — the highest
and equal 27.76 and 32.87%.

The highest quotient VLF% was in patients of IG B
(73.43%), smaller — in patients of IG A (63.26%). In pa-
tients of CG is the lowest quantity of VLF% (48.04%).
Comparing the groups we studied the statistically signifi-
cant difference between CG and IG A (Anova F-statistic
= 29.56; p = 0.00), CG and IG B (Anova F-statistic =
105.56; p = 0.00) and IG A and IG B (Anova F-statistic
=18.77; p = 0.00). The low and high boundaries of 95%
confidence interval VLF% in patients of IG B equals
70.73% and 76.12%, in patients of IG A — 59.33% and
67.20%, and in patients of CG — 42.04% and 51.49%.

Due to the received results, in patients of IG A with
cirrhosis and syntropic cardiomyopathy and patients
of IG B with cirrhosis and syntropic arterial hypoten-
sion the general spectral power is significantly lower in
comparison with quantities in patients of CG, it means
the decrease of the summarized autonomic influence on
the heart rhythm in patients of the groups. The estimation
of the spectrogram structure means the significant preva-
lence in patients of both IG fluctuation with very low fre-
quency, the power and quotient of which point out the ac-
tivity of humoral-metabolic regulating mechanism, and in
patients of CG — low frequent fluctuation with combined
origin and show primarily the influence sympathetic part
of autonomic nervous system. And also, in patients of IG
A with cirrhosis and syntropic cardiomyopathy is higher
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quotient of low frequent fluctuation in comparison with
the patients of IG B with cirrhosis and syntropic arteri-
al hypotension, it points out the additional activation of
sympathetic part of autonomic nervous system in con-
nection with humoral-metabolic regulating, that was not
noted in patients of IG B with cirrhosis and syntropic arte-
rial hypotension.

The last 3™ step of our research - the conduction of
the test with loading and studying the coefficient K30:15
which is a simple, accessible and highly efficient method
for characteristic of vagal nerve function, and the patient’s
speed of rising during the test and his age do not affect the
result. According to the Table 4, coefficient K30:15 is the
lowest in patients of IG A and IG B — 1.04 and 1.03 con-
sequently, there is no significant difference between them
(Anova F-statistic = 0.70; p = 0.40). In patients of CG the
arithmetic average K30:15 is also lower than its normal
quantity and equals 1.19. Statistically significant differ-
ence is between the values in following pairs of samples:
between CG and IG A (Anova F-statistic = 92.38; p =
0.00) and between CG and IG B (Anova F-statistic =
106.15; p = 0.00). 95% boundaries of confidence inter-
val equals 1.03 and 1.06 in patients of IG A, in patients
of IG B — 1.02 and 1.05, and in patients of CG — 1.16
and 1.22.

The received coefficients K30:15 in patients of both
IG are lower than normal ones and confirm the reduc-
tion of parasympathetic activity of autonomic nervous
system.

Conclusions. Studying the condition of autonomic
nervous system by the method of heart rate variabil-
ity in patients with cirrhosis with syntropic damages of
cardiovascular system, we can confirm that:

1) they have the peculiarities of autonomic imbal-
ance the characteristics of which are the low summa-
rized activity of vegetative influence on heart rhythm
and special dynamics of indexes of percentage struc-
ture of general spectral power;

2) they depend on the clinical variant of this dam-
age — in patients with cirrhosis and syntropic cardiomy-
opathy the regulating of internal processes involve the
humoral-metabolic influence, i.e. local vasoactive con-
junctions, catecholamine, renin-angiotensin-aldoste-
rone system, with a simultaneous influence of sympa-
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thetic system and activity reduction of parasympathetic
vegetative nervous system, and in patients with cirrho-
sis and syntropic arterial hypotension — the internal regu-
lation involves the local humoral-metabolic factors with
the lack of both sympathetic and parasympathetic parts of
vegetative nervous system.
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SUMMARY

THE PECULIARITIES OF THE STATE OF THE AUTONOMIC NERVOUS SYSTEM ESTIMATED
BY THE METHOD OF HEART RATE VARIABILITY IN PATIENTS WITH CIRRHOSIS AND
SYNTROPIC DAMAGES OF CARDIOVASCULAR SYSTEM

Abrahamovych O., Abrahamovych M., Farmaha M., Tolopko S.

Danylo Halytsky Lviv National Medical University, Ukraine

In the article the features of the autonomic nervous
system state were estimated by the method of heart rate
variability in patients with cirrhosis with syntropic dam-
ages of cardiovascular system - cardiomyopathy and
arterial hypotension. As a result of an examination of
50 patients with liver cirrhosis and cardiomyopathy
(investigational group A), 54 patients with liver cir-
rhosis and arterial hypotension (investigational group
B), and 45 patients with liver cirrhosis also those
who don’t have the damages of cardiovascular system
(group of comparison) it was established that: 1) they
have the peculiarities of vegetative imbalance the char-
acteristics of which are the low summarized activity of
vegetative influence on heart rhythm and special dy-
namics of indexes of percentage structure of general

spectral power; 2) they depend on the clinical variant
of this damage — in patients with cirrhosis and syntrop-
ic cardiomyopathy the regulating of internal processes
involve the humoral-metabolic influence, i.e. local va-
soactive conjunctions, catecholamines, renin-angioten-
sin-aldosterone system, with a simultaneous influence
of sympathetic system and activity reduction of para-
sympathetic vegetative nervous system, and in patients
with cirrhosis and syntropic arterial hypotension — the
internal regulation involves the local humoral-metabol-
ic factors with the lack of both sympathetic and para-
sympathetic parts of vegetative nervous system.

Keywords: cirrhosis, syntropic damages of cardio-
vascular system, autonomic nervous system.

PE3IOME

OCOBEHHOCTHU COCTOSTHUSI BETETATUBHOIM HEPBHOM CUCTEMBI, OIEHEHHOM METOJIOM
BAPUABEJBHOCTHU CEPAEYHOI'O PUTMA, ¥ BOJBHBIX IUPPO30M INIEYEHU
U CUHTPOIIMYECKHUMMU MNOPAKEHUAMU CUCTEMbBI KPOBOOBPAIIIEHUA

Aoparamosu4 0.0., Adparamosuy M.O., ®apmara M.JL., Tosonko C.5.

Jlveosckuil nayuonanvHulil yHueepcumem um. /. I'aruykozo, Yxpauna

B crarpe HCCIICAYIOTCA 0COOEHHOCTH COCTOSIHHS Be-
IreTaTUBHOU HGpBHOﬁ CHUCTCMEI 110 PE3YyJibTaM OLICHKU Ba-
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pHabeNbHOCTH CEPACYHOr0 PUTMA Yy OOJIBHBIX LIUPPO30M
MEYCHH W CHUHTPONHMYECKUMH TOPAKEHHSIMH CHCTEMBI
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KpOBOOOpaIleHHs - KapJHOMHUOIIATHEH M apTepualibHOI
runotoHueil. B pesynbrare oOcnenoBanus 50 6oib-
HBIX I[HUPPO30M MEUCHHU U KapJUOMHOIATUEH (ONBITHAS
rpynmna A), 54 OOJNbHBIX HUPPO30M IEUEHH U apTepH-
aJbHOU runotoHuel (ombiTHas rpynna b) u 45 6omb-
HBIX I[UPPO30M MEUCHHU, KOTOPBIC HE UMEJIH OPaKECHU N
OpTraHoOB CUCTEMBbl KpOBOOOpalieHus (Tpymnmna cpaBHe-
HUSI) YCTAHOBJIEHO, YTO: 1) y MAIMEHTOB C IIUPPO3OM
MEYECHU W CUHTPOIHMYECKHMMH KOMOPOWIHBIMU MOpa-
KCHHUSIMH CHCTEMBl KpOBOOOpaIleHUs 3apUKCHUPOBaH
BErCTATUBHBIN qucOaIaHC, KOTOPBIH XapaKTepU3yeTCs
HU3KOU CyMMAapHOW aKTMBHOCTbIO BEr€TaTUBHOI'O BJIM-
SIHUSI Ha CEPACYHBIH PUTM M 0COOOM AMHAMUKON TOKa-
3aresicit CTPYKTYpPbI O0IIeH CIEKTPalbHON MOITHOCTH;
2) yKa3aHHbIE OCOOCHHOCTH 3aBHUCST OT KIMHHUYECKOTO

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

BApUAHTA MOPAXKEHHUS - y MALUEHTOB C LUPPO30OM IIe-
YEHU U CHUHTPOINHMYECKON KapAUOMHUOIIATUEH DPEryiu-
pOBaHUE BHYTPEHHUX IIPOLIECCOB MPOUCXOAUT 3a CUET
ryMOpajgbHO-METa0ONINYECKUX BIMSIHHUNA, TaKUX Kak
MECTHBIC Ba30aKTUBHBIC COEIUHEHMS, KaTeXOJaMHU-
Hbl, PCHUH-AHIMOTECH3UH-AJIbJOCTEPOHOBAs CHUCTEMA,
C OJHOBPEMEHHBIM BO3ACHCTBUEM CHMIATUYECKOW H
CHM)KCHMEM aKTHUBHOCTH IIapacUMIIaTUYECKOW Berera-
TUBHOU HEPBHOM CUCTEMBI, a Y NIALIUEHTOB C LIUPPO30M
[IEYEHU U CUHTPOIINYECKOM apTepUaIbHOM T’HIIOTOHUEH
BHYTPEHHSS PEryJisius OCyLECTBIISETCS IIyTEM BKIIIO-
YEHHsI MECTHBIX TYMOPaJIbHO-METa00IN4YeCKUX (PaKTo-
POB € HEIOCTATOYHOCTBI KAaK CUMIIATUYECKOIO, TaK U
[1apacuMIaTUYECKOr0 OT/AEJIOB BETETaTUBHOW HEPBHOU
CUCTEMBI.
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CLINICAL EFFICACY OF S-ADENOSYLMETHIONINE IN PATIENTS
WITH NON-ALCOHOLIC STEATOHEPATITIS AND CHRONIC KIDNEY DISEASE I-1II STAGE

Antoniv A., Antofiychuk N., Danylyshina T., Trefanenko I., Shuper V.

Higher State Educational Institution of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

The comorbid flow of non-alcoholic steatohepatitis
(NASH) and chronic kidney disease (CKD) has often
recently attracted the attention of both practitioners and
researchers [4,9]. Without correction of clinical and bio-
chemical syndromes of liver and kidney damage by inter-
rupting the cascade of interactions, the cessation of the
progression of their inflammation, the fibrosing of both
organs and the restoration of their functional state can
not be corrected [1,7-9]. An important place in the patho-
genesis of both diseases is the disturbance of carbohy-
drate and lipid homeostasis, oxidative and nitrosatitistic
stress, endogenous intoxication that helps to accelerate
apoptosis of hepatocytes, endothelium, and further their
cytolysis on the background of autoimmunic cytokine
mechanisms activation of inflammation progression and
fibrosing reactions, which leads to progressive functional
lack of organs [4,9]. One of these drugs is S-adenosylme-
thionine (SAM), which, according to the literature, has
detoxification, antioxidant, membrane-stabilizing proper-
ties (promoting the synthesis of glutathione), the ability to
eliminate intrahepatic cholestasis (by activating enzymes
that provide transport of bile micelles on the cholangiolar
polypeptide of hepatocyte), and administrating antide-
pressant and regenerative effects [1-3,5,10]. At the same
time, in Ukraine, the study of the effectiveness of SAM
in patients with NASH on the background of obesity is
isolated [1-3,5], and on comorbidity with the CKD, in
particular, with regard to the probable effect on the func-
tional state of the kidneys - not conducted at all, which
determines the relevance of conducting this research.

The objective of the article was to determine the likely
effect of S-adenosylmethionine and Meldonium on the
clinical course of non-alcoholic steatohepatitis (NASH)
and chronic kidney disease (CKD) of the I-II stages.

Material and methods. We examined 75 patients
with NASH with comorbid obesity I degree and CKD 1
and II dgrees. To determine the efficacy of the treatment, 3
groups of patients were randomized according to age, sex,
degree of obesity, activity of the cytolytic syndrome of
NASH and the stage of the CKD (chronic uncomplicated
pyelonephritis with latent course in the phase of subsiding
acute exacerbation). Control group (1) (24 persons) re-
ceived a hypocaloric diet, metformin 500 mg twice daily,
Essentiale H as a hepatoprotective drug (1 capsule 3 times
a day), canephron (50 mg 3 times a day) for 90 days The
second group (2) (26 people) received a hypocaloric diet,
metformin 500 mg twice daily, canephron (50 mg 3 times
a day), adenosylmethionine (Ahepta) (SAM) as a hepato-
protective drug (200 mg 3 times on a sublingual day) for
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90 days. The third group (3) (25 people) received a hy-
pocaloric diet, metformin 500 mg twice daily, canephron
(50 mg 3 times daily), SAM (200 mg 3 times daily sub-
lingual), and Meldonium (vazonate) (V) (250 mg 2 times
a day) as an energy, lipid, and carbohydrate metabolism
stabilizer for 90 days. The average age of patients was
(45.843.81) years. During the study of cases of side ef-
fects of drugs has not been established.

The statistical analysis of the results was carried out
in accordance with the type of research carried out and
the types of numerical data that were obtained. Distribu-
tion normality was verified using Liliefors, Shapiro-Uilka
tests and the direct visual evaluation of eigenvalues dis-
tribution histograms. Quantitative indices having a nor-
mal distribution are represented as mean (M) + standard
deviation (S). Discrete values are presented in the form
of absolute and relative frequencies (percentage of ob-
servations to the total number of subjects surveyed). For
comparisons of data that had a normal distribution pat-
tern, parametric tests were used to estimate the Student’s
t-criterion, Fisher’s F-criterion. In the case of abnormal
distribution, the median test, Mann-Whitney Rank U-
Score, and Wilcox’s T-criterion (in the case of dependent
groups) were used for multiple comparison. Statistica for
Windows version 8.0 (Stat Soft inc., USA), Microsoft Ex-
cel 2007 (Microsoft, USA) software packages were used
for statistical and graphical analysis of the obtained re-
sults.

Results and their discussion. The analysis of the
effects of SAM and SAM with (V) in course of thera-
py of patients with NASH and CKD (group 2 and 3) on
the course of the disease compared to the control group
(group 1) showed the following results (Table 1).

Improvement of well-being, reduction of signs of
astheno-vegetative, intoxication syndrome and dyspeptic
manifestations in patients of groups 2™ and 3 were ob-
served 3-4 days after treatment, whereas in patients with
1%t group only 10 days. 4 weeks after the start of thera-
py, the manifestation of astheno-vegetative syndrome in
patients 2™ and 3" groups was significantly less than in
I%'group: respectively, in 1,3 and 1,8 times (p<0,05). After
a month of treatment, patients in groups 2 and 3 marked
a significant increase in physical and mental working ca-
pacity, which exceeded the rate in patients in group 1, re-
spectively, in 1.6 and 1.9 times (p<0.05).

The existing manifestations of depression in patients
2" and 3™ groups significantly decreased and in most pa-
tients disappeared, which exceeded the effectiveness of
the influence of traditional therapy in patients 1% group -
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Table 1. Intensity of clinical symptoms of non-alcoholic steatohepatitis (in points) in patients

with obesity and CKd I-11 st. in the dynamics of treatment

. The group surveyed patients
Clinical symptom
Group 1, n=24 Group 2, n=26 Group 3, n=25

General weakness (asthenia) 2,6+0,17 3,5+0,19 * 4,7+0,12%/**
Capacity (physical, mental) 2,4+0,11 3,9+0,12 * 4,6+0,15%/**
Depression 1,1+0,13 4,0+0,08 * 4,7+0,09 */**
Bitterness in the mouth 1,5+0,22 4,3+0,08 * 4,840,12%/**
Dryness in the mouth 1,7+0,12 4,1+0,16 * 4,7+0,15%/**
Nausea 1,5+0,17 4,0+0,05 * 4,6+£0,10%/**
Bloating 1,940,12 4,5+0,15 * 4,6£0,17 *
Itchy skin 1,6+0,08 4,6+0,07 4,9+0,02%/**
Heaviness in the right subcostal area 2,4+0,12 4,4+0,11%* 4,9+0,09%/**
Hepatomegaly 3,2+0,13 4,1+0,10 * 4,7+0,09%/**

notes: Scale of assessment: I point - negative effect; 2 points - no effect; 3 points-satisfactory,

4 points - good; 5 points - very good.

* - differences are probable compared to the group of patients treated with Essentsial H (p<0,05);
** _ the differences are likely compared with the group of patients treated with adenosylmethionine (p<0.05)

respectively, in 3,6 and 4,3 times (p<0,05) (Table 1). The
comparative dynamics of the intensity of the main clinical
syndromes on the 30th day of treatment was as follows:
the general manifestations of the dyspeptic syndrome de-
creased in comparison with the indicator after treatment
in patients 1% group, respectively, in 2™ group - in 2,4-2,9
times (p<0, 05), in 3™ group - in 2,8 - 3,2 times, clinical
manifestations of cholestasis - respectively, in 2,9 and 3,1
times (p<0,05), of the basic discomfort (severity, pain) -
1,8 and 2.0 times (p<0,05), hepatomegaly - 1,3 and 1,5
times respectively (p<0,05).

Indicators of biochemical markers of the functional
state of the liver and kidneys in the dynamics of treatment
are illustrated in Table. 2. Within 30 days of the initia-
tion of treatment, a probable decrease in the total bilirubin
content in the blood was recorded only in patients with
2" and 3" groups: 1.4 and 1.8 times respectively (p<0.05)
with the achievement of standard limits (p>0,05), while in
patients in 1% group there was only a tendency to decrease
(p>0,05). After 90 days of treatment, the reduction was
more significant: 1.8 and 2.1 times respectively (p<0.05)
with unlikely changes in 15t group. Only after 3 months.
After treatment in 1* group, the total bilirubin content de-
creased significantly, however, the normative indicators
did not reach (p>0.05), whereas in the 2" and 3™ groups
the indicators remained within the normative (p>0.05)
throughout the entire observation period.

The content of conjugated bilirubin at 30 days of treat-
ment in patients 2™ and 3" group was decreased by 1.8
and 2.0 times with normalization (p<0.05), while changes
in 1%group were unlikely (p>0.05), which indicates the
powerful membrane-protective properties of the sublin-
gual form of SAM and its ability to eliminate the hepa-
tocyte cytolysis syndrome and the cholestatic component
of NASH (Table 2). At the same time, the combination
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and SAM and V had a more effective effect on pigment
exchange correction, as evidenced by the likely difference
between the indicator 30 days after treatment in patients
2" and 3" groups (p<0.05). A similar trend towards the
content of total bilirubin was observed in relation to its
direct fraction after 90 days of treatment, as well as in 3
months after treatment with stable normalization of indi-
cators only in patients in 2" and 3" groups (p> 0.05).
Integrated therapy involving SAM and SAM with V
has also significantly accelerated the conjugation pro-
cesses of the free fraction of bilirubin with a decrease
in its content in the blood for 30 days of treatment - re-
spectively, in 1,3 and 1,6 times (p<0,05), at 90 Day of
treatment - in 1,6 and 1,9 times (p<0,05) and continued
to decrease for 3 months after treatment (p<0,05), in
contrast to traditional therapy, where the reduction of
unconjugated bilirubin in the month of treatment was
1,2 times, after 3 months of treatment - the rate de-
creased by 1,3 times, however, the normative values
were not reached (p<0,05). In patients of 2™ and 3%
groups, the normalization of pigmentary metabolism
rates was stable and stable both before the end of the
course of treatment and in the long term (3 months).
Another confirmation of the possibility of eliminating
the manifestation of the cytolytic syndrome in patients
with NASH during one month of treatment is a possi-
ble decrease in the activity of AST in the blood: 11.2%,
48.4% and 60.0% respectively (p<0.05), moreover, with
a significantly higher efficiency of complex therapy with
SAM with V (p<0,05). After 90 days of follow-up, the
decrease in the activity of AST was more significant than
in the first observation period: 1.6 times, 3.1 and 4.2 times
(p<0.05), with stable normalization of the indicator only
in patients 2"- and 3"- groups (p> 0.05). We also found
a decrease in the activity of ALT on the 30th day of treat-
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Table 2. Biochemical parameters of the functional state of the liver and kidneys in patients
with non-alcoholic steatohepatitis and chronic kidney disease I-11 st. in the dynamics of treatment (M+m)

Practically =9
Indicator healthy E Before After 30 days After 90 days After 3 months of
- treatment treatment
person, n=20 | ©
35,041,03 * 30,944, 1% 28,9438 * 25,0437 */¥%
Total bilirubin, 1094112 35,651,08 % | 24,851,010 *¥/# | 202+0,76 ¥¥/# | 19,140,73 *¥/4
pmol/l S
3| asaenaer | AN W | 1624048 *eppees
- 1| 10,2035 * 9,540,97 * 8,0+1,10 * 7,4+0,73 */¥*
Direct bilirubin, ssions |2 | 1012037 % [ 574021+ | 4,7+0,05 **/g 4,6+0,05 **/#
umol/l 3| 10,140,31 * | 5,040,13 *#/s/wss i;‘ﬁ%gi 4,40,04 % /p/xxx
- 1| 25,061,13 % | 21,4£027 #/%% | 20,0+0,45 */** 17,841,203 #*
Indirect bilirubin, 1475043 |2 | 2556108 % | 19,150,35 #/ex | 15,550,35 %44 | 14,550,64 %/
1 T 15,240,21 13,5+0,37 11,8+0,52
1| 1,25£0,02% | 1,1120,02 #/%% | 0,8£0,02 */** 0,620,03 */¥*
AST, * # /% sk *ok
0305001 |2 | 1L24+001% | 0.6:001 */**it | 04+0,01 **/s 0,4+0,03 **/4
pmol/hourx] 3 | 1252001 * *?;iiﬁ;fi* gf;;ggi 0,4+0,02 **/#
1| 1,420,02% 1,2+0,08 * 0,8+0,03 */¥* 0,7+0,05 */¥*
ALT, % g /k /e sk
03850014 |2 | 14£0.02 0,6£0,02 */*%/# | 0,5£0,02 */*¥/# |  0,4+0,02 **/#
v | 950 | 0 |y
1| 60,3022,11% | 65,26+2,25 * 66,52,39 * 70,3+2,53 **
Total protein, g/l | 76,13£2,12 | 2 | 60,31£1,92% |  75,8+2,31%*% | 7824204 *%/# | 8124231 **/#
3| 60,28+1,84% | 80,242,37 *H/# | 82342,13 *¥/# | 82,6+2,12 ¥¥/#
50374 1| 43,63£2,33* | 45,32+1,97 * 50.42+1,79 * 51,041,92 *
Albumin, % 2 | 43,6042,34 % | 54,.83+135%%/% | 59274125 **/# |  59,8+1,18 **/#
2,23 3 [ 43,6342,35 % | 57,15£1,42 *¥/4# | 60,421,34 *¥/# | 60,1%1,24 **/#
1| 2,83£0,06 % | 2,74+035 * 2,7240,53 * 2,60£0,17 *
* % [kk kk kk
Bile acid, mmoll | 1275001 |2 | 281#008°% | 2124003 #/*#/i | 1572005 **/it | 1.39+0,04 **/
3 | 282007+ | 0RO e | 1204005 *xppees
1| 430+0,15* 424+021% 4,1320,13% 4,01£0.21 *
Thymol test, 2 | 433£0,13% | 3,5320,17 #rrpy | 21007 3,09+0,08 **/#
C . 2,82:0,13 * Ak /4
conditional units
3| 432+0,12% | 3,410,10 */#% /4 f/’f,?;?ﬁi 2,7620,07 ** /5%
o 78,543,26* 80,2:3,75* 82,7+3,14* 87,3+3,79*
G omerular * EYES S kk kk
Altraton ate, ml/ | 117.083.37 |2 | 78.3%325% | 96.562.43 */**/i | 100262.64 **/i | 1058£2,28 **/i
min 3 | 78.6+3.28% L?fﬁ:ifz 15};73;21 116,142,39 **/f4/+5+

notes: * the difference is probable compared to the indicator for practically healthy persons (p<0,05),

** the difference is probable compared with the indicator before treatment (p<0,05);

# - the difference is probable compared to the indicator after treatment in patients in group 1 (p<0.05),
**% _ the difference is probable compared to the indicator after treatment in patients in group 2 (p<0,05)
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ment in patients 2" and 3" groups: respectively, 2.3 and
2.8 times (p<0.05), compared with only the tendency
to decrease (p>0.05) in group 1, with a probable in-
tergroup difference (p<0,05). It should be noted that
the activity of AST and ALT in patients with NASH 1
group in the treatment dynamics remained significantly
elevated during the entire observation period, which re-
quired the appointment of an additional course of treat-
ment. The use of SAM and SAM with V also produced
a powerful anti-inflammatory effect. Thus, in patients
with 2"- and 3" groups in the dynamics of treatment,
the thyme test decreased by 1.2 and 1.3 times (p<0.05)
with unlikely changes in group 1 (p> 0.05); The al-
bumin / globulin ratio increased by 1.3 and 1.4 times
(p<0.05) versus the growth trend in group 1 (p> 0.05).
The highest anti-inflammatory effect of SAM therapy
with V versus the appointment of SAM alone is evi-
denced by the results of the study of the thyme sample
after 90 days of treatment: a decrease of 1.3 and 1.5
times (p<0.05) and 3 months later after treatment with
a stable normalization of the indicator (p>0.05).

In the dynamics of treatment with SAM and SAM
with V, a significant increase in the liver protein func-
tion was found (albumin content in the 2™ and 3™
groups increased 1.3 times (p<0.05) versus 7.7% (p>
0.05) in group 1 ) and a probable increase in the con-
tent of total protein in the blood, respectively, in 1,3
and 1,4 times (p<0,05) versus 1,2 times in group 1, 3
months after treatment (p<0,05). Thus, SAM possess-
es powerful membrane-stabilizing properties, stably
eliminates the manifestations of cytolysis, cholestasis,
mesenchymal-inflammatory syndrome, increases the
albumin-synthesizing function of the liver in patients
with NASH and prevents the loss of albumins in the
conditions of CKD I-II st. At the same time, complex
therapy SAM with V is superior to the effectiveness of
correction of these syndromes due to the implementa-
tion of powerful metabolic, antioxidant, antihypoxant,
energy-specific properties of Meldonium [6-8] and may
be recommended for the introduction into the practice
of internal medicine and gastroenterology for treatment
NASH on the background of obesity and CKD I and II
stages.

Analyzing the functional status of the kidneys in the
examined patients in the dynamics of treatment, it should
be noted that the proposed therapy of SAM and SAM with
V contributed to the correction of a significantly reduced
GFR (Table 2) after 30 days treatment with an increase
of 1.2 and 1.4 times, respectively (p<0.05). In the distant
term, a stable normalization of the indicators in patients
with 2" and 3™ groups was observed, with an increase of
1.3 and 1.5 times, respectively (p<0.05).

The established nephroprotective properties of SAM
that are potentially Meldonium are probably due to the
ability of these drugs to eliminate endothelial dysfunc-
tion, improve microcirculation, and prevent the progres-
sion of kidney fibrosis.
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Conclusion. S-adenosylmethionine (ahepta) in a dose
of 600 mg sublingually in patients with non-alcoholic
steatohepatitis on the background of obesity and chronic
kidney disease of the 1st and 2nd st. produces powerful
membrane-stabilizing effects on the affected hepatocytes,
stably eliminates the clinical manifestations of the dis-
ease, the intensity of cytolysis, cholestasis, mesenchymal-
inflammatory syndrome, inhibits the progression of hepatic
and renal dysfunction (increases the albumin-synthesizing
function of the liver, the velocity of glomerular filtration) by
optimizing the control of fibrosis of the liver and kidneys.
Complex therapy with S-adenosylmethionine (ahape) and
Meldonium (500 mg / day vasonate) is superior to the correc-
tion of these syndromes NASH and CKD, since the vasonate
potentially potentiates the action of S-adenosylmethionine in
acute and distant observation periods.

Promising further research in this area. is the es-
tablishment of probable mechanisms of the influence of
S-adenosylmethionine and Meldonium on the course of
chronic kidney disease and non-alcoholic steatohepatitis
on the background of obesity, the intensity of oxidative
and nitrosatitistic stress, functional state of the endothe-
lium and the intensity of fibrous reactions in the liver and
kidneys.
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SUMMARY

CLINICAL EFFICACY OF S-ADENOSYLMETHI-
ONINE IN PATIENTS WITH NON-ALCOHOLIC
STEATOHEPATITIS AND CHRONIC KIDNEY
DISEASE I-II STAGE

Antoniv A., Antofiychuk N., Danylyshina T.,
Trefanenko I., Shuper V.

Higher State Educational Institution of Ukraine “Bukov-
inian State Medical University”, Chernivtsi, Ukraine

The article presents a theoretical generalization of the
results of the clinical efficacy of S-adenosylmethionine in
patients with non-alcoholic steatohepatitis (NASH) in co-
morbidity with obesity and chronic kidney disease (CKD)
of the 1st-2nd stages.

The objective of the article was to determine the likely
effect of S-adenosylmethionine and Meldonium on the
clinical course of non-alcoholic steatohepatitis (NASH)
and chronic kidney disease (CKD) of the I-II stages.

We examined 75 patients with NASH with comorbid
obesity I degree and CKD I and II dgrees. To determine
the efficacy of the treatment, 3 groups of patients were
randomized according to age, sex, degree of obesity, ac-
tivity of the cytolytic syndrome of NASH and the stage
of the CKD.

SAM possesses powerful membrane-stabilizing proper-
ties, stably eliminates the manifestations of cytolysis, cho-
lestasis, mesenchymal-inflammatory syndrome, increases
the albumin-synthesizing function of the liver in patients
with NASH and prevents the loss of albumins in the condi-
tions of CKD I-II st. At the same time, complex therapy of
SAM and vazonate is superior to the effectiveness of correc-
tion of these syndromes due to the implementation of pow-
erful metabolic, antioxidant, antihypoxant, energy-specific
properties of Meldonium and may be recommended for the
introduction into the practice of internal medicine and gas-
troenterology for treatment NASH on the background of
obesity and CKD I and II stages.

The established nephroprotective properties of SAM
that are potentiated by Meldonium are probably due to
the ability of these drugs to eliminate endothelial dysfunc-
tion, improve microcirculation, and prevent the progres-
sion of kidney fibrosis.

S-adenosylmethionine (ahepta) in a dose of 600 mg
sublingually in patients with non-alcoholic steatohepatitis
on the background of obesity and chronic kidney disease
of the 1st and 2nd st. produces powerful membrane-sta-
bilizing effects on the affected hepatocytes, stably elimi-
nates the clinical manifestations of the disease, the inten-
sity of cytolysis, cholestasis, mesenchymal-inflammatory
syndrome, inhibits the progression of hepatic and renal
dysfunction (increases the albumin-synthesizing function
of the liver, the velocity of glomerular filtration) by op-
timizing the control of fibrosis of the liver and kidneys.

© GMN

Complex therapy with S-adenosylmethionine (ahape) and
Meldonium (500 mg /day)(vasonate) is superior to the
correction of these syndromes NASH and CKD, since the
vasonate potentially potentiates the action of S-adenosyl-
methionine in acute and distant observation periods.
Keywords: non-alcoholic steatohepatitis, chronic kid-
ney disease, clinical syndromes, S-adenosylmethionine.

PE3IOME

KIIMHUYECKAS DO®EKTUBHOCTD S-AJEHO3WJI-
METHUOHHHA Y MTAHUEHTOB C HEAJIKOI'OJIb-
HBIM CTEATOI'ETATUTOM U XPOHUYECKUM
3ABOJIEBAHUEM ITOYEK I-IT CTAIUA

AHTOHMB A.A., AHTOGUuyk H.II.,
Januwmnmmua T.M., Tpepanenko U.B., lllynep B.O.

Buvicwee cocyoapcmeennoe obpazosamenvroe yupedcoe-
Hue Ykpaunvi «ByKOGUHCKULL 20CY0apcmeentbiil Meou-
yunckuil ynugepcumemy, Qepnosywi, Yepauna

[lenplo TaHHOTO HCCIEIOBAaHUS SIBUJIOCH OIpererne-
HHE BEpPOSTHOTO0 3 pekra S-aeHO3UIMETHOHNHA U MEJTb-
JIOHUS Ha KIIMHUYECKHUIl KypC HEalKOTOJILHOTO CTearore-
naTuTa U XpoHn4eckoro 3aboneBanus moyek [-I1 cragum.

Hccnenosansl 75 MalMEHTOB ¢ HEAJIKOTOJIbHBIM CTE-
aTOTENaTUTOM, COITyTCTBYIOUIMM OXHpeHHeM | cremeHu,
XpoHuueckuM 3adonuBanueM nouek I u Il cramum. J{is
ornpezaeeHust SPPEKTUBHOCTHU JieueHUs1 ObLIIM PaHJIO0MH-
3UpPOBAHBl, B 3aBUCHMOCTH OT BO3pacTa, MOja, CTEIECHU
OXKHUPEHHsI, AKTUBHOCTH LUTOJIUTHYECKOTO CHHApPOMA
6€3aJIKOTOJIBHOTO CTEaTOrenaTuTa U CTaAUN XPOHHUUECKO-
0 3a00JIMBAHUS [TOYEK, TP IPYIIIbI MAIIUSHTOB.

YcraHOBICHHBIE  HE(PPONPOTEKTOPHBIE  CBOWMCTBA
S-aneHO3NIMETHOHUHA, TOTEHI[MMPOBAHbIE MENJOHUEM,
BEPOSITHO, CBA3aHBI C CIHOCOOHOCTBIO 3THX MpenapaTroB
YCTPaHATh IHIOTEIHAIBHYI0 TUCHYHKIHIO, YIy4IIaTh
MUKPOIUPKYJISIIHIO U MPEJOTBPAIIaTh MPOrpeccCUpoBa-
Hue $prbpo3a Mnoyex.

S-anenoszunmernonuH (Arenrta) B noze 600 mr cy-
OIMHTBANBHO Y MALMEHTOB C HEAIKOTOJIbHBIM CTeaToremna-
TUTOM Ha (DOHE OKUPEHHS U XPOHUYECKOTO 3a00JIeBaHNUS
moyek I-II cranuii oka3piBaeT CHILHOEC MEMOpaHO-CTa-
Ounu3upyoee aeiicTBUe Ha MOPaXKCHHBIE TeaTOLUTHI,
CTaOMJIbHO YCTpaHSIeT KJIMHUYECKUE MPOSBICHHs 3a00-
JIeBaHUs, UHTEHCUBHOCTh LIUTOJIN3a, XOJecTa3a, ME3CH-
XMMaJIbHO-BOCHAIUTENIFHOTO CHHJIPOMa, HHTHOHpYeT
MPOTrPECCUPOBAHUE MCUCHOUYHOW U MOYCYHON TUCHYHK-
LM MyTEeM ONTUMM3ALUKU KOHTPOJs Gpudpo3a nmeyeHu u
noyek. KommnekcHas Tepanus ¢ S-aieHO3UIMETHOHUHOM
(Arenta) n menpnonuem (Bazonar) 500 mr/nens mpe-
BOCXO/IUT KOPPEKILHUIO0 CHHIPOMOB HEAJIKOTOJIBHOIO CTe-
arorernaruTa U XpOHMYECKOro 3a00JeBaHHs IOYEK, TO-
cKobKy BazoHar moTeHnuanbHO MOTEHIUPYET JeicTBHE
S-aeHO3MIMETHOHUHA B OCTPBIE M OTJAJICHHBIC NEPHO-
I1bI HaOJIIONEHHUS.
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THE IMPACT OF 12-MONTH GROWTH HORMONE REPLACEMENT THERAPY
ON LIPID METABOLISM AND ADIPOSE TISSUE DISTRIBUTION IN GEORGIAN PATIENTS
WITH ADULT GROWTH HORMONE DEFICIENCY

Bostoganashvili N., Zerekidze T., Janjgava Sh., Lomidze M.

Iv. Javakhishvili Thilisi State University, Department of Clinical Endocrinology;
National Institute of Endocrinology”, Thilisi, Georgia

Adult Growth hormone deficiency (AGHD) is a rare
disorder, which is characterized by the inadequate growth
hormone (GH) secretion from the anterior pituitary gland.
AGHD has been estimated to affect 1 in 100,000 people
annually. About 15-20% of cases represent the transition
of childhood GH deficiency into adulthood. The disorder
affects males and females equally [1].

The primary causes of AGHD are different hypotha-
lamic-pituitary lesions, including trauma, surgical injury,
subarachnoid hemorrhage and etc. GHD often coincides
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with the discovery of pituitary tumors, usually between
the fourth and fifth decades of life [9]. AGHD causes
several symptoms: reduced lean body mass, increased
visceral fat, premature atherosclerosis, abnormal carbo-
hydrate and lipoprotein metabolism, impaired cardiac
function, reduced exercise capacity and decreased bone
mineral density [5]. Recent cross-sectional surveys from
various countries have confirmed much higher prevalence
of cardiovascular and metabolic disorders in patients with
GHD, in comparison with the general population [10].
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Table 1. General characteristics of the study population

GH replacement group n=10

Placebo group n=10

Females 3
Sex
Males 7
BMI (kg/m?) 289+2.8 27.6+3.9

Duration of Hypopituitarism

2 yrs=3months

2yrs=5 months

Trials on recombinant human GH have begun since
1980’ and since that period large amount of data has been
accumulated. Recent double-blind, randomized, placebo-
controlled trials have shown a remarkable decrease in
low-density lipoprotein cholesterol (LDL) and total cho-
lesterol levels, following the GH replacement treatment in
GHD adults, compared to the baseline values. In addition,
GH treatment has shown beneficial impact on body fat
distribution [2,6,7]. Furthermore, patients reported a sig-
nificant improvement of their quality of life [3,8].

Several studies show not remarkable, but partial im-
provement of lipid profile after GH treatment. One of the
authors reported a significant reduction of total cholester-
ol levels after 6 months of GH treatment, however plasma
triglycerides elevated [4].

The impact of GH replacement therapy on lipid profile
and body fat distribution was never studied in Georgian
people. As GHD is one of the reasons of dyslipidemia and
increased visceral fat mass, we decided to evaluate the
effect of GH replacement therapy on plasma lipid metabo-
lism and fat distribution in our population.

Material and methods. Double-blind, placebo con-
trolled study was carried at the National Institute of En-
docrinology (Tbilisi, Georgia). The study protocol was
approved by local ethics committee.

Inclusion criteria for the study were: diagnoses of
acquired growth hormone deficiency, age >18 years,
compensation on replacement hormone doses (vaso-
pressin, thyroid, adrenal) for at least 6 months prior to
the screening.

Patients were excluded from the study if: there was a
contraindications to GH treatment; participation in other
clinical trial within 6 months of screening; active malig-
nant diseases (except the surgically removed basal cell
carcinoma ); a new diagnosis of pituitary adenoma within
the 15 months of screening; presence of untreated adrenal
insufficiency; active acromegaly in the past 4 years or ac-
tive Cushing's syndrome in the past 1,5 year; diagnosis of
type 1 diabetes mellitus or uncontrolled type 2 diabetes
mellitus ( HBA1c >8%).

Based on inclusion and exclusion criteria twenty
patients (11 females and 9 males) were enrolled in a
randomized, double blind, placebo-controlled study
(Table 1).

All patients were randomly distributed into two
groups. Patients in the first group were treated with GH
and patients in the second group were given placebo.

A Human growth hormone, comprised of the authen-
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tic human GH sequence was injected intramuscularly. The
starting dose was 0,33 [U/kg and later was down titrated
by = 25-50%, according to individual characteristics.

All patients in both groups were recommended to fol-
low healthy diet. Dietary recommendations were changed
every 2 months. Other medications that could affect lipid
metabolism and body distribution were forbidden during
the whole study period.

GH deficiency was defined biochemically, based on
the results of the blood GH, IGF and IGF binding protein
3 tests. All of them were essayed immunoenzymatically.
GH deficiency was defined on the basis of stimulated GH
response to insulin-induced hypoglycemia (blood glu-
cose, ~2.2mmol/L) less than 10mU/I. According to test
results, most patients had severe GH deficiency (below
4 mU/).

In order to determine impact of the GH treatment on
the lipid spectrum and adipose tissue distribution, the as-
sessments were collected on baseline and after 6 and 12
months of the study.

Serum cholesterol and triglyceride levels were as-
sayed enzymatically. High density lipoprotein (HDL)
cholesterol was assayed after precipitation of other lipo-
proteins with dextran sulfate and magnesium. LDL cho-
lesterol was calculated from Fried Wald’s formula.

Fat mass distribution was analyzed by dual-energy x-
ray absorptiometry (DXA) in the following areas: Legs,
Trunk, Android, Gynoid and total body. Adipose tissue
was calculated in the percentages.

Data were analyzed by SPSS 18 (SPSS Inc., Chicago,
IL, USA).All data are presented as the mean +- SD or
median (range). ANOVA test was used to see the differ-
ences in group means in normally distributed data, in case
of non-normally distributed data, the Mann-Whitney U
test andWilcoxon’s test were used for unpaired and paired
comparisons, respectively.

Results and their discussion. A total of 20 patients
were enrolled in the study. At baseline, all patients in
both groups had dyslipidemia. After 12 months of treat-
ment mean values of low density lipoprotein cholesterol
(LDL-CH), total cholesterol (CH) and triglycerides (TG)
were increased in GH treated patients, compared to the
control group (median increase in LDL-CH, CH and TG
were 0.1mmol/l, 0.1mmol/l and 0.3mmol/l, respectively).
In contrast, the favorable effect was seen in high density
lipoprotein cholesterol (HDL-CH) levels with the median
increase in 0.2mmol/l). The most significant increase was
shown by TG (Fig. 1).
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Fig. 1. Percentage change in median lipid profile (TG,
Total CH, HDL, LDL) in the treatment group

The total CH /HDL and LDL/HDL cholesterol ratios
were not decreased either. However, there was a decrease
of total CH, LDL-CH and TG levels in control group.
None of the patients received statin therapy or other addi-
tional medications that could have effect on lipid metabo-
lism, thus we presume, it could be result of the healthy
diet and physical activity, which was better followed in
the control group (Table 2).

The percentage of body fat distribution was also ele-
vated in all examined areas in the treatment group (DXA:
Legs +10.22%, Trunk: +7.43%, Android: +5.59%, Gy-
noid: +10.59%, Total body :+7.6%) after 6 and 12 month
of GH replacement therapy.

In the control group the values of fat distribution
in different areas, obtained after 6 and 12 months of
the study, were almost similar to the baseline values
(Table 3).
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1 -

.

0 MONTH 6 MONTHS 12 MONTHS

g study group »— control group

Fig. 2. Trend of total fat (Region %Fat) in GH
treatemnt and control groups (% change vs previous)

When the results were adjusted by the gender or by
presence or absence of additional pituitary hormone defi-
ciencies, the results remained the same.

It is evident, that our study has not shown any im-
provements in lipid profile and body fat distribution in
GH treated patients. Dyslipidemia was worsened after
12 months of GH replacement therapy, while patients
in the placebo group had showed much better results of
the whole lipid profile. Moreover, we cannot consider
the elevation of HDL-CH in the GH group as the partial
improvement, because the same trend was seen in the
patients from the control group. Furthermore, there was
an increase in adipose tissue distribution percentages in
GH treated patients, compared to the control group pa-
tients. Thus, according to our results, the role of GH in the
improvement of lipid spectrum in aGHD patients can be
considered as ineffective.

The results of our study were not in line with Beshy-
ah-Henderson’s study results, which showed complete
improvement of lipid profile in aGHD patients, after
18 months of GH therapy [2]. Murray’s and coworkers’

Table 2. GH effect on lipid profile in treatment and placebo groups (the mean + SD), mmol/l

l!;_l (I))fli(lle Treatment group Control group
Total cholesterol | 5.44+1.1 5.49+1.1 5.54+0.9 4.96+1.2 4.9+1.27 4.8 £0.97
HDL-CH 0.8 0.7 0.95+0.23 1+0.8 1.2+0.98 1.25+0.7 1.35+1.1
LDL-CH 3.55+1.3 3.59+1.6 3.65+1.5 3.1£1.12 3+1.2 29+1.3
Triglycerides 2.2 +0.56 2.4+1.1 2.5+0.4 1.5+0.9 1.5+0.8 1.4+0.7
Table 3. Percentages of Adipose tissue distribution in different areas on baseline level
and after 6 and 12 months of the study in GH treatment and control groups
Areas Treatment group Control group
Legs 28.12%+5.41 | 30.4%+3.45 | 38.34%= .56 29.22%+4.66 30.27%+4.23 30.12%+7.77
Trunk 38.24%+7.88 | 43.33%+4.44 | 45.67%= 5.98 40.4%=5.55 40.6%+4.99 39.9%+4.5
Android | 42.21%+8.72 | 43.3%+5.56 | 48.8 %+ 5.99 45.23%+6.78 46%+6.89 45.77%+7.1
Gynoid 35.11%+4.45 40.8%=+5.9 45. 7%+ 4.78 39.2%+5.51 40.44%*5.14 40.2%=+5.07
Total 32.3%+6.65 35.5%+5.45 39.9%+7.34 34.77%%5.56 34.9%6.11 35.2% £6.76
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study has also shown a remarkabledecrease in LDL and
totalcholesterol levels in the GHD adults, following GH
replacement treatment,compared to the baseline level and
the same profile of placebo group [7]. The reason of re-
markably different results may be various including envi-
ronment, nutritional habits, lifestyle and etc. Moreover,
there are some other important factors that might influ-
ence the results, such as different GH doses or injection
frequency, preexisting lipid profile, coexisting illnesses
and etc.

Though our study has not shown expected improve-
ment in lipid profile and body fat distribution it still has
practical values. Present study is a good example that
people in different countries differ between each other
and performance of national studies are important to de-
termine the effect of treatment for individual population.

Our study had several limitations, such as small study
population and the short study duration. In hope to receive
favorable effect on study parameters we decided to pro-
long the trial for the next 12 months.

Conclusion. Twelve-month GH replacement ther-
apy in Georgian adults with GHD did not show benefi-
cial effect on lipid profile and body fat distribution. As
12-month study period might not be enough to determine
the full impact of GH on lipid profile and body fat distri-
bution we decided to prolong the observation for the next
12 months.
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SUMMARY

THE IMPACT OF 12-MONTH GROWTH HOR-
MONE REPLACEMENT THERAPY ON LIPID
METABOLISM AND ADIPOSE TISSUE DISTRI-
BUTION IN GEORGIAN PATIENTS WITH ADULT
GROWTH HORMONE DEFICIENCY

Bostoganashvili N., Zerekidze T., Janjgava Sh.,
Lomidze M.

Iv. Javakhishvili Tbilisi State University, Department of
Clinical Endocrinology, National Institute of Endocrinol-
ogy”, Thilisi, Georgia

Growth hormone deficiency (GHD) is one of the rea-
sons of significant metabolic morbidities inchildren and
adults. The aim of our study was to evaluate the impact of
growth hormone (GH) replacement therapy on lipid pro-
file and adipose tissue distribution in adults with GHD.

Twenty hypopituitary adults, aged 40.75+2.2 years (mean
+ SE, range 20.5-60), with adult onset GHD (aGHD) were
enrolled in a randomized, double blind, placebo-controlled
study. 10 patients received recombinant growth hormone in-
jection once weekly for 12 months, and the rest 10 patients
(as control group) received placebo. The patients were se-
lected from the basis of National Institute of Endocrinology.

After 12 months of treatment mean values of low den-
sity lipoprotein cholesterol (LDL-CH), total cholesterol
(CH) and triglycerides (TG) were increased in GH treated
patients, compared to the control group (median increase
in LDL-CH, CH and TG were 0.1 mmol/l, 0.1 mmol/l and
0.3mmol/l, respectively). In contrast, the favorable effect
was seen in high density lipoprotein cholesterol (HDL-
CH) levels with the median increase of 0.2 mmol/l). Fur-
thermore, there was an increase in adipose tissue distri-
bution percentages, in GH treated patients (DXA: Legs
+10.22%, Trunk: +7.43%, Android: +5.59%, Gynoid:
+10.59%, Total body: +7.6%), compared to the control
group, in which adipose tissue distribution was slightly
improved or remained unchanged.

Since the results of 12-month growth hormone treat-
ment therapy did not show any improvements in lipid pro-
file and adipose tissue distribution, the decision was made
to prolong the study for the next 12 months.

39



Keywords: growth hormone deficiency, pituitary
gland, lipid profile, adipose tissue distribution, growth
hormone replacement therapy.

PE3IOME

BJIMSTHUE 3AMECTUTEJBbHOM TEPAITUU I'OP-
MOHOM POCTA HA )KUPOBOW OBMEH 1 PAC-
NPEJEJEHAE )XUPOBOW TKAHHM V B3POC-
JIbIX HAODMEHTOB C JE®@UIIUTOM I'OPMOHA
POCTA, PE3VYJIBTATBI 12-MECAYHOI'O UCCJIE-
JOBAHUA

Bocroranamsuan H./I., 3epexunze T.B.,
Jekanmkrasa L., Jlomuaze MLII.

Tounucckuil cocyoapcmeennulii yhusepcumem um. M. ica-
saxuwisuny, Kageopa KIUHUYECKOU HHOOKPUHOLOLUU,
Hayuonansnoiii uncmumym sHookpuronozuu, Tounucu,
Ipy3us

Jledunut ropmoHa pocTa SBISETCS MPHYUHON MeTa-
OOIMYECKOTO pACCTPONCTBA KaK y IETEH, TaK M B3POCIBIX.

[lenpro 1aHHOTO MCCIIEAOBAHUS SBUIIACH OLICHKA 3(-
(DEeKTUBHOCTH 3aMECTUTEIBHON TEPAIMH TOPMOHOM pO-
CTa IUIs yIydIIeHUs MeTaboim3Ma JMIHI0B U pacIipe-
JIENICHNS )KUPOBOM TKAHM y B3POCIBIX C IPHOOPETEHHBIM
Ie(pUIIITOM TOPMOHA POCTA.

B unccrepoBannn mpuHsiM ydactue 20 MAnMeHTOB
HannoHanbHOrO MHCTHTYTa SHAOKpUHOIOTHH C Aedu-
IUTOM TOPMOHA pocTa, n3 HUX 11 >keHmuH n 9 MyX4nH
(cpemumit Bo3pact 40,75+2,2 net). PannomusupoBanHOE
HCCIIEZIOBAHNE IIPOBEICHO IOCPEICTBOM JABOWHOTO Clle-
roro Metoza. 10 mamueHTaM MpoBeieHa 3aMECTUTEIbHAs
Teparnusi FTOpPMOHOM POCTa, OCTAIbHbBIE COCTABIIIN IPYIITY
KOHTPOJIS 0€3 Tepammm.

Cmyctsa 12 MecsleB manueHTaM OCHOBHOH M KOH-
TPOJIHOHM TPYyNIT HPOBEAEHO OMOXMMHUYECKOE HCCIIENO-
BaHME KPOBH. Pe3ynbTaTsl MPOIEHTHOTO paclpeeIeHUs
KHUPOBOH TKAaHM M JIMIHIHOTO TPO(WIA y TMAIMEHTOB
OCHOBHOW TPyNINbI OBUTH CIEAYIOIMMU: JHUIIONPOTENH
HU3KOW TIIOTHOCTH U OOIIUI WHAEKC XOJIeCTepUHA COCTa-
BWJIH, B cperHeM, 0,1 MMOJIB/II, CKOPOCTh TPUTITUIICPUIOB
YBEIMUMIACh B CPAaBHEHHH C II€PBOHAYAIBHBIMH JIaHHBI-
MH, B cpemHeM, 1o rpymme Ha 0,3 MMOJb/1I. YIOBIETBO-
PHUTENBHBII PE3yNbTaT BBISIBICH CO CTOPOHBI JIMIIOIPOTE-
MHA BBICOKOW TIOTHOCTH B YBEJIMUCHMH IIOKA3aTEICH, B
cpernaeM, Ha 0,2 MMOJIB/II.

OTpunarenbHble PE3yIbTaThl BBISIBICHBI B IPOLCHT-
HOM PACHpEIENICHNH KUPOBOM TKaHU MAllMEHTOB OCHOB-
HOM rpynbl, KOTOPOE ONPEAEISUIOCH METOIOM JIBOMHON
SHEepreTHIeckor abCcopOIMOMETPHH: HIDKHUE KOHEYHO-
cti +10,22%, Tynosure: +7,43%, abmoMuHaIBHAS YaCTh
+ 5,59%, runongnas wacte + 10,59%, mo Bcemy Tery
+7,6%. AHanorn4Hbele TOKAa3aTeld y MAalUEHTOB KOH-
TPOJILHOI I'PYIIIBI OBUIN CIIETKA YITydIIeHBI HIH HE ObLTH
N3MEHEHBI.
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Ha ocHoBaHHH pe3ynbTaToB MPOBEACHHOTO HCCIIENO-
BAaHUsI CIICYET 3aKITIOUHTh, YTO 3aMECTUTEbHAS TEeParHsl
TOPMOHOM POCTa HE OKa3aja MOJIOKHTENBHOTO dddexTa
Ha TIPOIICHTHOE pAaCIpe/CiCHUEe KUPOBOH TKaHH H JIH-
nuHoro npoduis. TlonydeHHble TaHHBIE SIBISIOTCS pe-
3yNbTaTaMK MIEPBOTO 3Tana MCCACIOBaHHS, KOTOPOE JJH-
jock 12 Mecsnes.
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IMATOJIOI'UA KOXHU ITPU CAXAPHOM JIMABETE:
KIIMHUKO-ITATOTEHETUYECKHUE KOPPEJIAIIUU (OB30P)

'Kouer K.A., Ulutyc U.A., 'Cucrynos U.B., ?Cymnaesa O.H.

!HayuonanbHas MeOUyunckas akaoemust nocieounionto2o oopasosanus um. ILJI. Hlynuka;
B . N .
Yxpaunckuii nayuno-npaxmuyeckuii yenmp sHOOKPUHHOU XUPYPUL,
MPAHCNIAHMAYUYU SHOOKPUHHBIX 0pearo8 u mraneu MO3 Vkpaurovl

CornacHo manHbIM Beemuproit Opranuzanmm 3npaBo-
oxpanenus (BO3) 3a 2014 1., konmuyuecTBO OOMBHBIX caxap-
HbiM uaberoMm (CJI) cpemu B3pOCiIoro HaceneH s TIaHeTh
COCTaBUJIO OKOJIO 422 MUIITMOHHOB [5]. Cpean ocnoxHeHni
C/1 KIIMHUYECKYIO M COLMATIbHYIO 3HAYMMOCTh MIMEET JHa-
Oeruueckasi aHTHOMATHSI, TOJMHEHPONaTHs, peTHHOIIATH,
HedponaTus, CHHAPOM JradeTudeckoit cronsl. [5,16]. Tak-
JKE HEMAJIOB)KHYIO POIIb UTPACT U THA0CTHICCKAST ICPMO-
TaTus, Ha KOTOPYIO KIMHUIIACTAM CTOHUT OOpaIiarh BHIMa-
aue. [1o cBemeHMsIM pa3HBIX aBTOPOB, JEPMATONIOTUIECKIE
nipo6emsr Habmonatorest y 40-70% narmenTos ¢ C/1 [8,14].
[puaem puck pasBuTus naronoru xkoxu npu CII oOpartHO
Koppenupyer ¢ 3P(HEKTUBHOCTHIO KOPPEKIIMH METaboIide-
CKHX HapyILICHUH, Bappupys B npeaenax 30-60% mpu agek-
BaTHOM IJIMKEMHYCCKOM KOHTpOJIE, 10 94% mpu ero uead-
¢dexruBHOCTH [9].

[Tpu 06cyIeHNN KITMHUYECKUX acleKTOB MaTOJIOTHH
koku 1pu C/l CTOMT OTMETHTH HEKOTOPBIH Jyallu3Mm: C
OJIHOW CTOPOHBI, IEPMATOJIOINYECKUE U3MEHEHHS MOTYT
ObITh TepBOl KiMHUYeckor Marudecrarueir CI [14], ¢
JPYyTOl — KOXKa, KaK HanboIiee KPYIHBIA OpraH, SBISIEeTCS
IUTAIIApPMOM pealn3aliyl KIFOUEBBIX MMATOTeHETHIECKIX
MEeXaHM3MOB pa3BHUTHs auabdera [15].

Kak m3Bectno, CJI MOXeT BECTH K pa3BUTHIO AHa0ET-
crenu(pUIeCKUX MOPaKCHUH KOKH (IuadeTHueckas aep-
Monarus, AuadbeTHyeckas CKIepoJepMa, TUadeTHUECKUEe
Oymiibl, nuabernueckue panbl) [8]. C apyroi cTOpoHsI,
nanmuue CJl npenorpenenser Ooiiee BHICOKYIO YacTOTy
pa3BUTHUS JIPYTUX JEPMATOJIOINYECKUX MOPaKCHUH (MH-
(eKIMn KOXKM M NPUIATKOB, BOCHAIMTEIBHBIC JIepMaTO-
3bl, J0OPOKaYEeCTBEHHBIE M 3JI0KAYECTBEHHbIE HOBOOO-
pasoBanus u 11p.) [12,14]. B ocHOBE IepMaTOIOTHIECCKIX
mpobaem mpu CJI exat KIro4YeBble CHCTEMHBIC HapyIIIe-
HUS, BKIJIIOYAs MHKPOAHTHOIATHIO, TTOJUHEHPOIATHIO,
MeTabomudeckne HapymeHHs (THIePIIUKeMHS, KOHE-
HBIE TTPOAYKTHI TIMKO3MINPOBAHNS, AUCITUITAICMNS ), Ha-
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pyllIeHue MMMYHOJIOTHYECKOW peakTuBHOCTH [3,9,15].
OnnuM u3 Hambosiee paHHMX W YacThIX Hecnenuduye-
CKHX IIPOSIBJICHUM BOBJICUEHUS KOXKHU B IATOJIOIMUYECKUM
nporiecc npu CJI sBiseTcs pa3BUTHE KCepo3a U KOKHOTO
3y/a, MOSIBIICHHE KOTOPBIX CUUTAECTCA CISICTBUEM MUKPO-
AQHTHONATHH, BeIyNIeH K HapyIIEHHIO TPOGUKH U THIpa-
TalMN KOXH, TUCQYHKIMH TyYHBIX KJIETOK, a TaKKe IMo-
muHeiponaruu [1,8,12,24]. [locnenusist accouuupoBaHa
HE TOJBKO C HapyIICHHEM CEHCOPHOH (DyHKINHM KOXH H
peryisueii cCocyancToro TOHyca, HO TaKXKe C N3MEHEHH-
em OanmaHca HeHPOMETUTOPOB U HEHPOTpOohHIeCcKuX (ak-
TOPOB, MOLYJIUPYIOIINX MUKPOLUPKYJIALHUIO, Tponudepa-
uio ¥ (G epeHIUpoBKY KIETOK AMUASPMUCA U AEPMBI
[14,15,18]. He MeHee TUITHYHBIM BapHAHTOM TOPAKCHUS
koxu nipu CJ1 siBistrorcst kKokHble MH(pekuun (6akrepu-
AJIbHBIE MJIM TPHOKOBBIE), KOTOPBIE BBISIBISIFOTCSI, 110 JAaH-
HBIM Pa3HBIX aBTOPOB, Y 30-42% manueHToB, U SBISIOTCS
OTpa)XEHHEM HapyLICHUs] 0apbEepPHBIX CBOHCTB KOXH H
uMMmyHonoruueckoit peakrusHoctu npu CJI [8,21]. Xots
B COBPEMEHHOM JINTepaType MpPEeACTaBICHO JT0CTaTOYHOE
KOJIMYECTBO PAOOT, TOCBSIICHHBIX HW3yYCHHUIO JIepMaTo-
norndeckux npodiem npu CJI, cToUT 0TMETUTD, YTO OHU
B OompIIeii cTemeHn c(hOKyCHPOBAHBI HA OMMMCAHUH DIIH-
JIEMUOJIOTUH ¥ KIMHUYECKON KapTHHBI MTOPAKCHUS KOKU
mpu CJ1 [9,14,19]. Ho nipu 5TOM CyIiecTByeT psiji mpoode-
JIOB B MHTEPIIPETALMH MaTOTCHETHYECKUX MEXaHU3MOB,
OTIpeNIeNAIONINX pa3BUTHE MaTonoruu koxu mpu CI.

Llenpto naHHOrO 0030pa SIBISIETCSl aHAIM3 MEXaHU3-
MOB pa3BUTHs Pa3IMYHBIX BapUaHTOB IAaTOJIOTUU KOXKHU
TIPU caxapHOM Jradere.

[Ipodunakruka pa3BUTHS AaHHBIX W3MEHEHHH 0a3u-
pyercst Ha 3HAHWUUSIX KIIOYEBBIX MaTO(U3HOIOTHYECKUX
MEXaHU3MOB, KOTOPBIE TIPUBE/ICHBI HIKE.

Dpgpexmul ecunepenukemuu U KOHEYHHIX NPOOYKMOS
2NUKOZUTUPOBAHUSL HA KOICY

B ocHoBe pa3zBuTHs GONBIIMHCTBA BAPHAHTOB IOpa-
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xenust koxu rpu CJ1 aexur runepriimkeMust 1 3hGeKToI
KOHEUHBIX MPOAYKTOB mnkosmnupoBanus (AGEs). Tu-
MepIIMKEMUS] HHIUOUpPyeT NMpoiudepayio 1 MUTPALUIO
KEpaTHHOIMTOB, CHHTE3 OEJIKOB, BBI3BIBAET Ao TO3 YHJI0-
TEJINANIBHBIX KIIETOK, CTUMYJIMPYET CHHTE3 OKCH/Ia a30Ta B
(baronurax, BeIeT K HapyIIEHHIO XeMOTaKCHCa U (haroiu-
TapHOH akTUBHOCTH HeWTpodumos [4,21]. Peszymbratom
9THUX U3MEHEHUII SBISAETCS CHIKEHNE KOJTMUECTBA KIIETOK
6a3anpHOTO CIIOSI, CTIIAKUBAHUE SMUAEPMO-AECPMAIIbHOMN
TPaHUIBI, OTPAaHUYCHUE HKCIPECCHH COOTBETCTBYIOLIUX
KEepaTMHOB M yMeHbIlleHue o0mel koHmneHTpanuu JJHK
B anuaepmuce [21,27]. OpHako mpu 3TOM B KOXKE TaIH-
entoB ¢ CJI moryT HaONIONaThCsi U MPOTHBOIIOJIOKHbIE
U3MEHEHHs] — yCWJIEHHE Nposindepanny KeparouuToB 1
pa3BUTHE aKaHTO3a, YTO CBS3BIBAIOT C d(dekramu ru-
MEepUHCYIMHEMUH | MHCynuHOpesucteHTHocTH (UP)
[11,16]. Kpome Toro, B anuaepMuce KOXKH MAIEHTOB C
CJ] onpenensiercst HapyIIeHHE MpoLecca KepaTHHN3AINH,
COIIPOBOJKAAIOIICECS] YBEIMUCHUEM KOJIMUYECTBA M IIIO-
a4 T1 KOPHEOIINTOB — TePMUHAINBHO Au((epeHITNpOBaH-
HBIX KepaTHHOIUTOB [12]. CriexcTBueM 3TOTO SBISAETCS
pa3BUTHE TUIEPKEPATO3a, PETUCTPHPYEMOrO Ha PAHHHUX
JTanax auabeTHYecKoil JepMoIaTHi, MPH YepHOM aKaH-
To3e u mp. [14,19]. B poroBom cnoe snuaepmuca auade-
TUYECKOM KOJKM OTMEUEHO TaK)Ke M3MEHEHHUE JINITUIHOTO
COCTaBa: CHWXKEHHE YPOBHS TPUDIUIEPUAOB U MOBBIIIE-
HUE yPOBHsI LIEPAMUI0B, XOJIECTEPOIIa U JKUPHBIX KUCIIOT,
10 CPAaBHEHUIO ¢ KOHTposeMm [21].

l'mneprivkemMuss BeleT TakkKe K Pa3BUTHIO Cyllle-
CTBEHHBIX MOPQOJIOTHYECKUX M OHOXUMHYECKHX U3-
MEHEHHH B JIepME€, KOTOpbIE BO MHOTOM CBSI3aHBI C
nrcOaraHCcOM TIPOIECCOB CHHTE3a W JIETPAfallid BHE-
KJIETOYHOTO MaTpHKCa, C MOCIEAYIONIMM HapyIICHHEM
ructoapxutektonuku [27]. Eme 40 net Hazan Moczar et
al. [18] nmponeMOHCTPpUPOBAIH HAPYIICHUE YIABTPACTPYK-
Typbl (UOpPOOIACTOB, BBIICIECHHBIX M3 OHONTATOB JUa-
Oetnyeckorl koxu. AGE HampsiMyro MEHSIIOT CBOMCTBa
KOJUTareHa, CHUXKasi €ro paCTBOPHUMOCTh U YIPYTOCTh, MO-
BBIIIAsl PUTHUIHOCTh U YCTOWYMBOCTh K YH3MMAaTHYECKOM
nerpajganuu npu pemonenupoBanuun [28]. Ilocnemgnee
MOXeT 00BsICHATh posib AGEs B passutun ¢pudposa npu
JIMa0eTHYECKOM JiepMoliaTii U ckieponepmun. He me-
Hee BaXHBIM MEXaHW3MOM CKJICPOTHUYECKHX M3MEHEHUI
B muabeTHIecKol Koke sABIseTcs n3MeHeHne auddepen-
LIUPOBKHU aJIUIIOIUTOB TTOJKOKHOM KUPOBOH KJICTUATKH B
MHO(pHUOPOOIACTHI, € TOCIEAYIOMIEH MPOAYKIIMEH U HAKO-
IUIEHHEM KOJITareHa B TITyOOKHX CIIOSX KOXKH, UTO BEIET K
YBEJIMUYCHHUIO €€ TOJIIUHbI 1 PUTHIHOCTH, HAllPUMED, IPU
nuabeTrueckoit ckiepoaepme [17]. Y psaa manueHToB ¢
CJ] nanHbIe N3MEHEHHS BEYT K HAPYIICHUIO TIOJIBH)KHO-
CTU cycTaBoOB KucTeil u crtom. C Apyroil CTOpOHbBI, Jua-
6eT conpoBoxaercst (hparMeHTanrell 1 NCYE3HOBEHUEM
9JIACTUYECKUX BOJIOKOH B CyO3IUTENNAILHON 30HE Jiep-
MBI, I3MEHEHHEM TOJIIIMHBI, KOJTMYECTBA U APXUTEKTOHHU-
KH KOJIJIATGHOBBIX BOJIOKOH, YTO BBI3BAHO YBEIMYCHHEM
KOJIMYECTBA MATPHUKCHBIX MeTamonporenHas (MMP),
00€CTIeunBAIONINX JIETPaJallii0 KOMIIOHEHTOB MEKKIIe-
TouHoro BemiectBa jaepmbl [10,28]. Tlocmeanmit daxt
(B wacTHOCTH, TIOBEIIeHHE ypoBHeH MMP2 u MMPO B
xoxe mpu CJ/I) urpaeT KpUTHYECKYIO PONb B CHHKCHUHU
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o0beMa THaJypOHOBOI KHCIOTBI M PEMOACINPOBAHUM
MHUKPOLUPKYISTOPHOTO pyciia, 0COOEHHO B TOHKOH KOKe
00J1acTH JIMIIA, BOJIOCUCTON YacTH TOJIOBBI M IIPEATUICUHI
[17,27]. DT u3MeHEHUsI BO MHOTOM aHAJOTUYHBI TaKO-
BBIM IIPH CTApPEHHH, B cBsI3U ¢ yeM CJl cuuTaroT oHuM 13
KJIFOYEBBIX TIPOMOTEPOB cTapeHus koxu [10].

Eme oqHnM MEXaHW3MOM HPOMOIIMH CTAPEHHS KOXKH
mpu CII2 sBisieTcs pa3sBUTHE MPOBOCIIATHTEIBHBIX CO-
oprtrii [3]. KoHewHble NPORYKTHI TIHKO3WIMPOBAHUS,
o0pa3yromuxcss B pe3yibTare TIUKHPOBAHHUSA OEJKOB,
JUTUIOB ¥ HYKJIEMHOBBIX KUCIOT [10] sBhsitoTCsS MoI-
HBIMH CTHMYJIATOPaMH 0Opa30BaHUsI aKTUBHBIX PajiMKa-
noB kucnopona (APK), npu 5TomM oHM HapylaroT paboTy
AQHTHOKCHJIAaHTHBIX CHUCTEM, yrHeTas snumuHanuio APK
[10,21]. OT0 B KOHEYHOM HTOre, BEIET K HaPYIICHHUIO
(YHKIIMOHNPOBAHUS BHY TPUKJIETOUHBIX M BHEKJICTOUHBIX
0eKOB, MHAYIHPYIONINX aKTHBAIIMIO BOCHAIUTEIBLHBIX
LUTOKMHOB Yepe3 IyTbh, 3aIlyCKAaeMbIi saepHbIM (ak-
topom Kf (NF-xf) [21]. Penenrroper k AGEs (RAGE)
OTHOCSITCA K MYJBTHIMTAHAHBIM PELENTOpaM CeMeH-
CTBa HMMYHOIJIOOYJIMHOB, KOAMPYEMBIX T'E€HOM, pac-
MOJIOKEHHBIM Ha 6 XpoMOcOMe BOJIM3M T€HOB IJIABHOTO
KoMIIiekca rucrocoBmectumoctu [ u II kmacca [6], T.e.
MaTTEePHPACIO3HAIONINE PELENTOPHI, CBA3BIBAIOIINE TIO-
muMo AGEs, psin npyrux Mosekyn, Brioudas S-100/
KanerpuyanH, amgorepur (high motility group protein
B1 - HMGP-BI1), -amunouansie nentusl. B koxe naH-
HBI BUJI PELENTOPOB 3KCHPECCUPYETCS] Pa3HBIMU KJIET-
KaM¥, BKJIOYas: KEPaTWHOLMTHI, JEHIPUTHbBIE KIIETKH,
SHIOTEIHONUTEI, (pudOpodmacTel, Makpodaru [2,6,14].
D10 ompesenseT MPOBOCHAIUTEIBHYIO AKTHBAIMIO KaK
AMMYHHBIX KJIETOK (Makpodaro, TUM(ONINTOB), TaK U
PE3UACHTOB KOKHA — KEPaTHHOIUTOB U (uOpoOIacToB, B
KOTOPBIX YCHIJIMBAETCSI SKCHPECCHS TPOBOCHAIUTEIbHBIX
(haKTOpOB M XeMOKHHOB, CTUMYJIMPYIOIIUX PEKPYTHPOBa-
Hue nerkonuToB [8,24]. CesassiBanue RAGE ¢ nurangom
BKJIFOYAET HECKOJIBKO CHUTHAIIBHBIX KaCKaJOB, B YaCTHO-
CTH MHUTOT€H-aKTUBUpYyeMble npoTenHknHa3sl (MAPKS),
KWHAa3bl, pPEryJupyeMble BHEKJIETOYHBIMH CHUTHAJIAMH
(ERK) 1 u 2, pocharuaun-nnozuton 3 kuHazy, p21Ras,
CTpecc-aKTUBUpYeMyIo KuHa3y/c-Jun-N-TepMHUHAIBHYIO
KHMHa3y 1 Janus-KHUHA3bI, BOBJICYCHHBIC B PETYIISIHIO Kile-
TogHOTO pocTa u Trdemu [10]. Kpome Toro, ctumymsnms
RAGE B k7neTkax BefeT K aKTHBAIMM TPAHCKPHUIIIINOH-
Horo daxropa NF-kB ¢ mocrenyromieil Tpanckpunmmei
psana mpoBocnanuTeabHBIX TeHoB [10,28]. CnencrBuem
9TOTO SBJSIETCS YBEIWYCHUE B IEPME KOINYECTBA KIICTOK,
MHHUIUHMPYIOIIMX BOCIHAJIEHHE — MaKpo(aroB ¢ mpeBaliu-
poBanuem M1-denoruna [3,29].

Usmenenus 6 Kooice, C6A3aHHbIE C UHCYIUHOPE3U-
CMEeHMHOCMbIO

Hecmorps Ha 10, uto runepriukemus u AGE sBius-
1oTcst o0muM naroreneTnyecknM Mexanmsmom CII 1 u
2 TWIIOB, BBIABJIECHA OIIPEACICHHAs crenuduka gepma-
TOJIOTUYECKUX HapyleHuil npu pazubix Bugax CH. Tak,
cnennduaabiva s CII1 THma cYUTAOTCS JHATTOUTHBIN
HEKpO3, BUTHINTO U nuabermdeckue Oymisl [18]. Xors
JAaHHBIC BAPHUAHTBl MOPAXKEHHUSI KOKU OIMHMCAHBI M TPH
CH2 tuma [1,9]. Ins mocneanero 6onee XxapaKTepHBIMU
SIBJISIIOTCSI aKPOXOPJIOHBI ((hUOpOdNUTEIHATbHBIE TTOJIH-
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IbI), YEPHBIN akaHTO3 (acantosis nigricans), 3pyNnTUBHbIC
KCaHTOMBI, AnabeTHdeckasi CKiIepojepma, aHIpOoTreHHas
ajornenusi, akie, rncopuas u ap. [12,16]. Hannas acco-
nuanus 00ycIIOBIeHa HAJTMYMEM CUCTEMHBIX U3MEHEHUH
BCJIE/ICTBHE METAa0OJIMYECKOTO CHHIpOMa (JIMCIHIHIIe-
mun, 1P) y mammentoB ¢ C/I2. OcHOBHast 4acTh MAallH-
eHToB ¢ oxupenuem u CJ12 crpagator BropuuHoit UP,
KOTOpAasi XapaKTepU3yeTCs! COUETAaHHBIMH BapHAHTAMH U3~
MEHEHUsI ()yHKIIMOHUPOBAHNS HHCYIHHOBBIX PELIETITOPOB
U TIOCTPENENTOPHOH nepenadeii curaana. Cauraercs, 4To
WP siBnsiercst pe3yJabTaroM HAKOIUICHUS U JAUCHYHKIINU
BUCLIEPAIbHON XHUPOBOM TKauu [6]. T'uneprpodust anu-
MIOLIUTOB COMPOBOXKAAETCSI U3MEHEHUEM CIIEKTpa CeKpe-
THUPYEMBIX aJIMTIOKUHOB, HakoruieHneM M1 makpodaros
u mumdonurtos [4]. CrencTBreM 3TUX HapyIICHUN SIBIISI-
€Tcsl CHCTEMHOE MOBBIIIIEHUE YPOBHEH (pakTopa XxemoTak-
cuca moHorToB (MCP-1), dakropa Hekpo3a ormyxosnei
(TNF-a), narepneiikuaoB (IL-6, IL-8 u IL-18), mentuHa,
pe3UCTHHA W WHTHOMTOpa aKTUBATOpa IUIA3MHHOTCHA
(PAD)-1 [16]. TIpu 3TOM KIETKH KOKH HaXOIATCS B yC-
JIOBHUAX JBOMHOTO nucbananca: nepunuTa WHCYIHMHA U
M30BITKA TTPOBOCIIATUTEIBHBIX MUTOKMHOB [28]. MHCy-
JIUH UTPaeT BAXKHYIO POJb B MOAICPKaHUU TOMEOCTasa u
(YHKIIMOHUPOBAHUH KOXKU. B HOpMe HHCYIHH peryiupyeT
paBHOBecHe MEX/1y npoleccaMu nposiudepanuu u gud-
(epennmpoBkH keparuHonuToB [11]. Penientops! k HHCY-
JIMHY OTHOCSITCSI K CEMEHCTBY PELENTOPHBIX THPO3UHKH-
Ha3. K aToMy ceMelCTBy OTHOCSTCS TaKkKe pelenTophl K
MHOTOYHCIIEHHBIM (haKTOpaM pocTa, BKIIIOYast HHCYITNHO-
nonoOsiit dakrop pocra (IGF), snmaepmanbhblii daxrop
pocrta (EGF), dakrop pocra pudbpodmactoB (FGF), dak-
TOp pocta TpomOouTapHoro npoucxoxaeans (PDGF), a
TaKXe PELENTOPbl KOJOHHECTUMYIHPYIOUNX (akTopoB
U HEKOTOPBIX MUTOKKWHOB [25]. Tloka3aHo, 4TO THIEpUH-
cynuHeMHus noBslmaet npoaykiuio IGF-1 u 2 B nmeveny,
YTO BEJIET K IOBBIIIEHHIO CUCTEMHOTO YPOBHS ATHX (hak-
TopoB pocta [16]. Kpome Toro, qokazaHa BO3MOXKHOCTb
MIEPEKPECTHON aKTUBAlUM MHCYINHOM pPELENnTOpOB K
IGF-1, xoTopble 3KCHIpPEeCCUPYIOTCS KEePAaTHHOLMTAMU U
¢ubpobiacTamu, 4TO BEJET K IOBBIIICHHUIO Tponndepa-
uu 3tux Kinetok [25]. AxtusHocTs IGF-1 perynupyercs
ypoBHeM IGF-cBs3biBatoniux 6enkoB (IGFBPs), koropsie
noBelatoT nepuoxa nonyxusuu IGF-1 u perynupyror
myn Metabonmaeckn «cBobomgaoro» IGF-1. YV mannenToB
¢ oXXupeHueM u runepuHcynmuHemueii yposau IGFBP-1u
IGFBP-2 cHmXarTcs, 94TO CIIOCOOCTBYET YBEITHYCHHUIO
MIa3MeHHONW KoHIeHTpauu cBodogHoro IGF-1. TloBbi-
uieHue OnoaktuHoro IGF-1 ctumynupyer poct u aud-
(epeHInpoBKy KiIeTok [14]. DTuM 00BsCHSAIOTCS TUIEp-
Keparo3, ManuuioMaTo3 MpU YepHOM aKaHTO3e, a TakkKe
(dopMupoBaHue J100pOKaueCTBEHHBIX HOBOOOPAa30BaHUIM
KOXH — akpoxopAoHOB [11]. 3auacTyro ycuieHue npoiu-
(bepaTUBHBIX MPOIECCOB B KOXKE MPU STOM COMPOBOXK/Ia-
eTcsl HapylIeHHEM IUTMEHTHOro oOMeHa, KakK IpaBuilo,
¢ runeprurmenTanueit [7,30]. JlaHHBI (EeHOMEH CBS3HI-
BaioT ¢ 3¢ dexrom aktuBanmu E3 perentopos k mpocra-
mraaauHy E2 [30]. [IpomyKmms mociieaHero MoBbIIIaeT-
Csl BCIICJICTBUE YCHUIJICHHSI SKCIIPECCHUH B KEPAaTHHOIUTAX
u kierkax aepmbl NF-kB u I[{OT'-2 (mukinoorcurenasa)
[15]. AxktuBamms E3-penentopoB MenaHOLMTOB COMpS-
© GMN

JKEHa C YCHJIGHHEM HuX mnpoiudepanuu, MOBbIIICHHEM
nokasnkHOro obpaszoanus MCI™ U3 mpeaniecTBeHHUKA —
IIPOOITHOMENIAHOKOPTHHA, YTO B KOHEYHOM UTOTE BEJET K
HaKOIUJICHUIO MenlanuHa [7,22,30].

He mMenee 3HaunMbIM MeXaHU3MOM CBsI3U Mexay 1P u
narosoruert Kok pu CJ12 sBistorcst 3 PeKTs HHCYIN-
Ha Ha MPOIYKITHIO MOJIOBEIX ropMoHOB. uCcymuH u IGF-1
OKa3bIBAET MOIIIHOE CTUMYJHPYIOIIEE BIHUSHIE Ha aKTHB-
HOCTb |7-rHApOKCHIIa3hl B SUYHHUKAX, YTO OIPEAENsIeT
M30BITOYHYIO IPOAYKIINIO aHIPOTEHOB, 0COOEHHO 17-TH-
npokcurporectepona [11]. TTomumo 3TOro, TOBBIIICHHE
YPOBHSI MHCYJIMHA CHIOCOOCTBYET CHUIKEHHIO TIPOIYKIIMU
B nieueHn SHBG (mio0ynuHa, CBS3BIBAIOIIEIO MOJIOBHIC
TOPMOHBI), YTO ONpeselsieT Ooyiee BhIpaxKeHHbIe dPdek-
ThI CBOOOJTHOTO TECTOCTEPOHA HA KIJICTKU MHIICHU [25].
B koke MUIIEHSMH aHIPOTCHOB SIBIISIETCS MUIIO-cebarie-
O3Hasl eIUHMIA. YBEIHUYEHHE YPOBHS U MHTEHCUBHOCTHU
TPAHCIyKIINU CUTHAJIOB aHPOTEHOB BEJIET K POCTY IIPO-
madeparuy ceGOIMTOB, MOBBIMICHUIO JIMIIOTEHE3a U UX
CEKPETOPHON aKTHBHOCTH, MPOJH(epanny KIeToK B 00-
JIaCTH BOPOHKHU KOPHS BOJIOCA, THIIEPIIA3UH CAIBHBIX XKe-
7e3, MpOMOTHPY pa3Buthe akue [11]. AHamoruansiii >¢-
(hexT Ha canbHbIE )kene3sl oka3siBaeT U IGF-1 [25]. IGF-1
SIBJISIETCSI MOUIHBIM TIPOMOTEPOM POCTa B IyOepTaTHOM
MEPUOJIC U UTPACT LICHTPAIBHYIO POJIb B Pa3BUTHU aKHE U
MHIYKIUK Tunepanaporenu [19] u no daxry, seisercs
(hakTopoM, 00ECIIEUNBAIOIINM CUTHAIBHYIO B3aUMOCBSI3b
MEXJy HMHCYIHMHOPE3UCTEHTHOCTBIO U PA3BUTHEM aKHE.
Kpome Toro, B mccienoBaHusX in Vitro moxasaHo, YTO
nHcynuH 1 IGF-1 MoryT Takxke CTUMYIUpOBATh POCT BO-
JIOCSTHBIX (hOJITMKYIIOB, YTO, TIO BCEH BEPOSITHOCTH, BEIET
K pa3BuTHIO THpcyTH3Ma [21]. OmHaK0 BO3MOXKHO H alb-
TEPHATUBHOE BIMSHHE M30BITOYHOTO YPOBHS HMHCYIHHA
Ha pocT Bojoc. Tak, MOKa3aHO, YTO TMICPUHCYITUHEMHUS
BEJIET K MOBBIIICHUIO aKTUBHOCTH S-anb(ha-penyKTas3sl B
KJIETKaX BOJIOCSTHOTO COCOYKA, YTO BEAET K YBEIUUCHHUIO
KOHBEPCHUHU TECTOCTEPOHA B JUTHAPOTECTOCTEPOH, CIle-
CTBHUEM YErO SIBJIETCS pa3BUTHE aHAPOT€HHON aonenuu
[8].

Mexanusmvl Hapywenus nepugepuyeckoti monepan-
muocmu k anmuzenam npu CJJ

CrexTp 1epMaToIOrn4ecKuX MpoOJIeM y IMalueHTOB
¢ CJI umeer onpeneneHHbId napagokec — ¢ OAHON CTOPO-
HBI TanuenTs! ¢ CII Gosee BOCTIPUMMYNBEI K PA3BUTHIO
OTIOPTYHUCTUIECKOW HWH(GEKINH, a ¢ APYrod — y HHUX
MOBBIIIAETCS BEPOATHOCTD Pa3BUTHUS PEAKINI TUIIEPUyB-
CTBUTEIBHOCTH, PA3HBIX BapHaHTOB BOCHAIUTEIBHBIX
JIepMaTo30B U ayTomMMMyHHOH marosoruu [11,16]. Dto
CBSI3BIBAIOT C HapyLIEHHUEM (YHKIHMHU OHOTO M3 KIIIoYe-
BBIX MOJIEPATOPOB MOACPKAHUS HMMYHOJOTHUECKOTO
romeocrasa Koku — neHaputHeix kietok (JIK). Ha ce-
romust cpenu JIK KOKM NPUHATO BBLACIATH THITUYHBIC
(crabunbnble) JIK, mpucyTcTByIOImNE B KOXKE B HOpME,
u mrasmoruronnneie JIK (1m/IK), kotopsie mosBistoTCs
B KOKe TOJIbKO Tipu Bocrasiennu [2]. [lo moxamusanuu
tunnynble JK nenst Ha snuaepmanbHble KieTku Jlan-
repranca u nepmansasie JIK (o/IK). Iocne momydenns
curnaia o nospexjaenuu JK akTuBupyrorcs, 3axBarblBa-
IOT QHTHUTEH, a €ro MPOIECC COMPOBMKIACTCS MUTpaLeit

KJIETOK Yepe3 CUCTEMY JIMM(ATHUECKHX COCY/IOB KOXKH B
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perroHapusie nuMparndeckue y3ibl [2]. [Ipu sTom ak-
TuBaus pasHeix JIK mMmeer pasnuuHble MOCIEACTBUS.
[Ipenmnonaraercs, 4To0 OCHOBHBIM 3((EKTOM aKTHBALUU
kyeTok JlaHrepraHca siBIs€TCSl pa3BUTUE TOJIEPAHTHOCTU
K QaHTUTEHaM IT0CpesICTBOM cTumyssinnu Treg (T-kinetku-
cympeccopsl) [20]. Torma kak co3peBaHHE IEpPMaTBHBIX
JIK MOXeT BecTH K aKTHBAalMM PA3HBIX BAPHAHTOB MM-
MyHHOTO oTBeTa depe3 aktuBanuio Thl, Th2 wmm Thl7
[2]. Ipenmonaraercs, uTo paszHeie moatumsl qJIK crmo-
COOHBI aKTMBHPOBATH Pa3HbIC BUJBl MIMMYHHOTO OTBETA.
BaxneitmuM (akTopoM akTHUBALUK W JAETEPMUHALIUH
¢denoruna JIK sBisieTcss MUKPOOKpPYXKEHHE, B KOTOPOM
HaxONATCS 3T aHTUTEH-TIpe3eHTUpytomue kietku [20].
[Mocnennuit paxr npuobperaer ocoboe 3HaYEHHE B ycC-
nopusix CJI, oOecrieumBaromero KOMOMHALMIO B KOXKE
KOMIIJIEKCA MaTOTeHeTHYeCKnX (pakTopoB, BKIJIIOYAS: TH-
MIePIIMKEMUIO, YHOTEIHATBHYIO AUCHYHKINIO, OKCH/Ia-
TUBHBIH CTpecc, INTOKMHOBBIN AncOananc, TMCHyHKINIO
Ty4YHBIX KJIeTOK [10,24].

Wzyuenwne craryca JIK mpu C/] moka3zano BeckMa mpo-
THBOpeunBbIe JaHHBIe. C OMHON CTOPOHBI, OOHAPYKEHO,
9yT10 B niepudepudeckoii kpoBu manueHtoB ¢ CJI cHmxa-
©TCsl KOIMYEeCTBO KaK MHEIOUAHBIX, TaK U IUIa3MOIIUTO-
naabix JIK [23]. Ograko sKcieprMEHTalIbHBIE HCCIEI0-
BaHUs BBIIBIWIIN TapasjIesIu3M IPOIECCOB JETeHEpaluu
nepudepuyeckuXx HEPBOB M PA3BHUTHs MOJMHEWPONATHH,
HakoruteHus 3peinsix JIK B porosuue masa [13]. Anano-
TMYHBIE PE3yJIbTaThl NOJYyYeHBI IPYTHMH aBTOPaMH, J0-
Ka3aBIIUMH aCCOIMAIMIO MEX/y JHadeTHIeckoi Herpo-
narueit u qucdyukmuerd JIK B mepudepryeckux TKaHIX
u opranax mpu CJI, oTpakaroniux crernuduKy Helpo-nm-
MYHHBIX B3auMooTHomeHni npu C/l B pa3HBIX TKaHSIX.
AHAJIOTMYHO 3TOMY, B KOXE€ IAI[MEHTOB C CHHIPOMOM
JINa0ETUUECKOM CTOMBI BBISBICHO MOBBIIICHUE KOJIHYE-
ctBa JIK, B mepByto ouepens — kietok Jlanrepranca. [1pu
9TOM aBTOPHI MTOKA3aJIH HEMOCPEICTBEHHYIO CBA3b MEKIY
KOJIMYECTBOM KieTok JlaHrepraHnca v BEpOsSITHOCTBIO pas-
BUTHS TUAOCTHUCCKUX paH [25].

K ¢axropam, crumynupyromum akrusanuo K, no-
MHMO KJIACCHUYECKOTO CTHUMYJIATOpPAa — OaKTepHalbHOTO
JIMIIONIONINCAXapU/ia, OTHOCSATCS AaKTHUBHBIC PaJUKaJbl
KHCJIOposia, 00pa3oBaHNe KOTOPBIX, KaK ye ObLIO yKa-
3aHO, OBBIIICHO B YCIOBHAX Tuneprinkemud. [Tokazano,
yto APK ctumynupytor muenounnsie K, ctumynupyror
UX aKTHUBALMIO W CO3PEBAHME, YTO MOXKET CIIOCOOCTBO-
BaTh MPOMOIIUY BOCTIAIUTEIBHBIX COOBITHI. Kpome Toro,
nHcynuH B IGF-1 Takxke SBISIFOTCS CTUMYJISATOpPAMHU CO-
3peBanus JIK, akTUBHpYS 3KCIPECCHIO B HUX scavenger
receptors (SR-A) u 3axBarT OKHCIEHHBIX JTUMOMPOTENHOB
HU3KON mioTHOCTH [20]. DTO mpepomnpenenser ycuieH-
HYI0 aKTMBALMIO JCHJPUTHBIX KJIETOK, B TOM 4YHCJIE B
koxke, B ycaoBusix C/12. Axruanus K mMoxer ctumy-
JIUPOBATh PEKPYTUPOBAHHE MOHOIMTOB M HAKOIICHHE
Makpogaros [2,26], 9TO CBS3BIBAIOT C pPa3BUTHEM JHa-
Oetnyeckux ocnoxHeHud. [IpoBeneHHbIC paHee Hccle-
JIOBAHMS MOKA3aJM, YTO AHAJOTWYHAS 3aKOHOMEPHOCTh
XapakTepHa M Ul KOKM - TIOBBIIIEHHE KOJIWYECTBA Ma-
KpodaroB COMpPSIKEHO C Pa3BUTHEM JIHA0CTUYECKHUX PaH
1 HapyIIeHHeM ux 3axuBineHus [4,29]. lanuslii penomeH
OIIpEIeIISIeTCs HApYILIEHHEM MEeTab0IMYECKHX IPOLECCOB
44
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B KJICTKAX: AUCIUIHIEMUS aCCOIIMMPOBaHA C HAKOIIJICHH-
€M JIMITUJIOB B Makpogarax, 4To BEAET K 0COOBIM BapH-
aHTaM BOCIaJICHHsI, HalpUMep, IPH IPYNTHBHON KCaH-
TOME M KOJIBIIEBUJHOW IpaHyJeMe, acCOLMHPOBAHHBIMU
C HAaKOIUIGHHMEM B THCTHOLIWTAX JIMIHJOB, 3aJEPXKKOH
MEXaHN3MOB pa3peIIeHUs] BOCMAICHUS M XPOHM3AIHMEH
Bocnanenust [20]. Kpome Toro, oTMedeHO HapymIeHHE Me-
Tabonm3Ma L-apruauHa ¢ ycuneHHo# akTuBanuei iNOS
C pa3BUTHEM MIPOBOCTIATIUTEIBHBIX COOBITHH, OKCHIaTHB-
HOTO ¥ HUTPOKCUJIBHOTO CTpecCca, HAPYIIEHHEM MEXaHH3-
MOB pa3pelleHus BOCHAJICHHUS, POrPeCCUPYIONIEH alibTe-
pauueit u Gpudposom [3,17,29]. VBenuueHune KoIu4ecTBa
u qucynkims JIK n Makpodaros B 1nabeTHUECKOM KoxKe
MOXXET OOBSICHHUTH 00Jiee BHICOKYIO BEpPOSITHOCTh Pa3BH-
THSI BOCIIAJIMTEIBHBIX JI€PMaTO30B, HAIpUMEp — IICOpHa-
3a, XOTs IO CeH JICHb TPAaKTOBKA aCCOIMAIIMN TICOpHa3a U
CJ] 6azupyercst mpenMyIIeCTBEHHO Ha KOHCTATAIlNU POJIH
UP. Bo-nepBbiX, KokHble npossieHusi 1P Bo MHOrom
AQHAJIOTMYHBI HAPYLICHHUSIM B SITHJICPMHCE, HAOIIOAaeMbIM
TpH TIcopuasze (TUIepHpordepanys Mpu HapyIIeHHON
mudpepeHINPOBKE KePaTHHOIUTOB). BO-BTOPHIX, BBISB-
JICHHas TECHasl acCOLMANNs Pa3BUTHUS McOpuas3a U MeTa-
O6ommaeckoro cuHapoma ¢ P MOXET OOBSCHATHCS yKe
00CyxmaeMbIM  (aKTOPOM XPOHHUYECKOTO BOCIAICHUS,
Ppa3BUBAIOIIErOCs B pe3ysbTare TUC(yHKINH BUCIIEPATb-
HOM >xupoBoii TkaH! [14]. Tak, y manueHToB ¢ Ncopua3om
MOKa3aHO CHWI)KEHHE YPOBHS IPOTHBOBOCHAIUTEILHOTO
AJIUTIOHEKTHUHA TP TIOBBIIICHUH TaKUX MPOBOCHAIUTENb-
HBIX areHTOB, KaK OMEHTHH, PE3WCTHH, Bac(haTuH, UHTEp-
neiikun-6, a Takke TNF-o [11]. Tlocnennuii cunraercs of-
HUM U3 HanOojee 3HaYMMBIX LIUTOKMHOB, BOBJICUCHHBIX B
passutre micopmaza [15]. C mpyroif CTOpPOHEI, HE MeHee
WU3BECTHBIMU siBsieTcst poiib TNF-o B HapyIIeHU 1yBCTBU-
TETBHOCTH K MHCYJIMHY Yepe3 YTHETCHHE THPO3HHKUHA3HON
aKTMBHOCTHU WHCYJIMHOBBIX perientopos [11,25].

Takum o0pazom, CJI2 xapakTepu3yercsi BBICOKOM
4acTOTOW M BapHaOENbHOCTBIO MOpaxeHus koxu. Kiro-
YEeBBIMH MEXaHM3MaMH pPa3BUTHs ITaTOJIOTHU KOXH TPH
CJ12 siBnsitoTCS THIIEPIIIMKEMUs,, MUKPOAHTHOTIATHSI, WH-
CYJIMHOPE3UCTEHTHOCTh, M3MEHEHHE OanaHca (hakTopoB
pocTa 1 MOJIOBBIX TOPMOHOB, a TAKXKe ANCHYHKINS aHTH-
TeH-TIPE3EHTUPYIOIINX KIETOK M MaKpo(aroB Koxku. Kom-
TUIEKC 3THX (PAaKTOPOB OMpeIeNsieT HapyeHne OapbepHOi
(hyHKINU KOXH, MucOajaHC MPOIECCOB mpoimdepanny,
T PepeHINPOBKE U THOETH KIIETOK, U3MEHEHHE IIPO-
rpaMMBbl CTapeHUsI KOXKH, HapyIICHHE MepUupepHIeCKUX
MEXaHNU3MOB TOJICPAHTHOCTH K aHTUI'€HAM, YTO COIIPOBO-
JKJIAeTCs MOBBILICHUEM PHCKA Pa3BUTHs MHPEKIMH, BOC-
MaJIUTCIbHBIX 1E€PMATO30B U HEOIJIa3Ui.
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SUMMARY

SKIN PATHOLOGY IN DIABETES MELLITUS:
CLINICAL AND PATHOPHYSIOLOGICAL COR-
RELATIONS (REVIEW)

'Kochet K., 'Lytus 1., 'Svistunov 1., 2Sulaieva O.

!Shupyk National Medical Academy of Postgraduate
Education; *Ukrainian Research and Practical Centre of
Endocrine Surgery, Transplantation of Endocrine Organs
and Tissues of the Ministry of Health of Ukraine

Skin pathology is registered in vast majority of pa-
tients with diabetes mellitus (DM). Despite the abundance
of publications on dermatological problems in DM, there
is still a number of gaps to be discussed in terms of patho-
physiological mechanisms. The goal of this review was to
assess the mechanisms of development of different skin
pathologies under DM. One of the key pathogenic mecha-
nisms of skin lesions in diabetes is hyperglycemia and the
effects of the advanced glycation end products, inducing
oxidative stress, endothelial dysfunction and inflamma-
tion; that in its turn can accelerate the mechanisms of skin
aging, the development of diabetic dermopathy and scler-
edema diabeticorum. Imbalance of growth factors, cyto-
kines and hormones under insulin resistance, is associated
with increased proliferation of keratinocytes, fibroblasts
and sebocytes, mast cell dysfunction and melanogenesis
disorders in acanthosis nigricans, acrochordons, acne and
inflammatory dermatitis in diabetic patients. In addition,
authors discuss the role of dendritic cells and macro-
phages dysfunction in impairment of peripheral tolerance
and diabetic wounds pathogenesis in patients with DM.

Keywords: diabetes mellitus, hyperglycemia, ad-
vanced glycation end products, insulin resistance, skin.
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PE3IOME

MMATOJIOT'UA KOXHU ITPU CAXAPHOM /INABE-
TE: KIMHUKO-TATOI'EHETHYECKHE KOPPE-
JISILY (OB30P)

'Kouer K.A., Uluryc U.A., 'Cucrynos U.B.,
’CynaeBa O.H.

'Hayuonanvhas mMeouyunckas axaoemusi nocaeOuniomto-
20 obpaszoeanus um. I1JL. Hlynuka; >Ykpaunckuil nayuno-
NPAKmMu4ecKuti YeHmp SHOOKPUHHOU XUpypeull, MpaHcniaH-
mayuu SHOOKPUHHLIX opearos u mkareti MO3 Ykpaunsi

[Taronorust KOXKH PEerucTpupyercst y OONBbIIHHCTBA
MaIlMeHTOB, CTpaJaImux caxapHeiM auaderom (C/I).
HecmoTpst Ha MHOKECTBO ITyOJHMKALUM, MOCBSIICHHBIX
Jepmaroniorndeckum npobdnemam npu CJI, cymectByer
psia IpoOEIIOB B MHTEPIPETAIIMN TATOTCHETHYCCKUX Me-
XaHU3MOB, OIPEICISIONINX PA3BUTHE MATOJOTHU KOXKHU
mnpu CII.

Lenbro maHHOTO 0030pa SBUIICS aHAN3 MEXaHU3MOB
Pa3BUTHUSI PA3IUYHBIX BAPHAHTOB MATOJIOTUU KOXKH TPH
caxapHOM Juabere.

OfHUM M3 KIIIOYEBBIX MATOTEHETHYSCKUX MEXaHH3-
MbI nopaxkerust koxu rpu CJI sIBISIFOTCS THIIEPTIINKeE-
Musi ¥ 3G(PEKThl KOHEYHBIX MPOAYKTOB INTHKO3HIUPO-
BaHMsI, BEIYIINE K Pa3BUTHIO OKCHIATUBHOTO CTpecca,
SHIOTEINATBHON TUCHYHKIIMKA U BOCIAJICHHIO; YTO BbI-
3BIBACT YCKOPCHUEC MEXAHU3MOB CTAPCHUS KOXKH, pa3-
BHUTHC JTUA0CTHUCCKON JEPMOTATHH U CKICPOICPMUH.
W3menenue Oamanca (akTOpoB pocTa, HUTOKUHOB M
TOPMOHOB Ha ()OHE MHCYJIMHOPE3UCTCHTHOCTH CBSI3aHO
¢ yCWIeHHEM nposinpepanuy KepaTnHONUTOB, Gudpo-
07acTOB M CeOOUMTOB, TUCHYHKIUEH TYYHBIX KICTOK
U HapylICHHEM MeJaHOreHe3a MPH YEePHOM aKaHTO3e,
aKpOXOP/JIOHAX, aKHE U JIEPMATHTaX y JHA0CTUYECKUX
MAIUEHTOB.

B crarpe o0cyxnaeTcs Takke poib JUCHYHKIH TCH-
JIPUTHBIX KJICTOK U Makpo(aroB B HAPYIIICHUHU TOJCPAHT-
HOCTH K aHTHT'€HaM M Pa3BUTHH JHA0CTUYCCKUX PaH MPU
caxapHOM Juadere.
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CEKPELIMA MEJIATOHUHA Y )KEHUIUH PEITPOAYKTHUBHOI'O BO3PACTA,
CTPAJAIOIIUX O)KUPEHUEM

Mauna3zonna A.Jl., 3epexunse T.B., Bekya H.B., Uxennze H.M., Acarnanu K.A.

Tounucckutl eocydapcmeennwitl yrusepcumem um. U. [ocagaxuweunu, oenapmamenm 3HOOKPUHOIOUU,
000 ,, Hayuonanvuwiii uncmumym snooxkpunonoeuu’”, I pysus

OskvpeHne IIMpPOKO pacrpoCTpaHeHHOE 3a0oyeBaHUCe
MeTtabonmsma, Kotopoe 1mo maHHbIM BO3 cumraercst mo-
OanbHOI XpoHUYecKor mpobmemoit. OKUpeHHEM CTpagaeT
HE TOJIBKO B3pPOCIIOE HACETIEHNE, HO TAKKE IETH M OPOCT-
ku [2,17]. MHOTOUHCIIEHHBIE ATIHIEMHOIOTMIECKUE HCCTIe-
JIOBaHUS TIOKA3aIM, YTO 3a00JeBaHWE MMECT TEHJICHIINIO
pocrta. IIpennonoxurensHo, k 2030 . 60% MHpoBOi NOMy-
TAOUHN WK 3,3 MIIpA. JFonel OymyT cTpaaarh M30BITOYHBIM
BECOM HJIM OXKHUPEHHUEM. 32 TIOCTIETHEE IECATIIIETHE B OOIIb-
IIMHCTBE EBPONEHCKMX CTpaH HaOMIOMAeTCsl TEHICHINS
YBEJMUYEHHS KOJIMYECTBA OOMBHBIX JaHHBIM 3a00JIeBaHUEM
Ha 10-40%, npraem y MyxunH Ha 10-25%, a y KeHIMH
Ha 10-30% [7,18]. Ilo maHHBIM aMEpPHKAHCKUX IKCIEPTOB
Kushner R.F., Bessesen D.H. [14] oxwupenre poBOImpyeT
pasBuTHe: caxapHoro auadeta (57%), apTeprabHOM THITep-
TeH3un U nemunn cepama (17%), ocreoaprposa 1 0cTeorno-
poza (14%), xomemuruasa (y 30%), OHKOJIOTHYECKUX 3a00-
JIeBaHUH TPYAN, MaTKH | TOJICTOTO Kumeunwnka (11%) [14].

Oco0eHHO OmacHBIM SIBIACTCS aOJOMHHAIBHOE OXKU-
pEHME y JKCHIIMH PEeTPOAyKTHBHOTO BO3pacTa. MHoro4mc-
JICHHBIMH SKCIIEPUMEHTAMH YCTaHOBJICHA POJIb OXKUPEHUS B
TeHe3e penpoayKTuBHOM aucdyrkimu [1]. BesiBineHo, dto
YBEJIMUEHHUE MacChl )KUPOBOU TKaHU Ha 20% BBI3bIBAacT Ha-
pymeHne MeHapxe (45%), a Takxke mepBUYHOE Oecruionne
(33,6%). C oxxupeHreM CBA3aHBI TAKKE: THIIEPICTPOTECHHS,
TUIIEPIUIA3Us MaTKy U NaToNorust IMYHUKOB, y 30% oTmeya-
€TCsI BEpOSITHOCTH (POPMHUPOBAHHSI CHHAPOMOB THIIEPAHPO-
TeHUH ¥ TIOJTMKUCTO3a SUYHUKOB [6,13].

OHIOKPUHHO-META0OIMYECKIE AaCIeKThl Pa3BUTHSA
OXXHPEHHUsI B PENPONYKTUBHOM BO3pacTe BCE CIIE BbI-
3bIBAIOT YCWJICHHBIH WHTEpeC uccienoBareneil. B mure-
paTypHBIX NCTOYHMKAX IOCIETHHUX JIET IIMPOKO paccMma-
TPHUBAETCS POJIb HApYUICHUH METadOJNM3Ma yIIEBOJOB U
JIMNIUAOB B natorenese oxupenus [17]. Ucxons us storo,
0coOBIif MHTEpEC BBI3BIBACT M3YyUCHHE MEJATOHHHA,KAaK
SHJIOTEHHOTO HEHPO3HAOKPUHHOTO PETYIATOpa IpoTe-
KaloIMX B OpraHU3Me IpoleccoB. B Hacrosmiee Bpems
YCTaHOBJIEHA POJIb METIATOHHHA B ()YHKIIMOHAIBLHOH peTy-
JISILMU SHIOKPUHHOM M UMMYHHOM cucteM [3]. C Bo3pac-
TOM, YPOBEHb MEJIaTOHMHA TIOHMXAETCSI, YTO HETaTUBHO
oTpaxkaeTcs Ha (PyHKIMOHHUPOBAAHUH MHOTHX OPTaHOB H
cucTeM. BBIABIEHBI N3MEHEHHMS CEKPEIIMN MEJIaTOHUHA y
TIAIIMEHTOB IIPH JETIPECCHH, HEWPOJIeTeHEPAaTHBHBIX 3a00-
JIEBaHUSIX, I3BEHHBIX OOJIC3HIX, PEBMATOUIHOM apTPUTE,
LUPPO3€ TEYEHH U MPU OHKOJIOTHUYECKHUX 3a00JIeBaHMIX
[8,15]. CymecTBytoT naHHBIE 00 M3MEHEHHH CEKPEIHU
MEJIaTOHHHA Y OOJBHBIX METa0OIMYECKUM CHHIIPOMOM,
O)XKHPEHHEM TIEUCHH, CaXxapHBIM ANaOETOM BTOPOTO THIA
U apTepuanbHOi runepreHsuei [4,11]. Menee u3yuyeHsl

© GMN

0COOCHHOCTH CEKPELMH MENAaTOHMHA Y JKeHIINH, CTpa/ia-
IOIMINX OXKHPEHUEM, HE YCTAaHOBJICHBI pedhepaHCHbIE HOP-
MaTHBBI MEJIATOHNHA.

Llenpro mccaenoBaHus SBUIIOCH U3ydYEHHE 0COOEHHO-
CTel CeKpeIMn MENaTOHMHA Y KCHIINH PENPOLyKTHBHO-
TO BO3pacTa, CTPAJAIONINX O)KUPEHHEM C YIETOM CTEIICHU
W JUINTETBHOCTH 3a00JI€BaHNSI.

Marepuan u Metoasl. VcciaenoBanust MpoBOAWINCE
Ha 6aze OO0 ,,HarmmoHaNbHBI HHCTHTYT YHIOKPHUHOIO-
run”’. OToOpaHbl OOJBHBIC aMOYITaTOPHOM ITOMYISIHNH,
KOTOpBIM, cortacHO kputepusM BO3 nmarHocTHpoBaHO
oxwupenue. [IpoBeeHO OTHOMOMEHTHOE 00CIETOBaHHUE
80 manreHToB ¢ N30BITOYHBIM BECOM U OXKHPEHHEM, KOTO-
pBIe COCTaBWIM OCHOBHYIO Tpymiy. KoHTponbHYIO Tpym-
my coctaBmin 40 ycIOBHO 30pPOBBIX, HOPMAIEHON KOH-
CTHUTYIIMH >KSHIIWH, HHIIEKC Macchl Tena KoTopbix (UMT)
<25. OCHOBHBIMU KPUTEPUSMU BKIIOYEHHUS B OCHOBHYIO
TPYTITY SBIBUINCH: PEPOAYKTHUBHBIH Bo3pacT (16-35 neT),
MHJICKC Macchl Tena 0ombie 25 1 corlache manuenTa oo
ydacTtuu B obcinenoBanun. He oOciieoBanychy mareHTs!
C OCTPBIMH COMaTHYECKHMH TATOJIOTHSAMH, C HIIEeMUYe-
CKOH OOJIe3HBIO Ccep/la, ¢ XPOHMYECKHMH ITaTOJIOTHAMH
TIEYCHH 1 TTI0YEK 1 OOJBHBIE CaXapHBIM THA0ETOM.

B mponecce oOciienoBaHUsS HCIIOIB30BAJICS BOIPO-
CHHK, COAep)Kalluil aeMorpauyeckue W aHTPOIIOMe-
TpHUYECKHE IaHHBIE, CONMAIbHBIE W OBITOBBIE (DaKTOPHI,
COMAaTHYECKHE TMaToJIOTUH (OKHUPEHHE, apTepHabHas
THIIEPTEH3Ms, CaXapHBII NHa0eT, CepAEeUHO-COCYINCThIE
3a00NeBaHus, ANCIUMHUACMUS, KaJIbKYJIC3HBIH XOJeUH-
CTHT), CTENICHb HACJIEACTBEHHON OTATOIEHHOCTH, CyOb-
EKTHBHBIC >KaJloObl, MH(OPMAIMIO O COMYTCTBYIOUINX
XpOHHUYECKHX 3a0oneBaHMsX. [lamueHTaM OCHOBHOM
TPYIIIBI TIPOBENN YIBTPACOHOTPAGHIO TIEUCHNA U STHIHH-
KOB, TECT TOJIEPAHTHOCTHU K TITIIOKO3€, OIPEIEIMIIN KO-
YEeCTBO MHCYJIMHA HATOIIAK U TIOCIIE Harpy3KHU TITIOKO30H,
a TaKoKe OMPEIENMIIN CIIEKTP JIUMUA0B KpoBH. 1i1st MHTEp-
MPETalNH TOMYYEHHBIX AAHHBIX MCIIOIB30BaHbI HOPMBI,
npencraBicHHbIe B ,,Reference Ranges for adults and
children,, W. Heil,V. Ehrhardt, 2008 (Roche), cooTBeT-
CTBYIOIIME BO3PACTY U TIOITY.

Omnpenenenne ceKperuy MeTaboInTa MeTaTOHIHA — 6
-TUApOKcHMeNnaToHIH-Cynbgar (6-COMT) nmpoBomuinochk
B yTpeHHel Moue TecT-cuctemoi IBL: Melatonin sulfate
Urine Elisa mmmyHObepMeHTHEIM MeTooM [16]. Mena-
TOHHUH OIIPE/IENeH y 56 ManreHTOB OCHOBHOM I'PYNIBI U
y 16 KOHTPOIBHOM.

CraTUCTHYECKU aHaNM3 TONYYCHHBIX JAHHBIX 00-
paboran maketom mporpammbl Microsoft Excell 2010 u
SPSS/v15. Onpenensinicy MenuaHa, MOia, MaKCUMAallb-
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HbIC U MUHUMAJIbBHBIC KOJIMYCCTBCHHBIC ITOKAa3aTCIn MC-
JIJAaTOHUHA. Koppenﬂulxm U3MCHYMUBOCTHU OlI€HHBAJIaChb C
nomo1bo p ¥ kputepus [Iupcona. JfoctoBepHbIM KpUTH-
YeCKUM 3HaueHueM p 6n110 <0,05.

PesyabTarhl m ux o0cyxaenue. CpenHuil Bo3pact
oOcnenyemMbIx cocTaBisil 29.7+5.0 net. AHTporomMeTpu-
YECKUC JJaHHBIC OCHOBHOM Tpynribl OpeaACTaBJICHBI CliC-
IyrOIUM 00pa3zoM: Bec -94.2+14.9 kr, poct - 164.4+12.2
cM, UMT -34.4+5.2 kr/m?, 00beM Tanuu-99.2+12.6 cm. B
KOHTPOJIBHOW Tpymme Bec-56.0+5.2 kr, poct-166.2+4.6
cM, UMT - 20.0+1.8kr/m?, 00beM Tanuu-60.1+£10.4 cM.

B ocHOBHOI rpymie JUIMTeNBHOCTh TeUeHHs 3a00J1eBa-
Hus coctaBisuia 7.49+7.04. JlnurenbHoCTh 3a00meBanus 36
(45%) manueHToB He npesbiana 5 jiet, 26 (32.5%) nanueH-
ToB Ooneru 5-10 set, a 18 (22.5%) 6onee 10 yet. B ocHOB-
HO¥1 Ipyrine HapylIeHue MeHapxa Halmonanoch y 16.25%, B
KOHTpOJBHOM rpymie - y 10.0% (c2-0.420, P-0.517).

Co CTOpOHBI HACICJCTBEHHOW MATOJIOTUH, B OOOMX
rpyIIax OTMEYaJICs BHICOKUIA ypoBeHb Thpeonaruu (33.8%
u 42.5%, cooTBeTcTBeHHO), Tuabera (41.3% u 40%), coot-
BETCTBEHHO, HH(apkTa Muokapza (28.8% u 27.5%) u oHKo-
yoruaeckux 3adoneannu (26.3% u 30.0%). Hacnencreen-
Hasl TMPEIPACIIOIOKEHHOCTh K OKHPEHUIO OTMEYAnoch y
50% ocuoBHo# rpymmsl 'y 20.0% xorTponsHO# (P-0.003).
B ocHOBHOI1 rpynme, cO CTOPOHbI COMYTCTBYIOIIMX COMa-
TUYeCKUX 3a0o0JeBaHml, Mpeodasana OMOpHO-IBUTaTEb-
Has maronorust (P-0.009), pacnipoctpanenue amnepruu (P-
0.442) u racrposuTeposoruueckux 3adomnesanuii (P-0.028).
pacnpoctpanenue amepruu (P-0.442) u ractposnteposio-
rideckux 3adosnesanuii (P-0.028).
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Huaepavma. Conymemaylowas comamuieckas namo-
noeust 8 obcnedyemom konmuneenme (n=120)

VBenudeHue apTepraIbHOTO IaBICHHS 3a(UKCHPOBa-
HO B 4 (5%) ciyyasix. JIerkas cTereHb OKUPEHUS IEYCHU
orMedanack y 61.3% (n=49), cpenusis crenens — y 13.8%
(n=11), a Tsoxenas creneHb — y 8.8% (n=7). Y 3.8% (n=5)
MAIMEHTOB C OXUPEHUEM OTMEUEH XOJIEIUTHA3, BAPUKO3
HIDKHUX KOoHewHoctell — y 20% (n=24). YnerpacoHorpa-
¢uueckoe o0cCieI0BaHUE BBISIBHIO MOJUKUCTO3 SUYHU-
koB y 10 (12.5%) naunenTos, yBennieHue pa3Mepa sud-
HUKOB —y 13 (16.3%) GonbHBIX. OTMEUEHHBIE TATOJIOTUH
B KOHTPOJILHOH IpyIIe He HaOIoIaluch.

Ilo naHHBIM TecTa oOmpeneNeHusl TOIEPAaHTHOCTH K
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rroko3e y 6 (7.5%) manueHToB 0TMEYaIiCh OKa3aTelH,
MIPEBBILIAIONINE HOPMY, a mocie Harpy3ku - y 4 (5.0%)
OonbHBIX. MccnenoBanus nokasaiu, 4YTo YpOBEHb MHCY-
nuHa HaToulak noseieH y 24 (30%), a mocne Harpy3ku
-y 50 (62.5%) nanuenToB. UHCYTHMHOPE3UCTEHTHOCTD B
OCHOBHOH rpymre BoisiBieHa y 49 (61.3%) manuenTos, B
KOHTPOJIEHOH TIpyMIie — TOJIbKO B ofHOM (2.5%) ciyuae
(c*-35.490, P-0.0001).

B mporecce ucciaeqoBaHus AETanbHO OBUT H3Y4YeH
JIMITUHBIA TPOQUIIB C YYETOM JUIUTEILHOCTH U CTEIICHU
oxxupeHus. llonyueHHsle cpeHue NaHHBIE COOTBETCTBO-
Bajy BO3pacTHbIM HOpMaM. [IpuBiexno BHUMaHHUE He-
SHAYUTCIIbHOC MOHMXKXCHUC KOJIMYECTBA JIMIIOMPOTECHUI0B
BBICOKOH moTHOCTH (49.3+£9.5). Bmecte ¢ Tem y 37.5%
(30 manueHTOB) 00CICAYEMBIX OTMEYAIOCH MMOBBIIIICHUE
ypoBHs 001iero xosnecrepuna (220.56+11.4). V 48 (60%)
MalKueHTOB 6])1.]1 TOBBIICH YPOBCHD JIMIIOIPOTECUHOB HU3-
kot mmotHoctH (127.84£16.5). V 18 (22.5%) nanueHToB
OTMECYAJIOCh TIOBBIMICHUC KOJMYCCTBA TPUINIMIECPUIOB
(191.14£39.6). CrarucTuueckuil aHanmM3 I[OKa3al, dYTO
JUTATENILHOCTD 3a00seBanus (0osbiie 10 seT), 10cTOBEp-
HO koppenupyet ¢ aucnunuaemueit (P=0.027). Onpene-
JICHUE YPOBHsI MEJIATOHMHA IIPOBOAWIM B YTPEHHEH MOue,
TaK KakK IO JIMTCpaTypHbIM JTaHHbBIM, BI)Ipa6OTKa OCHOBHOI'O
MeTaboIMTa MEJIATOHUHA -6-CyITb(haTOKCUMEIAaTOHUHA TTOJT-
HOCTBIO OTPaKaeT €ro CHHTe3 Houblo. KonnuecTBeHHbIe 1o-
Kazarenu onpeneniiuck y 56 (70%) marueHToB 0CHOBHOM
rpynmnsl ny 17 (42.5%) — KOHTPOJIBHOM.

Pesynbrarel MccieoBaHus TOKa3ald, YTO CPEAHUI
YPOBEHb MCJIaTOHWHA Y 6OHBHLIX OXXHUPECHUEM COCTABJISACT
129.44124.9 - 510 Ha 17% npeBbIIaeT ypOBEHb TAKOBOTO
Y YCIIOBHO 37I0POBBIX KEHIIMH PEIPOLYKTUBHOTO BO3pac-
Ta; Mmeauana Ha 22% , a moja Ha 34% mpeBbIIIany IaH-
HbIE KOHTPOJILHOM Tpynibl. B o0enx rpynmax ormevancs
JOBOJIBHO IHI/IpOKI/Iﬁ Juarna3oH MEXIAy MaKCUMaJlbHbBIMU
U MUHUMAJIbHBIMU JaHHBIMH. HCOGXO,HI/IMO OTMETUTH HE-
OZIHOPOJIHBIN XapakTep M3MEHEHWI MellaTOHWUHA B 00e-
ux rpynnax. B psae ciyuyaeB BBISBICH HU3KUM YPOBEHb
MeJaTOHWHA, B OCHOBHOM Tpymie — y 26.8% (n=21), a B
KOHTpOJIbHOH — y 29.4% (n=12).

Ha ocHoBaHuM mOJy4eHHBIX JAaHHBIX, B OCHOBHOH
rpyIIe ¢ CeKpelreil MeJlaTOHUHA IOCTOBEPHO KOPPEIH-
poBaJia HacJIeICTBEHHAS OTATOLIEHHOCTh MH(DAPKTOM MH-
okapaa (P=0.030), meppannoHanbHOE MUTAHUE, B YaCT-
HOCTH -u30bITOK yrieBonoB (P=0.051), Bo3pact manuenTa
(P=0.022), yBennuenue pa3zmepa suunukos (P=0.050). B
KOHTPOJIBHOM I'PyIIIE — HACIEACTBEHHAS OTATOLEHHOCTD
unpapkrom muokapaa (P=0.029) u u30bITOUHBIH NTpUEM
yrneBozoB (P=0.012).

Wrak, B mpouecce o0OciieoBaHus M3y4eHBI 0COOCH-
HOCTH KJIMHUKH OOJBHBIX OXXHUPCHUEM PCIPOAYKTUBHOT'O
Bo3pacra. B o0ciieryeMoM KOHTHHTEHTE, C TOUKU 3PEHHS
HACJICJICTBEHHOW OTSATOMICHHOCTH COMAaTHYECKHMH 3a-
0oJIeBaHUSIMH, BEJIMKA JOJII THUPCONATHH, nuadera, WH-
(apkTa MHOKap/ia ¥ OHKOJIOrHYecKoi natosoruu. Craru-
CTHYECKH JIOCTOBEpHA HACJEJCTBEHHAs! OTSATOLICHHOCTD
oxuperreMm (P-0.003). Co CTOpPOHBI COIMYTCTBYIOLIUX
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Tabnuya. Iokazamenu cexpeyuu meramoruna 6 oociedyemom konmuneenme (n=120)

Menatonun (Mr/mo)
M STDEV MEDIANE MODE MAX MIN
pynna
OcHoBHas (n=56) 129.4 124.9 106.8 125.7 490.1 11.3
Konrponbhas (n=17) 107.5 103.9 83.2 83.2 354.9 5.1

COMaTHYeCKHX 3a00JeBaHUl, y OOJBHBIX OXUPEHHEM,
NPEBAIMPOBAIN TaCTPOIHTEPOJIOTHYECKUE 3a00JIeBaHMS
(P-0.028). Cpenn KIMHMYECKUX CHMOTOMOB OXKHPEHUS
noctoBepHbl: Tuneptpuxo3 (P-0.042), oreku B obnactu
koneunocreit (P-0.003) u 3anopst ( P-0.024). Co cropo-
HbI HapyIICHHUs YIJICBOIHOTO M JIMIIUAHOTO OOMEHa NpH-
BJICKJIM BHUMaHHME HHCYIMHOPE3UCTEHTHOCTh, KOTOpas
BoIsIBIICHA Y 61.3% (n=49) 0CHOBHOI! IpyMITBl U AUCITHUITH-
nemusi y 60% (n=48) GONbHBIX 0XKHUPEHHEM.
CoBpeMEHHBIE HCCIIENOBAaHUS MOJEKYIPHBIX MeXa-
HU3MOB OKHPEHHUS TIO3BOJISIIOT OOBSICHUTH OCHOBBI IATO-
(DM3MONIOTMYECKHX CBSI3eH JITAHHOTO COCTOSIHHSI C aCCOLIMH-
POBaHHBIMH 3a00J1eBaHMsIMU. Hali 1aHHbIe MoKa3aiu, 4To
HapyIICHUE JIUIUIHOTO OOMEHa TPE/ICTABIISET COOOM OHO
U3 LICHTPAJIbHBIX 3BEHBEB B MAaTOreHe3e oxupeHus [12].
Pe3ynbTaThl POBEICHHBIX HCCIIEIOBAHUM KacaTeIbHO
CEeKpEeLH MEeJaTOHNHA HECKOIIBKO OTIIMYAIOTCS OT JIUTepa-
TYPHBIX JaHHBIX. HEoOXOMMMO OTMETHUTh, YTO MEXaHU3MBI
TUIEPIPOTYKIMH MEIaTOHWHA 10 KOHI[A HE YCTAHOBJICHBL
B HoBeiimel nureparype NpeacTaBiIeHO HECKOIBKO TUIIOTE3
00 yBEIMYCHHU YPOBHS MEJAaTOHMHA. YBEJIMUYECHHE CEKpe-
MM MEJIaTOHWHA TIPH a0JIOMUHAILHOM OXKUPEHHU MOXET
OBITH CBSI3aHO C TUIIEPJICITUHEMHUEH, KOTOpasi PeryJiipyerT
YyBCTBO HACHIIICHUS HAa YPOBHE BEHTPO- U JJOPCOMENUATB-
Horo sijep runotaiamyca [5,10]. Ctumymnsius napaBeH-
TPUKYJISIPHOTO $I7Ipa BBI3BIBACT AKTHBALMIO CUMITaTHYECKON
CHCTEMBl M KaTeXOJAMHHOB, YCHJIMBAET CEKPEIMIO Mpo-
JaKTrHa U MenatoHuHa. [1o qaHHbIM Ipyrux aBTopos [8,9],
HOYHAsl THICPAKTHBAIUSA CHUMIIATHUYECKOIl CHCTEMBI U Me-
TabONMMYECKHe HapyIleHHUs y OOJNBHBIX OXXMPEHUEM Mpeji-
CTaBJISIOT COOOM JIONOJHUTENBHBIA (DAKTOp YBEIUYCHUS
cexkpely MenaroHuHa. CyIiecTByeT MHEHHE 00 aKTHBH-
32U KOMITCHCAaTOPHBIX MEXaHU3MOB TIPU OXHUpeHHH. B
YACTHOCTH, OKCUJALMOHHBIA CTPECC, Pa3BUBAIOLLMICS IIPU
HapyIICHUSIX MeTa00M3Ma, 00yCIIOBIMBACT YCHIICHHUE BbI-
paboTKK MeNaTtoHWHA KakK CHJbHOro aHthokcuaanra. Co-
OTBETCTBEHHO 3TON TOUKH 3PEHUS, YBEIUUYECHHUE IKCKPEIIUU
MeJIaTOHUHA MOYKHO PAcCMaTpuBaTh KaK OMH M3 MapKepoB
HapyIICHUH MeTa0oIM3Ma TIPU O)KUPEHHH, IS yCTaHOBIIE-
HHSl CHICU(DUYHOCTH KOTOPOTO JKEJIaTesIbHO TPOIOKHUTD
HIMpOKOMAcIITaOHbIE, YIITyOJICHHBIE HCCIIEI0BAHMS.
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SUMMARY

METABOLIC SECRETION IN REPRODUCTIVE
AGE WOMEN WITH OBESITY

Malazonia A., Zerekidze T., Vekua N., Chkheidze N.,
Asatiani K.

1. Javakhishvili Thilisi State University, Department of
Endocrinology; National Institute of Endocrinology,
Thilisi, Georgia

For the last decade melatonin has attracted attention as a
neuroregulator in pathogenesis of obesity and metabolic syn-
drome. The aim of our study is to evaluate the characteristics
of metabolic secretion in obese women of reproductive age.

The study was conducted on the total number of 120
women. Eighty women with obesity formed the case
group, and forty healthy women — the control group. Car-
bohydrate metabolism, lipid profile and serum levels of
melatonin were evaluated in all study subjects. According
to the results, 61.3% of the total study population had insulin
resistance and 60% had dyslipidemia. Melatonin hyperse-
cretion, with the mean level of melatonin 129.4+124.9, was
observed in the case group. The mean level of melatonin in
the control group was 107.5+10.9, which was 17% less than
in the case group. Melatonin secretion was in significant
correlation with patients’ age (P=0.022), family history
of myocardial infarction (P=0.030), excess carbohydrate
intake (P=0.051) and enlarged ovaries (P=0.050). Our re-
sults confirm the relationship between obesity, metabolic ab-
normalities (insulin resistance, dyslipidemia) and melatonin
hypersecretion in women of reproductive age.

Keywords: melatonin, obesity, reproductive age
women, dyslipidemia, insulin resistance.

PE3IOME

CEKPELIUSA MEJIATOHUHA Y KEHIIIMH PE-
IMPOAYKTHUBHOI'O BO3PACTA, CTPAJAIOIINX
OXXUPEHHUEM

Maagaszonuna A.Jl. 3epexunze T.B., Bexya H.B.,
UYxeunaze H.M., Acatuanu K.A.

Tounucckuil cocyoapcmeennulii yhusepcumem um. M. ica-
saxuwieunu, oenapmamenm dnookpunonocuy, Hayuonane-
HbLU UHCmumym 3H0okpuronoauu, Tounucu, I pysus

[enpro nccnenoBaHms SBUIOCH U3y4YE€HHE 0COOCHHO-
CTEH CEeKpeIun MEIaTOHMHA y JKEHIINH PEnpOayKTHBHO-
TO BO3pacTa, CTPAJAOIINX OKUPEeHHeM. B nccnenoBannmn
npuEDM ygactre 120 KeHIWH penpoayKTHBHOTO BO3pac-
Ta, 13 HUX 80 MAIMEHTOB C M30BITOYHBIM BECOM M OKHpE-
HHEM COCTaBUII OCHOBHYIO TpyTiLy, 40 yCIIOBHO 3IOPOBBIX
- KOHTPOJBHYIO Ipymimy. V3ydann yrieBomHbIN OOMeH, -
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MUHBIA CTIEKTP M KOIMYECTBEHHbIC IMOKa3aTeld MeNaro-
HUHA. B OCHOBHOM IpyIIle MHCYIMHOPE3UCTECHTHOCTD BbI-
asrneHa B 61.3% (n=49), aucmumunemus B 60% (n=48). B
9TOM K€ TPYIIe OTMEYAIOCh MOBBIIIEHUE CEKPELUii Mera-
TOHUHA. Pe3ynsrarsl ucciaeq0BaHus IOKA3aly, YTO CPEIHUM
YPOBEHb MEJIaTOHHUHA y OOJBHBIX OKHUPEHHEM COCTaBHII
129.4+124.9, uto Ha 17% BBIIIE B CPAaBHEHUH C KOHTPOIIb-
Hou rpynmnoid. Ha ocHOBaHMYM NONy4EHHBIX JAaHHBIX, B OC-
HOBHOH IpyIIE C IOBBILIEHHOW CEKpELUel MeJaTOHMHA
JIOCTOBEPHO KOPPEIMpOBajla HACICACTBCHHAS OTATOLICH-
HoCcTh uH(papkTrom Muokapaa (P=0.030), HeparmoHanbHOE
MUTaHKE, B YACTHOCTH - M30bITOK yriieBonoB (P=0.051), Bos-
pact nanuenta (P=0.022), yBennuenue pazmepa SHYHUKOB
(P=0.050). Pe3ynbrars! uccaeIoBaHus BBIBIIIH CBSI3b MEXKITY
YBETMYEHHHOM CEKpelMeil MelaToHnHa Ha (poHe OKUPEeHHs 1
HapyIIEHUSIMI METa0O0MM3Ma (MHCYTMHOPE3UCTEHTHOCT, JTHC-
JIATTUIEMHUS) Y AKEHILHH PEeTPOyKTHUBHOTO BO3pacTa.
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MODERN APPROACHES TO FRACTIONAL EXHALED NITRIC OXIDE
AS A USEFUL BIOMARKER FOR ALLERGIC ASTHMA PHENOTYPING AND MANAGEMENT

Mgaloblishvili N., Gotua M.

Thilisi State Medical University; Center of Allergy and Immunology; Tbilisi, Georgia

Asthma is a serious global health problem affecting all
age groups, with increasing prevalence in many countries
[8].Unfortunately, there remains a substantial fraction of
patients with poorly controlled asthma and this disease
causes approximately 346,000 deaths worldwide every
year [14], with widely varying case fatality rates that may
reflect differences in management.

Airway inflammation is considered to be a central
pathological characteristic of asthma. The degree of airway
inflammation is positively correlated with disease sever-
ity and its reducing is cornerstone of asthma management.
The increased knowledge of the deep interplay between the
pathophysiological pathways of chronic airway inflamma-
tion and remodeling in asthma has led to consider asthma as
heterogeneous disease, requiring information on biomarkers
for diagnosis and management [30].

An evidence-based guidelines support the use of frac-
tional exhaled nitric oxide (FeNO), as a non-invasive
biomarker to detect eosinophilic airway inflammation,
determining the likelihood of corticosteroid responsive-
ness, monitoring of airway inflammation to determine the
potential need for corticosteroid, and unmasking of non-
adherence to corticosteroid therapy [20].

Asthma phenotypes and FeNO

Now it is generally accepted that “Asthma” isn’t a
single disease, but an umbrella diagnosiswhich compris-
es heterogeneous condition, with different recognizable
clusters, often called as “asthma phenotypes” [8,31].

Phenotyping of asthma has become a mandatory part
of the diagnostic workup of all patients especially, who do
not respond satisfactorily to standard therapy with inhaled
corticosteroids (ICS).

The background pathology of asthma is often but not
always due to eosinophilic airway inflammation. The two
are not synonymous. Also it should be noted, that asthma
is a clinical diagnosis and there is no single diagnostic test
for the disease [2].

Current Global Initiative for Asthma (GINA) guidelines
recommend making the diagnosis and management of asth-
ma based on identifying both a characteristic pattern of respi-
ratory symptoms and variable expiratory airflow limitation .

Nevertheless, normal lung function tests do not exclude a
diagnosis of asthma, especially for intermittent or mild cases
[20]and they provide no information about underlying air-
way inflammation, the central pathophysiologic feature of
asthma. This has a number of practical consequences includ-
ing both over and under diagnosis of asthma [19].

The potential use of exhaled nitric oxide in monitoring
asthma is being investigated because of its association with
eosinophilic airway inflammation. Elevated levels of FeNO
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are reported as a biomarker for detection an allergic (Th2-
associated) asthma phenotype. In conjunction with symptom
scores and lung function tests, FeNO measurement could
provide a more useful and effective approach for asthma.

Biology of FeNO.

Nitric oxide (NO) for a long time was considered to
be only an air pollutant gaseous molecule. However, this
view has been greatly modified since the 1987 discovery
that the free radical NO is the previously uncharacterized
endothelial-derived relaxing factor, with important role in
most human organ systems.

Soon (1990s) the physiologist Lars Gustafsson rea-
soned that if NO is formed in the lungs, it should be pos-
sible to detect this diffusible gas molecule in exhaled
breath. This molecule can be detected in exhaled gas as
the fraction of exhaled NO. Follow-Up studies demon-
strated that levels are high in asthma and decrease after
steroid. This was the start of a new era in respiratory re-
search, that of the broad interest in markers that can be
measured noninvasively in exhaled air [1].

Within the respiratory system, NO regulates vascular
and bronchial tone, facilitates the coordinated beating
of ciliated epithelial cells, and acts as an important neu-
rotransmitter for non-adrenergic, non-cholinergic neurons
that run in the bronchial wall [4].

FeNO levels directly depend on the enzyme nitric ox-
ide synthases (NOS) to generate NO.

Three different NOS isoenzymes have been described
in mammals.

Constitutive NOS (cNOS) isoenzymes, include: neu-
ronal NOS (NOS1) and endothelial NOS (NOS3) and
inducible NOS (NOS2). These enzymes all catalyze the
adduction of the guanidino nitrogen of the amino acid
arginine to molecular oxygen, yielding NO and water.
Both cNOS are activated by calcium ions to produce
small amountsof NO, which is presumed to play a local
regulatory role, such as neurotransmission (nNOS) and
regulation of local blood flow (eNOS) [25]. In contrast,
inducible NOS (iNOS) is not constitutively expressed,
but is induced by inflammatory stimuli and produces
NO, independent of calcium ion influx. While not con-
stitutively active in most settings, iNOS is constitutively
expressed in the airway epithelium of normal and asth-
matic subjects [9]. iINOS also has the capacity to generate
large quantities of NO when transcriptionally upregulated
by inflammatory cytokines, such as tumor necrosis factor
(TNF)-alpha, interleukin 1 (IL-1)-beta, interferon (IFN)-
gamma, IL-4, and IL-13. In vitro evidence suggests that
this upregulation can be abolished by glucocorticoids in
vitro and in vivo [1].
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One important aspect of allergic inflammation in asth-
ma exactly is the migration of Th2 cells and eosinophils
into the airway, in most cases initiated by immunoglobu-
lin IgE sensitization to aeroallergens. The inflammation
is driven by the activation of mast cells, and particularly
of antigen-specific T-helper cells (Th) type 2 that produce
the typical Th2 cytokines IL-4, -5 and -13. IL-4 is crucial
in the primary sensitization process, whereas IL-13 seems
to be more important in eliciting airway changes during
secondary allergen exposure [1]. IL-5 seems to be the
main cytokine involved in the differentiation and activa-
tion of the eosinophilic granulocyte [12].

FeNO has long been regarded as a surrogate marker of
eosinophilic airway inflammation.

However, recent clinical information suggests that
FeNO is a marker of Th2-mediated inflammation, which
often includes airway eosinophilia, rather than eosino-
philic inflammation per se. For example, FeNO levels
correlate better with bronchial eosinophils than with spu-
tum eosinophils [13]. The disconnect between FeNO and
eosinophilic inflammation has been highlighted by stud-
ies with monoclonal antibodies (mAb) against IL-5 and
IL-13, which show that treatment with mepolizumab, an
anti-IL-5 mAb, significantly reduces blood and sputum
eosinophils without affecting FeNO levels [30], while
treatment with lebrikizumab, an anti-IL-13 mAb, signifi-
cantly reduces FeNO levels without reducing blood eo-
sinophils [6].

Thus, current knowledge indicates that the increase in
FeNO in allergic asthma phenotype depends primarily on
the activity of IL-4/IL-13 in the bronchial wall, inducing
iNOS expression in the bronchial epithelium [1].

MEASUREMENT OF FeNO.

Exhaled NO can be measured with several techniques.
chemiluminescence method is highly sensitive and it
became the gold standard for clinical measurement of
FeNO. There are available online and offline methods to
collect exhaled air and measure FeNO.

The portable devices based on electrochemical sen-
sors use is increasing, as evidenced in published clinical
studies on exhaled NO and have also been approved by
US Food and Drug Administration (FDA) [29].

FeNO is measured in parts per billion (ppb), a con-
stant exhalation rate of 0.050 L/second(for online mea-
surements) or 0.35 L/second (for offline measurements),
maintained within = 10% for 6 s, and with an oral pressure
of 5-20 cm H2O0 to ensure soft palate closure and further
minimize nasal NO leakage [3].

Confounding factors

FeNO values can be influenced by several constitu-
tive and exogenous factors: including genetics, age, sex,
atopy, weight and height, current smoking, and diet, with
clinically significant or only small effects.

FeNO levels increase with age, most likely due to in-
creases in airway mucosal surface area [13]. The affect of
atopy on NO levels is controversial [23].

It is well acknowledged that smoking reduces FeNO

52

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

both in healthy and asthmatic subjects [18]. Current ciga-
rette smoking is associated with a 40-60% and previous
smoking of around 10% decrease in FeNO levels [1].
However, FeNO is still raised in smokers with asthma,
compared to smokers without asthma, and it has been
shown that FeNO can differentiate asthma from non-asth-
ma with asthma-like symptoms equally well in smokers
as in never smokers [15]. No clear guidelines exist for the
use of exhaled NO in smoking asthmatics, indicating a
need for more knowledge in this field.

FeNO increases following consumption of nitrate rich
food. This effect may last up to 15 h after intake [1]. So
it is preferable to ask patients to refrain from a meal con-
sisting primarily of green-leaved vegetables on the day of
assessment.

Spirometric maneuvers may transiently reduce FeNO
and ATS/ERS guidelines recommend performing FeNO
measurements before. According to the guidelines we
have to ask patients to refrain from physical exercise 1 h
before measurement [3].

Rhinovirus infections Increase of 50-150%. It is recom-
mended Repeat measurement after at least 14 days [13].

Cut Points for FeNO.

In 2011, the American Thoracic Society (ATS)
guidelines suggested that the use of clinically meaning-
ful cut-points rather than reference values have to be
used in FeNO levels interpretation.It has also been con-
cluded to categorize FeNO measurements as low, inter-
mediate, and high, with differing cut points for children
younger than 12 years of age and adults. Specifically,
the guidelines stated FeNO values <25 ppb (20 ppb in
children <12 years) a low likelihood of eosinophilic
inflammation and corticosteroid response, while FeNO
values >50 ppb (35 ppb in children <12 years) indicate
otherwise. The most crucial consideration is whether
the patient has current respiratory symptoms or an ex-
isting diagnosis of airway disease. As well as cautious
interpretation of intermediate FeNO levels (25 ppb to
50 ppb in adults, 20 ppb to 35 ppb in children) depends
on whether the symptomatic patient presents for an ini-
tial diagnosis or is being treated and monitored over
time. The guidelineadvisedthat a rising FE  with a
greater than 20 percent change and more than 25 ppb
(20 ppb in children) from a previously stable level sug-
gests increasing eosinophilic airway inflammation, but
there are wide inter-individual differences. A decrease
in FE greater than 20 percent for values over 50 ppb
or more than 10 ppb for values less than 50 ppb may be
clinically important.

Some authors advocated and ATS/ERS guidelines
2011 recommended when monitoring individual patients
with asthma and assessing their treatment requirements,
achieving a “personal best” rather than “normal” values
is more helpful.

However, several factors have been identified that af-
fect FE,, values and further studies are needed to get more
reliable FeNO cut-off values for treatment decisions[11].
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FeNO in clinical use

FeNO has been shown to be useful in clinical practice as
a noninvasive biomarker of asthma, rather than just symp-
toms or airflow limitation. FeNO values of themselves do
not justify a diagnosis or change in treatment. Rather, they
need to be interpreted in relation to the clinical context[6].
FENO testing is recommended as an option to help diagnose
asthma in adults and children in situations in which objective
evidence is needed [17]. These recommendations are based
on a number of research results: in a study comparing FeNO
and sputum cell counts against serial peak flow recordings
and spirometry in children and adults, the sensitivity of spi-
rometry was lower (47%) than that of either FeNO (88%)
or sputum eosinophils (86%). FeNO and sputum eosinophils
additionally exhibited a specificity of 92% as compared with
73% for spirometry [27].

Assessment of airway inflammation in clinical prac-
tice would prove useful, as patients with asthma-like
symptoms but with normal lung function are reported to
benefit from steroid treatment [24]. In contrast, important-
ly, those with baseline FeNO levels in predefined normal
ranges are less likely to respond to ICS [26].

So,It has been considered, that as an adjunct to traditional
methods FeNO would help in asthma diagnosis, as a detector
of allergic asthma phenotype and on the other hand in selec-
tion ICS-responsive inflammatory airway disease.

Because FeNO levels predict ICS responsiveness, and,
more importantly, lack of ICS responsiveness, the ATS guide-
lines (2011) recommend using FeNO in monitoring airway
inflammation in patients with established asthma. Though,
it is accumulating conflicting evidences on whether FENO
monitoring can improve management of asthma [5,13], but-
most studies found a benefit to FeNOmeasurement [7,22].

One concern is that some of the negative results were
due to specific design and methodological issues, sam-
ple size, clinical parameters, the application of different
FeNO algorithms and devices, that may have led to incor-
rect conclusions [13,28].

It is clear, that prevention of exacerbations is an im-
portant goal in the management of asthma and prediction
of imminent exacerbations before the onset of clinical
symptoms and airway obstructions could be of consider-
able value.FeNO use has been associated with lower ex-
acerbation rates in clinical studies. When asymptomatic
children in clinical remission stopped taking steroids, a
FeNO level of more than 49 ppb 2 to 4 weeks later was an
effective predictor of asthma relapse [21].

Current therapies based on inhaled corticosteroids and
long-acting f-agonists remain effective in a large propor-
tion of patients with allergic asthma , but ~10% (consid-
ered to have “severe asthma”) do not respond to these
treatments. In this regard analytical clustering methods
have revealed phenotype with high Th2-mediated inflam-
mation. There are emerging data on FeNO value to predict
therapeutic response to treatments targeted towards Th2-
associated cytokines, such are: anti-IgE, anti-IL4Ra, anti-
IL-13 antibodies [6,10].

© GMN

Nonadherence ICS is a major contributing factor to
treatment failure in asthma management. FeNO may have
a beneficial outcome for assessment of corticosteroid
treatment compliance, as responds rapidly and dosede-
pendently to ICS treatment [16].

Additional advantages for FENO include the noninva-
sive and easily executable nature of the test.
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SUMMARY

MODERN APPROACHES TO FRACTIONAL EX-
HALED NITRIC OXIDE AS A USEFUL BIOMARK-
ER FOR ALLERGIC ASTHMA PHENOTYPING
AND MANAGEMENT

Mgaloblishvili N., Gotua M.

Thilisi State Medical University, Center of Allergy and
Immunology, Thilisi, Georgia

Asthma is a pathologically heterogeneous disease,
consisting of several phenotypes. Different types of air-
way inflammation are the cornerstone feature of this con-
dition. Fraction of nitric oxide in exhaled air (FENO) has
been proposed as a noninvasive, specific biomarker for
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eosinophilic airway inflammation and has been shown to
be elevated in patients with allergic asthma phenotype.
More recent studies indicate that FeNO identifies T-helper
cell type 2 (Th2)-mediated airway inflammation with
a high predictive value for identifying inhaled corti-
costeroid (ICS) responsive airway inflammation. Taking
into account the accumulated evidence,it is possible to
consider, that FeNO testing has an important role in the
assessment of patients with suspected asthma and in the
management of established asthmadiagnosis. In conjunc-
tion with symptom scores and lung function tests, FeNO
measurement could provide a more useful and effective
approach for asthma in terms of: (1) detecting the presence
of Th2-mediated airway inflammation, (2) determining
the likelihood of ICS responsive (and lack of course), (3)
monitoring of airway inflammation to determine risk for
future impairment or loss of asthma control during reduc-
tion/cessation of ICS treatment, (4) unmasking (otherwise
unsuspected) non-adherence to corticosteroid therapy and
(5) in severe asthma cases tailoring treatment with bio-
logical drugs. However, more work is still needed to ad-
dress outstanding questions about its exact role in guiding
asthma management and better define the use of FENO in
different clinical settings.

Keywords: asthma, exhaled nitric oxide, Th2—medi-
ated inflammation, phenotype.

PE3IOME

COBPEMEHHBIE ITOAXOAbI K OKHUCH A30TA
B BBIABIXAEMOM BO3AYXE KAK 3HAYHNMO-
MY BHOMAPKEPY, CIOCOBCTBYIOIEMY
NIEHTUOUKALIIMA U ONPEJAEJEHHUIO TAK-
TUKU BEJIEHHUA AJVIEPTUYECKOI'O ®EHO-
THUITA ACTMBbI

MraugobaumBuiau H.b., Torya M.A.

Tounuccruil 20¢y0apcmeentviil MEOUYUHCKULL YHUBEPCU-
mem; Llenmp annepeuu u ummynonoauu, Tounucu, I py3us

BbponxuanbHas acTMa sBIsieTcsl NaTo(QU3N0IOTHYECKH
reTeporeHHbIM 3adoneBanueM. Ee peHoTumsl xapakrepu-
3YIOTCSI pa3IMYHBIMHU TUIIAMH BOCIHAICHUS AbIXaTeIbHbIX
nyteil. B kayecTBe HEMHBAa3WBHOTO CHENH(DUYECKOTO
OMOJIOrMYeCKOro MapKepa 303UHO(PHIBHOTO BOCIIAICHHS
IPEJIOKEHO MCCIEI0BAHUE CONEPKAaHNUs OKCUIA a30Ta B
BbeIIbIXxaeMoM Bo3ayxe (FeNO). [loka3ano ero mosblinie-
HHE Y TALMEHTOB C aJJIEPrUUECKUM (PEHOTUTIOM OPOHXH-
aJIbHOU aCTMBL.

bonee mo3mHMe wuccnenoBaHHsS YOEAWTENBHO JOKa-
311 BaXHOCTH ompexaeneHuss FeNO ¢ menbio HIeHTH-
¢unmkannn TH2-onocpesoBaHHOTO BOCHANICHHS JIbIXa-
TENBHBIX MyTeil, 4TO UMEET BBHICOKYIO IPOTHOCTUYECKYIO
LEHHOCTh JUIsl YTOUHECHUS S(PPEKTUBHOCTH M ONTHMHU3A-
LIUH KOPTUKOCTEPOUAHON Tepanuu. HakoIeHHbIH OnbIT
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MO3BOJIAET CUNTATh, 4To TecTupoBanue FeNO urpaer 3Ha-
YUMYIO POJIb KaK B OIIEHKE MAI[HEHTOB C MOI03PEHUEM Ha
OpOHXHAIIBHYIO aCTMY, TaK U B JICYCHUH TTALUEHTOB C yKe
JTIUarHOCTUPOBAHHBIM 3200JICBAHHCM.

B coueranuu ¢ KIMHUYECKUMHU AAHHBIMU U CTaH-
JAPTHBIMU T€CTaMU UCCIICJOBAHMUS JIETOUHOH (yHKIINH,
mouuTopuHr FeNO crnenyer paccmaTpuBaTrh Kak J0-
MOJIHUTEIBHBIN MeTol, criocobcTByromuii: (1)/uaruo-
ctuke Th2-omocpenoBaHHOrO BOCHAJICHHUS JbIXATENb-
HbeIX myTeit; (2)[IporHo3upoBanuio IPPEKTUBHOCTH
UHTQJSIITIOHHBIX TTIOKOKOPTUKOU0B; (3)MOHHUTOPHUH-
Ty BOCHMAJIUTEIBHOTO MPOIECCa B ABIXaTEIbHBIX MyTAX

JUISL OTIPENICIICHHS PUCKa YXYALICHHS TeueHUs] O0JIe3HU
WJIM TIOTE€PH KOHTPOJIA HAJl aCTMOM B CiIy4yae CHUKCHUS
JIO3bI WJIM OTMEHBI TE€paluy ITIOKOKOpTUKOUAaMHU; (4)
OnpeneneHni0o HU3KOH KOMIUIAGHTHOCTH MAaIlleHTOB;
(5)BbIsiBieHNnI0O  (PEHOTUNMYECKH HEOJIArompusTHBIX
dhopm OpOHXHMANTBHOW aCTMbI, TPEOYIOIIUX MOAKIOUC-
HUSI OMOJIOTMYECKOH Teparnuu.

Ha ceropusiiiHuii 1eHb HEKOTOPBIE ACIEKThI KIIMHUYE-
ckoit 3HaunMocT FeNO u BIUsSHUS Ha HEro pa3IudHbIX
(haKTOpPOB SIBJISIFOTCSL HE TOJHOCTBIO M3YyYCHHBIMH, YTO
JUKTYeT HEOOXOIMMOCTh MPOBEACHUS IalbHEHIINX HC-
CIIEZIOBaHUM.
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METABOLIC PROFILE OF SERUM FATTY ACIDS IN PATIENTS WITH COMORBIDITY
OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE AND CHRONIC PANCREATITIS

Zhelezniakova N., 'Pasiyeshvili L., 'Bocharova T., 'Pasiieshvili T., 2Zhelezniakov O.

'Kharkiv National Medical University,
’Municipal Health Care Institution “Kharkiv City Perinatal Center”, Ukraine

According to contemporary concepts as regards patho-
genesis of inflammatory diseases, one of leading links in for-
mation and progress of both COPD and chronic pancreatitis
(CP) is disturbed balance of antioxidant defense system and
lipids peroxidation [4,6,9]. Such misbalance leads to forma-
tion of reactive oxygen metabolites and launch of chain re-
action cascade, causing antioxidant protection system over-
load and hyperactivity of destabilizing processes. The latter
creates severe, sometimes irreversible structural functional
disturbances in cell membrane [7,11,12].

Fatty acids (FAs) are among cell membrane basic
structural components, important in functional activity
of membrane proteins and receptors, so they are one of
substantial factors defining biological membrane elec-
trophysiological properties [1,5]. Stable fatty acid distur-
bances under chronic hypoxia, immune misbalance and
prolonged effect of pathogen factor, which take place
in chronic inflammatory process, may deeply affect cell
function disturbance and aggravate inflammatory reac-
tions even more [3,8,10]. But under comorbidity cir-
cumstances when more than one chronic inflammatory
process take place, these changes may favor substantial
deterioration of disease running — more frequent and pro-
longed exacerbations, accelerated progress and early for-
mation of complications.

Objective - study of blood serum fatty acid metabolic
profile in patients with comorbidity of COPD and chronic
pancreatitis.

Materials and methods. 238 patients were exam-
ined, of them 131 with combined COPD and CP run
(main group) and 107 with isolated COPD run (compari-
son group). Patients were attracted with I and II stages
of bronchial obstruction — spirometric class GOLD1 and
GOLD?2. The main group patients were of age 28 to 65,
46,945,8 years on the average, whereas isolated COPD
patients were in age range 30 to 68 years, 48,1+7,9 years
on the average. COPD anamnesis duration was 13,14+4,2
years in the main group, CP average duration being
11,944,7 years. In comparison group COPD anamnesis
was 12,8+4,9 years on the average Patients of both groups
were commensurable as per their gender, age, degree of
bronchial obstruction, duration of disease. To obtain nor-
mative results 20 actually healthy people were examined
as well (control group).

In study of fatty acid spectrum biological materials
were prepared and gas chromatography analysis of blood
serum lipid fatty acid spectrum performed according to
methodology by L.V.Sazonenko et al. [2]. In blood serum
lipid fatty acid spectrum 9 most informative FAs were
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found: C14:0 myristic, C15:0 pentadecanoic, C16:0 pal-
mitic, C17:0 margaric, C18:0 stearic, C18:1 oleic, C18:2
linoleic, C18:3 linolenic and C20:4 arachidonic.

Peaks of FAs under study were identified by compari-
son with retention time of standard FAs’ peaks. Blood lip-
id FAs were quantified by area normalization of FA meth-
yl derivative peaks and their percentage was determined.

Means of software “Microsoft Excel” and “STATIS-
TICA 6.0” have performed statistical data. All values are
expressed as mean (M) and standard deviation (o). The
difference was considered to be significant at p<05.

Results and their discussion. Our research showed
that isolated COPD progress was accompanied by chang-
es in contents of particular acids, and these changes were
differently directed (Table 1).

Palmitic acid content was reduced by 42,5% as com-
pared with control group, which may be caused by activa-
tion of lipid free radical oxidation process mostly at the
account of cell membrane phospholipids layer. Simulta-
neously stearic acid level was reliably reduced by 49,7%
and that of oleic acid by 27,7%. This together with pal-
mitic acid content reduction confirms that phospholipid
lecithin fraction takes part in pathological process.

At the same time substantial increase of arachidonic
acid — 5 times versus control group - indicates activation
of inflammatory processes in body and may be treated
as indicator of endogenous intoxication existence. Un-
der such circumstances this is a result of deregulation in
synthesis of arachidonic acid metabolites (prostaglandins,
prostacyclins, thromboxanes and leukotrienes), which are
important mediators of inflammation and sources of endo-
toxinemia [3,8,10].

That is, COPD progress is accompanies by charges
in FAs spectrum indicating that cell membranes are
involved in pathological process. As a result of such
changes lipid complex unsaturation grows (total SFAs
content is reduced by 18,2%) which leads to subsequent
activation of lipid peroxidation and chronic inflamma-
tory process support.

At the same time total level of polyunsaturated (X
PSFA) and unsaturated (X USFA) FAs is also different be-
tween groups: it significantly exceeds normal values (2,1
times and 1,3 times respectively) due to increased content
of linoleic (1,5 times) and arachidonic (4,9 times) acid
which may also favor eicosanoid synthesis disturbance
and, thus, succession and force of both local and general
inflammatory reaction [3,5,8].

In study of FAs level variations in connection with
COPD severity degree certain correlations were found



GEORGIAN MEDICAL NEWS

No 12 (273) 2017

Table 1. The content of fatty acids in patients with isolated COPD, (M*c)

Fatty acids, % COPD (n=107) Control group (n=20) Statistical significance*

Co 8,9+0,7 -
Ciso 4,1+0,4 -

t=4,356,

Ciso 24,1411 41,9+0.9 p<0,001
C.o 1,9+0,2 -

t=4,722,

Cieo 7,6£0,6 15,1+1,1 p<0.001

t=2,733,

CIS:I 17,5+0,9 24,2+0,6 p=0,006

t=2,621,

. 23,8+1,1 16,0+1,4 p<0,007
18:3 1,720,4 -

t=5,994,

204 13,8+0,7 2,84+0,3 p<0,001

t=4,118,

2 SFAs 46,6+1,4 57,0£1,3 p<0,001

t=4,228,

¥ USFAs 56,8+1,2 43,0+1,3 p<0.001

t=4,168,

> PSFAs 39,3+1,4 18,8+1,4 p<0.001

SFAs - saturated fatty acids, USFAs - unsaturated fatty acids, PSFAs - polyunsaturated fatty acids,
* - differences between groups

Table 2. The content of fatty acids in patients with comorbidity of COPD and chronic pancreatitis, (M+o)

Fatty acids, % COPD and CP (n=131) Control group (n=20) Statistical significance*

Clo 6,2+0,5 -
Ciso 2,5+0,3 -

t=4,351,

Ciso 24,9+1,2 41,9409 p<0,001
Co 1,3+0,3 -

t=5,123,

Ciso 5,8+0,5 15,1£1,1 p<0,001

t=2,172,

Cpq, 16,1£1,0 24,2+0,6 p=0,031

t=3,910,

18:2 28,9+1,2 16,014 p=0,002
18:3 1,6+0,3 -

t=5,368,

Chrou 13,6+0,9 2,84+0,3 p<0,001

t=4,121,

X SFAs 40,7+1,3 57,0£1,3 p<0,001

t=4,198,

> USFAs 60,2+1,2 43,0£1,3 p<0,001

t=4,312,

> PSFAs 44,1+1,2 18,8+1,4 p<0,001

* - differences between groups
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with palmitic (r=-0,473, p<0,05), oleic (r=-0,523, p<0,05),
stearic (r=-0,491, p<0,05), linoleic (r=0,685, p<0,01) and
arachidonic (r=0,798, p<0,01) acids. Such changes are
an appropriate consequence of lipid peroxidation process
hyperactivation under progressing inflammatory changes
in bronchial tree in the course of bronchial obstruction
degree growing.

At the same time in patients of main group arachidonic
acid content was 4,9 times above normal, that of linoleic
acid 1,8 times on the ground of decrease in palmitic acid
content to 1,5 times below normal, oleic acid 1,5 times
and stearic acid 2,5 times (Table 2).

Simultaneous increase of arachidonic and linoleic acids
ensures higher unsaturation of fatty acids and total PSFAs
value of 44,1+1,8% (at normal 18,8+1,4%); it must be noted
that just relation of Omega-3 and Omega-6 FAs classes in
PSFAs is the decisive factor in pathology formation. Buoyant
synthesis of linoleic acid which is a precursor of arachidonic
acid and opponent of the latter in lipid membrane composi-
tion, initiates competitive control mechanism of inflamma-
tory eicosanoid synthesis. Such imbalance in arachidonic
and linoleic acids levels may disturb microviscosity in cell
membrane lipid biolayer causing malfunction in microcircu-
lation processes [1,5].

The result of such FAs fluctuations in patients of main
group is substantially increased polyunsaturation of blood
fatty acid spectrum on the grounds of reduced total con-
centration of SFAs that control antioxidant properties.

In comparison of values for isolated COPD patients
and comorbid COPD and CP patients unidirectional de-
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viations in concentrations of basic FAs were observed in
both groups (Table 3).

Thus, although concentrations of basic FAs mostly
did not have significant discrepancies, nevertheless, con-
centration changes of stearic and linoleic acids were sig-
nificantly more expressed, which caused saturation level
reduction and increased unsaturation of fatty acids.

Total content of saturated and unsaturated FAs in
patients of main groups was significantly different
from both control group values and comparison group
values (Pic.).

Control 42
group

mPSFAs
COPD and 60.2

cp USFAs
80.7 W SFAs

COoPD

Pic. The total content of saturated and unsaturated FAs, %

Table 3. The content of fatty acids in examined patients, (M=+o)

Fatty acids, % COPD (n=107) COPD and CP (n=131) Statistical significance*
t=2,025,
Co 8,9+0,7 6,2+0,5 p=0.046
t=2,335,
15:0 4,104 2,5+0,3 p=0,025
16:0 24,1+1,1 24,9+1,2 p>0,05
t=2,015,
Ciro 1,902 1,3+0,3 p=0,047
t=2,225,
Cigo 7,6+0,6 2,8+0,5 p=0,031
Ciel 17,5+0,9 16,1+1,0 p>0,05
t=4,245,
Cisa 28 S p<0,001
Cisa 1,7£0,4 1,6+0,3 p>0,05
Co 13,8+0,7 13,6+0,9 p>0,05
t=4,125,
> SFAs 46,6=1,4 40,7+1,3 p<0.001
t=2,279,
> USFAs 56,8+1,2 60,2+1,2 0,024
t=2,404,
% PSFAs 39,3+1,4 44,1+1,2 p=0.018

* - differences between groups
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As in isolated COPD group, total content of unsaturat-
ed (1,4 times) and polyunsaturated (2,4 times) fatty acids
took place due to increasing content of linoleic and ara-
chidonic acids which also may cause malfunction of eico-
sanoid synthesis which may result in persistent character
of inflammatory process as well as in its latent progress
under clinical remission of the disease.

Conclusion. In the course of blood serum lipid fatty
acid composition study in isolated COPD patients and pa-
tients with COPD combined with CP the content of partic-
ular FAs was found amended which indicated cell mem-
brane disorder due to activation of lipid peroxidation on
the ground of antioxidant protective system suppression.

In both groups arachidonic acid content substantially
grew, indicating eicosanoid formation deregulation and
activation of inflammatory processes in organism causing
appearance of endogenous intoxication syndrome. Under
comorbidity circumstances the presence of concomitant
CP substantially strengthened the expression of such
deviations due to increase of unsaturation level and the
sum of PSFAs which is indicative of lipid peroxidation
processes intensification, and this may be treated as one
of additional factors of pathology progressing under this
“nosological duo”.
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SUMMARY

METABOLIC PROFILE OF SERUM FATTY ACIDS
IN PATIENTS WITH COMORBIDITY OF CHRO-
NIC OBSTRUCTIVE PULMONARY DISEASE AND
CHRONIC PANCREATITIS

1Zhelezniakova N., 'Pasiyeshvili L., '"Bocharova T.,
"Pasiieshvili T., 2Zhelezniakov O.

'Kharkiv National Medical University; *Municipal
Health Care Institution “Kharkiv City Perinatal Cen-
ter”, Ukraine

Objective - study of blood serum fatty acid metabolic
profile in patients with comorbidity of COPD and chronic
pancreatitis.

238 patients were examined, of them 131 with com-
bined COPD and chronic pancreatitis and 107 with isolat-
ed COPD run. In study of fatty acid spectrum biological
materials were prepared and gas chromatography analysis
of blood serum lipid fatty acid spectrum performed ac-
cording to methodology by L.V.Sazonenko et al.

The study showed that COPD exacerbation was ac-
companied with by changes in contents of particular fatty
acids both in patients with isolated COPD and in patients
with comorbidity in comparison with almost healthy pa-
tients. In comparison of values for isolated COPD patients
and comorbidity of COPD and chronic pancreatitis pa-
tients unidirectional deviations in concentrations of basic
FAs were observed in both groups. Although concentra-
tions of basic FAs mostly did not have probable discrep-
ancies, nevertheless, concentration changes of stearic and
linoleic acids were significantly more expressed, which
caused saturation level reduction and increased unsatura-
tion of fatty acids.

The presence of concomitant chronic pancreatitis in
patients with COPD substantially strengthened the ex-
pression of FAs spectrum deviations due to increase of
unsaturation level and the sum of PSFAs which is indica-
tive of lipid peroxidation processes intensification, and
this may be treated as one of additional factors of pathol-

ogy progressing.

Keywords: fatty acids, chronic obstructive pulmo-
nary disease, chronic pancreatitis.
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METABOJUYECKAW MNPO®UIIbL KHUPHBIX
KHNCJIOT CbIBOPOTKH KPOBH Y TAIMEHTOB
C KOMOPBUJHOCTBIO XPOHUYECKOI'O Ob-
CTPYKTUBHOI'O 3ABOJIEBAHHUSA JIETKUX U
XPOHUYECKOI'O HAHKPEATHUTA

Kenesusikosa H.M., 'Tlacuemsuim JI.M.,
'Bouaposa T.B., TlacuemBuiu T.M.,
Kenesusxon A.1O.

I Xapbrosckull HAYUOHATbHBIN MEOUYUHCKULL VHUBEPCU-
mem; ‘KommyHnanvhoe npeonpusmue 30pagooXpaHeHus.
«XapbKkosckull  20pOOCKOU  NEPUHAMATILHBIL  YEHMPY,
Xapvkos, Ykpauna

Henpb - n3yduth MeTaOOMIMYECKUI TPOMUITD KUPHBIX
KHCJIOT CBIBOPOTKM KPOBH Y ITAI[IEHTOB C KOMOPOHIHO-
CTBIO XPOHHUYECKOTO OOCTPYKTUBHOTO 3a00IEHUBAS JIET-
KHX U XPOHHYECKOTO MTaHKPEaTnTa.

O6cnenoano 238 manueHToB, u3 HuX 131 ¢ komop-
OMIHOCTBIO XPOHHUYECKOTO OOCTPYKTHBHOTO 3aboire-
HuBas nerkux (XO3JI) u XpoHHYECKOTO TMaHKpeaTuTa u
107 ¢ m3omupoBarHbiM XO3JI. Tlpu n3ydeHnn crmekTpa
KHUPHBIX KHCJIOT MOATOTOBKY OMOJIOTHYECKOTO MaTepHa-
J1a ¥ ra30xpoMarorpapuuecKuii aHaJIN3 CIIEKTPa KUPHBIX
KHUCJIOT B CBIBOPOTKE KPOBM NpOBOAMIM IO Merony JI.B
Ca30HEHKO U COaBT.

HUccrenoBanue moxasaino, uto oboctperne XO3JI co-
MIPOBOKAATOCh M3MEHEHUSIMU COZIEPKAHUSI OTACTBHBIX
KHUPHBIX KHCIOT KaK B rpynmne ¢ n3onupoanHeiM XO3J],
TaK U B IPYyNIE C CONYTCTBYIOIIEH NAaTOJOTMEN 110 cpaB-
HEHHIO C [IOYTH 340POBBIMH NanueHTamu. [Ipu cornocras-
JICHUX TTapaMeTPOB MAMEHTOB ¢ H30npoBaHHBEIM XO3J1
u 60mbHBIX ¢ KoMopOouaHocThi0 XO3JI 1 XpoHUUECKOro
MAHKpEaTHTa ObUIM BBISBICHBI OJHOHAIPABICHHBIC W3-
MEHEHHs B KOHLIEHTPALUSAX OCHOBHBIX )KUPHBIX KHCIIOT
B o0emx rpymmax. HecmoTpst Ha To, 4TO B ITOKa3aTemsiax
YPOBHSI OOJIBIIMHCTBA KUPHBIX KHUCIIOT HE BBISIBICHO JI0-
CTOBEPHBIX PA3IMYHIA, TEM HE MEHEE, N3MEHEHNS KOHIICH-
Tpayy CTEApUHOBOM ¥ JIMHOJIEBOM KUCIOT OBIIN 3HAYH-
TeJIbHO 00Jiee BBIPAKEHHBIMHU, YTO BEAET K CHIDKCHUIO
YPOBHSI HACBHIIIEHHOCTH W TOBBIIMICHHIO HEHACHIIICHHO-
CTH )KUPHBIX KHCIIOT.

Hamnmaue comyTCTBYIOIIETO XPOHNYECKOTO TTAHKPEaTHTa
y manueHToB ¢ XO3JI CyImecTBeHHO YCHITUBANIO JIEBHAIIHN
KUPHOKHCIIOTHOTO CIIEKTPa CHIBOPOTKH KPOBH 32 CUET YBe-
JIMYEHNUS! YPOBHSI HEHACBHIIIIEHHOCTH ¥ CyMMBI TIOJIMHEHACHI-
IIEHHBIX JKUPHBIX KUCIIOT, YTO CBUJIETEIBCTBYET 00 MHTEH-
CU()MKAINK TIPOLIECCOB TIEPEKUCHOTO OKHCIICHHS JIMITHIIOB
U MOXKET PAcCMaTPUBATHCSA KAK OWH W3 JOTOIHUTEIBHBIX
(hakTOpPOB IPOrPECCHPOBAHUS TATOIOTHH.
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TAKTHKA JIJEUEHUS KOTHUTUBHOM JTUCO®YHKIUHA
B NOCIEONIEPAIIMOHHOM INEPUOJE

Hdyo6osckas C.C., Kynunosa O.B., I'puropos 10.b., butuyk H./L.

XapvKkosckutl HAYUOHATbHBITL MEOUYUHCKUL YHUGepCcUmem, Ykpauna

[TocneoneparioHHast KOTHUTUBHASL AUCHYHKINS pas-
BHUBAETCS B PAHHEM U COXPAHSETCS B IMO3HEM MOCIIEO0Ie-
PalMOHHOM MEPHOAE, KIMHUYECKH MPOSABISAETCA B BUIE
HapylIeHUH MaMsITH, 3aTPyAHEHHs] KOHLIEHTPAlUl BHH-
MaH{sl ¥ HapyIIEeHWH JAPYTUX BBICHINX (DYHKIMH KOPBI
rojioBHOTO Mo3ra [1,2,6].

KinHuueckuMn HcclieOBaHUSIMU  YCTAHOBIIEHO,
YTO NPH HCHOJB30BaHUM 0OO0IIel aHecTe3uw, HaOIIo-
JIAI0TCSl U3MEHEHMS Mep(y3UH TOJIOBHOTO MO3ra, BHY-
TpUYEpEenHasl TUIIEPTEH3Hs U IPyrue HapyLIeHus, Kak
CEICTBHE UCIIONb30BAHUS AHECTE3UOIOTHUECKUX MTpe-
apaToB, SBISIONUXCS MNPUYMHONW BO3HUKHOBEHUSIE
Pa3MYHBIX HAapyHIEHWH BBICIIEH MO3TOBOM (YHKIHH.
B panHeM nocneonepaiiOHHOM NepUOe KOTHUTHBHAS
JuchyHKIHS onpenensercs npumepHo B 30% cirydasx
ocIe XUPYPrudeCcKUX BMEIIAaTeIbCTB, KOTOPBIE BbI-
TTOJTHEHBI C MOMOINBIO O0IIeH aHecTe3nu, M MPOJIOII-
aeT HaOmomatbes B TedeHHe Tpex mecsneB y 10%
naueHToB [5-7]. BeisBieHo, 4TO mociieonepanioHHas
KOTHUTUBHAS TUCQYHKINS MMeeT oOpaTHOE pa3BUTHE
Ha PaHHUX CTaJUsIX, MO3TOMY HEOOXOAMMO KOPPEKTH-
poBaTh HapyIIEHHs C CAMOT0 Hadalla U IpeJoTBpallaTh
ux [9,10].

B nocneomepanmoHHOM Iepuoie BO3MOXKHO pas-
BHUTHE PA3JIMUHBIX HAPYIIEHUN HEHTPalbHOU HEPBHOMU
CHUCTEMBI B BHJE ICHXONATOJOTHUECKUX MU MCUXOTH-
YECKUX peaKUui, Neaupus, CyAOpPOKHOTO CHHIPOMA,
MTOCJIEOTIePAIMOHHON KOTHUTUBHOM IUC(OYHKINH, Ha-
pYLICHUS IIMKJIa CHa-OOAPCTBOBAHMS M KOOPIMHAINH,
BO3HMKHOBEHHUS OCTPOr0 HapyLIEHUS MO3TOBOTO KpO-
BOOOpameHus, OCTPOH CEHCOHEBPAIBLHOW TYTOYXOCTH,
cnactuyeckoil napamaeruu. CTeneHb U BBIPAXKEHHOCTh
MaTOJIOTUYECKUX HM3MEHEHUN CO CTOPOHBI LIEHTPAallb-
HOU HEPBHOU CHCTEMBI 3aBUCHUT OT BUJa AaHECTE3UHU, CO-
MaTHYE€CKOTO COCTOSIHHS U HEBPOJIOTUYECKOTO cTaryca
MallMeHTa B MpeAoNepaluoOHHOM Mepuoje, OT BO3pac-
Ta. B momasnsronmemM OONBIIMHCTBE ciiydaeB Ha (oHe
oOmero yrHeTeHHs (YHKIMHA IEHTPAIbHONH HEPBHOM
CUCTEMBI HAOIIO1aeTCsl CHIKEHHE TTaMsITH, BHUMaHHUS,
PEaKTUBHOCTH, HApyIIeHUs (YHKIUN KOOPAMHAINU.
Cpenn >THX HapyUIEeHHH KOTHUTUBHBIE W3MEHEHMS,
BO3MOXHO, BBIJEIUTh B XOAE HCCIEJOBAaHUS MEH-
TaJIbHOTO CTaTyca, MPOSBISIOIIErOCs BO BHEIIHOCTH,
MIOBEJICHUHU, OPHEHTALMU, KOHIEHTpAalud BHUMAaHUS,
SMOIIMOHAIBHOM COCTOSIHMM, MBIIUICHHH, B MO3HaBa-
TeJBHBIX Tporeccax (mamsTh, CHOCOOHOCTH JIOTHYeE-
CKOTO CYKJI€HHUsI, pedb, BOCIIPUATHE, TPAKCUC U HUCTIOI-
HUTENbHbIE QyHKINN) [6].

[Ipn obOcyxaeHnn TaHHOH TEMBI CIIeITyeT YUUTHIBATH
OCHOBHBIE TEOPWH BIIMSHUS HapKo3a ISl Pa3padOTKH H
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COBEPIICHCTBOBAHMS CXEM OOIIEH aHeCTe3HH, OIpe/iese-
HUS 103 ¥ COOTHOLIEHUH MpernaparoB ¢ LUENbl0 JOCTHXKe-
HUSI MHHAMAJIBHOTO TOKCHYECKOTO 3(PQEeKTa, yIUTHIBAS
KJIETOYHO-MOJIEKYJIsIpHble MeXxaHu3Mbl [5-7]. C yderom
BBIIICH3IOKCHHOTO, aBTOpaMH pa3paboTaHa OMOXUMHUYe-
CKasl TeopHusl.

B mnarorene3e BO3HMKHOBEHHS KOTHUTHBHOM JIHC-
(hyHKIIUU B MTOCIICOTIEPAIIMOHHOM IIEPHOE BBIICIISIOTCS
OCHOBHBIC (DaKTOpBI OOIIeH aHecTe3WH: MeTaboimde-
CKHE, TEMOPEOJIOTUYECKHE, TUITOKCUUYECKUE, TOKCUUHBIE.
M3yyenue 5THONMATOTEHETHMYECKUX MEXaHU3MOB KOTHH-
TUBHOW NUC(HYHKINHU, BOSHUKAIOIINX KaK CICIACTBHE 00-
el aHeCcTe3WH, MO3BOIKT B JallbHEHIIEM pa3paboTaTth
aJIeKBaTHBIC METOJBI MPOMMITAKTUKA JTAaHHOH MaTOJOTHH,
KOTOpasi SIBIISIETCSl aKTyaJbHOW 3ajauedl COBpEMEHHOM
AHECTE3HOJIOTMH U HEBPOJIOTHH.

Lenbto wiccae0BaHUS SBISCTCS pa3padOTKa TaKTHKH
aJIeKBaTHOW HEHPONPOTEKTOPHON TEparvy MalueHTaM ¢
MOCIICONIEPAITMOHHBIMI KOTHUTHBHBIMH JTUC(HYHKIIUIMHU
HA OCHOBAHWU OIIPEIEIICHUS OOIIEro KOTHUTHBHOTO JIe-
(urmmra.

Marepuaa u meroasl. VccinenoBanue npoBeneHo
B XHPYPTrUYCCKUX OTACICHUIX PA3THIHOTO MPOPUII
Ha 6a3e XapbKOBCKOH TOPOICKON KIMHUYECKOW OOJb-
HULIBI CKOPOM U HEOTIOKHOM MEIUUHUHCKON MOMOILH
uM. ipod. AWM. MemannroBa. Obcnexoano 110 ma-
[IUEHTOB MOJIOJIOTO U cpenHero Bo3zpacra (38,5+£5,6 1)
n 96 manueHTOB MOXIIOro Bo3pacta (73,3279 1) ¢
XUPYPrUUeCKON MaToaoruen, u3 Hux 88 myxuuH u 118
>keHIMH. OnepaTUBHOE BMEIIATEIbCTBO MPOBOJIUIIHN B
YCIOBUSX OO0IIeH MHOTOKOMIIOHCHTHOW aHECTE3WH C
HMCKYCCTBEHHON BEHTHJISIIMEN JIErKUX C HMCIOJIb30Ba-
HUeM nponodorna U GeHTaHIIa, THOICHTAA-HATPHS U
(dentanmna. [ AOCTIIKEHUS METH MPOBEACHO HCCIIe-
JIOBaHUC KOTHUTHBHOHN C(ephl Y MAIMEHTOB Pa3IUYHBIX
BO3PACTHBIX TPYII: MOJOJAOTO, CPEIHEr0 M MOXKHUIOTO
BO3pacTa, C OCTPOM XUPYPrUYECKOl MaTojaorueit 1o omne-
pauuu u Ha 1, 7, 30 cyTku nocie onepaTUBHOIO BMENIa-
TenbcTBa. [lonyyeHHbIe TaHHbIE CPABHUBAIUCH C TAKOBBI-
MU IPEIONEPAIMOHHOrO MEPUOAA.

Vcnonb30BaHbl CTaHAAPTHBIC KIMHAYCCKUE U J1a0O-
paropHble MeTOIbl. KOTHUTHBHYIO cdepy HCCIIeAoBaId
nocpeactBoM mkainsl MMSE, tecta pucoBanus yacos,
tecta «10 cioBy, OaTapen TECTOB Ha JIOOHYIO AUC(HYHK-
o, merona Llynere. Ilamuentsr ObIH HHDOPMHIPOBA-
HBI 0 X0JI¢ 3a00JIeBaHNUs, 00BEME OIEPATHBHOTO BMeIIIa-
TEIbCTBA M BO3MOXHBIX OCJOXKHEHMH. PaccunTtbiBanu
MOKAa3aTellb 00IIEero KOTHUTHBHOTO AC(HIINTA.

Pesynbrarel 1 ux odcy:xaenue. B noonepannonnom
MEPUOJIC B TPYIIIe OONBHBIX MOJIOIOTO U CPEIHETO BO3-
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Tabnuya. Oyenxa pe3ynbmamos cOCMosiHUsL KOCHUMUBHOU (YHKYUU

Ha pas3iudnvlx omanax uccnedo8anus

Jo onepanun 1 cyrkn 7 cyTKH 1 mecsan
Mornozo¥ u cpeHuii BO3pacT:
IIxama MMSE 27,1%1,1 25,3+1,8 27,8+0,9 28,2+0,7
(28-30 6amtoB)
[Moxwumnoii Bo3pacr: 24,3+1,7 18,942,1 20,8+1,9 21,8+1,4
Tecr «10 cioBy Monoznoii u cpeaHuii Bo3pacr: 6.8+0.5 8,740.2 9.140.6
1 8,1£0,4
ypust
(9-10 cos) Toxusnoii Bospact: 6,120,6 5,140,4 5,840,4 6,8+0,3
Moutonoit 1 cpeHHi BO3pacT:
FAB 17.340.6 17,1+0,7 17,6+0,8 17,1+0,3
(18 6amoB)
[oxunoii Bo3pact: 15,1+1.,4 13,1+0,8 14,6+0,6 15,2+0,4
Mormnonoii u cpeHu BO3pacT:
Meron Llymete 54.141.6 70,2+1,1 60,3+1,4 53,8+2,1
(40-50 cnoB)
IToxxunoii Bo3pact: 59,1+1,4 97,8+1,7 79,1+1,8 64,8+1,6
Tecr pucosanms Mosonofi u cpeanit Bospact: 9.420,5 9,5:0,4 9,6:0,3
9,840,2
4acoB
(10 6asnos) Toxusnoi Bospact: 9,2+0,8 7,9+1,1 8,107 9,4+0.5

pacTta OTMEUalUCh OAMHAKOBbIE 3HaueHMA. Ilo maHHBIM
mkanel MMSE moka3arens 0bu1 HHke HOpMBI Ha 9,0%,
MOKa3aTeNd TeCTa PUCOBAHUS 4acOB - B IpeJesaXx Hop-
Mbl; 110 mKajie FAB mokaszarenu Obutn Huke Ha 5,5%, 1mo
metony A.P. Jlypus - ke Ha 15,0%, nokasarenu no me-
toquke lllynsre Haxomunucek B mpeaenax HOpMbL. B no-
OIIEPAIIIOHHOM II€PUOAE B IPyIe OOJBHBIX ITOXKHIIOTO
Bo3pacra mnokaszareins mkaisl MMSE Obut Hibke HOPMBI
Ha 23,3%, Tecta pucoBaHus yacos - Huxke Ha 10,0%, mo
wkane FAB - nmxe Ha 16,6%, no metony A.P. Jlypus
JaHHbBIE HalueHToB ObuIH HiKe Ha 40,0%, a 10 METOIUKE
ynere - HA 16,6% HIKE HOPMBI (Tabnua).

HccnenoBanne xorHutuBHOM ¢yHkuuu Ha 1, 7 n 30
CYTKH TI0CJIE OIepaliy M03BOJIMIIO pa3pabdorars U chop-
MYJIUPOBAaTh CXEMY C BKJIIOUEHHEM B KOMIUIEKC JIE€4EOHBIX
nporpamm IuTuKonuHa u nuroduasuna ([larent Ha no-
ne3nyro monens Ne89336 2014) [9].

AHanu3 pe3ynbTaToB MOJYYEHHBIX HCCIEIOBaHUI
Ha pa3HBIX JTaNax BBISABUI, YTO B KaXKJ0H BO3pacTHOMU
IpyIIe Ha CeAbMbIE CyTKU UCCIEAOBAHUS Y NALIUEHTOB
Obl1a BOCCTAHOBJICHA KOTHUTUBHAS (DYHKIUS 10 3HAUeE-
HUH JTOONEpPallMOHHOTO Nepuoaa. Y 4acTH HalUEHTOB
OTMEUYaJIUCh HE3HAUUTEIbHbIE H3MEHEHMs IoKa3are-
Jel, a 'y Ipyroi - yXyAllleHue COCTOSIHUSI KOTHUTUBHON
(YHKIMH B CPaBHEHHH C JI00TIEPAIIIOHHBIM EPHOIOM.
Ha ocHOBaHUM MOIY4Y€HHBIX PE3yIbTaTOB UCCIEN0BA-
HUsl pa3paboTaHa M TNPEIJIOKEHA K HCIOIb30BAHHIO
¢dopmyna nojcuera o0IIEro KOTHUTUBHOTO AcQHUIINTA
(OK[), koropas 1mo3BosiseT pa3padboTarb COOTBETCTBY-
IOIYI0 TAKTUKY BEIEHHsI JAHHBIX MallU€HTOB B IOCJIE0-
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MepaluOHHOM IEPHOAE B KaXkJA0M KOHKPETHOM CIydae
(ITarent Ykpaunsl Ha uzobperenue Nell13265 2016)
[10].

CyTp crocoba 3akirodaeTcss B Ha3HAYEHHH CXEMBI
JIEYEHUs] HA OCHOBE JUArHOCTHKHU CTEIEHU U CTPYKTYpPbI
KOTHUTHBHOW TMC(YHKINH 110 aHAIN3Y PE3y/IbTaToB Ha 7
CyTKHU nocine onepanuy. Onpenesstorcss BeIUUUHbI IPO-
LIEHTHBIX OTKJIOHEHHMH Ka)kJI0TO pe3yabTaTa UCCIeN0Ba-
HUSL OT HOPMBI U TI0Ka3areib 00IIero KOrHUTUBHOTO Je-
¢unuTa Mo cymMMe 3Ha4E€HWH MPOIEHTHOTO OTKIOHEHHS
OT HOPMBI PE3y/IbTaTOB UCCIEN0BAHNS KOTHUTUBHBIX Ha-
pyieHuid. B ciydasix, koraa mokasarenb 0OIEro KOTHH-
TUBHOTO Aedunuta cocrasisier 20% u Oosbple Ha3HAYA-
FOTCSI LUTUKOJUHBL [10].

B xome wuccinenoBanus 41% mnanueHToB B rpymme
OOJIBHBIX MOJIOJIOTO M CPEIHEro Bo3pacTa Ha 7 CyTKH IO
naHHbIM mKkansl MMSE noka3zaresis KOrHUTHBHOM (yHK-
LMY HaxoAuscs HUxke HOpMbl Ha 10%; no TecTy pucosa-
HUS 4acoB - B IpeJenax HopMbl, o mkane FAB - Huke
Ha 11%, mo merony A.P. Jlypus - Huwxke Ha 10%, a mo
Metoauke Hlynsre - Ha 17% Huxe HOpMblL. Iloka3zarens
OKZ cocraBunr = 10%+0%+11%+10%+17%/5=9,6%.
JanbHeiiee geueHre KOTHUTUBHON AUCHYHKIIMU HE pe-
KOMEH/IOBaHO.

V 34% nauueHtoB B IpyIme MOJOAOIO U CPEeIHEro
BO3pacTa Ha 7 CyTKU IO AaHHBIM mikaisl MMSE mo-
Kazarenb ObUT HIDKe HOpMBI Ha 20%, Tokasarenu TecTta
pucoBaHusl 4acoB HUxke HOpMbI Ha 10%, no mkane FAB
- nedunur cocrasui 22% ot HOpMBL, 110 MeToay A.P. Jly-
pust - Huxe Ha 40%, a no meronuke llynsre - Ha 29%
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Hwke HopMbl. OKJT 0%+10%+22%+40% +29%/5=24,2%.
Ha3znaueHo nanbHeiiee 1e4eHne ¢ NCI0JIb30BaHUEM LIUTO-
KOJIMHA IO CXEME.

Y 28% manmeHToB MOXKHUIIOT0 BO3pacTaHa 7 CyTKH IO JTaH-
HbIM 1KkasTbl MMSE niokazarens 0buT Huke HopMbl Ha 40%,
MOKa3aTeNy TECTa PUCOBAHUS YacoB HIbKe HOpMBI Ha 30%,
no mkane FAB - nedunur 22% ot HOopMsl, 1o MeToay A.P.
Jlypus - mike Ha 60%, a mokasarens mo Metoauke [ys-
Te - Ha 44% mmxe HopMbl. OKJI=40%+30%+22%+60%+
44%/5 = 39,2%. HasHaueHo majbHEHIIee JIeUeHHE ¢ HC-
TOJTF30BaHMEM [TUTOKOJIMHA IO CXEME.

VY 54% manueHTOB MOKUIIOTO BO3pacTa Ha 7 CyTKH
mo JaHHbIM mkansl MMSE moka3arenb KOTHUTHUBHON
¢dbyHkuun 6bU1 HUXKE HOpMBI Ha 20%, TIOKa3aresb TecTa
pucCOBaHUA 4acoB - HIKe HOpMEI Ha 10%, mxansr FAB
- Ha 22%. Ilo metony A.P. Jlypust naHHbIE MAIlIEHTOB
6b1H HIDKE Ha 30% OT HOPMBI, a IPU UCCIEIOBAHIH 110
metonuke Lllynbre - HAa 29% HIKE HOPpMBI. TakuM 00-
pazom, OK1=20%+10%+22%+30%+29%/5 = 22,2%.
Ha3HaueHo nanbpHeillee jge4eHUE C UCIOIb30BaHUEM
IIUTOKOJMHA IO CXEeMe.

BoiBoabl. [TonmydyeHHbIE pe3ynbTaThl UCCIEI0BAHUSI KOT-
HUTUBHON ¢yHKIMM Ha 1, 7 u 30 cyTKu mocrie omeparu
TIO3BOJIMITH Pa3paboOTaTh CXeMy BKIFOUECHHS B KOMILIEKC Jie-
YeOHBIX TIPOrPaMM IIUTHKOJIMHA U uTo(hIaBrHa. B Kaxkmoi
BO3PACTHOM TPYIIIE Ha CEIbMbIE CyTKH HCCJICIOBAHHS BbI-
SIBJICHA Pa3MJHasi JUHAMHKA BOCCTAHOBJICHUS KOTHHTHB-
HOM (DYHKIIMH B CPABHEHHH C IOOTICPAITHOHHBIM MIEPHOIOM.
DTO TMO3BOJIMIO MPEIOKHUTH (HOpMyITy Mojcuera 00-
ero KOTHUTUBHOTO Ne(UIMTa, ¢ TTOMOIIBIO KOTOPOM
BO3MOXKHO pa3paboTaTh COOTBETCTBYIOUIYIO TaKTHKY
BEJICHHUS MMallMEHTOB B ITOCICONEPAIIIOHHOM IIEPHOE B
Ka)kJIOM KOHKPETHOM ClIyd4ae.
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SUMMARY

TACTICS OF CHOOSING COGNITIVE DYS-
FUNCTION THERAPY IN THE POSTOPERATIVE
PERIOD

Dubivska S., Kudinova O., Grigorov Yu., Bitchuk N.
Kharkov National Medical University, Ukraine

The aim of the study is to formulate the tactics of as-
signing adequate neuroprotective therapy to patients with
postoperative cognitive dysfunctions on the basis of sub-
tracting the indicator of the total cognitive deficiency.

To achieve this goal, we conducted a study of cogni-
tive function in patients of different age groups: young
age, middle age, elderly age with acute surgical pathol-
ogy before surgery and at 1, 7, 30 days after surgery com-
pared with preoperative data. Methods of research. The
study of the cognitive sphere: scale MMSE, test drawing
hours, test “10 words”, battery tests for frontal dysfunc-
tion, method Schulte. The indicator of the total cognitive
deficiency was calculated.

The results of the study of cognitive function made
it possible to formulate a scheme for the use of citi-
coline and cytoflavin in a complex of therapeutic pro-
grams. In each age group, on the seventh day of the
study, there were patients with different dynamics of
cognitive function recovery for the preoperative peri-
od. This allowed us to develop and propose a formula
for calculating the total cognitive deficit, which makes
it possible to formulate appropriate tactics for manag-
ing patients in the subsequent period in each specific
case. We determine the values of the percentage devia-
tions of each study result from the norm and the indica-
tor of the total cognitive deficit by the sum of the values
of the percentage deviation from the norm of the results
of the study of cognitive impairment.

Keywords: cognitive function, neurology, anesthesi-

ology.
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PE3IOME

TAKTUKA JIEYEHUS KOTHUTHUBHOW JUC-
®YHKIIMM B MOCJEOIEPALIMOHHOM IE-
PUOJIE

Hdy6osckas C.C., KynunoBa O.B., I'puropos 10O.B.,
Bburuyxk H.J.

Xapvrosckuil HAYUOHANBHLIL MEOUYUHCKUL YHUBEPCU-
mem, Ykpauna

[enpro MccnenoBaHus SIBUIACH Pa3pabOTKa TaKTHKH
aJIeKBaTHOW HEHPOIPOTEKTOPHON TEpanuy NauueHTam C
MIOCJIEONIEPAIIOHHBIMH KOTHUTHBHBIMU IUC(HYHKIUAMHI
C Y4EeTOM TIOKa3aTels 00Iero KOTHUTUBHOTO Ae(UITNTA.

[IpoBeneHo nccienoBaHre KOTHUTHBHOW (DYHKIHHU Y
MAIMEHTOB PA3HBIX BO3PACTHBIX TPYMII: MOJIOZOTO, CPel-
HEro U MOXKUJIOTO BO3pacTa ¢ OCTPOM XUpyprudeckou na-
ToJOTHEH 10 oneparwu 1 Ha 1, 7, 30 cyTku mocie omnepa-
TUBHOTO BMEMIATEIbCTBA.

B xoze mccnenoBaHMs MCIONB30BAHBI CTAHAAPTHBIC
KIIMHUYECKHUE 1 J1abopaTtopHble MeTozpl. [iis nccienosa-
HUSI KOTHUTUBHOH c(epbl mpuMeHsch mkaira MMSE,
TeCT prcOBaHMA 4acoB, TecT «10 cimoBy», meton A.P. Jly-
pust, meron Lllynsre. PaccunThiBany mokasaTtens 00miero
KOTHUTHBHOTO JE(QUIUTA.

AHanu3 pe3yabraToB MCCIEAOBAaHUS KOTHUTHUBHOMN
¢yukumy Ha 1, 7 1 30 CyTKH mociie onepanyu MO3BOIIT
pa3paboTaTh cxeMy BKIIOUYEHUS B KOMIUIEKC JIeUeOHBIX
MporpaMM ITUTHKOJMHA ¥ MUTO(IaBUHA. B Kakmoit Bo3-
pacTHOM rpyme Ha CebMbIE CyTKH HCCIIEIOBAaHUS ObLTH
MAIMEHTHI C Pa3HOI JUHAMHUKON BOCCTAHOBJIEHUS KOTHHU-
TUBHOH (DyHKIIMM B CpPaBHEHHH C JIOOTEPAL[OHHBIM IIe-
pHOIOM. DTO TIO3BOIIMIIO IPEATIOKHTE (hopMyIry TIogcueTa
00I1eT0 KOTHUTUBHOTO e(UINTA, C TIOMOIIBI0 KOTOPOH
BO3MOXHO pPa3padoTaTh COOTBETCTBYIOUIYIO TaKTHKY
BE/ICHHS TALIEHTOB B IOCIICONEPAIIMOHHOM IIEPHOME B
Ka)kKJJOM KOHKPETHOM CITydae.
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OCOBEHHOCTHU 3JIEMEHTHOI'O CTATYCA BOJIBHBIX BUTHUJIUT'O

HuckapumBuau H.U., Kanuranze A.I., Huckapumsuiau H.B., Xapucuapumsuin U.3.

Tounucckuu 20¢y0apcmseentbiil MeOUYUHCKUL YHU8epcumem, 0enapmamenm oepmamoseneponoauu; «Accoyuayus
BUTHIIAT O I pyzuuy, Llenmp meduyunckoii snemenmonozuu «Jlabopamopus o6uosnemenmy, Tounucu, I pysus

Jucxpomuu cocrapisitor okono 10% Bceilt nepmato-
norndeckor maronoruu. Cpean HMX HauOolsiee pacnpo-
CTPAHEHHOM, TSHKEJIOM B KOCMETHMYECKOM OTHOILUEHUU,
BO3JICHCTBYIOIIEH Ha TICUXUKY OOJIBHOTO SIBISIETCS] BUTH-
suro. D1o 3abosieBaHKe BeTpeyaercs y 3-4% JIUI[ ¢ KOXK-
HOM I1aTOJIOrMEH, Yalle y JIML ¢ TEMHOM Koxkell. Borpoc o
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NPUYMHAX ¥ MEXaHM3MaX MCUE3HOBEHHMSI MEJIAHOIMTOB B
BUTWIMTMHO3HBIX TIATHAX MO CEH JIeHb OKOHYATEeNIbHO HE
paspeiuen. [lupoko oOCyxaaroTCs Clienylonue Teopun
pa3BUTHSI BUTHJIMIO: ayTOMMMYHHasl JIECTPYKLHs Mela-
HOIIUTOB, BHYTPEHHHH Ae(eKT CTPYKTyphl M (pyHKLIUH
MEJIAHOLIUTOB, NE(PEKT 3alUThI OT ICHCTBUS CBOOOIHBIX
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paluKanoB, YKOPOUYEHHE >KU3HECIIOCOOHOCTH W JIUCpe-
TYJSIIMU arorTo3a MEJIaHOLUTOB, U3MEHEHHEe MeMOpaH-
HBIX JIMITUI0B MEJIAHOLUTOB, AECTPYKLUS MEIAHOLUTOB
HEHPOXUMHYECKUMH BEIlECTBaMH, BUPYCHasi MH(EKINS,
KOHBepreHTHas Teopus [8-10].

Butwiuro 3to wmynbrHdakTOpHOE 3a00JIeBaHHE,
MpUYEM B Ka)/JIOM KOHKPETHOM cllydyae MOTYT OBITh
BKJIFOUEHBI pa3Hble MEXaHHU3MBI €ro MaToreHe3a u pas-
Hble YpPOBHHM HapylleHHs oOpa3oBaHMs MeJaHHHA B
koke. HesicHOCTh 3THONMOTMM M MaTOreHe3a, YHOpHOe
U XpOHHYECKOE TEeUeHHE, CKJIOHHOCTh K pacipocTpa-
HEHHIO KOXXHOT'O Mpolecca 00yclaBiInBaoT TPYJAHOCTH
JIeYEeHHS] BUTHIIUTO.

Koxa mpexacrapisier co0oii onuH U3 Haubosee Me-
Ta0OJIMUECKH aKTHUBHBIX OPTraHOB. BBIMOIHSS psijt KU3-
HEHHO Ba)XHBIX (YHKUMH (OapbepHasi, 3alIUTHAs, Ibl-
XaTeNnbHasl, BBIACIHUTENbHAs, OOMEHHas, MMMYyHHas)
OHa HYXJAaeTCs B MUKpOdJieMeHTax [4,6].

Kak m3BeCTHO CTaOMIBHOCTH XMMHYECKOIO CO-
CTaBa OpraHM3Ma SBIAETCS OJHUM U3 BaKHEHIIUX
U 00s13aTeNIbHBIX YCJIIOBUH €ro HOPMajbHOrO (yHK-
nuoHupoBaHus. B HacTosmiee Bpems u3z 92 BcTpe-
YAIOIMUXCS B MPHUPOAE XUMHUYECKHX 3JIeMEeHTOB 81
o0HapyxeH B opraHu3Me uesioBeka [1-3]. Xumwuue-
CKHE pEeaKklMH, MPOTeKalol[ue B OpraHu3Me, cxema-
THYECKHU MOXHO MPEJACTaBUTh CIEAYIOIIUM 00pa3oM:

cyocTpar + pepMeHT + MHUKPOIJIECMCHT U3 aMHUHOKHKC-
JIOTHI TUPO3UHA O] IeicTBUEM (pepMeHTa THPO3HHA-
3bl. MUKPORJIEMEHT MEJlb UTPAET POJb Karajau3aropa
B 3TOM poToxumuueckoit peakuu. OnpeaeacHue co-
JACpKaHUA MUKPOIJIEMEHTOB B KOXKC 60J'H:HI)IX BUTH-
JIUTO METOAOM HEHTPOHHO-aKTUBAIIMOHHOTO aHaJIu3a
BBISIBHJIO 3BHAYUTCIIBHOC YMCHBIICHUC KOHICHTpAaIUuU
MCAU KaK B O4are BUTHUJIIUTO TaK U B KOXKE BOKPYT AC-
MUTMEHTUOPBAHHBIX MATeH [5]. M3ydyenue poaum sc-
CCHIIMAJIbHBIX U TOKCUYHBIX 3JICMCHTOB B IIaTOI'CHE3€C
BUTUJIUTO MO3BOJUT PACIIUPUTL CIICKTP METOAOB JIC-
YEeHUS JAHHOU MaTOJIOTUH.

Llenpio WccrenOBaHUST SBUJIOCH OIpE/CIICHHE dJie-
MCHTHOI'O CTaryca BOJIOC Y 60J'II)HBIX Pa3JINYHbIMH KJIH-
HUYECKHMH (pOpMaMU BUTHIIHIO.

Marepuan u Metoabl. [lon HaOmOICHHEM HAXOIH-
710¢b 25 60mbHBIX (15 xkeniuH 1 10 My>kK4nH) pa3TudHbIMA
KJIMHUYECKUM (pOpMaMK BUTHIIMTO B Bo3pacte oT 18 10 65
JIeT, C JaBHOCTHIO 3a00s1eBanus ot 6 mec. 1o 20 net. [Ipu
1os00pe KIMHUYECKOr0 MarepHajga pyKOBOJCTBOBAIUCH
kinaccu(UKae, MNPEUIOKCHHON B aHIIOS3BIYHON
JUTEeparype: cerMeHTapHoe BUTWIMIO (n=12) (segmen-
tal vitiligo - SV) - 00nacTe MOpa)XCHUSI HAXOTUTCS B
IpaHUIAX OJHOTO CErMEHTa M HMMEET OJIHOCTOPOHHEE
pacnonoxenue. HecermentapHoe BUTHIUTO (non seg-
mental vitiligo -NSV) - 06nacTb nopaxeHusi BBIXOAUT 3a

Tabnuya. CoOepoicaruie XUMULECKUX NIEMEHMO8 8 010CAX DONbHLIX eumunueo (MEm mxe/e)

DJ1eMeHThI CermenTapuoe HecermenrapHoe Butuiuro, n=13 Yci10BHBIE HOPMBI

OCHOBHbBIE BUTHJINTO, n=12 ®oxanbHOe, N=6 | AKpodanuanbHoe, =7 | MUHUMYM | MaKCHMYM
Ca 450,324+23,45 460+25,1 570,56+25,6 300,00 700,00
Zn 170,23+7,6 110+5,2 60,34+4,5 120,00 200,00
K 150,1445,6 120+6,7 110,56+6,5 70,00 170,00

I 2,5+0,5 2,0+0,3 2,5+0,3 0,40 4,00

Cu 7,6+1,3 8,0+1,5 4,5+0,6 9,00 30,00
Se 1,5+0,5 0,8+005 0,1+0,02 0,30 1,20
Fe 31,81+3,65 13,0+1,7 10,5+0,35 15,00, 35,00
Mn 1,7+0,7 1,6+0,5 0,2+0,02 0,50 2,00
Cr 2,6+0,9 2,0+0,8 3,54+0,45 0,50 5,00

TOKCHYHBIE
Ba 4,4+0,4 - - 0,00 5,00
Pb - 5,58 7,8+0,25 0,00 5,00
As - - 0,00 2,00
Hg - - - 0,00 2,00
Cd - 0,8 1,56+0,5 0,00 1,00
Zr - - - 0,00 2,00
Sn - - - 0,00 3,00
Bi - - - 0,00 2,00
W - - - 0,00 2,00

svienenbl cmamucmuyecky sHauumvie paznuyus (p<0,01)
© GMN 65



TPEZIeIIbl OJIHOTO CETMEHTa M MIMEeT CHMMETPUYHOE JIBYCTO-
pOHHEe pacrnonoKeHue. J1a rpynmna Bkitodana 13 6oIbHbIX,
13 HUX (POKAIBLHOE BUTHIMIO - 6 (O/IHO MJIM HECKOJIBKO Oe-
JIBIX [ISITEH B ONPE/ICIIEHHOM yJacTKe Tena). Bynbrapaoe wim
reHepaIM3pBaHHOE BUTHIIMIO BKIIIOYAIO OONIBHBIX aKpoda-
IAAJIbHBIM BUTWIUTO C ICTIMTMCHTHPOBAHHBIMU OYaraMu Ha
JIMLIE U KOHEYHOCTAX - 7. Y 10 manueHToB npy KIMHUIECKOM
o0cnenoBaHnu oOHapyxeHbl HeBychl CerToHa. KoHTpoIIb-
HYIO TPYIITYy COCTAaBHIM 15 MPakTUYIECKH 310POBBIX JIHII.

JInst OLIEHKM MHUKPO3JIEMEHTHOTO CTaTyca OpraHm3ma
3a0Mpaiy TMPUKOPHEBYIO 4YacTh BOJOC B 30HE 3aThUIKa
W TIPOBOJMIIM AHAJIM3 METOAOM PEHTICHOBCKOH (Iroo-
pecueHTHol criekTpockonuu - MBU 081/12 -4502 -00
Ha peHTreHodroopecieHTHoM crekrpomerpe COIT -01
«OnBakcy» (LlenTp MeauuHCKOM AnemeHTonoruu «Jlabo-
paropust OuosnemMeHT») [7].

CrarucTiueckyto 00paboTKy pe3ysibTaToB HCCIIEN0-
BaHUM MpOBOANIIN O61HerI/IH)ITbIMl/I CTAaTUCTUYCCKUM
MeToZaMu. JJ0CTOBEPHOCTh Pa3IMuMii JaHHBIX OlICHHMBA-
JIach C UCIOJIb30BaHUEM KpuTepreB CThIojICHTA.

PesyabraTbl W ux obcy:kmenue. Pesynbrarhl Ipo-
BE/ICHHOTO HMCCJICZIOBAHUS 3JIEMEHTHOTO COCTaBa BOJIOC
OOJIbHBIX BUTUJIUTO MPEICTABICHBI B TAOIHUIIC.

miieap O MapraHsy, = cened  ® LMHE

Puc. 1. Codepofcanue XUMUYECKUX I]IEMEHMOE 6 60]10CadX
npakmuiecku 300p06b1x Jauy

mieap O mapradey

CeneH = UHHK

Puc. 2. Codepofcanue XUMUYECKUX I]IEMEHMOE 6 60]10CadX
O0IbHBIX HeceemMenmapHvlm sUmuiico
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wieae CMapraHel, = cefleH W UMHK

Puc. 3. Codepofcaﬁue XUMUYECKUX D]IeMEeHM 06 6 60]10cax
60bHBIX CecMenmMapHobIiM eumuiuco

W3 B TabauIIBI IBCTBYET, YTO MHHEPAJIbHBIH COCTAB
BOJIOC y OOJIBHBIX Pa3jiMYHBIMU KIMHHYECKUM (opma-
MU BUTHJINTO XapaKTePU3YETCs OTKIOHECHHEM OT YyC-
J0BHBIX HOpM. Tak, y O0JbHBIX cerMeHTapHOU HopMoit
BUTHJIUTO KOHIICHTPAIMS OCHOBHBIX 3JIEMCHTOB IpPaK-
TUYECKU HE OTIUYACTCS OT HOPMBI (IIMHK, MapraHell,
IUHK, ceieH). HesnauurenbHoe HapyuieHue OajaHca
JCCEHIIMAJIBHBIX 3JIEMECHTOB OTMEUYCHO B KOHIICHTpA-
nuu meau (7,6+1,3) npu ycnoBHoil HOopme oT 9,0 10
30,0. TokcnuHBIE U yCIOBHO TOKCHUYHBIE DJIEMEHTHI B
BOJIOCAX y NAHHOM TPYMIIbl OOJBHBIX HE OMPEICIISIOT-
csl.

B rpymnme OONBHBIX HECErMEHTAPHBIM BHUTHIIUIO
(boxanpHas, akpodaruanbHas (GOPMBI) YCTaHOBIIE-
HO JIOCTOBEPHOC MOHWIKECHUE YPOBHS 3CCCHIIHMATbHBIX
(OCHOBHBIX) 3JIEMCHTOB - Maprasiia , MeIu, IIUHKA U
ceneHa. B rpymnme 00ibHBIX (HDOKAIBHBIM BUTHIUTO
KOHIICHTPAIIHMS 3THX 3JICMEHTOB BhIpa)Kajach B CICIY-
omux equaunax, 110+5,2; 8,0+1,5; 0,8+0,05; 1,6+0,5,
COOTBECTBEHHO.

B rpynme OonbHBIX akpodaruagbHbIM BUTHIUTO
YCTaHOBJICHO JOCTOBEPHOC MOHWKCHHE YPOBHS ITHMHKA,
Menu, cereHa, mMapraniia. KoHIeHTpamus 3TUX 3JIeMEeH-
TOB BBIpa)Kajach B CIEAYyIOMUX equHuiax - 60,34+4,5;
4,5+0,6; 0,1+£0,02; 0,2+0,02, cOOTBECTBEHHO.

Menps u Maprasel] AeMCTBYIOT Kak aHTHOKCHIAHTBHI,
MOCKOJIBKY SIBJISIFOTCSI KOMITOHEHTAMH MHOTHX KJICTOY-
HBIX (DEPMEHTOB, BKIIIOUAs CyMEePOKCHIIHUCMYTa3y, 00e3-
BPEIKUBAIOIIYIO CBOOOIHBIC panuabl. FIMeroTcs 1aHHbIe,
YTO MPH JJTUTEIHHOM JACPHIIUTE MapraHila MOTYT HaOJI0-
JIaThCsl TUTMEHTHBIC U3MCHEHUS (BUTHIINATO), HAPYIIICHHE
CHHTE3a MellaHWHA.

M3BecTHO, YTO CelicH - HEOOXOAUMBINA 3JIEMEHT s
opranusma. OH MpPEIOXpaHsSeT KJICTKH OT MOBPEKIAI0-
HIETO JCHCTBUS CBOOOMHBIX PAIMKAIOB M TSDKEJIBIX Me-
TaJuIoB (KaaMU, PTYTh, MBIIIBSK). SIBISACH 3HAUUMBIM
KOMIIOHEHTOM CHCTEMbI aHTHOKCHIAHTHOW 3aIlMThI Op-
raHu3Ma, OH 00J1a1aeT MPOTHBOOITYXOJICBBIM JICHCTBHEM,
MOJJICPYKUBACT JCTOKCUKAIMOHHYIO (DYHKIIMIO TIEYCHH,
aKTHBCH B NpucCyTcTBHM BuTaMuHa E. Hemocrarok cere-
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Ha TPUBOJUT K HApPYIICHHIO CTAOMIBHOCTH MEeMOpaH H
MPOIIECCOB MUKPOCOMAITLHOTO OKHCIICHHSI BO BCEX KIICTKAX
OpraHu3Ma, C IOCJICAYIOIIMM HapyIIeHHeM (YHKIUA Oc-
HOBHBIX OpPraHoB U cucteM. L[MHK BXOmWT B cOCTaB Ooee
70 depMeHTOB, 63 KOTOPBIX HCBO3MOXKHBI OCHOBHBIC OHO-
XUMHUYCCKHEC MPOUECCHI B OPraHU3MeE. HI/IHK TaKXE SABJISACT-
cst KO(haKTOpOM OTHOH M3 M30(OPM CYTIEPOKCHIUCMYTa3bI.
Jlnst GOpbOBI C OKUCIUTEIBHBIM CTPECCOM HEOOXOIMMO,
MpEeX/Ie BCEro, 00eCeYnTh COOCTBEHHYIO aHTUOKCHIATHYIO
CHCTEMY HEOOXOIMMBIMH JIJIsI €€ HOPMAJIbHOTO (DyHKIIMOHH-
poBaHusI KopakTopamu (MapraHerl, CeJicH, [IUHK, MEIIb).

Hanuune TOKCUYHBIX U INOTCHIMAJIBHO TOKCHUYHBIX
9JIEMEHTOB HAOIo[an y OOJNBHBIX akpodanuaibHOR
(hopMoii BUTHIIHTO B 4 CIIyYasx - B BUAC HE3HAYUTEIBHO-
TO MOBBIILICHUA YPOBHA CBUHIIA U KaIMUs. I/I3BCCTHO, 4qTOo
U30BITOYHOC HAKOIUICHUE CBHHIIA M KaIMUsl 00yCIaBIId-
BacT HaNpsDKEHHE Pa3HbIX (DYHKIMOHAJBHBIX cucTeM. B
OCHOBC MEXaHu3Ma HpOHBJ’IeHHﬁ HWHTOKCHUKAIIUU JaHHbI-
MH 3JIEMETaMH JICKUT HEMOCPEICTBCHHOC BO3JCHCTBUE
Ha SIICPHBIA XPOMAaTHH, KOCBEHHOE BO3JCHCTBHE OCY-
MIECTBIIACTCA MYTEM 3aMCUICHUA APYTUX 3JIEMECHTOB HUJIN
U3MEHEHHS] aKTUBHOCTH Psiia (PEPMEHTHBIX CUCTEM.

Takum 00pa3oM, MONyYCHHBIC B pPE3yJIbTare MpOBe-
JICHHOTO HMCCJICIOBaHMs JJAaHHBIE ellle pa3 MOATBEPIKAAIOT
3HA4YCHUEC POJIM ONPCACICHHBIX XUMHNYCCKUX 3JICMCHTOB
B MIaTOTEHE3e XPOHMUECKHUX 3a0oseBaHuii. Bce anemeHT-
HBIC TUCOATAHChl OOBCIMHSIOTCS PAIOM OOIIMX 3aKOHO-
MEPHOCTEH pa3BUTHsI U COMPOBOKIAIOTCS HAPYIIICHUEM
NMMYHHOI'O TOM€0CTa3a CO CHUKCHUEM HMMyHHOﬁ pe3u-
CTCHTHOCTHU.

IIpaBunbHBIM TOAXOA K TMOHUMAHUID MEXaHU3MOB
BO3HWKHOBCHUSA BUTUJIMT'O IMTO3BOJIUT MPEAJIOKUTH HOBBIC
3¢ GEKTUBHBIC CXEMBbI €0 JICUCHUSI, a [ICJICHAPABICHHOE
NPUMEHEHHUE CPENICTB, COACPIKAIINX MAKPO- M MUKPOJJIC-
MCHTBI, MaKCUMaJIbHO 00ecrednuT 3(h(HEeKTUBHOCTD Jicue-
HUA ONPEACTICHHBIX (bOpM BUTUJINTO.
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SUMMARY

ELEMENTAL STATUS OF PATIENTS WITH VARI-
OUS FORMS OF VITILIGO

Tsiskarishvili N.I., Katsitadze A., Tsiskarishvili N.V.,
Charischarishvili 1.

Thilisi State Medical University, Department of Derma-
tology and Venerology, “Georgigian Assotiation of Vit-
iligo”, Center of Medical Elementology “Laboretory Bio-
element”, Tbilisi, Georgia

Vitiligo is a multifactorial disease in which, in each spe-
cific case of its manifestation, different mechanisms of its
pathogenesis and different levels of melanin formation in the
skin can be involved. Skin is one of the most metabolically
active organs. Carrying out a number of vital functions (bar-
rier, protective, respiratory, excretory, metabolic, immune,
etc.), it needs microelementss. Of the 92 naturally occurring
chemical elements, 81 are found in the human body. Lack of
the vital elements, leads to the emergence of diseases, which
are based on deficiency, excess or imbalance of micro- and
macroelements in the body. To assess the elemental status
of patients with various forms of vitiligo, fluorescent x-ray
spectroscopy was used. The method has good informative-
ness, since the hair most fully reflects the level of content of
both toxic and vital elements.

According to the results obtained, in patients with seg-
mental vitiligo, a slight decrease in the content of manga-
nese and copper was detected in the hair. In the group of
patients with non-segmental form of vitiligo, along with a
significant decrease in the concentration of basic elements
(on average from 20 to 50%) copper, manganese, sele-
nium, zinc, there was an increase in the indices of such
toxic elements as lead and cadmium.

The data of multi-element hair analysis, as are con-
firmed by well-known information about the role of cer-
tain chemical elements in the pathogenesis of vitiligo,
also allow us to make new assumptions about the pos-
sible relationship between the violation of the micro-
element balance of the organism with the emergence
and peculiarity of the flow of various forms of vitiligo.
The correct approach to understanding the mechanisms of
the emergence of vitiligo, will allow to offer new effective
schemes for the treatment of vitiligo.
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PE3IOME

OCOBEHHOCTH 3JJIEMEHTHOI'O CTATYCA
BOJIbHBIX BUTHJIUTO

HuckapumBuiun H.U., Kanuranse AL,
HuckapumBuau H.B., Xapucuapumsuiau 1U.3.

Tounucckuil 20cyoapcmeeHHbill MeOUYUHCKULL VHUBEPCU-
mem, denapmamerm OepmamoseHeponocull,; «Accoyuayus
BUTHITAT O I py3uuy,; Llenmp meOuyuHckou 1emeHmono-
euu «Jlabopamopus 6uosnemenmy, Tounucu, I py3us

Burtunuro - MmynasTudaxTopHoe 3a0oi1eBaHNe, IPH KO-
TOPOM B Ka)KZIOM KOHKPETHOM CITydae €ro HpOsBICHHS,
MOTYT OBITh 337I€HiCTBOBAHBI PA3IIMYHBIE MEXAaHU3MBI €TI0
[IaTOTe€HE3a W Pa3HbIE YPOBHH HApPYILICHUs] 00pa3oBaHUS
MenaHuHa B Koke. Koka siBisieTcss oqHMM U3 Hambouee
METa0OJIMYECKH aKTHBHBIX OPraHOB. BBITOMHSIS psijt sKu3-
HEHHO BaXHBIX (QYHKIWHA (OapbepHast, 3alIuTHAs, TbIXa-
TeJIbHAsA, BBIICIUTENbHAs, OOMEHHas, UMMyHHas) OHa
HYXKTaeTcsi B MUKpod1eMeHTax. 13 92 Bcrpeuarommxcs
B TPHUPOE XHMHYECKHX 3IIEMEHTOB, §1 oOHapyxkeH B
opraHu3Me uenoBeka. HemocTarok »XM3HEHHO Ba)KHBIX
3JIEMEHTOB TPUBOJUT K BO3HHKHOBEHHIO 3a00J]E€BaHMH,
B OCHOBE KOTODPBIX JIEKHT A€(YUINT, M30BITOK MIN JHC-
0amaHC MHKpPO - ¥ MAaKpOIJIEMEHTOB B opraHusme. Jlis
OLIEHKH 3JIEMEHTHOTO CTaTyca OOJBHBIX Ppa3INYHBIMHU
(opMaMy BUTHIINTO TIPUMEHEH MeTO[ (DIF00PeCeHTHOM
PEHTTEHOBCKO CIIEKTPOCKOIINH Bojioca. Meton o0magaer
BBICOKOH MH(OPMATHBHOCTBIO, TAK KAK B BOJIOCAX HaW-
Gostee MOJTHO OTPAYKAETCsI YPOBEHB CONEPIKAHMS KaK TOK-
CHYHBIX, TaK ¥ )KH3HEHHO HEOOXOANMBIX 3JIEMEHTOB.

CoracHo MOTyYEHHBIM PE3ysbTaTaM y OOJIBHBIX CeT-
MEHTapHBIM BHUTHIIMIO BBIIBICHO HE3HAYUTEIHHOE IIO-
HIDKCHHE COZIEPXKAHUs B BOJIOCAX MapraHia u menu. B
rpymme OOJMBHBIX HECeTMEHTapHOH (opMoW BUTHIIHTO,
Hapsiy CO 3HAUYUTEIBHBIM ITOHM)KCHHEM KOHIIEHTPALNU
OCHOBHBIX 3JIEMEHTOB (MeIb, MapraHell, CeleH, ITHHK),
OTMEYCHO TOBBIIICHNE IOKa3aTeNell TaKMX TOKCHYHBIX
9NIEMEHTOB, KaK CBUHEIl M KaJMHI.

[omydeHHble B pe3yabTare IPOBEACHHOIO HCCIIENO-
BaHUS JaHHbBIC C€IIE Pa3 IMOATBEP)KAAIOT 3HAYCHHE POJIN
OIIPEIEIICHHBIX XMMHYIECKHUX IEMEHTOB B ITATOTEHE3E XPO-
HUYEeCKNX 3a0oneBanmii. Bce nnmemeHTHBIE IHCOAITaHCHI
OOBEIIHSATOTCS PSIOM OOIINX 3aKOHOMEPHOCTEN Pa3BHUTHA.
Bce oHM cOnpoBOXIa0TCS HAPYIIEHHEM HMMYHHOTO r'oMe-
0CTa3a Co CHWKCHHEM MMMYHHON PEe3UCTEHTHOCTH.
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CHARACTERISTICS OF ARTICULAR SYNDROME IN SYSTEMIC VASCULITIS
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The prevalence of systemic vasculitis (SV) is steadily
rising in the world, accounting 2-3 cases per 10 thou-
sand population [8,14]. Currently, the study of SV refers
to the most dynamically developing areas of rheumatol-
ogy, while emphasizing both the clinical and pathogenetic
commonality of these diseases, and certain differences of
separate nosological forms [1,2,10]. Differential diagno-
sis is rather complicated, because the clinical symptoms
of SV are characterized by the presence of “crossed syn-
dromes” [3].

The articular syndrome is one of the main signs of
Takayasu’s arteritis (TAA) [5], microscopic polyangiitis
(MPA) [20], Wegener’s granulomatosis with polyangi-
itis (GPA) [16,17], cryoglobulinemic vasculitis (CGV)
[12,19]. Joint damage in the form of arthritis or arthralgia
is observed in 65-70% of the patient number with eosino-
philic granulomatosis with polyangiitis, Churg-Strauss
syndrome (EPA) [9], in 40-50% of CGV [18], in 45-65%
of Henoch-Shonlein purpura (HSP) [4,6,15], the knee and
ankle joints are involved in the pathological process most
often [7]. In MPA, the number of patients with muscu-
loskeletal changes increases within the first 5 years af-
ter debut of the disease, when, among other things, the
decrease in periarticular bone mineral density begins to
develop [11].

It should be noted that in the contemporary literature,
only the frequency of arthropathy in patients with SV is
noted. The purpose and objectives of this study are the re-
search of separate joint lesion in TAA, MPA, GPA, EPA,
HSP, CGV and polyarteriitis nodosa (PAN), their X-ray
sonographic characteristics, the relationship between se-
verity of articular syndrome and extraarticular manifesta-
tions of diseases, and the aspects of the arthritis pathogen-
esis in such category of patients.

Material and methods. Under supervision were 525
patients with SV, the characteristics of which are present-
ed in Table. 1. The ratio of the patients’ number with HSP,
MPA, CGV, PAN, TAA, GPA and EPAwas 7:4:3:1:1: 1:
1. According to the generally recognized Chapel Hill no-
menclature (USA, 2012), TAA refers to SV of large-ves-
sels, PAN-medium. Small vessel vasculitis includes GPA,
EPA and HSP, which is characterized by IgA-dominant
immune deposits in the small blood vessels, and CGYV, in
which cryoglobulin immune deposits are responsible for
small blood vessel vasculitis What is more, MPA, GPA
and EPA are associated with antineutrophil cytoplasmic
antibodies, HSP and CGV are immune complex SV [13].
Women tend to prevail in TAA, men — in PAN, at a ratio
of 3: 1 and 2: 1 respectively, younger age patients were
with HSP, and older - with CGV. It should be emphasized
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that the clinical characteristics of patients are presented at
the time of their examination. So, at the previous stages,
all examined with MPA, HSP and CGV had skin changes,
93% with HSP - joint syndrome. In cases of PAN, MPA
and CGYV, peripheral nervous system lesions (mono- and
polyneuropathy, radiculopathy, and motron metatarsal-
gia) were exceeded, and the central nervous system le-
sions (discirculatory encephalopathy, cerebral circulation
violation, corticoneural and pseudobulbar syndromes)
prevailed in patients with TAA and GPA. 55% of TAA
patients had aortic heart disease, 17% had myocardial in-
farction, 21% - a cerebral stroke. 36% patients with PAN
were carriers of viral hepatitis B antigen (HBV), and 29%
patients with CGV - hepatitis C (HCV). Cryoglobulins
were detected in 97% of the patients with CGV at the
time of the examination, increased level of immunoglobu-
lin (Ig) A - in 72% of the patients with HSP, antineutro-
phil cytoplasmic antibodies - in 75% with GPA, in 71%
with MPA and 57% with EPA (the ratioes of antibodies to
myeloperoxidase and proteinase-3 were 1: 6, 2: 1 and 8:
1 correspondingly). The level of eosinophils in blood of
the patients with EPA was 15.142.12% of the number of
white blood cells or 2.1+0.82 10%/1.

X-ray examination of peripheral joints, sacroiliac
joints, spine and lungs was performed on the “Multix-
Compact-Siemens” apparatus (Germany), ultrasound
examination of joints and internal organs - on “Envi-
sor-Philips” (Netherlands), electrocardiographic - on
«MIDAC-EK1T» (Ukraine) and «Bioset-8000» (Ger-
many), echocardiographic - on «HD-11-XE-Philips»
(Netherlands), spirographic - on «Master -Scope-Jaeger
»(Germany), study of the alveolar-capillary membrane —
on «Master-Screen-Body-Jaeger »(Germany). “BS-200”
and “Olympus-AU640” analyzers (Japan), “PR2100-
Sanofi diagnostic Pasteur” reader (France), immunoblot
“Euroline-Euroimmun” (Germany), computer tensiom-
eters «ADSA-Toronto» (Germany-Kana-da) and «PAT2-
Sinterface» (Germany) were used to evaluate the labora-
tory indices.

The number of painful joints (NPJ), the Lunsbury in-
dices (iL), iDAS and iDAS28 were estimated, the inte-
grated severity of arthropathy index (iSA) were calculated
by the formula:

iSA =iL « DAS.

The statistical processing of the obtained research re-
sults was carried out using a computer variational, non-
parametric, correlation, one (ANOVA) and multivariate
(ANOVA / MANOVA) dispersion analysis (programmes
“Microsoft Excel and Statistica-Stat-Soft», USA). Mean
values (M), their standard errors (m), standard deviations

69



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

Table 1. Characteristics of the examined patients with SV

Indi Group of patients with SV (n=525)
ndices

TAA PAN MPA GPA EPA HSP CGV
Number of patients in groups 29 39 116 28 27 193 93
Men/women % 24/76 62/38 41/59 57/43 44/56 51/49 41/59
Age (M£m), years 44,242 48 | 44,2+1,88 | 44,8+1,23 | 46,0+2,41 | 40,4+2,59 | 26,2+0,72 | 52,3+1,28
Duration of the disease 10,4£1,98 | 8,541,30 | 6,420,70 | 430,83 | 10,7£2,05 | 9,060,60 | 4,6:0,62
(M=*m, years)
II-11I stage of activity, % 86 79 85 93 85 72 92
Acute course, % - 15 28 56 - 19 43
Signs of lesion, %
skin 17 31 82 21 52 64 85
skeletal muscle 48 54 38 36 37 15 26
heart 76 80 51 50 48 31 61
liver 28 56 56 46 33 22 62
spleen 4 13 8 7 19 7 25
nervous system 21 90 48 46 37 18 40
kidney 62 62 67 64 56 67 68
Kidney failure, % 35 26 35 29 26 18 32
Glomerular filtration rate, 107,1 104,4 101,2 108,2 110,5 110,3 103,3
ml/min +4,78 +4,18 +2,51 +3,99 +4,34 +1,92 +2,68

(SD), correlation coefficients, dispersion criteria, Student,
Wilcoxon-Rao, McNamara-Fischer and reliability of sta-
tistical indicators were estimated.

Results and their discussions. Such joint lesions as
arthritis or arthralgia, are noted in 32% of patients with
GPA, in 41% patients with TAA, 47% - with HSP, 52%
- with PAN, 63% - with MPA and EPA, 67% - CGV, and
monoaligoarthritis - in 33; 50; 54; 25; 58; 18 and 50% of
observations respectively. According to the one-factor dis-
persion analysis, the development of articular syndrome
in MPA is influenced by changes in skeletal muscles and
lungs, in GPA — by the duration of the disease, changes
in the skin, heart and liver, in HSP — by the age of the
patients, degree of the pathological process activity, skin
lesions and kidneys, in EPA - only by skin syndrome, in
CGV — by myositis/myalgia, pneumopathy and nephropa-
thy. The occurrence of arthropathy depends on the sever-
ity of extra-articular manifestations of PAN, MPA, GPA,
HSP, CGV.

Taking into account the frequencies of arthropathy
formation in MPA and CGYV, we conducted an addition-
al analysis. It turned out that the articular syndrome in
patients with MPA is reliably affected by the indicators
of the ratio between systolic pressure in the pulmonary
artery to the peripheral arterial pressure and diffusion ca-
pacity of the lungs, and in cases of CGV - parameters of
pulmonary vascular resistance and end diastolic volume
of the right ventricle.

As demonstrated by the performed ANOVA, the char-
acter of articular syndrome in TAA depends on the param-
eters of fibrinogen in blood, in PAN - on the concentration
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of circulating immune complexes and antibodies to native
deoxyribonucleic acid (aDNA), in MPA - on the level of
antibodies to proteinase-3, in GPA - on the content of the
latter and the values of fibronectin in blood, in EPA - on
C-reactive protein indications in blood and the presence
of antibodies to myeloperoxidase, in HSP - on parameters
of IgA, indices of platelet and red blood cells aggregation,
thromboxane A2, prostacyclin and prostaglandin E2, in
CGYV - on tumor necrosis factor-y, endothelin-1 and pros-
taglandin F, . It is necessary to emphasize that in PAN
there is a significant influence HBV-carrier on the devel-
opment of joint lesions. In such patients, the joint syn-
drome is detected in all cases, whereas it is only in 48% of
cases without HBV (the differences are high-significant).

The frequency of the separate joint involvement in
the pathological process and the presence of X-ray so-
nography signs of arthropathy are represented in gener-
alized form in table. 2,3 at that features of the articular
syndrome in patients with different variants of SV have
been revealed. For EPA, there were typical lesions of
vertex and sternoclavicular joints, for AAT - proximal in-
terphalangeal joints of hand, humeral and knee articula-
tions, for PAN - ulnar and metatarsophalangeal, for MPA
- wrist and ankle, for CGV - sacroiliac and vertebra. In
turn, the changes in the sternoclavicular junctions refer to
the “joints-exclusion” in AAT, GPA and CGV, ankle, sac-
roiliac and vertebrae — in GPA, elbow — in TAA, shoulder
—in EPA and CGV.

There are typical changes in meniscus horns and the
presence of intra-articular bodies of Pellagri-Shtaydi and
Hoff for TAA, and Baker cysts - for PAN. Tendovaginitis
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Table 2. Typical and atypical signs of arthropathy in patients with SV

TAA PAN MPA GPA EPA HSP CGvV
1 @ ®
2 ® ® S ®
3 @
4
5 @ S
6 ® ® ®
7 @ ® ®
8
9 S
10 ® ®
11 )
12
13 ® S
14 ® ® S

Joints: 1 - maxillary; 2 - sternoclavicular; 3 - proximal interphalangeal of hands; 4 - metacarpophalangeal;
5 - wrist; 6 - ulnar, 7 - humeral; 8 - proximal interphalangeal of foot; 9 - metatarsophalangeal,;
10 - ankle; 11 - knee; 12 - hip; 13 - sacroiliac; 14 - vertebrae. A - typical signs; A - absence of signs

Table 3 Typical and atypical symptoms of musculoskeletal system lesions in patients with SV

TAA PAN MPA GPA EPA HSP CGv
I ® @ ® @
I ® ® ®
I
v @ ® ®
\% @ ® ®
VI ® ® ® ®
vl ® ®
VI ® ® ®
IX ® ®
X ® ® ®
XI ® ®
XIT @ ®
X1 ®
XIv @

Symptoms: I - tendovaginitis; Il - enthesopathy, IlI - epiphyseal osteoporosis; IV - subchondral sclerosis;
V - osteocystis; VI - osteousuras; VII - ligamentosis, VIII - aseptic necrosis, IX - arthrocalcinates,
X - changes in the meniscus; XI - Baker s cysts; XII - bodies of Pellagri-Shtaydi; XIII - chondromic bodies,
XIV - the bodies of Hoff; A - a typical symptom; A - absence of a symptom

can be considered typical for PAN and CGV, subchondral
sclerosis and osteocystosis - for patients with GPA and
EPA. It is noted the absence of cases of tendovaginitis and
entesopathy in TAA and MPA, and on the whole a scanty
variety of “x-ray sonographic landscape of articular syn-
drome” in cases of GPA.

According to the multifactorial analysis of Wilcoxon-
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Rao, the character of the arthropathy course in patients
with MPA depends on the lung and heart lesions, in the
case of HSP - on the involvement of lung and liver, in
CGYV - on renal pathology and integral gravity of extraar-
ticular signs of the disease. As ANOVA / MANOVA tes-
tifies, the integral X-ray and sonographic signs of joint
changes in patients with PAN depend on the disease ac-

71



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

Table 4. Indices of joint syndrome in patients with SV (M+m)

SV Index

NPJ, abs IL, balls iDAS, r.u. iDAS 28, r.u. iWA, r.u.
TAA 10,6+3,10 78,7£14,38 2,4+0,50 3,4+0,51 22,7+6,10
PAN 11,942,68 60,6+9,30 2,24+0,32 2,9+0,32 19,3+4,25
MPA 8,5+1,38 58,7+4,85 1,7+0,19 2,7+0,20 15,0+£2,29
GPA 14,4+4,79 48,0+£17,07 2,3+0,62 3,3+0,67 18,8+8,33
EPA 13,1£2.91 60,8+12,12 2,0+0,27 2,9+0,29 16,7+4,11
HSP 7,7+0,87 60,8+4,54 1,5+0,18 2,5+0,19 13,9+2,10
CGV 7,3+1,32 53,8+4,37 1,2+0,09 2,24+0,10 9,5£1,26

tivity degree and the severity of extraarticular manifesta-
tions, with MPA - on the nature of nephropathy, and with
HSP - pneumopathy.

As performed by ANOVA, the age of patients with
TAA, PAN, MPA and EPA affects the frequency of the
maxillary articulation lesions. The changes in proximal
interphalangeal joints of brushes closely related with the
age of the patients with TAA, knee joints - with PAN,
sternoclavicular, wrist and proximal interphalangeal feet -
with MPA, wrist and shoulder - with HSP. The presence of
cardiopathy (disturbance of myocardial excitability, elec-
trical conduction of the heart, changes in the myocardium,
endocardium and cardiac valves, diastolic and systolic
dysfunction of the left ventricle) have a dispersive effect
on the lesions of proximal interphalangeal joints of the
fingers, wrist and ankle in patients with TAA, but only on
the wrist - with CGV. Metatarsophalangeal articulation le-
sion in TAA depend on the nature of nephropathy (urinary
or nephrotic syndrome, the condition of kidney function),
in the case of PAN - wrist, CGV - proximal interphalan-
geal foot and hip.

The origin of tendovaginitis in PAN and EPA is close-
ly related to hepatic pathology, entesopathy in MPA and
HSP - to renal disease. The appearance of intraarticular
bodies (chondromic, Pellagri-Shtaydi, Hoff) occurs in
parallel with an increase of the disease duration in TAA
patients, and they are determined by the severity of the
skin-muscular syndrome in PAN patients. Bone-destruc-
tive signs of the musculoskeletal system disorders depend
on extraarticular manifestations of SV. It should be noted
that Baker’s cysts in MPA and lesions of the maxillary
joints in HSP are observed exclusively in men, whereas
the incidence of lesions of proximal interphalangeal joints
of brushes and metacarpophalangeal joints in patients
with HSP significantly prevails in the female group, re-
spectively in 3,7 and 3.2 times.

As can be seen from Table. 4, the greatest number
of painful joints (NPJ) is peculiar to patients with GPA,
and the greater integral severity of the joint syndrome is
typical for patients with TAA. According to the dispersion
analysis, parameters of NPJ in PAN are closely related to
the severity of skin lesions, in MPA - to acute course of
the disease, in HSP - to changes in the nervous system and
in CGV - to severity of hepatic pathology.
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The degree of severity of articular syndrome assessed
by iSA, in PAN and HSP depends on the functional state
of the kidneys, in MPA and HSP - on the integral sever-
ity of the extraarticular signs of the disease. In addition,
iSA is affected by the overall disease activity in the group
of patients with HSP. Whereas the severity of arthropathy
grows with an increase in the duration of MPA course,
then in patients with HSP its decreases (Fig. 1). In turn, in
both groups of SV patients, iSA grows, according to the
increase in the integrated severity of extrarenal manifesta-
tions of diseases (Fig. 2).

80 r . r = - 80
P F—
60

iSA

T e R,

H H 0
0 5 10 15 20 25 30
Disease duration, years

Fig. 1. The relationship between iSA indicators with MPA
duration (red curves) and HSP (blue)
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Fig. 2. The relationship between iSA indicators and the
severity of MPA symptoms (red curves) and HSP (blue)

The prevalence of articular syndrome in patients with
TAA is significantly influenced by the indices of circu-
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lating immune complexes in blood and antibodies to
cardiolipin, with MPA — by levels of rheumatoid factor
(RF), fibrinogen, aDNA, endothelin-1, homocysteine and
module of viscoelasticity of blood serum, with GPA — by
concentration of RF, antibodies to myeloperoxidase, IgG,
cyclic guanosine monophosphate and surface viscosity of
blood, with HSP - aDNA, anti-cardiolipin and tumor ne-
crosis factor-a, with CGV - RF and IgM. The severity of
the joint syndrome course in cases of AAT, PAN and MPA
is associated with the seropositivity of the diseases by RF,
GPA - with the presence of antibodies to proteinase-3,
EPA - with the content of fibronectin, HSP - with levels
of IgA, b2-microglobulin and RF, CGV - with bulk vis-
cosity, surface elasticity, relaxation with thromboxane A2.
According to the correlation analysis, iSA index directly
relates to RF parameters in blood in patients with MPA,
and vice versa - with its viscoelasticity, and in patients
with HSP - to IgA concentration, with CGV - to the level
of thromboxanemia.

Taking into account the statistical processing of the
obtained results of studies, relevant conclusions having
a certain practical importance have been made: 1) prog-
nostic factors with respect to the frequency of develop-
ment and course of joint pathology in patients with PAN
are HBV-carrier, and in MPA, HSP and CGV - severity
of extraarticular signs of diseases; 2) RF parameters in
blood in TAA, PAN, MPA, HSP and CGV > 20 IU / ml (>
M=+SD patients with SV) are considered risk factors for
the severe course of arthropathy.

Conclusion. Such joint damage as arthritis or arthral-
gia is revealed in 32% of patients with GPA, 41% - with
AAT, 47% - with HSP, 52% - PAN, 63% - MPA and EPA,
67% - CGYV, which has gender differences, depends on
the duration of the disease, the degree of activity of the
pathological process, the severity of extra-articular signs,
lung function and the state of hemodynamics in the lesser
circulation, the frequency of lesions of individual bone
articulations, tendovaginitis, enthesopathy and X-ray so-
nography signs of the joint syndrome. There has been its
own dimorphism in different nosologies, in patients with
PAN it is associated with the carriage of HBV, and in the
pathogenetic constructs of arthropathy in SV there are
disorders of the immunity system (immuno-inflammatory
proteins, cytokines, various antibodies), rheological prop-
erties of blood and endothelial functions of blood vessels.
And the high RF parameters in blood are risk factors for
the severe course of joint damage in cases of TAA, PAN,
MPA, HSP and CGV.
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SUMMARY

CHARACTERISTICS OF ARTICULAR SYN-
DROME IN SYSTEMIC VASCULITIS
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'Taktashov H., *Gashynova K.

!Donetsk National Medical University of Health Ministry of
Ukraine, Lyman, *State Institution “Dnipropetrovsk Medical
Academy of the Ministry of Health of Ukraine", Ukraine

The purpose of the study — investigation the separate
joint lesion in systemic vasculitis, their X-ray sonographic
characteristics, the correlation of the articular syndrome
severity with extra-articular manifestations of the diseas-
es, as well as aspects of the arthritis pathogenesis in this
category of patients.

The study included 525 patients in the ratio of the ex-
amined with Henoch-Schonlen purpura, microscopic poly-
angiitis, cryoglobulinemic vasculitis, polyarteritis nodosa,
Takayasu’s arteritis, Wegener’s granulomatosis with poly-
angiitis and eosinophilic granulomatosis with polyangiitis
Churg-Strauss as a 7:4:3:1:1:1:1. Joint’s damage in the form
of arthritis or arthralgia observed in 32-67% different groups
of patients, that depending on the disease duration, the de-
gree of the pathological process’s activity, extraarticular
signs severity, lung parenchyma involving and hemodynam-
ic status in the pulmonary circulation. The frequency of the
certain bone lesions, existence of tenosynovitis and enthe-
sopathies, X-ray sonographic signs of articular syndrome in
different kind of vasculitis has its own gender dimorphism.
The immune system malfunction, the rheological properties
of blood and endothelial function of vessels collaborate in
pathogenetic constructions of arthropathy. What is more,
the high value of rheumatoid factor in blood associates with
severe course of joint damage. Joint syndrome at different
variants of systemic vasculitis is progressing in 1/3-2/3 of
cases, this syndrome has definite features of clinical course
and pathogenesis.

Keywords: vasculitis systemic, joints, clinic, patho-
genesis.
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XAPAKTEPUCTHUKA CYCTABHOI'O CHHIPO-
MA ITP CUCTEMHBIX BACKYJINTAX

ICunsiuenxo O.B., ? XanwkoB A.A., ’Eryquna E.JI.,
'Takramos I.C., l'ammuosa E.1O.

Uloneyxuil Hayuonanvutl MeOUYUHCKULl yHUueepcumen
M3 Vipaunel, Jluman; *I'Y «/[nenponemposckas meou-
yunckas akademus MO3 Vkpaunwi», [nenp, Yepauna

HCJ'II:IO HCCJICA0BAaHUA IBUJIOCH U3YUYCHUC MTOPAKCHUA
OTACJIbHBIX CYCTaBOB IPpU CUCTCMHBIX BaCKYJIWUTaAX, UX
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peHTreHocoHorpaduyecknx 0COoOCHHOCTEH, B3anMocC-
BA3U TSKECTH apTUKYJISIPHOTO CHHIpPOMAa C BHECYCTaB-
HBIMU TIPOSBICHUAMHU 3a00JIEBaHMM, a TakKe acIeKTOB
naroreHe3a apTpUTOB Yy JIaHHOW KaTeropu OOJBbHBIX.
[Ton naOmonenuem Haxomuiioch 525 OGombHbIX. COOT-
HOIIGHHE YHucia 0OCIeNOBaHHBIX ¢ BacKynutoM llleH-
nanHa-I'eHoXxa, MMKPOCKONMYECKUM  I[IOJIMAHTUUTOM,
KPHOIIOOYIMHEMUYECKUM BaCKYJIMTOM, Y3EJIKOBBIM I10-
JUApTEPUUTOM, aopToapTepuuToM Takascy, rpaHyiaema-
TO30M C IIOJMAHTUUTOM Berenepa u 303MHO(UIBHBIM
rpaHyneMaro3HbIM nonuanruutom Yepmxka-Crpocca co-
craBuiio 7:4:3:1:1:1:1. TlopaxkeHue CycTaBoOB B BUJIE ap-
TpUTA WK apTpanruii Habmoaanock y 32-67% OG0NbHBIX
B Pa3HBIX Ipymnmnax. TUI MOpaXeHus CyCTaBOB MPHU BBIIIE
MEepPEeYHCIICHHBIX 3a00JI€BaHUSIX 3aBUCET OT JIIMTEIBHO-
cTu 3a00J1€BaHNH, CTENIEHN aKTHBHOCTH IMATOJIOTUYECKO-
TO MpoIiecca, TSHKECTH IKCTPAAPTUKYIISIPHBIX MPU3HAKOB,
BOBJICUCHMSI B IMPOIIECC JICTOYHON MapeHXUMBI U COCTO-
SIHUSI TEeMOJJMHAMHMKH B MaJIOM Kpyre KpOoBOOOpAILEHHSI.
YacTora mopakeHU OTAENbHBIX KOCTHBIX COUJICHEHUH,
HaJIM4YKMe TEHJOBarMHUTOB, YHTE30MATHIl U PEHTI€HOCO-
HOrpadU4YecKux MPU3HAKOB CYCTaBHOTO CHHJPOMA IPH
pa3HBIX BACKYJIUTAaX UMECT CBOM FCHIACPHBIN TUMOP(HU3M.
B naroreHeTM4ecKOd 3THOJOTMU apTPONATUU Y4aACTBY-
0T HapyIIEHUS HMMYHHOM CHCTEMBI, PEOJIOTHYECKHUX
CBOWCTB KPOBHM M JHJOTCIHAIBHOW (YHKIHH COCYIOB.
Beicokue ypoBHHM peBMaTroupHOro (aktopa B KPOBH ac-
COLIMUPOBAHBI C PUCKOM Pa3BUTHUS TAKEIOTO TEUCHUS Cy-
CTaBHOI'O CHH/pPOMA.

CycTaBHOW CHHIPOM IPHU pa3HBIX BapHaHTaX CHCTEM-
HBIX BAacKyJMTOB pa3BuBaercs B 1/3-2/3 ciyuaeB, umeeT
CBOM OCOOCHHOCTH MaToreHe3a U KIIMHHUYECKOrO TeYCHUSL.
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ASSESSMENT OF NEURODEVELOPMENTAL OUTCOMES IN INFANTS 6-12 MONTHS
OF AGE ACCORDING TO IMPACT OF PERINATAL RISK FACTORS

Tskimanauri N., 'Khachapuridze N., *Imnadze P., >*Chanadiri T., 'Bakhtadze S.

Thilisi State Medical University,; ?Neurological Clinic LTD “Valeo”, Thilisi,
3. Javakhishvili Thilisi State University, Georgia

Infants exposed to some perinatal risk factors are at in-
creased risk of neurodevelopmental problems throughout
early childhood. Multiple risk factors are associated with
increased risks of perinatal morbidity and mortality, how-
ever long term neurodevelopmental outcome of survivors
is poorly described. According to literature data infants
were significantly more likely to have neurodevelopmen-
tal impairment compared to healthy control infants, when
assessed at 6-12 months and 2-3 years of age [1,12].

Studies have suggested that some early-childhood
neurosensory and developmental outcomes for some
groups of infants, who were born with some neonatal
pathologies, such as extremely prematurity [4], neonatal
infections and early-onset sepsis [3], hypoxic-ischemic
encephalopathy, CNS malformation, intracranial hemor-
rhage [17] and others, thereafter were become critically
ill during the neonatal period and were treated, but stayed
at risk for adverse neurodevelopmental outcomes, have
improved over the last decade. Even so it is not clear
whether this trend applies to population of infants, who
born healthy, but had been impacted by pathologies of
pregnancy/delivery or other perinatal risks.

Authors have usually presented a single-center anal-
ysis, which have shown influence of separate factors
identified as important risk factors. Major neurologic ab-
normalities, cognitive delays and impairs psychomotor
development during the first year of life are presented in
all cases of studied population [17]. There are identified
significant correlations between these single risk factors,
© GMN

related to neonatal pathologies, and neurodevelopmental
adversities. However, there are no large, recent analyses
to examine whether neurodevelopmental outcomes im-
proved, worsened, or remained the same for those vulner-
able infants born healthy, but impacted by combination of
factors and pathological conditions related to their devel-
opment before birth.

Literature was reviewed the associations between
some maternal pathological conditions exposure during
pregnancy and labor with child neurodevelopment, which
were stronger at neonatal period than at older ages. At the
same time, information about the persistence of this as-
sociation at later ages is limited.

The purpose of this research was: a. assessment of risk
predictors for adverse neurodevelopmental outcome at age
of 6 month and 12 month in divided groups of infants, parti-
tion of which had implemented by birth as healthy or with
neonatal pathologies and b. to report developmental follow-
up data from a case-control prospective study of infants ex-
posed to separate and combination impact of risk factors.

Material and methods. Between January 2015 and
December 2016, we prospectively enrolled 1018 live-born
infants, information about which we had received from
the medical reports of the participating clinics in Tbilisi
(capital of Republic of Georgia) and Mtskheta, Dusheti
(districts of Georgia), and included them in the study.

At the first stage of research it was conducted descrip-
tive population-based prospective pilot study, as a result
of which:
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a. were defined three study groups: I (Low Risk) Group
with healthy born 715 newborns; II (Risk) Group with
healthy 215 newborns born from pathological pregnancy
and/or delivery and III (High Risk) Group with 88 newborns
born with different disorders manifested at neonatal period,;

b. was revealed risk factors, which were common (dis-
tinguished by high prevalence rates) and highly associ-
ated (characterized by high reliability risk ratio measures)
with epidemiological distribution of the pathological con-
ditions (such as “maternal age <17Y>35Y", “pathologies
of pregnancy”, “pathologies of delivery”, “gestation age
of newborns <37 week”), and outcomes of newborns, as
described in previous publication.

Within second phase of research, including postna-
tal follow-up, the children from whole population were
assessed at 6 and 12 months of age by a family doctors
who was not involved in the care of these children during
the neonatal period. During these visits the examinations
were performed in following areas of function: Gross mo-
tor, Fine motor, Language, Personal-social (consisted of a
developmental, neurological and behavioral assessments;
medical history; and parent interviews) by using the Den-
ver Developmental screening Test (Denver II). For the
developmental category of infants there were established
two means of variability: “normal development” and “ab-
normal development”.

Epidemiological measurements, such as point preva-
lence (PP) and odds ratio (OR) of impact of risk factors,
were investigated to quantify how strongly the presence
or absence of risk factors were associated with the two
ways (normal or abnormal development) of infant’s de-
velopment in a given population.

Point prevalence measured like the proportion (ex-
pressed as a percentage) of newborns, who was influenced
by determined risk factors at a particular date of medical
examinations by the formula: Point Prevalence = Num-
ber of existing cases of infants within an exposed group
(affected by a particular single risk factor) + Number of
infants in whole study group on this date x 100%.

The odds ratio (OR), its standard error and 95% con-
fidence interval are calculated according to Altman, 1991.
Test of significance: the P-value is calculated according to
Sheskin, 2004 (p. 542).
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The association between the candidate risk factors
and delayed motor or mental development, described as
normal or abnormal development, was analyzed by Chi-
square test of independence. Statistical analysis of these
data was performed using the SPSS version 12.0.1 (SPSS
Inc., Chicago, IL). A P value of less than 0.05 was consid-
ered significant.

Results and their discussion. /./ Statistical measure-
ments of neurodevelopmental outcomes

There was a great difference of the developmental out-
comes evaluated neurologically and by Denver II test at
age of 6 month and 12 month and the appropriate values
of their prevalence between the risk groups.

At the first stage of evaluation (conducted at age of 6
month) abnormal development was identified totally in 92
cases (PP-9.0% from whole population). These cases were
distributed in groups: in groups with infants estimated at
the time of birth as healthy developmental impairments
were identified in 8 cases in I study group (PP — 1.1%
from 715 infants) and 27 cases in II Group (PP — 12.6%
from 215 infants). On the other hand, in most vulnerable
I Group (where were placed newborns because of born
with some neonatal pathologies) critically large amount
of infants had been assessed as abnormal (PP — 64.8% or
57 cases from 88 infants).

Atthe second stage of research (at age of 12 month) the
number of infants with some neurological developmental
abnormalities was decreased to 36 cases (PP- 3.5%) in
whole population: to 2 cases in I Group (PP —0.3%), to 13
cases in I Group (PP —6.1%) and to 21 cases in III Group
(PP —23.9%) particularly (Table 1).

In I Low Risk Group only “maternal age” (giving
birth at age 17 years/less and 35 years/over) and “birth
before 37 weeks of gestation” were defined as risk factors
(totally 34 cases), the impact of risk factors, such as pa-
thologies of pregnancy and/or delivery, were not observed
there. Infants included in II Risk Group and III high Risk
Group (totally 290 cases) were under the influence by at
least one of the four researched risks, such as «patholo-
gies of pregnancy», «pathologies of delivery», «maternal
age (<17Y, >35Y)»(exceptionally in III Group the impact
of any factor was not observed for the 13 infants, but there
were revealed some neonatal pathologies).

Table 1. Distribution of the neurological outcomes among groups

Total number (% from | Assessment Number of infants Point Prevalence
Risk Groups " with Abnormal De- (PP-%) inside
whole population) Age
velopment groups
I-Low Risk G 715 (70.2%) 6 month 8 L1%
- Low Risk Grou .
P ’ 12 month 2 0.3%
6 month 27 12.6%
II - Risk Group 215 (21.1%)
12 month 13 6.1%
. . 6 month 57 64.8%
III — High Risk Group 88 (8.7%)
12 month 21 23.9%
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Fig. 1. Distribution of outcomes in groups in relation to
risk factor's influence

In that part of the population, who hadn’t affected
by any researched risks (681 cases from I Group and 13
cases from III Group), evaluation at the age of 6 month
revealed infants with abnormal development: 2 cases
in I Group and 8 cases in III Group (totally 10 cases),
evaluation at the age of 12 month — 1 cases in I Group
and 2 cases in III Group (totally 3 cases), respective-
ly. While in the other part of population influenced by
some risk factors (324 cases from all groups) number
of infants with abnormal development was totally 82 at
the age of 6 month (6 from I Group, 27 from I1G and 49
from III G) and 33 at age of 12 month (1 from I Group,
13 from IIG and 19 from III G).

Accordingly, the prevalence of neurodevelopmental
adversities at the end of one year study period, mea-
sured within the population of healthy born children,
was 0.1% if it was not revealed the influence of stud-
ied risk factors and increased to 1.5% as a result of
impact of risk factors. On the other hand, prevalence
of observed abnormal development, measured within
infant’s population, who was diagnosed as having neo-
natal pathology, was 2.3% if risk factors were not ex-
posed, and increased to 21.6% under influence of risk
factors.

Statistical analysis showed that an abnormal de-
velopmental outcomes were more frequent when
researched risk factors were exposed (OR-23.18,
CI 95% - 11.83 to 45.41 - at age of 6 month; OR —
26.12, CI1 95% - 7.95 to 85.85 — at age of 12 month)

as well, as correlation of these risk factors with neu-
rodevelopmental adverse outcomes was significant
(p<0.001).

1.2 Correlations between separate risk factors and
outcomes

To evaluate the importance of each risk factor se-
lected 1018 children, according to presence or absence
of'this factor, were divided all time into two sub-groups:
first group with exposed risk factor and second control
group — without risk factor exposition. The chi-square
test of independence had been used for calculation of
association between two categorical variables — “risk
factor exposition” and positive/negative outcomes (ex-
pressed through terms — “normal development” or “ab-
normal development”).

Maternal age and neurodevelopmental outcomes

In the group of infants with maternal age of 17-34YY
there were less cases of neurodevelopmental abnormali-
ties (PP-3.2% or 27 cases), than in the group with ma-
ternal age <17Y>35Y (PP-37.7% or 66 cases). Statistical
analysis by chi-square test of independence revealed a
significant correlation between maternal age and neuro-
developmental outcomes at age of 6 month as well, as at
age of 12 month (p<0.001).

Pathologies of pregnancy and neurodevelopmental
outcomes

Anemia, preeclampsia/hypertension, nephropathy/uri-
nary tract infections, gestational diabetes, habitual aborter
with current pregnancy, poor fetal growth, excessive fe-
tal growth, placenta previa without hemorrhage, hem-
orragia from placenta previa were regarded as patholo-
gies of pregnancy in this study. In sub-group of infants
with maternal pathologies of pregnancy (118 cases from
IT Group and 46 cases from III Group) there were more
cases of neurodevelopmental disorders (PP - 29.9%) than
in group of infants who hadn’t been influenced by these
maternal pathologies (PP —5.0%). There was founded that
occurrence of the adverse neurodevelopment in presence
of maternal pathologies of pregnancy was significantly
higher than in absence of its particular exposure at age of
6 month (OR-8.04 C1 95% - 5.11 to 12.65 p<0.01) as well
as at age of 12 month (OR — 10.55 C1 95% - 5.22 to 21.32
p<0.01).

Table 2. Evaluation of risk factors for neurodevelopmental outcomes by chi-square test of independence

. OR CI 95% P

Risk Factors
6M 12M 6M 2M

Maternal Age <17Y >35Y" |19 53 | 1561 | 11,5875 10 31.2412 6.0740 to 26.1627 0.001
vs =17-34YY
Pathological/ 8.04 10.55 5.1050 to 12.6505 52241 to 21.3164 0.01

Normal Pregnancy
Pathologlc.al/ 576 373 3.60 to 9.22 1.82to0 7.67 0.05
Normal Delivery

Gestation Age <37 weeks 3776 58 83 21.46 to 66.45 27.05to 127.95 0.000

vs >37 weeks

© GMN
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141 cases
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Path. Pregnancy
841 cases
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Path. Pregnancy
13 cases

Fig. 2. Developmental outcomes at age of 12 month in
relation to influence of pathological pregnancy

Pathologies of delivery and neurodevelopmental out-
comes

In this study group there were revealed premature rup-
ture of membranes, unengaged head at term and prolonged
delivery as pathologies of delivery. From a total popula-
tion pathological deliveries were found in I group (in 97
cases) and in III group (in 1 cases with single exposure
and in 30 cases combined with other risk factors). Preva-
lence of abnormal development of infants within this sub-
group was distributed: PP-28.1% at age of 6 month and
9.4% at age of 12 month. However, exclusively higher
rate of prevalence has been observed in children with a
combined effect of risk factors. Performing chi-square
test, the correlation of risks of pathological deliveries with
neurodevelopmental outcomes was measured as signifi-
cant at age of 6 month (OR-5.76 CI 95% - 3.60 to 9.22
p<0.05) as well as at age of 12 month (OR —3.73 CI 95%
- 1.82 to 7.67 P<0.05).

Abnormal D/ with
Path.Delivery
12 cases |||||||""
il

Normal D/ without
Path. Delivery
866 cases

Abnormal D/ without
Path. Delivery
24 cases

Fig. 3. Developmental outcomes at age of 12 month in
relation to influence of pathological delivery

Gestation age and neurodevelopmental outcomes

74 (7.3%) of the infants in whole population were
born preterm, 48 of them (64.9%) had abnormal 6-month
neurodevelopmental scores and then 23 of them (31.1%)
again had 12-month developmental scores discrepancies.
Compared with appropriate for gestational age infants,
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small for gestational age infants showed a significantly
high risk of farther neurodevelopmental outcomes (OR —
37.76 C195% - 21.46 to 66.45 P<0.001) at age of 6 month
and this association had been maintained at age of 12
month (OR — 58.83 CI 95% - 27.05 to 127.95 P<0.001).

The terms “adverse neurodevelopmental outcomes”
and “abnormal development” are relatively new terms
and includes a group of disorders with affected normal de-
velopment of children caused by alterations in early brain
growth, including intrauterin formation process [15].
Most neurodevelopmental impairments at an early age are
associated with a life-long endurance and have a severe
impact on normal brain functioning in adulthood [15].
The various adverse neurodevelopmental outcomes show
similar features, including brain dysfunctioning (such as
difficulties in sensor and motor systems, problems with
speech and language) and a number of cognitive impair-
ments (e.g. in learning and organizational skills) [1,11].

Our study has evaluated the prevalence of “abnormal
neurodevelopmental outcomes” during first year of chil-
dren’s life, equal to 9.0% at age of 6 month and 3.5% at
age of 12 month in whole population. Literature exist a
substantial difference in the prevalence of psycho-motor
development for age with the WHO standard, showing
a lower prevalence beginning at age 6 months. Most of
them identify 7-11% of children aged 6-23 months as hav-
ing developmental delays for age, whereas the standard
identifies <3% [16]. For children aged 18-23 months, the
differences in psycho-motor development for age essen-
tially decrease as well as become clear the clinical fea-
tures of neurodevelopment and improve the methods of
clinical assessment.

Second important result of our research is the measure-
ment of how it has been changed the values of prevalence
during the first year of development within three risk groups
of children. As expected, the smallest indicators were re-
vealed and the prevalence rate was reduced significantly
from 6 month to 12 month in I (Low Risk) Group — from
1.1% to 0.3% (-73%), however, in healthy born children
from II (Risk) Group it was observed the least significant
improvement — from 12.6% to 6.1% (-48%), that suggests
about the difficulties in clinical evaluation of minor delays
of children neurodevelopment at an early age and about need
to distinguish the risk group of healthy born children with
some criteria, described by the authors [4,7,13], which will
be screen more detailed and frequently.

The majority of modern researches have studied prev-
alence of neurodevelopmental outcomes among children
with neonatal pathologies, such as prematurity, low birth
weight, cerebral palsy, epilepsy, neonatal sepsis, meningi-
tis, intracranial hemorrhage etc. In our study we have not
divided III (High Risk) Group by pathologies, we have
studied summarized value of prevalence for this group to
compare with the values of the first two groups and as
a result we have identified that the prevalence rate was
significantly high, but also declined considerably: from
64.8% t0 23.9% (-63%).



GEORGIAN MEDICAL NEWS
No 12 (273) 2017

Numerous association studies have been performed to
test for association between risk factors and adverse neu-
rodevelopmental outcomes. Multiple risk factors, includ-
ing maternal prenatal risk factors and perinatal/neonatal
pathologies, act during early development of a fetus and
may contribute to the genesis of adverse neurodevelop-
mental outcomes. Most risk factors are difficult to be as-
signed and quantified.

In several studies are described that maternal prenatal
features, such as adverse maternal age [9], and risk fac-
tors affected child development during prenatal, perinatal
and postnatal periods have been correlated with several
typically unobserved or inadequately measured charac-
teristics that are relevant for fetal/child health and are
identifying as a minor delay in normal development of
the psycho-motor sphere [1]. If ignored, these may lead
to increase the existence and severity of finally formed
developmental disabilities in future.

We found correlations between infant’s neurodevelop-
mental adversities, usually appeared during the first year
of life and four separate risk factors, such as maternal age
(<17Y>35Y), maternal pathological pregnancy, maternal
pathological delivery and prematurity.

The significant influence of a very low and higher ma-
ternal age on abnormal neurodevelopmental outcomes is
reported by Ogawa K. et al. Authors noted, that advanced
maternal age (> 35) is related to greater risk for adverse
birth outcomes and farther development of children com-
pared to younger women, especially for maternal compli-
cations, including cesarean section, preeclampsia, severe
preeclampsia and placenta previa, which are strongly as-
sociated with children health status. The effect of mater-
nal age on risk of infant’s development was confirmed in
our research too, where the association between them was
defined as very significant (p<0.001) [9].

Pathological pregnancy [6,9] and delivery [2,7,10] are
also already known as a significant risk factor from other
studies. Some autors indicate, that the absolute risks of
perinatal mortality, fetal neurologic morbidity, birth trau-
ma, 5-minute Apgar score <7 and neonatal asphyxia was
about two- to five-fold higher in the pathological delivery
group than in the planned vaginal delivery group (Berhan
Y). Using age-appropriate intelligence scales, the authors
found statistically significant difference in the intelligent
quotients of children born with pathological pregnancy,
such as with perinatal infections asymptomatic at birth
and children without them [3]. According to Morrison
J. (2017) children with these infections by age 2 were
found to have scores that were 7 points lower compared
to the controls (p<0.05) [8]. Similarly, infants from our
study population had lower neurodevelopmental scores
compared to children with normal development depen-
dent of maternal health status, such as normal progress
of pregnancy and delivery. We had not identified specific
pathologies, but we had found that the presence of any
pathology is associated with the adverse neurodevelop-
ment of infant and more significant correlation is defined
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in cases of pregnancy pathologies (OR-10.55 p<0.01)
than in cases of pathological delivery (OR-3.73 p<0.05).

Gestational age is most researched and probable risk
factor for neurodevelopmental disorders in infants today.
The proportion of infants at risk of developmental delay is
high, even for those born at 32-34 week’s gestation [11],
which raises the question of including these children in
follow-up. In french population based cohort of preterm
neonates, Pierrat V. et al. [11] showed that there was a
statistically important decrease in the rate of cerebral pal-
sy but the risk of developmental delay was high, even in
children born moderately preterm. Other authors also con-
firm that small for gestational age infants are subject to an
increased risk for adverse short- and long-term outcome
compared with appropriate for gestational age infants and
these long-term outcomes were affected by increased risk
for neurodevelopmental impairment (24.7% vs 5.6%; OR,
5.5) and growth delay (21.2% vs 7.4%; OR, 3.4)[15]. As
a result of a short-term, namely one-year observation, we
revealed that gestation age is strongly associated (OR-
58.83 p<0.001) with lower scores on neurodevelopmental
outcomes compared to other risk factors.

Conclusion. Coexistence of revealed risk fac-
tors increased probability of adverse neurological
outcomes in infants at age of 6 month as well as at
age of 12 month. There was a statistically important
association between infant’s 1-year neurological out-
comes and perinatal risk factors, such as maternal age
(<17Y>35Y), pathologies of pregnancy and delivery as
well as gestation age (<37 weeks).
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SUMMARY

ASSESSMENT OF NEURODEVELOPMENTAL
OUTCOMES IN INFANTS 6-12 MONTHS OF AGE
ACCORDING TO IMPACT OF PERINATAL RISK
FACTORS

*Tskimanauri N., 'Khachapuridze N., *Imnadze P.,
2Chanadiri T., 'Bakhtadze S.

'Thilisi State Medical University, *Neurological Clinic
LTD “Valeo”, Thilisi; *I. Javakhishvili Thilisi State Uni-
versity, Georgia

The purpose of this research was to investigate the de-
velopmental follow-up of infants (at age of 6 month and
12 month), exposed to separate and combination impact
of perinatal risk factors, compared with not exposed cas-
es, within the prospective cohort study.

Between January 2015 and January 2017, in this re-
search we prospectively enrolled 1018 live-born infants
from the medical reports of the participating clinics in
Thilisi (capital of Republic of Georgia) and Mtskheta,
Dusheti (districts of Georgia).

Within postnatal follow-up, the children from whole
population were assessed at 6 and 12 months of age by
family doctors using the Denver Developmental Screen-
ing Test (Denver II). The association between the risk
factors and neurodevelopmental outcomes was analyzed
by Chi-square test of independence. Statistical analysis
of these data was performed using the SPSS version 12.
(SPSS Inc., Chicago, IL). A P value of less than 0.05 was
considered as significant.
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Prevalence of abnormal development in whole popu-
lation was revealed 9.0% or 92 cases at age of 6 month and
36 cases or 3.5% at age of 12 month. Point prevalence of
farther neurodevelopmental adversities for healthy born
children not influenced by studied risk factors was 0.1%
and for infants with impact of the risk factors - 1.5%; on
the other hand, prevalence of observed abnormal develop-
ment in infant’s population who had neonatal pathologies
was 2.3% if risk factors were not exposed and 21.6% un-
der influence of risk factors.

Statistical analysis showed that an abnormal devel-
opmental outcomes were more frequent when researched
risk factors were exposed (OR-23.18, CI 95% - 11.83 to
45.41 - at age of 6 month; OR —26.12, CI 95% - 7.95 to
85.85 —at age of 12 month) as well, as correlation of these
risk factors with neurodevelopmental adverse outcomes
was significant (p<0.001). Significant correlations were
identified for separate risk factors, such as maternal age
(<17Y>35Y), pathologies of pregnancy and delivery as
well as gestation age (<37 weeks).

Coexistence of revealed risk factors increased prob-
ability of adverse neurological outcomes in infants at age
of 6 month as well as at age of 12 month. There was a
statistically important association between infant’s 1-year
neurological outcomes and these perinatal risk factors.

Keywords: infants, neurodevelopmental problems,
perinatal risk factors.

PE3IOME

OILIEHKA PE3YJIbTATOB PA3BUTHSI HEPBHOM
CUCTEMBI ¥ MUIAZJEHIIEB B BO3PACTE 6-12
MECSIIIEB B 3ABUCHUMOCTH OT BO3JEI-
CTBUS NIEPUHATAJIBHBIX ®PAKTOPOB PUCKA

[ikumanaypu H.B., 'Xauanypunse H.C.,
*Umuanze ILI, *Yanagupu T.B., 'Baxraaze C.3.

Tounucckuii 20cyoapcmeer bl MEOUYUHCKUL YHUBED-
cumem, *Hesponoeuveckasn xaunuxa «Baneoy, Tounu-
cu; *Tounucckuti 20cyo0apcmeeHHbvll YHugepcumem um.
Us. [[rcasaxuweunu, I pyzus

Ienbto nccnenoBaHus SBUJICS aHAIW3 HEBPOJOTHYE-
CKHUX TOCTECTBUN pa3AeIbHOr0O WM KOMOMHUPOBAHHOTO
BO3JICUCTBHS (DAaKTOPOB TNEPHHATAIBHOTO pHCKa y Mila-
JICHIIEB B CPAaBHEHHUH C TEMHU CIIy4asMu, I7e He Habmoaa-
JIOCb TAKOT'O BO3JEHCTBUSL.

B nepuoxn ¢ 2015-2017 rr. mpoBeaeHO MPOCHEKTHB-
HOE KOTOPTHOE HCCJeJ0OBaHUE MIIAJCHIICB B Bo3pacTe 6
u 12 mecsues. B uccnenoBanue Obiio Britoueno 1018
MJIQ/ICHIIEB, HEBPOJIOTHYECKOE OO0CIeIOBaHHE KOTOPBIX
MIPOBOAMIIOCH B PAOHHBIX MEIUIIMHCKHUX LIEHTpaxX ropo-
noB Tounucn, Muxera n Jlymietn ceMeiHbBIMU BpadaMu
C UCTIONB30BaHNEM J[eHBEpCKOr0 CKPUHUH-TECTA OLCHKU
passutus (densep II).
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B3anmocBs3p BiusiHUSL (aKTOpPOB pHCKAa M PE3ylib-
TaTOB HCBPOJIOTMYECKOTO Pa3sBUTUA UCCICAYCMBIX MJla-
JICHIIEB TIpOaHaIM3upoBaHa MetonoM ucuucienus Odds
Ratio u kpurepust Chi-square test. CraTuctudeckuii ana-
JIN3 MOJYYCHHBIX JAaHHBIX BBLINIOJIHEH C UCIIOJIB30BaAHUEM
nporpamMMel SPSS v.12. Pe3ynbTaTel c4uTanuck A0CTO-
BEpHBIMHU Tipu 3HaueHnu p<0,05.

CyMMapHBIii ToKa3areib paclpoCTPAHEHHOCTH BBISBIICH-
HBIX y MJIQJICHIIEB 3ajiepikeK pa3Butust cocTaBii 92 (9,0%) B
Bo3pacte 6 MecsieB u 36 (3,5%) - B Bo3pacte 12 mecsieB.
INokazaresnb pacnpoCTpaHEHHOCTH OoJiee MO3THUX HEBPOJIO-
TMYECKUX OCJIOKHEHUH Y 300POBBIX JIETEH, HE IIOIBEPKEH-
HBIX BIIMSHHUIO BBIILICYKa3aHHBIX (DAKTOPOB PUCKA, COCTABHII
0,1%, Toraa Kak 3TOT MoKa3aresb Y 370POBBIX MJIAJICHIIEB,
HOJIBEPIIINXCST BO3JCHCTBUIO (DAKTOPOB PHUCKA, COCTABMII
1,5%. PacnpocTpaHeHHOCTh 3aJepKEK B HEBPOJOTHYe-
CKOM pPasBUTUU MJIAJACHIICB, NNECPCHCCIIUX PA3IMYHBIC HC-
OHATAJIBHBIC TIAaTOJIOTUU, HO HE TMOABCPKCHHBIX BJINSAHUIO

NepUHATAIBHBIX (JaKTOPOB pHCKa, cocTaBuia 2,3%, 3ToT ke
TMOKa3aresb, TP BO3IEUCTBUU (HaKTOPOB PHCKA COCTABHII
21,6%. CraTucTUYeCcKUii aHAM3 MOKa3all, 4To 3aJepiK-
Ka B Pa3BUTUHU y MIIaJICHIEB HaOIIO/1aach Yaiie Moj
BO3JICHCTBHEM IIepHHATANbHBIX (hakTopoB pucka (OR-
23.18, CI1 95% 11.83 - 45.41 - B Bo3pacTte 6 mecsien, OR
-26.12, CI 95% 7.95 - 85.85 - B BO3pacte 12 mecsiieB);
KOPpEJSIIIMOHHAS CBSI3b MEXK/1y yKa3aHHBIMU (pakTopamu
PpUCKa 1 HeGﬂaFOHpI/IHTHI:IMI/I HCXOlaMU pasBUTHUA HepBHOﬁ
CUCTEMBI OIleHeHa Kak monokutenbHas (p<0,001). ITomno-
JKUTEJIbHBIC KOPPEJIAIUU BBISIBJICHBI U B CITy4ac BIMAHUA OT-
JICITbHBIX (DAKTOPOB PUCKA, TAKMX KaK MaTepPHHCKHUIA BO3pacT
(<17>35), naronorust 6epeMEHHOCTH U POJIOB, F€CTAIHOH-
HBII BO3pACT NpU poskaAeHUH (<37 Heemb).

Hanuuue nepuHaraibHbIX (aKTOPOB PUCKA YBEIH-
YUBACT BCPOATHOCTb PA3BUTHUA He6HaFOHpI/IHTHbIX HEC-
BPOJIOTHYECKUX MCXOI0B Y MIIAJICHIIEB B BO3pacTe 6 U
12 mecsnes.
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CTPYKTYPA U ®AKTOPBI PUCKA BPOXKAEHHBIX IIOPOKOB PA3BUTUS

YreyaueB E.C., baarkudexoBa B.3., CakranoB A.K., Konbic6aeBa K.K., Arap6aesa B.I1I., UckakoBa H.H.

Kazaxcmanckuii meouyuncxuti ynugepcumem « BIIIO3», Animamei, Kazaxcman

Bpoxnennsie opoku passutus (BIIP) otHOcsaTCs K
YHCITy HanOoJIee 9acTo BCTPEUaeMBbIX MaToJI0THil y HOBO-
POKIEHHBIX W JI€TEH MEePBOro roja KU3HU. B cTpykType
[IEpUHATAJIbHOW M MJIAJIeHYECKOW CMEPTHOCTH B pa3BH-
ThIX cTpaHax EBpomsl n CeBepHOHt AMEpHKH BPOXKICH-
HBIE TIOPOKH PAa3BUTHSA 3aHUMAIOT epBoe MecTo [1]. Ilpu
3TOM HMEIOTCSI PE3EpBbI AJSI CHIKEHMS JIETAIbHOCTH
HOBOPOKJECHHBIX C JaHHOM IATOJIOTMEN IyTeM BHeEHpe-
HUSl OpPraHM3AalMOHHBIX Meponpusituil. W3BecTHO, 4TO
40-50% meTedt ¢ aHOMAIUAMU PA3BUTHS MOXKET OBITH CO-
XpaHeHa KU3Hb IIPU CBOEBPEMEHHON ANArHOCTHKE U XHU-
pyprudeckoit KOppeKIy BPOXKICHHOTO JIe(eKTa y mioza
1 HOBOPOXIEHHOTO peOeHKa B MEpBbIC Yachl KU3HU [2].

[To naraemM BO3, B Mupe exeronHo poxaaercs 4-6%
nereii ¢ BIIP, neransHoCTh TpH 3TOM coctanisieT 30-40%.
Cpenn HOBOpOXKICHHBIX dacTtoTa BIIP, BEIABISEMBIX B
TEYeHHE MEePBOT0 Tofa KU3HH, JocTUTaeT 5%. Bpoxaen-
HBIE TIOPOKH PA3BUTHSA JIUAUPYIOT U B CTPYKTYpE MPUUNH
[IEpUHATAJIbHOW CMEPTHOCTH. BiMsHHME BpOXKIEHHBIX
aHOMaNMi Ha OOIIYI0 CTPYKTYPY MIIAZICHYECKOH cMepT-
HOCTH Bo3pacTaeT. VccnenoBaHusi, IPOBEICHHBIE B pa3-
HBIX CTpaHax, Mokasai, 4Tto 25-30% Bcex mepuHaTab-
HBIX TTOTEPb 00YCIIOBIEHBI aHATOMUYIECKUMHE e(EKTaMU
opranoB. Cpean MepTBopokIeHHBIX BIIP BeIsBISIOTCS B
15-20% ciydgaes [1,2].

[To manaeiM MunHECTEpCcTBa 3apaBooxpaHeHus Pe-
crryonmukn Kazaxcran (PK), B ropoge Anmarsl B mo-
cleHee BPEeMsI OTMEUAETCsl POCT YHCIa JIeTel ¢ BPOXK-
JIeHHBIMU TIOpokaMmu pa3Butus. Cumraercs, 4to 10%
BPOX/ICHHBIX MOPOKOB pa3BUTUSI OOYyCIIOBIIEHBI JEH-
CTBUEM BPEIHBIX (PaKTOPOB OKpysKatomiei cpensl, 10%
- XpPOMOCOMHBIMH N3MEHEHUsIMH, a 80% 0OBIYHO HOCST
CMemaHHBIN Xapakrep [3].

CormacHO TOCYapCTBEHHOM TpOrpaMMe pPa3BHUTHSA
3apaBooxpaneHus Pecryonukn Kaszaxcran «/leHcaymmbik
Ha 2016-2019 rr», cuctema NpeHATAIBHOW JOPOIOBOM
JIMarHOCTUKHU SIBIISIETCSl NPUOPUTETHBIM HAIPABICHUEM
Pa3BUTHS 30PaBOOXPAHEHHUS.

ITo manabIM HanmoHanbHOTO r€HETHYECKOTO PEru-
crpa (HI'P) PK, B cTpaHe eXerogHo poXXIAaeTcsi OKOIIO
4500 meteit ¢ BIIP u xaxapIii MATHIH HOBOPOXKICHHBIN
YMHpPAET OT 3TOM NATOJOTruu. B cBA3U co crnoxxuBLIehcs
cutyammeif ¢ 2007 r. B Pecrrybnuke Kasaxcran BHenpe-
Ha NMPOrpaMMa reHeTHIECKOTO CKPHHUHTA OEPEMEHHBIX
U HOBOPOXXICHHBIX, pealn3anus KOTOPOW MO3BOIUT
CO31aTh B CTpaHE HAACKHYIO CHUCTEMY pPaHHEro BbI-
SIBIICHUS W MPEIYTPEXKICHHUS POXKACHUS JAETel ¢ TeHe-
TUYECKUMHU HapyIIEHUSIMH, YTO 00ECIIEUUT 3HAYMMBII
COIMATHHO-9KOHOMHUYECKUH dPPEeKT M SABIAETCA MOJI-
TBEep)KJASHUEM 3a00THI TOCyJapcTBa 0 TeHo(oHae Oyay-
mux mokosenuit [17].
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C 2007 mo 2014 1. ckpunuar npomu 1 350 083
OepeMeHHBIX; MpeAypexaeHO pokaeHne 9308 mereii ¢
netansHbIME BIIP 1 1160 ¢ xpomocoMHO# maToioruein
[17].

OxBar HaceleHHs TNpEHAaTaJbHBIM CKPUHUHIOM B
pa3aMYHBIX PETHOHAX PECIHYOIUKM pa3iaudaeTcs: I0
opunuadbHEIM NaHHBIM, Ha 2014 . caMbIii BBICOKHI
orMmeuascs B . Actane (82%), r. Anmarsr (74%), 3a-
magHo-Kazaxcraunckoit (92%), IlaBmomapckoit (99%),
Kaparanguackoit (94%) u Axtiobunckoit (92%) 00-
JACTAX, CaMbIil HU3KWUH (MPAKTHYECKH OTCYTCTBYET
TpeHaTa’IbHBI CKpUHUHT) - B HOkHO-Kaszaxcranckoi
(36%), Kocranaiickoit (34%), Manructayckoit (37%),
Artsipayckoit (37%) obnactax; B AIMaTHHCKOH oOia-
CTH BBISBIICH HEBBICOKHH mokazarens (58%). B 2014
r. 6smo0 mpepBanHo 1460 Gepemennocteir ¢ BIIP, He
COBMECTHMBIMHU C XH3HBIO; B 2013 T. Takmx ciydaen
65110 1369. B cnyuae, Korja MpUHUMAETCS pELICHUE O
JOHAIIMBAaHUM OEPEMEHHOCTH, Cpa3y K€ CTABUTCS BO-
MpoC O TMOCIENYIOIEM ONEepPaTUBHOM BMEIIATEILCTBE
y HoBopoxxaeHHoro. Ilo nanusim HI'P PK, BHenpeHue
NPEHATaJIbHOIO CKPUHMHIA CHM3UIO yactoTy BIIP y
HOBOpOXACHHBIX ¢ 13,9 B 2006 . (10 Havyana CKpUHUH-
ra) no 10,6 mva 1000 HOBOpOXACHHBIX B 2014 T., 9acTo-
Ty BIIP «cTpororo yuera» ¢ 7,1 mo 3,6 va 1000 HOBO-
POXKIEHHBIX COOTBETCTBEHHO [17].

IIo MHEHHUIO psiAa aBTOPOB, YUUTBIBAsE BBICOKUN IIPO-
LIEHT HEOIaronpuATHBIX HCXO/I0B, JUINTEIBHOCTD U CIIOX-
HOCTh JICUCHUS] M OKa3aHUS MEIUKO-TEJarornaeckoi
KOPPEKINHU Ae(EKTOB U COLUATIBHON MOMOIIN AETSIM-HH-
BaJIMAaM, CTPAJAIONIMM BPOXKICHHBIMH M HACIIEACTBEH-
HBIMH 3a00J1€BaHHUSMH, OCHOBHBIE YCHIIUSI JIOJKHBI OBITh
HanpasJeHbl Ha TPEIYNPEXKICHUE POXKICHUS JIeTel C
BIIP [1,5,6,8,12,13,16].

CormacHO pe3ysbraraM HCCIeJOBaHNs, OCHOBAHHOTO Ha
MHOTOJIETHUX JJAHHBIX KOHTpOJs 3a cirydasmu BIIP B Ben-
TPHH, BHEIPEHHUE MPOPHITAKTHIECKIX ITPOTPAMM MO3BOJISIET
npenoTBpaTuThb 10 50% nopokos pasutust [13, 15].

CommacHo kmaccuukanum, npuaaToir BO3 (1983),
MOKHO BBIJIETUTH TPU YPOBHSI MPODHIAKTUKN: TIEPBUIHAS,
BTOpUYHAs U TpeTHdHasA. B HacTosiee Bpemst HanOoIbIIee
BHMMAaHHE HCCIIEIOBATENel 1 OPraHU3aTOPOB 3/IPaBOOXPa-
HEHHs TPUBIECKAIOT METO/Ibl BTOPHYHON IMPOQHIAKTHKY,
HarpapjeHHble Ha BblaBieHHe BIIP y miona Ha paHHuHX
CpOKax OEpeMEHHOCTH ITyTeM MPEHATATEHON THarHOCTHKH,
TIPEKJIE BCETO, YIBTPA3ByKOBOTO UCCIIEA0BAHUS, C TIOCTIETY-
TOIIEN MIIMMHHAIIAEHN TTATOJIOTMYECKOTO TII0/1A.

OcymecTBiIeHNE yKa3aHHBIX MEPONPHUITHH 10 HACTY-
TUIEHUS KMU3HECITOCOOHOCTH IUIOAA TTO3BOJISIET JOOUTHCS
3HAYUTENILHOTO CHIDKEHHUSI TI0Ka3aTelleil MilaJeHYeCcKon
cMmepTHOCTH 110 TiprawHe BITP [7].
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[Ipu3HaBass HEOOXOAUMOCTH METOJOB BTOpPHUY-
HOM mNpodHIIAKTUKHM, OYEBHJIHA TNPAKTUYECKU TI0-
BCEMECTHAs HEJOOIEHKAa MEePBUYHBIX MEPONPUITHH,
HalpaBlICHHBIX Ha IMpeJOoTBpalieHne caMoro Qakra
Bo3HuKHOBeHus: BIIP y mmoma u, Takum o0pasom,
IIO3BOJISIOUIUX CHU3UTH 4acToTy ciydyaesB BIIP u n3-
0exarb MPH dTOM POCTa YAaCTOTHI MCHUXOJOTHYECKH
KpaiiHe TSKENbIX MpoIleayp NpepbiBaHUs OepeMeH-
HOCTH.

AKTyaJIbHOCTb NEPBUYHOM MPOPUIAKTUKH HE BBI3bI-
BacT COMHEHHUH U B CBSI3W ¢ HaOIIOaeMoil Hebmaronpu-
SATHOU nuHaMHKOW 3abosneBacmoctu BIIP, Hecmotpst Ha
HETpephIBHOE yIy4llleHHe KauecTBa NMpeHaTalbHON aua-
THOCTHKH, YTO OOBSICHACTCS 3HAYUTENILHBIM PAcIpoCTpa-
HeHueM (axtopoB pucka [1, 4, 11].

[lenpio maHHOTO HMCCIEIOBAHUS SBUIIOCH OIpeselie-
HHE CTPYKTYPBI U (DAaKTOPOB PUCKA BPOXKICHHBIX TTOPOKOB
pa3BUTHS IJI0/1a, pa3paboTKa IMyTeH COBEPIICHCTBOBAHUS
NpoUITaKTHYECKUX MEPOTIPUSTHH.

sl 1OCTH>KEHUS NOCTABICHHON LEJIHU OIPEICIICHBI
CIIeAYIOIINE 3a1a4N:

1. OueHUTH CTPYKTYpY BPOJKICHHBIX TOPOKOB pa3BU-
THUS TJI0AA B . AJIMATHI.

2. Onpenenuthb (akTopbl pucka BO3HUKHOBeHUs1 BITP
mioja.

3. Pazpabotarh mpeasioKeHus] MO0 COBEPIICHCTBOBA-
HUIO MTPOQHIAKTHUECKUX MEPONPHSITHI M0 MPeaynpekK-
nenuto BIIP.

Matepuan u Metoabl. IIpoBeneH aHaau3 OTYETHBIX
JAHHBIX KIMHMK AJIMaJMHCKOTO paiioHa I. AnMmatel 3a
2016 r. u MaTepHaoB aHKeTHUPOBaHUsA 174 OepeMEeHHBIX,
y KOTOpbIX ObUM nuarHoctupoBansl BIIP miona B BO3-
pacte 16-46 ner.

[Ipu cO6ope mMarepuasioB 1 GOPMUPOBAHUHU TPYII pe-
CIIOHJICHTOB COOJIFOJICHBI TPUHIIMITBI CILIONUIHON BHIOOP-
KU, €€ KaUCCTBEHHOW U KOJIMYECTBEHHOM pelpe3eHTaTUB-
HOCTH.

OnpenernieH 00beM BBIOOPKH, UCXOMAS U3 MOJIOKCHHS,
YTO OOBEKTOM HCCIICIOBAHUS SIBISIFOTCS OEpeMEHHbIC
JKCHIIUHBI.

Jist 00paboTKK OaHKa TaHHBIX TPUMCHSUTUCH METOIBI
COBPEMEHHOM MEIMUMHCKOM M MaTeMaTU4YeCKOM cTaTu-
CTHKH (TpYNIHUPOBKA JAaHHBIX [0 BO3PACTy, MOCTPOCHUE
TaOJHIl U TPAPHUKOB, pacyeT aOCOFOTHBIX U OTHOCHTEIIb-
HBIX BEJIMYHH, CTPYKTYPHBIX IPOLICHTOB, CPETHETO apud-
METHYECKOTO 3HAUEHUS M €TO CTAaHJAAPTHON OIIUOKK).

]

g ==
n

IJ1e: 6-CTanaapTHas omuoka, Y (x - X )2 - cymma pas-
HOCTH KB3/IPATOB MEX/Yy KaKAbIM MOKa3aresieM U Cpel-
Hell apudMeTHYeckol BEJITMYMHON; N - 00bEM BHIOOPKH.

S0

Ti.-: Zfi_— C

Vn 7

rae: T1,2 — HUKHAA 1 BepXHssA TPaHUIA JOBEPUTEIb-
HOT'0 MHTEpBaJa
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X — BbIOOpOUHOE cpeHee apuPMETHIECKOE

S, — Cpe/iHee KBaJpaTHYHOE OTKIOHEHHE MO BhIOOpKe
(HecMereHHOe)

n — pa3Mep BHIOOPKH

Y — IOBEPUTEIIbHAS BEPOSTHOCTh

Crarucruueckast 00paboTKa JaHHBIX MPOBOAMIACH C
WCIIONb30BAaHUEM MMaKeTa MPUKIAIHBIX Mporpamm SPSS
Bepcust 19.0 Ha mepcoHanbHOM KommbloTepe Asus Intel
Core i5 2,8 I'T'11.

PesynabTaThl M MX 00cy:kaeHHe. BpokaeHHbIE MO-
POKM M aHOMAJIM{ 3aHUMAIOT JIUAMPYIOIIME MO3UINH B
CTPYKType JeTCKOW CMEpTHOCTH M MHBanuAHOCTH. C 11e-
JbIO CHIDKEHMsSI PUCKA TOSBICHUS JIETEH C IMOJOOHBIMU
HapyILICHUSIMH HEOOXOMMO TILIATEIbHO U3YyYHUTh MPUYH-
HBI BPOXKACHHBIX MOPOKOB. [IpHUMHBI BPOXKAECHHBIX MO-
POKOB pasfiefIeHbI Ha 2 OOJbIINE TPYMIbI: SHJOTCHHBIC U
9K30TCHHBIE.

OHJIOTEHHbIEC MPUYMHBI BPOXKJICHHON IaTOJOTHH,
BBI3BIBAIOIIME MOSBICHNE BPOKICHHBIX TOPOKOB U aHO-
Majuil - MyTalliyd TeHETHUECKOro MaTepuaa, nepespe-
BaHHE TOJOBBIX KIJIETOK, TOPMOHAJIbHBIC HapyIICHHS,
BO3pacT poauTesneil. DK30TeHHbIE MPUYMHBI BPOXKICH-
HBIX IIOPOKOB — (U3NYECKUE PaKTOPbl, MUKPOOPTaHH3-
MBI, BPE/IHbIEC IPUBBIYKH.

BnusHue cocTosHHS 310pOBBS M BO3pacTa POAH-
Teneit Ha Oyayliee NMOTOMCTBO H3BECTHO C JaBHUX
BPEMEH. YBEJIIMYEHUE YaCTOThl POKICHUS MaJIbILICH C
BPOKJICHHBIMH MTOPOKAMH U aHOMAJIUSMM Pa3BUTHS Y
B3POCIIBIX POAUTENEH 00yCIIOBICHO KOMILIEKCOM JH/10-
TeHHBIX U 3K30T€HHBIX MPUYHMH, BBI3BIBAIOIINX CTape-
HUE MOJIOBBIX KJIETOK.

C uenbio u3ydeHus BIUSHUS (AKTOPOB HA BEPOST-
HOCTb ()OPMHUPOBAHUS BPOXKJACHHOTO TTOPOKA Pa3BUTHS
TUI0/1a IPOaHAIM3UPOBAHBI HCTOPUU 4578 GepeMeHHBIX
JKEHIIMH, HAaXOAAIUXCS HA ydeTe B )KEHCKUX KOHCYIIb-
Tanusax AJIMaJIHMHCKOTO paiioHa I. Anmartsl 3a 2016 r.,
W3 HUX JeTalbHO u3y4deHbl nanubie 174 (3,8%) xeH-
IIMH, Y KOTOpBIX oOHapy>keHsl BITP miona.

Crpykrypa BIIP nmnoma mo aHaTOMH4ecKoH JoKa-
JU3alUU y JKEeHIIMH Obuta HeogHoponHou. Haubosnee
pacnpocTpaHeHHbIMU Jiokanu3auusamu BIIP saensnuce
MHOXECTBEHHbBIE MOPOKH pa3ButTus - 38 (21,8%) ciy-
qasgx, MOPOKU Pa3BUTHS CEpAlla U KPYIMHBIX COCYIOB
- 33 (19,0%) cnyuasi, MOPOKH pa3BUTUSA LIEHTPAIBHOMN
HepBHOI cuctemsl - 29 (16,7%) u mopoku Mouenono-
Boii cuctembl — 18 (10,4%) cnyuaes (tabnuna 1).

B otuerax BO3 3a 2015 r. yka3wiBaeTcs Ha TEH-
JICHIIMIO K TOBBIIICHUIO PACIPOCTPAHEHHOCTH PEIKUX
TeHEeTHYECKUX BPOXKJICHHBIX MOPOKOB U YBEIHWYCHHUE
pUCKAa HEOHATalbHOM M JETCKOM CMEPTHOCTH, YM-
CTBEHHOHN OTCTAJIOCTU M TSXKEJIBIX BPOXKJICHHBIX MOPO-
KOB y JeTell.

B 3T10ii cBA3M HaMu HM3yuyeHa CTPYKTypa 3aboeBa-
Huit 26 (14,9%) »eHIUH, y KOTOPBIX ObLIN TUAarHOCTH-
pOBaHBI TeHETHYECKHE HapyIIeHUs (Tabmaumna 2).

W3 Tabnuusl 2 ABCTBYET, YTO MO HO30JIOTHYECKUM
(dbopmam B JaHHOW Kareropuu OepeMeHHBIX Halirona-
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Tabnuya 1. Cmpyxkmypa BIIP nioda no anamomuueckum 10KaIU3ayusm

HaunmenoBanue jJoxaan3zanusa BIIP niona AO0COJIOTHOE YHCJIO0 % Bcero, M+m
MuoxectBennrsie BITP 38 21,843,13
Cepale 1 KpyIHbIe KPOBEHOCHBIE COCY /b 33 19,0+2,97
LlentpanbHas HEpBHAs cucTEMa 29 16,7+2,83
MoueBblaenuTenbHas U MOJIOBasi CUCTEMBI 18 10,4+£2.3
[MumeBapurenbHas cucreMa 8 4,6+1,59
YenmrocTHO-TUIIEBAs CUCTEMA 7 4,0+1,49
JunadparmanbHas TpehKa 7 4,0+1,49
KocTtHO-MbIIIeuHas cucteMa 5 2,9+1,27
JlpIxarenbHas cuctemMa 3 1,7+0,98
I'enernueckue HapyeHUs 26 14,927
Bcero 174 100

Tabnuya 2. Pacnpedenenue XpoOMOCOMHBIX HAPYUEHULl Y N100d

Pacnpenesnenue XxpoMOCOMHBIX HAPYLIEeHUTH AOCOJIIOTHOE YHUCJI0 % Bcero, M+m
cunnpom Jlayna 15 57,8+£9,69
CHHIIpOM DxBapca 3 11,5+6,26
piconts Xapomoconts 3 11,546.26
poyue 5 19,2+7,72
Bcero 26 100

I0TCSI CNENYIOUINEe BHUJbl TEHETUUYECKUX HapyIICHHH:
nuarHo3 cuHapoma JlayHa yctaHoBieH B 15 ciyuasx,
4yTo cocTtaBisieT 57,8% B CTPYKType >KEHIIUH C BEpH-
(GUIMPOBAaHHBIMU XPOMOCOMHBIMHU OOJIE3HSIMHU IUIONA;
3HAYUTEIBHO peXe OTMEYaeTcsl CHHAPOM DnBapca — B
3 (11,5%) cayuasx, takxe B 3 (11,5%) cnydasx Be-
pUGUIMPOBaHBl AHOMAJIMH YUCJIA MTOJIOBBIX XPOMOCOM,
cpenu Hux cuHipoM TepHepa, cunapom KusiiHgenbre-
pa, TpucoMus X-XpOMOCOMBI.

[Ipoune XpoMOCOMHBIE HapyIICHHS, BKIIOYAIOIINE
aHOMaJMK CTPYKTYPbI XPOMOCOM, TI'€HHbIE JIe(eKTsl,
OoTMEYaJuch B 5 ciyuasx, 4To cocTaBuio 19,2% B
CTPYKTYpPE UCCIEeyeMOM KaTeTOpPUH >KEHIIHH.

HccnenyeMyto Tpyniy ¢ y4eToM NPUIHH BOSHUKHO-
BeHus BIIP mioga MoxHO pacnpenenuTh Ha JBE MOJI-
I'PYIIBL: HACIEACTBEHHbIC (T€HHBIE MyTalliH) U TNPHU-
oOpeTeHHbIe, B X0Ji¢ BHYTPHYTPOOHOIO pPa3BUTHS, YTO
COOTBETCTBYET MUPOBBIM JaHHBIM U SIBISETCS MYJIbTU-
¢daktopubiM. [Ipu 3TOM, yACIbHBINH BEC T€HETHUCCKUX
(HacnencTBeHHbBIX) HapymieHui - 14,9%, npuobpeTeH-
HbIe, B X0JI¢ BHYTpUyTpoOHOTO pa3sutus — 85,1%. B
cTpykrype npuodperenusix BIIP npunupyroniee mosno-
KEHHE OTBOAMUTCS MOPOKAM Pa3BUTHUSA: MHOXKECTBEH-
Hple mopoku pa3utus (21,8%), mMopoxu pa3BUTHSA
cepaua u KpynHbix cocynos (19,0%), mopoku pa3BuTHS
LIEHTpaJIbHOM HepBHON cucteMsl (16,7%).

Jlnst BBISIBIICEHUSI OCHOBHBIX (haKTOPOB PHCKA, CIIO-
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cobctByromux pasputuio BIIP mioma wccienoBanuch
CJenyIolue JaHHbIE: KPOBHOE POJICTBO MEXAY poO-
JUTEISIMHU, KOJIMYECTBO M YacToTa OepeMEeHHOCTEH,
HaJu4he M YacToTa abopTOB, NMOPOKOB pPa3BUTHS B
aHAMHEC3C, HAJIMYNUEC COMATHUYCCKUX U I/IH(l)eKIlI/IOHHI:IX
3a0o0JsieBaHU B IepHol OEPEMEHHOCTH U BPEIHBIC TIPHU-
BBIUKHU. J{JIs1 penieHus MOCTaBIEHHOMN 3aau IPOBEICH
COIIMOJIOTUYECKHUI OMPOC KEHIINH, Y KOTOPBIX AMAarHO-
crupoBansl BIIP mioza.

Ha mepBom 3Tame CONMOJIOTHYECKOTO HCCIEAO0Ba-
HUSl JlaHa COLMaJbHO-JeMorpaduiecKkas XapaKTepH-
CTHKA ONPOIICHHBIX PECIOHIACHTOB. 3a HCCIEAYEMBbIi
NepHoJ B aHKETUPOBAHUU MPUHSUIN yuactue 174 xeH-
IIUH B Bo3pacte oT 16 10 46 jerT.

Kax cnenyer u3 tabnunsl 3, HaMOOJIBLIYIO JOJIO B
CTPYKTypE€ YYaCTHHUKOB aHKETUPOBAHMS COCTABUIIN pe-
croHJIeHTHl B Bo3pacte oT 30 mo 46 net (69,0%), uto
BITOJIHE YKJIaJbIBAETCSA B CPOKH PENPOAYKTHUBHOTO BO3-
pacra.

KpoBHOE pOICTBO MEKAY POAUTENISIMH HE OOHapy-
JKEHO.

C uenpio onpeeneHus BIUSHUN KoJMyecTBa U 4a-
cToTel OepemenHocredt Ha BIIP coumonornyeckomy
aHaJIM3y IOJBEPIVIMCH JaHHbIE aHaMHe3a OepeMEeHHO-
CTEH M MX KojueucTBa - oT 1 10 9 u Ooiee, ee yacro-
Te - ot 1 pa3a B rog n0 | paza B 4 rojia u KOJIMUECTBE
abopToB.
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Tabnuya 3. Pacnpedenenue pecnoHOenmos no 803pacniy

Bo3pacr ADCOJIIOTHOE Y CJI0 % Bcero, M+m
mianme 18 8 4,6+1,59
18-19 16 9,2+2.19
20-24 12 6,9+1,92
25-29 18 10,3+£2,3
30-34 35 20,1+3,04
35-39 48 27,6+3,39
40 u cTaprie 37 21,3+3,1
Bcero 174 100
Tabnuya 4. Konuuecmeo 6epemennocmeti 8 anammese
6epe11\i2zz:ceg;0(pa3) ADCOJIIOTHOE YHCJIO KEHIIUH % Bcero, M+m AN 95%
1-2 10 5,7+1,76 2,18+9,22
3-4 23 13,242,57 8,06+-18,34
5-6 78 44,843,777 37,26+52,34
7-8 55 31,6+3,52 24,56+38,64
9 u Gonee 8 4,7£1,59 1,42+7,78
Bcero 174 100 100
Tabnuya 5. Pacnpedenenue pecnoHOeHmos no uacmome 6epemeHHoCmu
YacrToTa GepeMeHHOCTH AOCOJIIOTHOE YHUCJI0 % Bcero, M+m JAN 95%
OtcyTcTBHE OepeMEeHHOCTH 7 4,1+1,49 1,02+6,98
B 1 rox 1 pa3 43 24,74+3,27 18,16+31,24
B2 roaa 1 pa3 71 40,8+3,73 33,34+48,26
B3 roxa 1 pa3 35 20,1+3,04 14,02+26,18
B 4 roxa 1 pa3 u 6onee 18 10,3+2.3 5,7+-14,9
Bcero 174 100 100
Tabnuya 6. Yacmoma abopmog 6 anamuese
Yacrtora adopToB (pa3) AO0COJIIOTHOE YHCJI0 % Bcero, M+m AN 95%
1-2 pa3 21 12,14£2,47 7,16+17,04
3-4 pa3 66 37,943,68 30,54+45,26
5-6 pa3 45 25,943,32 19,26+32,54
7 u Gonee 23 13,242,57 8,06+-18,34
OTCYTCTBYIOT 19 10,9+2,36 6,18+15,62
Bcero 174 100 100

Kak crnemyer m3 rtabmunsl 4, cpeam HcciegyeMoi
IpyIIbl HauOoNbIINH yaenbHbId Bec (76,4 %) cocTaBuin
JKEHILMHBI, KOTOpbIE B aHaMHe3e uMesn 5-6 u 7-8 Oepe-
menHoctel 44,8% u 31,6%, COOTBETCTBEHHO.

[Ipy m3yueHUM CTPYKTYphl HacTOTHl OepeMEeHHO-
CTel B T0J BBIIBIEHO, YTO y OOJBIIMHCTBA YKCHIIMH
— 71 (40,8%) u 43 (24,7%) B aHaMHe3e HaOIOACTCS
O0epemeHHOCTh B 2 Tofa 1 pa3 u B 1 ron 1 pas, cooTBeT-
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CTBEHHO, T.€. y T€X JIUL, KOTOpPbIE HE MPHJIEPKUBAIHCH
PEKOMEH/IOBAaHHBIX MIEPEPHIBOB MEXy OEpEeMEHHOCTSI-
mu (tabnuna 5).

Kaxk BuiHO 13 Tabnuipl 6, HaOIONAETCS IPUBEPIKEH-
HOCTb JKCHIIMH K MpPEPhIBAHHI0O OEPEMEHHOCTH ITyTeM
npoBeneHust adopra (89,1%), mpu 3TOM HAMOOIBINUI
yIeNbHBIN BeC cocTaBisieT 3-4 pa3a u 5-6 pas.

JlaHHBIE O KOJMYECTBE M 4YacTOTe OEpeMEHHOCTEH M
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aboOpTOB B aHaMHE3€ CBHETEIBCTBYIOT 00 OTCYTCTBUH
MPUBCPIKCHHOCTU JKCHIIWH IPUHIOUIIAM IIJIaHUPOBAHUA
CEMbH, TIPOSIBIISIONICECS B HHTEPBAIaX MEKIy OCpeMeH-
HOCTSIMU MeHee 4yeM 2 roja (65,5%) u BBICOKOW mMpH-
BEPIKEHHOCTBIO MPEPhIBaHUSI OEPEMEHHOCTH Yepe3 Mpo-
BeneHue aboprta (89,1%). bonbiiee konuuectro (76,4%)
skermuH ¢ BITP mmona umerot B anamHese ot 5 10 8 Oe-
pEeMEHHOCTEN.

BI)IKI/I}II)IHII/I Ha paHHUX CTAAUAX, POKIACHUC HEIO0-
HOLIEHHOrO 1oaa, passurue BIIP u cunnpom BHe3an-
HOW CMEpPTH HOBOPOXKJEHHBIX - BCE OTU CIIydYau CBs3a-
HbI C HECIIOCOOHOCTBIO TIOJA IMOJydYaTh IVIABHOE JUIS
CBOETO Pa3BUTHUSA — JOCTAaTOYHOE KOJIMYECTBO KHUCIO-
pona.

J71s1 TOTO, UTOOBI OMpPEASTUTh (PAKTOP ACHCTBUS ajl-
KOTOJISI M KypEHUS PECIIOHEHTaM 3aJ]aBajicsi BONIPOC O
BPE/IHBIX NPUBBIUKAX - YNOTPEOICHUH AJIKOTOJISI U/UITH
KYPEHHUHU BO BpeMsi OCPEMEHHOCTH.

PecrioHIeHTBI, OTMETHBIINE (PAKT KYpPEHHS BO Bpe-
Msi OepeMEHHOCTH cocTaBwiu 1942,97%; ankoromst -
14,4+2,66% 8,0+2,06% 310ynoTpeOIsiiiu U aJKOToJIEM U
KypeHueM (puc.).

14,4%

58,6%

B roneko ankorons O Tomsko Kypenme M ankorons M KypeHHe

He NoTpebnAeT

Puc. Pacnpedenenue 6peonvix npusbluex pecnonoeHmos

[IpuBepskeHHOCTh K BpeaHbIM NpuBbIuKaM (41,4%),
0COOEHHO JKeHIIIMHAMHU PEIpOyKTHBHOTO BO3pacTa yKa-
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3bIBACT HAa HU3KUU YPOBEHb CAHUTAPHOW I'DAMOTHOCTH,
HECOOJIO/ICHNE 3aKOHOJATEIbHBIX HOPM U PEKOMEHJa-
MM, OTPAaHUYMBAIOIIMX 3JI0YNOTpeOIeHHe TabauHbIMU
U3ACTHSIMU U aJIKOTOJIEM.

PaccmorpeHo Takke BIMSHHE Ha BO3HUKHOBEHHE
BIIP mnnoxa pasiMYHBIX COMATHYECKUX IATOJIOTHM:
OHKOJIOTHYECKUX, XPOHUYECKUX BOCHAIUTEIbHBIX 3a-
OoneBaHUi 1 3a00I€BaHMI IUTOBUIHOM KEIE3bI, OIKH-
peHUs, ayTOMMMYHHBIX 3200JIeBaHUH U BPOXKJICHHBIX
IIOPOKOB cepaua y xkeHuuH ¢ BIIP mioga.

BrisiBiaeno, uto cpeau 174 xenmun 70 (40,2%)
UMEIN coMaTHueckue 3abojeBaHHs. XPOHHYECKHE
BOCIHAJIMTENbHEIE 3a00neBanus - 12,6+2,52%, 3aboie-
BaHUS NIUTOBUIIHOM xkene3sl - 10,3+2,3%, ayTouMMyH-
Hble 3a00eBanus - 6,9+1,92%, oHkoaoruyeckue 3a60-
JIeBaHUsl M BPOXKACHHBIE MOPOKH cepana - 2,9+1,27%
(Tabmuua 7).

HW3BecTHO, 4TO OOJIBIIMHCTBO BUPYCOB CBOOOIHO MPO-
XOJSIT uepe3 IUIALeHTY, BHEAPSIOTCS B SMOPHOHAIBHBIC
KJIETKH, PA3MHOXKAFOTCS B HUX, TPUBOAAT K THOEINH 11012
0o k Bo3HukHoBeHHto BIIP. TTokazarenn pasnnaHbIx
MH(EKIMOHHBIX 3a00JIeBaHNI CPEH PECIIOH/ICHTOB MPH-
Be/IeHBI B TabnuIe 8.

BrIsBIEHO, 9TO OOJBIIE MOJOBUHBI KEHIIHUH - 51,7%
nepeHecnn WHQEKIUOHHbIE 3a00JeBaHKs B IEPUOA
6epemennoctu, u3 Hux OPBU - 20,143,04%, [IMB —
9,8+2,25%, repneruueckas undekuus — 4,0+1,49%, Be-
Hepuueckue nHpexmu — 1,7+0,98% u npyrue nadekuu-
OHHBIE 3a00yeBanus - 16,1+2,79%.

Hanuuue Gosee yem y 50% pecroHAEHTOB HUH(EK-
HUOHHBIX, Y 40% XpOHUUECKUX HEMH(EKINOHHBIX 3a00-
JICBaHUW CBUJIETEIBCTBYET O HU3KOM HHJEKCE 3II0POBBSI
JKEHIIMH PENpOAyKTUBHOTO BO3PACTa, YTO ONpPEIeIsIeTCs
KaK OTpHULATEIbHBIA GakTop, GOpMUPYs NePEKThl pa3BuU-
TS TJI0AA.

BriBoabI:

B cTpykType BpOKIEHHBIX IIOPOKOB PAa3BUTHS IIO-

Tabnuya 7. Cmpykmypa comamuueckux 3a6071e6anuil

ComaTuyeckue 3a00/1eBaHHUS ADCOJIIOTHOE YHCJI0 % Bcero, M+m
OHKOJIOTHYECKHE 3a00I€BaHUS 5 2,94+1,27
XpOoHHYECKUE BOCTATUTEIHHBIC 3a00JICBaHHS 22 12,6+2,52
3a0oaeBanys IUTOBUIHON JKEJIE3bI 18 10,3+2,3
OxupeHue 8 4,6+1,59
AyTonMMyHHBIE 3200IeBaHHS 12 6,9+1,92
BpoxneHHble Nopoku cepAala y KeHIUH 5 2,94+1,27
Be3 3aboneBanus 104 59,8+3,72

Bcero 174 100
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Tabnuya 8. Cmpyxkmypa un@exyuonnvix 3a001€6aHUIl, NePEHECEHHbIX 60 PeMs OEPeMEeHHOCTU

(BblflB.JIeHﬂbiugon:pq;;l;ug;)eMeHHOCTI/l) Abcomornoe uuco % scero, Mim

IIMB 17 9,842.25
I'epmiec 7 4,0+1,49
OPBU 35 20,1+3,04
Benepuueckne nHpeknnu 3 1,7+0,98
Hpyrue 28 16,1+2,79
OTCyTCTBYIOT 84 48,3+3,79

Bcero 174 100

Ja B T. AIMaThl BBISABJICHBI HAclleICTBEHHbBIC (TCHHBIC JIUTEPATYPA

MyTaIli{) ¥ TPHOOPETEHHBIC TOPOKH PA3BUTH. YIEIb-
HBIH BEC T€HETHYECKHX (HACIEICTBEHHBIX ) HapyIIEHUH
coctaBmi 14,9%; mpnoOpeTeHHBIX B IPOLECCE BHYTPH-
yTpobHOTO paszButHs — 85,1%. Cpean reHETHUECKHX
HapyLIEHUW OuarHo3 cuHipoma /layHa ycTaHOBJIEH B
57,8%, cunnpom DmBapca —11,5%, anomanuu ducia
MOJIOBBIX XpoMocoM - 11,5%, mpoune XpomMocoMHBIE
HapymeHus - 19,2% cayuaes. IIpuoOperennsie BIIP
UMEIOT MYNbTH(GAKTOPHBIA XapakTep, IUANPYIOIIEe
MIOJIOKEHUE 3aHMMAI0T MHOMKECTBEHHBIE MOPOKU pas-
Butus (21,8%), Mopokn pasBUTHS cepala U KPYMHBIX
cocynoB (19,0%), mopoku pa3BHUTHS LEHTPATBHOU
HepBHOH cucteMsl (16,7%).

Bospact ot 30 mo 46 ner (69,0%) cocTaBusieT oc-
HOBHYI0 KOHIeHTpauuto >xeHmuH c¢ BIIP mnonma. B
XO/le MCCIEA0BaHUsA BBIABIECHO, 4TO 41,4% JKeHIIWH
MTOJIBEP>KEHBI HAPYIICHUSAM MOBEIECHYECKUX (PAKTOPOB
(motpebiienne ankoroiisi U TabadHBIX m3menuii). Heco-
OmrofieHUE TTAHWPOBAHNUS CEMbH, HHTEPBAJIOB MEXIY
O6epemenHOCTAMH Oonee dem 2,5 roma (65,5%), mpe-
peiBaHHEe OepemeHHOCTH depe3 aboptel (89,1%) no-
MHUHUDPYIOT 10 ce€ll JeHb. YacTO BCTPEUAIOTCS TaKXKe
xponuueckue comaruueckue (40,2%) n uHpeExIHOH-
Hble 3aboneBanus (51,7%), HU3KUH MHACKC 30POBBS
OepeMEHHBIX JKCHIIUH.

- Bo u3b6exanne passutus BIIP Heobxomumo mo-
BBIIIATh CAHUTAPHYIO IPAMOTHOCTB MO COONIOICHUIO
MpaBmJI 3J0pPOBOro 00pas3a JKM3HU, TaK Kak dacTas
WM HECBOEBpEeMeHHas OepeMEHHOCTh, 9acThIe abop-
THI TIOJBEPTalOT KECHIIWH MOBBIIIEHHOMY PUCKY BO3-
HUKHOBEHHS TPOoOIeM cO 3I0pOBBEM, YTO CIOCO0-
CTBYET Pa3BUTHIO BPOKICHHBIX MOPOKOB Pa3BUTHSI.

- Heobxommmo akTuBH3MPOBATH MEPHl 3PPEKTHB-
HOM MpO(UIAKTHKN U yKECTOUCHHSI OTBETCTBEHHOCTH
3JI0yHOTpeOIeHNS BPETHBIMU IPUBBIYKAMU CPE/IH HKEH-
IIMH PEIPOTyKTHBHOTO BO3pacTa.

- Iomynsapuzamus 3m0poBoro odpasa KH3HH 00e-
CIEYUT MOBBIIICHHE HWHJIEKCA 3/I0POBBS JKCHIIWH pe-
MIPOAYKTUBHOTO BO3pAcTa.
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SUMMARY

STRUCTURE AND RISK FACTORS FOR CON-
GENITAL MALFORMATIONS

Uteuliyev Y., Balkibekova V., Saktapov A.,
Konysbayeva K., Atarbayeva V., Iskakova N.

Kazakhstan's medical university «KSPH», Almaty, Ka-
zakhstan

Congenital malformations and anomalies occupy
leading positions in the structure of infant mortality and
disability. In order to reduce the risk of children with these
disorders, it is necessary to carefully study the causes of
congenital malformations. In this connection, the struc-
tures and risk factors of congenital malformations of the
fetus were studied and recommendations for the improve-
ment of preventive measures were developed.

When studying the structure of congenital malfor-
mations of the fetus in Almaty, hereditary and acquired
causes of congenital malformation are identified. In the
course of the study, the main risk factors for fetal develop-
ment of the fetus were studied, where the main predictors
were identified. The main age of women, 30-46 years old,
whose pregnancy is susceptible to fetal malformation,
has been determined. On the basis of the data obtained,
recommendations are given on improving the sanitary
literacy among women, creating a healthy lifestyle and
ensuring prevention.

Keywords: congenital malformations, pregnancy,
prenatal diagnosis, sanitary literacy, gene mutations, risk
factors.
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PE3IOME

CTPYKTYPA U ®AKTOPBI PUCKA BPOXIEH-
HBIX [TIOPOKOB PA3BUTHS

Yr1eynueB E.C., baarkubexoa B.3., Cakranos A.K.,
KonbicoaeBa K.K., Arapdaesa B.III., Uckaxosa H.H.

Kaszaxcmanckuii meouyunckuii ynueepcumem «BIIO3y,
Anmamer, Kazaxcman

BpoykzieHHbIE IOPOKK M aHOMAJIMU 3aHUMAIOT JIHIH-
pyIolIye TO3ULHUN B CTPYKType IETCKOH CMEPTHOCTH M
HWHBAIUIHOCTU. [y ycTpaHeHHsT PUCK-(aKTOPOB IOSIB-
JeHHs JeTeil ¢ OJOOHBIMU HApYIICHUSIMU HEOOXOIUMO
TIIATEIBHO IIPOAHATM3UPOBATh NPUYUHBI BPOXKICHHBIX
MIOPOKOB U Pa3padoTaTh PEeKOMEHJAUH 10 COBEPILICH-
CTBOBAHHUIO MPODUIAKTHYECKUX MEPOIIPUATHH.

PesynbraThl aHanM3a CTPYKTYphl M PHCK-(hakTopoB
BPOYKJICHHBIX ITOPOKOB Pa3BHUTHS IUIO/A TIO3BOJIMIIN OTIpe-
JIeTIMTh HACJISNCTBEHHbIE 1 NPHOOPETEHHBIC IPUYMHBI HX
paszButus. B mpomecce uccienoBaHus yCTaHOBJICHBI OC-
HOBHBIE (PaKTOPBI PUCKA Pa3BUTHS BPOXKICHHBIX IOPOKOB
Pa3BUTHA IUIONA U X INPEAUKTOPBL. OIpeneseH Bo3pacT
skeH e (30-46 net), 6epeMeHHOCTh KOTOPBIX Yalle MO/-
Bep)KCHA Pa3BUTHIO IIOPOKOB y Iuiofa. Ha ocHoBaHum
MIOJyYEeHHBIX JaHHBIX pa3paboTaHbl PEKOMEHITALUH 110
MIOBBIIICHUIO CAHUTAPHOH IPaMOTHOCTH CPEIH JKCHILVH,
(hopMHIpPOBAaHUIO COXPAHEHUS 3I0POBOTO 00pa3a KU3HU U
o0ecTiedeHnIo POPIITAKTHKH.
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HPEJOCTABJIEHUE ITPABA HA 3IPABOOXPAHEHUE JETAM - BHYTPEHHE
HEPEMEIEHHBIM JIMIHAM (OTAEJIBHBIE ACITEKTbBI)

Byaena C.B., Jlazyp A.B., Mengxya M.B., ITymkapenko O.A.

Yorczcopoockuil nayuonanwuwiti ynueepcumem, Yxpauna

Hapymenue teppuropuaibHON LIEJIOCTHOCTU YKpa-
uHBI, OKKynanus Kpsima u «ruGpuaHast BOHa» Ha Tep-
putopun Jloneukoii u Jlyranckoi obnacTeil, 3acCTaBUIN
MHOT'M€ CEMbU C NE€TbMH IMOKUHYTh MECTa CBOCTO IIPo-
skuBaHus. Jlannple MuHHCTEpPCTBA COLMAIBHOM IOJIU-
THKHU IO COCTOSTHUIO Ha Mai 2017 xapakTepu3yloT Ko-
JINYECTBO BBIHYK/ICHHBIX Nepecesiennes kak | muH. 584
ThIC. yenoBek (rmoutu 1 muH. 300 ThIC. cemeit). bonbme
BCcero BHyTpeHHe mnepemenieHHbIX nui (BIIJI) maxo-
nutcs B JloHeukoit obiactu - 528 Thic., B JIyranckoi
- 289,7 thIic., B XapbkoBckoi - 196,7 ThiC., B I. Kuese
— 167 teic. Cpenu obuiero koauuecrsa BITJI 806,6 Thic.
MEHCUOHEPOB, 57,6 THIC. YENOBEK C MHBAJIUIHOCTBHIO,
241 teic. merei. [2] Ilo memorpadudeckomy paspesy,
B YKpauHe AETH COCTABJISAIOT MATYIO YaCTh HACECICHHUS.
Takum 00pa3oM, MO OLEHKAM KCHEPTOB, Cpean odIie-
To yrcja NePEMCIICHHBIX JIUII JOJIXKHO 6I)ITI) MUHUMYM
20-25% neteit, uto cocrasusier okoso 500 000. [16]
Cornacuo nauubiM OOH, KoTOpbIE MPEBBIMIAIT O(U-
OUAJIbHYKO CTAaTUCTUKY, KOJIMYECTBO BbIHYXACHHBIX
nepeceneHIeB cocranisieT okoio 2 300 000: cTompko
YCJIOBCK BBIHYXACHHO IMOKHHYJIHN MECTa CBOCro Ipo-
JKUBaHUS B 30HC KOH(PIUKTA M YeXalll B IPYTUe PErHo-
Hbl YKpauHbl U 3apy0ekHbIe TocyaapcTaa. [19]

B cpaBHeHuu ¢ cutyanuen B Apyrux rocyiapcraax, 1o
JaHHBIM MOHHUTOPHHI'OBOI'O IICHTpPa IO BOIpOCaM HEIO0-
OpOBOJIBHBIX MepeMelieHul, yncieHHocTh BILJI B Mupe
BJIBO€ MPEBBIIIAET YUCICHHOCTh OEKEHIIEB U COCTABIISIET
33 300 000 suu. Octpoii siBisiercst podiaema B Cupuw,
Komym6unu, Cynane, Hurepun, Hpaxe. I1o cocrosiHuio Ha
nexadbps 2015 r. konuuectBo BITJI B Cupuu nocrurano
6 600 000, B Kosrym6uu — 6 270 436, Upaxe — 3 290 310,
Cymane — 3 182 286, Memene — 2 509 068, Hurepun —
2 095 812 BILJI [20].

Ot koH(nukTa Ha Jlonbacce, mo noacueram YI'KII
OOH, noctpanano 5 MJIH. yKpanHCKUX rpaxnaad. Ilo
nanasiM TOHUCE® 1,7 mnH. mocTpagaBmux — JETH
(wnu 34% ot Bcero konuyectBa). [5] OmHako oduiu-
ajJpbHas CTAaTHCTHKA B IMOJHOM OOBEMe CHUTyaluio He
oTpaxaet, nockojibky He Bce BIIJI mocrtaBiensl Ha
© GMN

odpunManpHeld yuyer. B OonbmMHCTBE cilydaeB Iepe-
CEJICHIIaMU SIBIISIOTCS IIeNIbIe CEMBU U MAaTepH C J€Th-
mu. [Ipy 3TOM BO3HUKAET NpobIeMa OCyIEeCTBICHHS 1
3aIIMUTHl OTACJIBHBIX NPaB JeTell - BHYTPeHHE MepeMe-
meHHbIX Jull (ganee - aetu-BILI).

B HayuHOll nuTeparype uMeercs psjl UCCleqOBaHUMN
mo mpoOiieMe OCYIIECTBIACHUs OTaeNbHbIX rpaB BILJ -
COOCTBEHHOCTH, TPYAOBBIX U COLMAJBbHBIX MpaB. OnHAKO
Hay4HbIX PaboT, OCBSILEHHBIX IIPOOJIEMaM OCyIIeCTRIIe-
HUS W 3aluThl npaBa aerei u3 uucina BIIJI Ha oxpany
3/10pOBbSI HEMHOTOYHCIICHHO, YTO U 00YCIIOBIMBAET aKTy-
AIBHOCTH JAHHOTO MCCIIEIOBAHNS.

Marepuan u metonbl. JlanHoe uccienoBanue Oa-
3UpyeTCsl Ha MEXIUCHUIUIMHAPHOM TIOIXOE K aHAIHU3Y
npobnembl obecrieuenus npasa aereii-BITJI Ha oxpany
3I0pOBbSI C NPUMEHEHHEM IHAJCKTHYECKOTO, CpPaBHH-
TEIBHO-TIPABOBOTO M CUCTEMHOTO METOIOB.

Ob6ecrieuenune mpas aereil-BILT ocnoxHseTcst Tem,
4TO JIeTH, OOJIbIIE YeM B3pOCIIbIE, OABEPratoOTCsl IICUXO-
JIOTHYECKUM TPaBMaM B CUTYallU{ BBIHY)KJCHHOTO TIepe-
CEJIEHUS, YTO MPUBOJUT K PA3IMYHBIM 3MOIMOHAIBHBIM
paccTpoiicTBaM (yXyAIIeHHe KOMMYHHUKaTHBHOTO 001I1e-
HUS C OKPY)KAIOLIMMH, TOSBICHUE Pa3ApaKUTEIbHOCTH,
arpecCUBHOCTH, TPEBOKHOCTH, yTpaTa JOBEpHS K APY-
T'MM) ¥ HETaTUBHO CKa3bIBAaeTCS HA MX aJaNTalld B HO-
BBIX YCIOBHUSX IPOKUBAHUS.

JIg MOHATHS CMBICNIA «TIpaBa HA OXPaHy 370POBBS»
HEOOXO0IMMO ITPOaHAIN3UPOBATh MEXK/yHAPOIHO-IIPaBO-
BbI€ aKThI, copieprKaniye aeduHunmm aToro mpasa. B yacr-
HOCTH, 4. | cT. 25 BeeoOmieli aexapariiu npas 4ejoBeKa
[8] rapanTHpyeT mpaBo Ha TakoW JKU3HEHHBIH YpOBEHD,
BKJTIOYAs THILY, OACKAY, KIIUIIE, METUIUHCKUN YXOJ
U HEOOXOIMMOE COLMalbHOE O0CIy)KHBaHHE, KOTOPbIE
HEOOXOAMMBI JIJIsl TOJJIep KaHus 300poBbst. [IpaBo Ha ox-
paHy 370pOBbs TapaHTUPYIOT Takxke cT. 11 EBpomnerickoii
conuanbHoi xaptuu [7], cT. 5 MeXayHapoaHOH KOHBEH-
LMK O JIMKBUJIAIIMU BceX (POPM pacoBOM TUCKPUMHUHALIUH
[11], u. I cT. 24 KonBeniu o npaBax pedenka [10], 4.1
cT. 12 MexayHapoaHoro makra o0 3KOHOMHYECKHUX, CO-
[IUABHBIX U KyJABTYypHBIX IpaBax [12], m. 1.6. 4. 1 [lexna-
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paiuu o MOJIUTHKE B chepe COONIOCHUS PaB MalueHTa
B EBporne. Takum 00pazom, OOJIBITMHCTBO MEXKIYHAPOI-
HBIX aKTOB JMOO MPSMO 3aKPEIUIAIOT TEPMUH «IPaBO Ha
37I0pOBbE», MO0 UCION3YIOT MOJ0OHBIe MoHsTHS. [Ipo-
AQHAJIN3MPOBAaHHAs Hay4yHas JUTepaTypa MOATBEP)KAAET
Ppa3HbI MOIX0/] K MOHUMAHUIO IOHATHS ITPaBa Ha OXpaHy
3n0poBbs. Tak, nmo muenuto C. Imanyne [3], P. Credan-
uyK, A. 3enuHckoro [21] «ogHUM U3 €CTECTBEHHBIX MpaB
YeNoBeKa ABJSAETCA MPAaBO Ha 3A0POBBEY, APYTHE aBTOPHI
[1,6] mpunepxuBarOTCA MO3ULUHU, YTO «UETOBEK HMEET
€CTECTBEHHOE IPAaBO Ha OXpaHy 3A0POBBS WM IIPABO
YeJIoBeKa Ha OXPaHy 3710pOBbsl KaK OOIECOIHaIbHOE SIB-
nerue» [17]. B oTaenpHBIX HAYYHBIX UCTOYHHUKAX BCTpe-
YyaeM TakXKe M CIydad HCIOIb30BaHMs aBTOpaMHU 00OMX
TEpPMUHOB [22].

Koncturynusa Ykpaussi (cT. 49) rapaHTupyeT Kaxkao-
My, B ToM uuciie netsim-BI1JI, npaBo Ha oxpaHy 340pOBbsl,
MEIUIMHCKYIO TIOMOIIb U CTpaxoBaHHE. Bo3MOXHOCTh
OCYIIIECTBJICHHUS 3TOTO IMpaBa OOeclednBaeTCs rocyaap-
CTBEHHBIM (MHAHCUPOBAaHHEM MEIHMIUHCKUX, CaHHU-
TapHBIX, 030POBUTEIBHBIX U MPODUIAKTUIECKUX PO-
rpaMM, a TaKKe CO3JaHHEM YCIOBHH JTOCTyNa TpaxaaH
K MEJMIIMHCKOMY o0cimykuBanuio. Kpome toro, rapaHTu-
pyeTcsi, YTO MEJUIIMHCKAs TOMOIIb B TOCYIapCTBEHHBIX U
KOMMYHAJBHBIX YUPEKICHUAX 3PaBOOXPAHECHUS OKa3bl-
BaeTcst OECIIaTHO.

BILJI rapantupyercs HEe TOJIBKO OKa3aHHUE HEOOXOIH-
MOW MEIUIIMHCKON MOMOIIH, HO U OOCCIICUCHHE JIeKap-
CTBEHHbIMM cpeacTBamMu (cT. 9 3axkoHa Ykpaunsl «O0
obecrieueHny npas U cBO0O BHYTPEHHE TIEPEMEIEHHBIX
JIUID).

Uro kacaercsi MOJHOMOUYHI OPTraHOB TOCYAAapPCTBEH-
HOMW BJIACTH M MECTHOTO camoyIpasiieHusi B cepe obe-
CIIeYCHHUs IIpaBa Ha oxpaHy 370poBbs BILJI, To ananus
crarbt 11 3akona Ykpaumusl «OO0 oOecrieueHHH MpaB M
cB0O0OJ] BHYTPEHHE MEPEMEINEHHBIX JHUID, MO3BOJISET
ycTaHoBUTb, uTo BIIJI rapanTupyercsa npaBo Ha OXpaHy
3/I0POBBS:

1) Ha ypoBHe MuUHHCTEPCTBA 3APaBOOXPAHEHUS, KO-
TOpOE HaJIeNIeHO 00s3aHHOCTHIO 00ECIIeUnBaTh OpraHKU3a-
LUI0 OKA3aHUSA MEIUIIMHCKON MOMOIIM U METUIIMHCKOTO
00CITy)KMBaHHMs, @ TaKKe OCYIICCTBISTh KOMILJICKCHBIE
MEPOMPHUATHS [0 CAHUTAPHO-3MUAECMUOTIOTMYECKON 0e3-
OMACHOCTHU HaceleHHs U KapaHTUHHBIX MEPOIPUATHI 1O
Mecty (akTrdeckoro npoxusanus BITT;

2) Ha ypOBHE MECTHBIX I'OCYIAapCTBEHHBIX aMHHHU-
cTpanuii, KOTopble JOKHBI 00eCeunBaTh OPraHN3aIUI0
pabOThl MEAUIIUHCKHUX YUPCSIKICHUHN 110 OKa3aHHUIO HEOO-
XOZMMOM MIOMOIIM HACEJICHHIO C YYETOM NpeObIBaHUS Ha
cooTBeTcTBYOLer Tepputopun BILI;

3) Ha ypOBHE OpPraHOB MECTHOTO CaMOYTMpaBJICHHUSI,
00s13aHHBIX 00ECIeUnBaTh IMPEJOCTABICHUE MEIUIHH-
CKOM IMOMOIIIM B KOMMYHAJIBHBIX YUPEXKJICHHUSIX 3PaBOOX-
paHenus ¢ yuetom cBeneHuid o BIUI, npoxkuBaromux B
COOTBETCTBYIOIIEM HACEJICHHOM ITyHKTE.

Kpome Toro, crareeit 11 3akona Ykpanust «O0 obe-
CHEYEHUH TpPaB M CBOOOJ BHYTPEHHE IEPEMEIICHHBIX
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JUI» Ha MECTHBIE TOCYJapCTBEHHBIC aJAMUHHCTpalUN
BO3JIOKEHA 00s13aHHOCTH TpepocTaBisath BITJI, B ciyuae
HEOOXOIMMOCTH, MEANKO-TICUXOJIOTMYECKYIO TOMOLIb.

Crarbs 38 3akoHa YkpauHsl «OCHOBBI 3aKOHO/IATEIhb-
CTBa YKpauHBI O 37paBoOXpaHeHun» [14] oTrMmedaeT, 9To
KKIbIH MalMeHT, JOCTUri 14 et u oOpaTuBIIMICS
3a OKa3aHHEM €My MEJUIIMHCKON MOMOIIM, UMEET MPaBo
Ha CBOOOIHBII BHIOOP Bpaya, €CIH MOCICIHUI MOXKET
NPEJUIOKUTh CBOM YCIIYT'H, U BHIOOP METOJIOB JICUCHHUS B
COOTBETCTBHH C €T0 peKoMeHaanuaMu. Kaxapii maruesnT
MMeEET PaBo, €CIIH 3TO ONPABIAHO €T0 COCTOSIHUEM, OBITH
MPUHATHIM B JTI000M YUPEKIACHUU 3APAaBOOXPAHEHUS I10
CBOEMY BBIOODY, €CIIM 3TO YUPEXKJICHUE MMEET BO3MOK-
HOCTh oOecreunTh Hajiexaiee jedeHne. CrIopHBIM
CUMTACM BOIPOC BO3pacTa. BBUay 0C000il CIIOKHOCTH
MEJMIMHCKHUX YCIIYT, HEOOXOIMMO 3alpeTUTh COBEPLIATH
MaHUIYJSIIMA B OTHOIICHUH HECOBEPIICHHOJETHUX 0e3
MUCbMEHHOTO COITIacHsl 3aKOHHBIX MpeacTaBuTeneil (po-
JUTENIe WM JIKI, UX 3aMeHstonux). Takum oOpasom,
HEOOXOIMMO TOBBICUTH BO3PACT, P KOTOPOM PeOEHOK
MOXXET NMPUHUMATh T€ WM WHBIE pelIeHus B cdepe Me-
JTUIUHBL ¢ 14 10 16 €T 1 BHECTH COOTBETCTBYIOIINE U3~
MeHeHus B 4. 2 1 4. 3 cT. 284 'K Ykpaunsi u cT. 43 OcHOB
3aKOHOJATEIbCTBA 00 OXpaHE 3A0POBBS OTHOCUTEIHHO
nanueHTa, He JOCTUTIIEero Bo3pacTta 16 JieT, a Takxke mna-
IIUEHTA, IPU3HAHHOTO B YCTAHOBICHHOM 3aKOHOM TOPSI-
K€ HEe/IeeCOCOOHBIM, TO €CTh MEIUIIMHCKOE BMEIIaTelb-
CTBO JIOJDKHO OCYIIECTBIIATHCS C COITIACHS UX 3aKOHHBIX
IIPEICTaBUTEIICH.

B cootBerctBuM ¢ 3akoHoMm YkpauHbl «O cB0oOOjE
MepEIBIKCHUS U CBOOOTHOM BBIOOPE MECTa ITPOIKMBAHHS
B Ykpaune» [15], peructpamusi MecTa >KUTEIbCTBA WM
MecTa npeObIBaHMs JIMLA WU €€ OTCYTCTBHE HE MOTYT SIB-
JAThCS OCHOBAaHUEM JUISI OTPAaHUUYCHHS peaNn3aliuil IpaB
U cB00OJ, mpeaycMoTpeHHbIX KoHcTuTynmeir YKpauHsl.
Takum 00pa3om, Aa)ce eciu JIMIO He ObUIO YYTEHO Kak
BILJL, To B coorBeTcTBUM ¢ 3akoHOM YkpauHsl «O cB0OO-
Jie TIepe/IBUKEHHsT U CBOOOHOM BBIOOpE MecTa MpPOXKHU-
BaHUSI B YKpauHe», pETUCTPAIHsI MEeCTa KUTEIbCTBA WU
MecTa NpeObIBaHMS JIMIAa WIH €€ OTCYTCTBHE HE MOTYT
OBITH OCHOBAaHHMEM JJISI OTPAaHUYCHHUS pealu3alliu MpaB
U cBOOOI, MpeycMOTpeHHBIX KOHCTUTYIIHEH YKpaUHBI.

CornacHo nHpopManuu MHUHUCTEPCTBA OXPaHbI 3710-
poBbsi YKpauHbI, 32 MEIUIMHCKOW MOMONIbIO M3 YHC-
Jla BPEMEHHO MEPEeMEIICHHBIX JHIl (II0 COCTOSHHUIO Ha
01.01.2016) obparuinocs 338 826 uenosek. [IpoBeneHo
298 558 MeAMIMHCKUX MHCTPYMEHTAJIBHBIX HCCIIEIOBA-
Hull 1 ocMoTpoB BIIJIL. V sxeHIMH yKa3aHHOM KaTeropuu
ponmnoch 5534 miazenueB. B OromkeTHOM 3ampoce Ha
2016 r. B coctaBe MeaAUIIMHCKOM cyOBeHImu MO3 Ykpa-
WHBI OBUTH TPEyCMOTPEHBI PacXo/bl pe3epBHOroO (GoHaa
MeauimrHckoi cyoBenmmu (4 367 905,0 Toic. rpH.) U pac-
xonel 151 Jlonerkoit u JIyranckoii o0acTeid, Ha KOTOPBIX
OpraHbl TOCyAapCTBEHHOHN BIaCTH BPEMEHHO HE OCYIIIECT-
BJISIFOT CBOM ToMHOMOouus (856 462, 4 Thic. rpH.) [18].

B onnoi#i Tonbko XapbKoBckoit obmactu ¢ mas 2014
no Mapt 2017 r., u3 yucna BIIJI 3a MmenuuuHCcKol moMo-
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b0 oopatuiock 133 743 nuna, u3 vux 43 036 nereit. 13
0011ero YKciaa 00paTHUBIIMXCS, CTALIMOHAPHYIO MEJTUIINH-
CKYIO MTOMOII[b BTOPHYHOTO U TPETHYHOTO YPOBHEH MOIy-
yunu 37 035 nun, u3 Hux 13 258 netu. AMOynaTopHyro
MEIUITMHCKYIO0 TOMOIIb nosryuunu 96 708, u3 nux 29 778
nereil. Kpome 3T0oro, B yupekaCHUAX 3/IPAaBOOXPAHEHUS
XapbKOBCKOM 00NacTH 3a yKa3aHHBIM MEPHOA MPOU30-
o 1518 ponos. B Kuesckoii oonactu u3 uuncia BITJI 3a
MEIUIIMHCKON MOMOIIBI0 00paTuinch: 23687 B3pOCIBIX
u 10672 nerei, u3 HUX TOCIUTAIU3UPOBAHBI: B3POCIBIX
4971 u 1587 neteit. Yureno 8325 B3pocnbix u 4945 ne-
Tel, ponunuch 675 nerent [9].

BbIHYX/IeHHO TepeMENICHHbIM JIUIaM C Pa3TH4HON
MaToJoTHel NperoCTaBseTcd CIeHUalIn3UpOBaHHAS U
KBaIM(UIUPOBaHHAS MEAMIMHCKasl nomolnb. V3 uucna
BBIHYKJICHHO TEpeMELIeHHbIX JHI: 465 ObuTH OOJbHBI
caxapHbIM 11abeToM, KOTOPBIX 00ECTIeUMIH HHCYIMHOM;
562 GoNBHBIX TYOSpKyIIe30M - MpenaparaMmu AJsl IPOTH-
BOTYOepKyne3noi Teparnuu; 266 BUY/CITA/ undunu-
POBaHHBIX - CHEUU(PHUYSCKUM JiedeHHEeM. 3aduKcHpoBa-
HO 6346 oOpalieHuil ¢ OHKOJOTHYCCKOM MaToyiorueii; 18
0OJIbHBIM XPOHHYECKOW 00JIE3HBIO ITOYEK MPE0CTaBICHA
BBICOKOCIHECIIMATIU3UPOBAHHAS ~ MEIUIIMHCKAs IOMOIIh
C IPUMEHEHHEM METOJOB 3aMECTUTEIIBHOM II0YEYHOU
TEpanmuy, B YaCTHOCTU: TeMOAMANU3 («UCKYCCTBEHHAs
MOYKay), TEPUTOHEATBHBIN HATN3, a TAKKE HMMYHOCY-
npeccuBHast Teparnust (Ui O0JIbHBIX, IEPSHECIIUX TPAHC-
IUTAaHTAIMIO TOYKHM M Jpyrux opraHoB). ConmanbHOE
00CIy)XKMBaHUE TpaXk[JaH, KOTOPBIM TOCYJapCTBOM 3a-
KOHOJIATEJIbHO TapaHTHUPOBAHO MPAaBO Ha COLUAIBHYIO
3alIUTy U MOIJEPXKKY, OCYILIECTBISETCS 4Yepe3 pa3BeT-
BJIICHHYIO CETh COIMAJIIbHBIX YUPEKICHUH — TepPUTOPH-
aJIbHBIC IICHTPBI COLMAIBHOTO 00CTYKUBaHUs (OKa3aHUE
COIMANIBHBIX YCIYT), KOTOpblE 00ECIEeUNBAIOT Tpa)JIaH
COLIMAJIBHBIMU yCIYTaMU HEMOCPEACTBEHHO 110 MECTY UX
npokuBaHUA. Takue colMaIbHbIe YCIYTH OPraHU30BaHbI
B Ka)XJ101 8 JMUHUCTPAaTUBHO-TEPPUTOPUAIILHON €ANHULIE
peruoHa.

3a METUIIMHCKOM MOMOIIBIO U3 YHCIIa BPEMEHHO Iepe-
MENIeHHbIX JInIl oOpatuics 144561 pebGeHok (3a Heaemnto
- 590), 13 HUX HA MEIUIIMHCKUN yUYeT nmocTasieHo 78 695
nereid. [lcuxonoramu T'occmysxObI Mo Upe3BBIYAHHBIM CH-
TyaIsiM BMECTE C IPEICTABUTEISIMU IPYTUX OPTaHOB TO-
CYJlapCTBEHHOW BJIACTH, OOIIECTBEHHBIX (BOJIOHTEPCKHX )
OpraHu3aIMi ICUXOJIOrHYecKas IOMOIIb MPEA0CTaBIeHa
178. 829 BIIJ (3a Henemo - 260), B Tom uncie 49347
neTsM (3a Hezento - 36) [13]. B mpolieHTHOM BhIpaKeHUH
yucinenHocth gered BILJI cocraBuna 17,2%, T.e. getu
yane HyXJaJIUCh B MEJUIIMHCKON MOMOIIH, Y€M B3pOC-
nele. Kpome Toro, neTu BOWHBI (I€TH-CBUACTENN OOEBBIX
JefcTBUIT) HY>KAAIOTCSA B BOCCTAHOBJICHUHU M IICHXO3MO-
IIIOHAJIBHOTO COCTOSIHUS 3/[0POBbS.

[IpaBo Ha oxpaHy 310POBbS CBA3aHO C BO3SMOKHOCTBIO
JeTel OT/ABIXaTh M BOCCTAHABIMBATh CBOE 3/10poBbe. 110
o(uIMaIbHBIM COOOLICHUSIM, BBUY OKKYyIallUH YKpau-
Ha noTepsina 120 o3n0poBUTEnbHBIX Jarepei B Kpeimy 1
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BCEX yUpPEeXJIeHHH, KoTopble nmena Ykpausa. [5] B 1o xe
BpeMs U3-3a OTCYTCTBUS XKHIIbS, JOBOJBHO YacTO BCTpe-
YaloTCs CIydad pasMeleHUs IS BPEMEHHOTO MPOXKHUBa-
Hus cemeil BIIJI B canaropusx, MaHCHOHATaX, jarepsx
OT/bIXA.

Penuth pobiiemy o3moposienus aereit-BITJI mbita-
IOTCSl B KaxI0i oOnactu Ykpauusl. Hampumep, Ha Tep-
putopun Yepkacckoil obnactu Haxomutces 1692 pebeHka
n3 cemeit BIUJL. B teuenne 2015-2017 rr. 0310pOBIEHO
1434 pebenka. OnHako 3a cyeT 001acTHOroO OIOKETa 03-
JoposiieH Toibko 31 pedenok. B Cymckoit obmactu yc-
JyTH TIO0 O3[0POBJICHUIO TpeaocTaBieHbl 389 nersaM, K
UHAMBUIYAJIbHOW  KOHCYJIBTaTUBHO-TIPOCBETUTEIBCKOM
paboTe Mo ONTHMHU3AINU POAUTEIHCKO-IETCKUX OTHOIIE-
HUH, TPOQUITAKTHKE MPOSIBICHUI arpecCUBHOTO MOBEJIe-
HUS Y ieTeil, pOpMHUPOBAHUIO HABBIKOB MOBE/ICHHS B TICH-
XOTpaBMHUPYIOIIEH cuTyanuu npusiedeHo 307 yenosek,
OCYIIIECTBICHO H3y4YE€HHE U OIlleHKa MmoTpedHocTer 34
ceMel, ColMaabHBIM AaTPOHAKEM OXBa4eHO 8 ceMel. [9]

Bonpoc obecnieuenust BITJI nekapcTBeHHBIMU Cpei-
CTBaMH pelIeH 4acTH4YHO. Tak, K Ipumepy, B JieueO-
HO-IPOQUIIAKTUYECKUX  YUPSKACHUSIX UepHUTOBCKOM
00J1acTH BEICTCS YUeT OONBHBIX, HYXKIAIOIIUXCSA B 00e-
CIICYCHUH JICKApCTBEHHBIMU CPEJICTBAMHU B paMKax rocy-
JTAPCTBEHHBIX MPOrPaMM U KOMIUIEKCHBIX MEPOIPUSTHH,
(uHaHCHpYEeMBIX W3 rocyaapcTBeHHOro Oromkera. [lo
cocrosiuuio Ha 1 ampens 2017, B obnacti Ha ydere Ha-
xoauTcst 48 Takux OOJBHBIX, KOTOPbIE paHee oOecreydu-
BaJIMCh MEAMKAMEHTAMH 3a CUeT CpeAcTB [ocymapcTBeH-
HOTO Oro/pKeTa YKpauHbl. YIIPaBICHHE OXPaHbI 30POBbsI
exeMecsuHo uHGopmupyer MO3 YkpauHbl 0 HEOOXOAU-
MOCTH MepepacnpeaesICHUs CPECTB I STOH KaTeropuu
6onpHbIX. Ha Tepputopun XMenbHUIKOH 00JacTH Mpo-
JKuBaeT 6716 BHyTpeHHe epeMEeeHHBIX JIHIL, U3 HUX, TI0
onepatuBHbIM AaHHbIM JITTY, 163 BITJI, HyXaarommxcst B
o0ecreyeHnn JIEKapCTBEHHBIMHU CPEJICTBAMU U M3JICNHUs-
MU MEIMIMHCKOTO Ha3HA4YeHHs B paMKaX rOCyIapCTBEH-
HBIX MpPOTpaMM M IICHTPATU30BAHHBIX MEPONPHITHH,
(huHAHCHPYEMBIX M3 TOCYAapCTBEHHOTO OrO/pKeTa. YKa-
3aHHAs KaTeropus HaceleHHs obecreyuBaeTcs B IMpese-
Jlax OrOKETHOTO (hMHAHCHPOBaHHUS. [9]

K coxanenuto, oduiinanbHas TOYHasi CTATUCTHKA T10
00111eMy KOJIMYECTBY MOIHOIINX U PAaHEHBIX IeTeH OTCYT-
crByeT. CornacHo orneparuBHoil nHpopmarmu JloHerKoi
n Jlyranckoii 001aCTHBIX TOCY/IapPCTBEHHBIX aIMUHHCTpA-
WA, CO BPEMEHHU MPOBEICHUS AHTUTEPPOPUCTUYECKON
onepanuu Tojbko B 2014 1. moru6io 60 nerei [23].

Heonnokparno B8 CMU BcTpeuarorcs cOOOIIeHUS O
HECOBEPILICHHOJIIETHUX, KOTOPBIE PUHUMAIOT HEMOCpes-
CTBEHHOE y4acTHe B OOEBBIX JCUCTBUSX, YTO TTOITBEPK-
JIaeT MOSIBJICHUE B YKpauHE TaKON KATErOpUHU JIEeTeH, KaKk
JICTH-KOMOATaHThl. BOCBUKH MCIIONB3YIOT ASTEH ISl MO-
Jy4eHuss HHPOPMALUK ISl pa3BEKU U JIaXKe Y4acThsl B
60eBbIx neficTBuAx. K coxaneHuio, OTCYTCTBYeT TOUHAs
nH(OpMaLUs 110 KOJIIMYECTBY M BO3PACTy JIETEH, BOBIIE-
YCHHBIX B OoeBbIc jeiicTBus Ha Bocroke Ykpaunsl. Ilo
NPUONTN3NTEIBHBIM OLCHKAM B JIF000H MOMEHT BpEeMEHH
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B mupe He MeHblie, yem 300 000 neTei yuacTBYIOT B KOH-
¢diKTax B KauecTBe conpar. [24]

3amnper MpUBICYCHUS METCH K BOCHHBIM KOH(JIHK-
TaM rapaHTHPYeTCs Ha ypOBHE MEXIyHapOAHOro Ipa-
Ba DakyabTaTUBHBIM NPOTOKOJIOM 00 y4acTHH ACTel B
BOOPYXXECHHBIX KOH(QUIMKTax (paruduuupoBaH YKpau-
Ho#t 23 urons 2004 1.) Konsenmuu OOH o npasax pe-
ocuka (paruduiuposana 27 despanst 1991), Pumckum
ycTaBoM MeXTyHapOAHOTO YroJOBHOTO cyaa (MOAMmu-
caH ot uMeHu Ykpaunsl 20.01.2000 r.), Konsenmuei
MexnayHaponHoil opranuzanuu Tpyra Nel82 o 3a-
MPEIICHUN U HEeMEIJICHHBIX Mepax IO HCKOPECHEHHIO
Hauxyamux (GopMm AeTckoro Tpyaa (patupuiupoBaHa
VYkpaunoit 5 oxtsi6pst 2000), 17 pezontonusimu CoBeTa
6e3onacHoctu OOH (mpunumasucs ¢ 1999 r.; mocnen-
usist - S/RES/2143 (2014) — Beinana 7 mapra 2014), xa-
CaIOLIMXCS 3alUTHl U PeadMIUTAIMK JIeTeH, KOTOPBIX
3aTparuBaeT BOCHHBIH KOH(IUKT, a TAKKE MPUHITHIMH
B 2007 r. m moanucaHHBIMH YkpauHoi Ilapikckumu
00s3aTeNbCTBAMHU 10 3aILUTE JIeTed OT HE3aKOHHOTO
MIPUBJICUCHUS WU UCIIOIB30BaHUS BOOPYKEHHBIMU CHU-
JIaMH WJIM BOOPYXEHHBIMU Tpynnamu u [lapmxckumu
MPUHIUIAMU U PYKOBOASIIMMH YKa3aHUAMH B OTHO-
LIICHUHU JAeTell, CBA3aHHBIX C BOOPYXCHHBIMHU CHUJIAMHU
UJIU BOOPYKEHHBIMU TPYNIHPOBKAMHU.

Kpome Ttoro, 3amper y4actusi aeTeid B OOCBBIX -
CTBHSX W BOOPYXEHHBIX KOH(IIMKTAaX MperyCMOTpEH
HallMOHAJIBHBIM 3aKOHOJATEJIbCTBOM YKpauHbl. B uact-
HOCTH, coracHO cT. 30 3akoHa Ykpaunsl «O0 oxpane
JIETCTBA, 3alpeIllaeTcsl yyacTue JeTel B BOCHHBIX JAeil-
CTBHSIX, BOOPY)KEHHBIX KOH(IMKTaX, B TOM YHCJE Bep-
00BKa U O0yuYcHHE JCTCH C LENIBI0 UCIOIB30BAHUS UX B
BOOPYKEHHBIX KOH(IMKTaX JIPyrux rocylapcTB WM Ha-
CHJIbCTBEHHBIX JICHCTBUAX, HAITPABICHHBIX HA CBEPKCHUE
TOCYIapCTBEHHOIN BIACTH MJIM HapylICHUE TEPPUTOPU-
aJbHOI IIETOCTHOCTH, a TaKXe MCIOJIb30BaHUE JETeH B
BOCHHBIX JICHCTBHUSIX M BOOPYKCHHBIX KOH(QIUKTAX, MTPHU-
BJICYCHHUE X K HE MPEAYCMOTPEHHBIX 3aKOHAMH YKpPaUHbI
BOCHU3UPOBAHHBIM MJIM BOOPYXEHHBIM ()OPMHUPOBAHUSIM.

B T0 e Bpems, 10 HallleMy MHEHHIO, He CIIeyeT IpH-
BA3BIBATh MOJyYCHHE CTaTyca pedeHKa, MoCTpaaBIIero
B PE3YJIbTaTe BOCHHBIX JCHUCTBUN U BOODPY)KEHHBIX KOH-
(IIUKTOB, K MECTY PErucTpanny pedeHKa Kak BHyTpEHHE
MePEeMEIICHHOTO JINIA, BeJlb HE KaXJIbld Takoil peOeHOK
oyner BILJI, Tak sxe, Kak ¥ HE Ka)Iblii peOCHOK U3 YHUC-
na BITJI styisieTcst mocTpaiaBIiiM OT OOCBBIX JCHCTBHIA.
Hmenno no3tomy, Heobxoaumo 4. 6 cT. 301 3akona Ykpa-
uHbl «O0 0XpaHe JIETCTBa» U3JIOKUTh B HOBOW pellaKiivy,
JIOTIOJTHUB TIOCJIE CJIOB «TIPEIOCTABISETCS OPraHOM OIle-
KM ¥ TOTIEUUTENECTBA TI0 MECTY PErHCTPALUN CIIOBAaMHU
«uM (PaKTUUECKOTo NpeObIBaHUS peOCHKay.

BoiBonbl. IIpoBeeHHBINM aHaIU3 IO3BOJSAET KOHCTa-
TUpPOBaTh, uTo AeTU-BILJI vame HyxaatoTcs B MeIUIIMH-
CKOH TOMOINHM, YeM APYTHe BHYTPEHHE IMepeMeIleHHbIC
JIUIA, U TIPU OCYIIECTBICHUH NpaBa Ha OXPaHy 3/J0POBbS
OHHM CTAJIKUBAIOTCS C TAKUMH ITPOOIEMaMu, KOTOPbIE Tpe-
OYIOT MaKCHMaJIbHO OBICTPOTO PELICHHS:
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1) obecrneueHue AoCTynma K KadyeCTBEHHOW Oec-
IJIATHOM MEIMIIMHCKOM IMOMOIIM, HE3aBUCUMO OT MeCTa
MOCTaHOBKH Ha y4eT pebenka-BII;

2) HenocrarouHoe obecrnieyenue nereii-BITJI o3no-
POBJIEHHEM 32 CUeT OIO/PKETHOTO (PMHAHCUPOBAHMSI, B TOM
YUCJIC B JIETHUN KaHUKYJSIPHBII [IEPUOL;

3) moTepst MOUYTH YETBEPTH O3JOPOBUTEIBHBIX Y4-
peXJaeHUI B pe3ynbTare oKKymanuu KpeiMa 1 BOGHHOTO
KOH(JIMKTAa Ha OTJENbHBIX Tepputopusx Jlyranckod u
JloHenkoit obmacTeit;

4) HenocrarouHoe (pUHAHCHPOBAaHUE IJIsi oOecrieve-
HUSI NOTPEOHOCTEH JIEKapCTBEHHBIMU CPEJICTBAMU JICTEH-
BIUI;

5) oTcyTcTBHE 0053aTENBHOTO MPOBEACHUS MEPBUY-
HOT'O MEAUIIMHCKOro ocMmoTpa aeteil-BIJI;

6) HemocTaTouHOE (DMHAHCUPOBAHUE W HEKAYECTBCH-
Hasl TOCyapCcTBEHHAsI TOMOIIb 110 BOCCTAHOBJICHHIO TICHU-
XO5MOLIMOHAJIBHOTO COCTOSIHUS 310p0Bbs Aerer-BILJL
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SUMMARY

IMPLEMENTATION OF THE RIGHT FOR
HEALTH CARE FOR CHILDREN - INTERNALLY
DISPLACED PERSONS (CERTAIN ASPECTS)

Buletsa S., Lazur Y., Mendzhul M., Pushkarenko O.
Uzhhorod National University, Ukraine

The aim of the article is to do a research on selected
issues related to realizing the right for health care for
the children — internally dislocated persons. In order to
achieve the given aim statistical data of the quantity of
involuntarily dislocated persons including children and
also the quantity of children registered with the health-
care authority as well as the quantity of their requests
for medical care have been analized. It has been deter-
mined that in case of involuntary dislocation children
are more often exposed to trauma than adults which
leads to different emotional disorders. The concepts of
«the right for health care» in international legal acts,
national legislation of Ukraine and scientific works
have been analized. There have been defined three lev-
els of the provision of the right for health care of inter-
nally dislocated persons.

It has been substantiated that the fact that a child
has not been registered with the health-care authority as
IRP can’t be a ground for limitations in realization of his
right on health care. During the research process it has
been defined that children IRP need medical care more of-
ten than other internally dislocated persons and in realiza-
tion of the right for health care they come across a number
of problems that need urgent solution, including access
to free of charge professional medical care, regardless of
the fact of medical registration of a child IRP, insufficient
funding for provision of the needs of children IRP with
medications, absence of obligatory primary medical ex-
amination of children IRP, etc.

Keywords: internally dislocated persons, chil-
dren, right for the health protection, medical care.
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PE3IOME

NPEJOCTABJIIEHUME ITPABA HA 3IPABOOXPAHEHHME JIETAM —
BHYTPEHHE NIEPEMEIIEHHBIM JIMOAM (OTAEJIBHBIE ACITEKTBI)

Byuaena C.B., Ja3yp A.B., Menaxya M.B., Ilymkapenko O.A.

YVorceopoockuii nayuonanvnvill ynugepcumem, Yxkpauna

Ienpro uccnenoBaHusl SIBUICS aHAIU3 OTIEJIbHBIX
npo0JieM pean3alyy rpasa Ha OXpaHy 3710pOBbs IETbMH
- BHYTPEHHE [I€PEMEILEHHBIMY JTUL[AMHU.

JU1s TOCTHKEHUS yKa3aHHOU LIeIU IIPOaHAIM3UPOBaHbI
CTaTUCTUYECKUE JIAHHBIE BBIHYKACHHO IEPEMELICHHbBIX
st (BILT), B Tom uucne geTeid, a Takke JIeTel, OCTaBJeH-
HBIX Ha MEIMIMHCKHI y4eT M KOJIMYECTBO MX oOpalleHuit
332 MEJULIMHCKON IIOMOIIBIO. YCTaHOBJIEHO, YTO B CUTYaLUH
BBIHY’KICHHOI'O [1EPECEIICHUS JETH Yallle B3POCIIbIX IOBEP-
TAtOTCsl IICUXOJIOTMYECKUM TPAaBMaM, KOTOPBIE IIPUBOLAT K
Pa3IM4YHBIM SMOLMOHAIBHBIM PACCTPOICTBAM.

IIpoaHanu3upoBaHO NIOHMMAaHUE IOHATUS «IIpaBa Ha
OXpaHy 340POBbs» B MEKIYHAPOJHO-IIPABOBBIX aKTax,
HallMOHAJIbHOM 3aKOHOJATENIbCTBE YKPAauWHbl U HayYHBIX
Tpyaax. BeieneHsl Tpu ypoBHsI oOeclieueHus IpaBa Ha

3[0POBbE BHYTPEHHE NepeMelieHHbIX Jinil. OO0CHOBaHO,
YTO €CJIM JIETH He mocTasiieHbl Ha yueT kak BILJL, ato He
MOXXET OBbITh OCHOBAHUEM [|JIsl OTPAaHUYCHHSI peai3aliuu
UX IIpaBa Ha OXpaHy 310poBbs. B mpouecce uccnenosa-
HUSl yCTaHOBJIEHO, 4yTo AeTU-BILJI wamie Hyxnpatorcs B
MEUIMHCKON MTOMOIIH, YeM ApPYTrHe BHyTPEHHE NepeMe-
IIEHHBIE JIUI[A, ¥ MIPU OCYIIECTBICHUH IIpaBa Ha OXpaHy
3[I0POBbSI OHU CTAJIKUBAIOTCS C PSIZIOM IIPoOsieM, TpeOyro-
HIMX MAaKCUMAJIbHO OBICTPOTO PEILICHUs, B TOM YKcie 00e-
CIICYCHHE JIOCTyNa K Ka4eCTBEHHOH OCCIUIaTHOW Menu-
IIUHCKOM MOMOIIY, HE3aBUCUMO OT IOCTAaHOBKU Ha y4deT
nereri-BITJI, HenocraTouHoe huHAHCHPOBAHUE ISl 00€-
crniedeHus norpedbHocreil nereii-BI1JI nekapcTBeHHBIME
CpeACTBaMH, OTCYTCTBHE MX 0053aTeIbHOTO NMEPBUYHOTO
MEAMLIMHCKOIO 0CMOTpa.
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QUANTITATIVE ASSESSMENT OF THE RESULTS OF VIMENTIN
IMMUNOQOHISTOCHEMICAL EXAMINATION IN FIBROBLASTS AND ENDOTHELIOCYTES
OF THE PLACENTAL VILLI IN THE ASPECT OF PRETERM MATURATION
OF THE CHORIONIC TREE AND IRON DEFICIENCY ANEMIA OF GRAVIDAS

Garvasiuk O., Davydenko I.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Preterm maturation of chorionic villi is considered
to be placental pathology occurring during the fetal pe-
riod of human development [4,5]. The essence of preterm
maturation of chorionic villi is that pathological factors
cause accelerated maturation of the chorionic villi. It can
be determined by histological structure of the chorionic
villi [1,5], as well as by immunohistochemical changes in
accumulation of specific placental proteins in trophoblast
— hormones (placental lactogen and chorionic gonadotro-
pin [2]) and the enzyme placental alkaline phosphatase
[3]. The aspects syndicated are studied under conditions
of iron deficiency anemia of pregnancy. Nowadays there
is the lack of findings concerning disorders of stroma cho-
rionic villi maturation which in the fetal period include
the cells of stroma (fibroblasts, Hofbauer cells), connec-
tive tissue fibers, extracellular matrix and fetal vessels [4-
6]. Specific names of chorionic villi are recommended to
be used in the fetal period of development —intermediate
immature villi, intermediate mature villi, terminal villi,
stem villi [5]. The stroma components of the indicated
chorionic villi can be examined by means of different
immunohistochemical methods. One of the perspective
methods to assess maturation of the chorionic villi can
be immunohistochemical examination of vimentin [5,9-
11]. By means of immunohistochemical method vimentin
in the chorionic villi can be determined in those cells of
the stroma as fibroblasts, macrophages, pericytes, endo-
theliocytes [5,9,10]. The interest to vimentin is associated
with the fact that in the course of cellular differentiation
vimentin content can change. The fact whether or no iron
deficiency anemia influences on vimentin accumulation
in the stroma cells of chorionic villi both under conditions
of normal and disturbed maturation of chorionic villi re-
mains unknown.

Objective - the purpose of the study was to determine
quantitative parameters of vimentin in fibroblasts and en-
dotheliocytes of chorionic villi during immunohistochem-
ical examination of the placenta with preterm maturation
of the chorionic tree in case of iron deficiency anemia of
gravidas in two different terms of gestation — 29-32 and
33-36 weeks of gestation.

Material and methods. 182 placentas were exam-
ined. Design of the study supposes two main groups to
investigate different terms of gestation (29-32 and 33-36
weeks of pregnancy) and three groups of comparison sep-
arately for every term of gestation.

The main groups of the study were the groups includ-
ing placentas with preterm maturation of the chorionic
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tree taken from women with iron deficiency anemia of
pregnancy.

The use of comparison groups was essential to under-
stand the effect of preterm maturation or iron deficiency
anemia separately on vimentin accumulation. In addition,
physiological pregnancy and preterm labor with a normal
rate of chorionic villi development were investigated. It
was necessary to find the tendencies of the examined pa-
thology concerning the common course of pregnancy.

Thus, the following groups of the study were formed:

The main group Nel- the examination of combined
IDAG and preterm maturation of the chorionic tree in 29-
32 weeks of gestation.

The comparison group Nel A — the examination of pre-
term maturation of the chorionic tree without anemia in
labour in 29-32 weeks of gestation.

The comparison group NelB — the examination of
IDAG in 29-32 weeks of gestation when the structure of
the chorionic tree corresponds to the term of gestation.

The comparison group NelC — the examination with-
out any anemia in 29-32 weeks of gestation when the
structure of the chorionic tree corresponds to the term of
gestation.

The main group Ne2 — the examination of combined
IDAG and preterm maturation of the chorionic tree in 33-
36 weeks of gestation.

The comparison group Ne2 A — the examination of pre-
term maturation of the chorionic tree without any anemia
in labour in 33-36 weeks of gestation.

The comparison group Ne2B — the examination of
IDAG in 33-36 weeks of gestation when the structure of
the chorionic tree corresponds to the term of gestation.

The comparison group Ne2C — the examination with-
out any anemia in 33-36 weeks of gestation when the
structure of the chorionic tree corresponds to the term of
gestation.

The number of observations for every group of the in-
vestigation is presented in the Table.

The placental tissue was fixed in phosphate buffered
neutral 10% formalin solution with further bypassing
the material and preparing paraffin blocks. By means of
a sliding microtome the cuts were made 5 micrometers
thick keeping to appropriate requirements. According
to DAKO recommendations by means of immunohis-
tochemical method further detection of vimentin (using
antibodies Clone V9) expression in trophoblast structures
was determined (polymeric system of detection with the
stain diaminobenzidine).
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Table. Optic density of immunohistochemical staining on vimentin in fibroblasts and endothelium of chorionic villi in
case of preterm maturation of the chorionic tree and iron-deficiency anemia of pregnancy (M+m)

Optic density of staining | Optic density of staining

of the chorionic tree corresponds
to the term of gestation

Groups of the study Number of (units of optic density) (units of optic density)
examined placentas . . .
in fibroblasts in endothelium
Physiological pregnancy 21 0,244+0,0016 0,448+0,0029
29-32 weeks of gestation
The main group NQI- the 0,118+0,0010 0.30120,0026
examination of combined IDAG p 1A<0,001
. 18 _ p 1A<0,001
and preterm maturation of the p 15=0,002
. p 1B<0,001
chorionic tree p 1B<0,001
The comparison group Nel A
~ the examination of preterm 19 0,176+0,0014 0,348£0,0028
maturation of the chorionic tree
without anemia
The comparison group NelB —
the examination of IDAG when
the structure of the chorionic 20 0,126+0,0012 0,308+0,0025
tree corresponds to the term of
gestation
The comparison group NelB
without IDAG.when the structure 1 0.208+0,0013 0.365£0,0027
of the chorionic tree corresponds
to the term of gestation
33-36 weeks of gestation
The main group NQZ —the 0,146+0,0010 0.35240,0029
examination of combined IDAG p 2A<0,001
. 20 p 2A<0,001
and preterm maturation of the p 25<0,001
. p 2B<0,001
chorionic tree p 2B<0,001
The comparison group Ne2 A
~ the examination of preterm 2 0,20240,0015 0,3850,0028
maturation of the chorionic tree
without any anemia
The comparison group Ne2B —
the examination of IDAG when
the structure of the chorionic 20 0,164+0,0011 0,349+0,0026
tree corresponds to the term of
gestation
The comparison group Ne2B —
without IDAG when the structure 1 0.22140,0012 0.390+0,0028

note: plA — probability of difference of average values of the main group Nel with the group of comparison NelA;
p1B — probability of difference of average values of the main group Nel with the group of comparison NelB;
P2A — probability of difference of average values of the main group No2 with the group of comparison Ne2A,
p2B — probability of difference of average values of the main groupNe2 with the group of comparison Ne2B;
If probability is not indicated in the Table it was more than 0,05

Optic density of specific staining was measured in rela-
tive units of optic density by means of computer microden-
sitometry method (from O — absence of staining, absolute
transparency; to 1 — maximal staining, absolute non-trans-
parency) by means of computer program ImageJ (version
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1.48v, free license, T. Ferreira, National Institute of Health,
USA, 2015) [7]. Optic density of staining was applied as a
measure of immunohistochemical concentration [2,3].
Arithmetic mean and its error were calculated. The
groups were compared by means of bilateral unpaired Stu-
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dent criterion in the medium of computer program PAST
3.15 (free license) [6]. Preliminary testing for the norm
was made in samples by means of Shapiro-Wilki method.
Statistically significant were differences with p<0,05.
Results and their discussion. Positive immunohisto-
chemical staining for vimentin in the stroma of interme-
diate mature and terminal villi was found in fibroblasts
and endotheliocytes, and in intermediate immature villi
of Hofbauer cells. Since the subject of our study was pre-
mature maturation of the chorionic tree, detection of the
quantitative characteristics of Hofbauer cells was not of
statistical use due to a small number of immature villi in
the majority of the groups examined. It should be noted
that immunohistochemical staining on vimentin was weak
in Hofbauer cells, optic density ranged within the limits of
0,064-0,088 in the units of optic density. The cytoplasm of
fibroblasts was stained more intensively, but endothelio-
cytes were stained the most intensively (Fig.). Although
very big difference of optic density values can be found
even within the borders of one blood vessel, which, to our
opinion, reflects considerably various degree of endothe-
liocyte maturation. As to the distribution of staining on
vimentin it always was of fine granular character
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Fig. Placenta of a woman in 31 weeks of gestation with
preterm maturation of the chorionic tree and iron-defi-
ciency anemia of pregnancy. Immunohistochemical meth-
od on vimentin (antibodies Clone V9) with diaminoben-
zidine. Staining of nuclei with Mayer's hematoxylin. Ob.
20%, Oc. 10"

The data concerning average values of optic density
of staining are presented in Table. The data obtained are
indicative of the fact that optic density of staining on vi-
mentin both in fibroblasts and endotheliocytes is the high-
est in case of physiological pregnancy. Even in case of
preterm maturation of the chorionic tree without IDAG
the values of optic density of staining do not achieve the
rates characteristic for physiological pregnancy.

In similar by their pathology groups of the study optic
density of staining on vimentin was always higher in the
term of gestation 33-36 weeks as compared to the term

© GMN

of gestation 29-32 weeks. It was very important informa-
tion as together with other data it proved our hypothesis
concerning the fact that concentration of vimentin in fi-
broblasts and endotheliocytes can reflect the degree of
maturation of these cells and correspondingly —the degree
of maturation of the placental chorionic villi stroma.

As to the fibroblasts their characteristic feature was that
during both terms of gestation involved in the study in com-
bination with IDAG and preterm maturation the lowest av-
erage values of optic density of staining on vimentin were
found, even lower than in those studies when the structure of
the chorionic tree corresponds to the term of gestation.

As to the endotheliocytes in both terms of gestation in
association with IDAG and preterm maturation the lowest
average values were found, although, in an average they
did not differ (p>0,05) from the studies with IDAG when
the structure of the chorionic tree corresponds to the term
of gestation.

Conclusions.

1. Vimentin concentration (optic density of immuno-
histochemical staining) in the cytoplasm of fibroblasts
and endotheliocytes of the intermediate and terminal pla-
centa villi can be a criterion of maturation of the placental
chorionic tree.

2. Iron deficiency anemia paradoxically causes imma-
turity of fibroblasts and endotheliocytes of the interme-
diate and terminal placental villi even in placentas with
determined preterm maturation of the chorionic tree by
means of histological method.

Prospects of further studies are: to determine the
mechanisms of reduced vimentin accumulation in fibro-
blasts and endotheliocytes of the placental chorionic villi
in case of disorders of their maturation.
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SUMMARY

QUANTITATIVE ASSESSMENT OF THE RESULTS
OF VIMENTIN IMMUNOHISTOCHEMICAL EX-
AMINATION IN FIBROBLASTS AND ENDOTHE-
LIOCYTES OF THE PLACENTAL VILLI IN THE
ASPECT OF PRETERM MATURATION OF THE
CHORIONIC TREE AND IRON DEFICIENCY
ANEMIA OF GRAVIDAS

Garvasiuk O., Davydenko I.

Higher State Educational Establishment of Ukraine “Bu-
kovinian State Medical University”, Chernivtsi, Ukraine

The objective of our study was to investigate quan-
titative parameters of vimentin in fibroblasts and endo-
theliocytes of the chorionic villi by means of immuno-
histochemical examination of placenta with preterm
maturation of the chorionic tree with iron-deficiency ane-
mia of pregnancy in two different terms of gestation — 29-
32 weeks and 33-36 weeks.

182 placentas were examined. The study design in-
cluded two main groups of investigation of the above
terms of gestation and three groups of comparison. Quan-
titative parameters of vimentin in the cytoplasm of fibro-
blasts and endotheliocytes of the placenta intermediate
and terminal villi were considered on the basis of staining
optic density measured by means of computer microden-
sitometry method.

Immunohistochemical staining on vimentin was de-
termined in the cytoplasm of fibroblasts and endothelio-
cytes of the placenta intermediate and terminal villi in all
the groups of the study. The main results are presented in
the conclusions.

Optic density of immunohistochemical staining on
vimentin in the cytoplasm of fibroblasts and endothelio-
cytes of the placenta intermediate and terminal villi was
found to be a criterion to determine maturation of the pla-
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centa chorionic tree. Iron-deficiency anemia paradoxical-
ly causes immaturity of fibroblasts and endotheliocytes of
the placenta intermediate and terminal villi even in those
placentas where preterm maturation of the chorionic tree
is determined.

Keywords: preterm maturation of the chorionic tree,
iron-deficiency anemia, vimentin.

PE3IOME

KOJIMYECTBEHHAS OIIEHKA PE3YJIBTATOB
UMMYHOTI'UCTOXUMHUYECKOI'O HCCJIEJIO-
BAHHUSA BUMEHTHUHA B ®UBPOBJIACTAX U
OHJAOTEJNOLNUTAX BOPCHUHOK ITJIAIEHTBI
B ACIHIEKTE INPEKAEBPEMEHHOI'O CO3PEBA-
HUSA XOPUAJIBHOI'O JEPEBA U KEJIE3O/E-
®UIMTHON AHEMMHU Y BEPEMEHHBIX

I'apBaciok A.B., laBbiaenko N.C.

Buicwee cocyoapcmesennoe yuebnoe yupescoenue Yxpau-
Hbl « ByKOBUHCKULL 20CYO0apCmMEeHHbI MEOUYUHCKULL YHU-
eepcumemy, Yeprnosywi, Yxpauna

Llenpro WccienoBaHUs SIBUJIOCH ONPEACIHTh KOJHU-
YEeCTBEHHBIE MapaMeTpbl BHMEHTHHA B (ubOpodiacrax
U DHIOTEIMOLUUTAX XOPUAJIbHBIX BOPCHHOK IIPH UMMY-
HOTUCTOXMUMHUYECKOM HUCCICAOBAHUU IIJIAOCHTBI C MpEe-
KIICBPEMCHHBIM CO3PEBAaHHEM XOPHAIBHOTO JIepeBa MpH
KeNne301ePUIINTHOH aHeMUH OEPEMEHHBIX B JIBA Pa3HBIX
nepuoja recraiuu - 29-32 u 33-36 Henenb.

Uccnenoano 182 mnarenTsl. Jlu3aiiH nccieaoBaHUs
npeaycMaTpuBal BbIACICHUE JIBYX OCHOBHBIX I'DYIIIl UC-
CJICAOBaHMs BBINICYKA3aHHBIX CPOKOB I'€CTAllUU U I10 TPU
rpynnel  cpaBHeHHs. O KOJMMYECTBEHHBIX Mapamerpax
BUMCHTHHA B IMTOIUIa3Me (puOpoOIacTOB W IHIOTENIHU-
OLUTOB MNPOMCKYTOUYHBIX U TEPMHUHAJIBHBIX BOPCHUHOK
IJIaOCHThl CyAWJIM Ha OCHOBC BCIMYUHbBI ONTUYECKOUN
MIIOTHOCTH OKPACKH, KOTOPYIO HU3MEPSUTH METOJIOM KOM-
IBIOTEPHON MUKPOACHCUTOMETPUHU.

I/IMMyHOFI/ICTOXI/IMI/I‘leCKOG OKpaliMBaHUC Ha BH-
MEHTHH OINPENCIUIOCh B IUTOILIa3Me (UOpPoOIacTOB
U OHAOTCIIMOUUTOB IMPOMEKYTOUHBIX U TCPMUHAJIBHBIX
BOPCHUHOK IIIAICHTBI BO BCEX TpyNIiax HCCICIOBAHUA.
OCHOBHBIE pe3yIbTaThl OTPAKEHBI B BBIBOJAX.

VYCTaHOBIICHO, YTO ONTHYECKAs! TIIOTHOCTh UMMYHO-
TUCTOXUMHUYECKOTO OKpallMBaHUsA Ha BUMCHTHUH B LU-
Toruiazme (uOpoOIACTOB M SHAOTEIHOLUTOB TPOMEKY-
TOYHBIX W TCPMHHAJIBHBIX BOPCHUHOK IUIAIICHTBI MOXKCT
CIY)KUTh KPUTEPHEM 3PENOCTH XOPHAJIBbHOTO JepeBa
maneHThl. JKenesoneuimTHas aHEMES TapaJ 0KCaTbHO
BBI3BIBACT HE3PEIOCTh (PUOPOOIACTOB M IHIOTCIUOLHU-
TOB ITPOMEKYTOYHBIX 1 TCPMUHAJIBHBIX BOPCUHOK JTAXKC B
IJ1ageHTax, B KOTOPbIX THCTOJOTHYCCKUM METOIOM yCTa-
HOBJICHO MPEXJIEBPEMEHHOE CO3pPEBaHHE XOPUAILHOTO
JiepeBa.
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INFLUENCE OF METABOLIC SYNDROME ON CONDITION
OF MICROCIRCULATORY BED OF ORAL CAVITY

'Denga O., *Pyndus T., *Gargin V., 'Schneider S.

!State Institution «The Institute of Stomatology and Maxillo-facial Surgery NAMS of Ukrainey,
’Lviv medical institute, *Kharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the
clustering of combination of impaired glucose regulation,
metabolic disorders accompanied by abdominal obesity,
hyperglycemia, high blood pressure and dyslipidemia [3,9].
MS has a close connection with the development of car-
diovascular diseases and type 2 diabetes mellitus [5,14] in
connection with which he attracts the attention of doctors of
many specialties, including dentists from one point of view
and pathogenetic mechanism of MS could be connected with
blood supplying disturbance generally, and with condition of
microcirculatory bed (MCB) from other point of view [2].

Simultaneously we need declare that pathogenetic
links of MS could be recognized as a risk factor for the
development of periodontitis [1,13] due to reports about
potentially significant association between MS and peri-
odontitis, and patients with MS have a higher risk for
periodontal disorder [4,12]. It is generally accepted for
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today that the origin of pro-inflammatory state derived
from excessive calorie intake and over nutrition and other
chronic inflammatory diseases could be realized in oxida-
tive stress which has been proposed as a potential com-
mon link to explain relationship among each component
of MS and periodontitis [9] and it looks logical that mi-
crocirculatory bed could be one of most important side in
development of oral tissue injuring.

In this case, the morphogenesis of changes in the tis-
sues of the oral cavity in the metabolic syndrome remains
an unenlightened question with isolated and often con-
tradictory works devoted it. Detection of changes in mi-
crocirculatory bed of oral cavity in metabolic syndrome
could be important for completion of named gap for de-
veloping of adequate therapeutical measure for preven-
tion of pathological periodontal disorder that was the pur-
pose of our study.
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Material and methods. We performed experimental
investigation for study of the morpho-functional state of
tissues of the oral mucosa in metabolic syndrome that al-
lows to eliminate the influence of somatic pathology and
social factors, allows to detect involvement of MCB in
development of tissual disorder in oral cavity in MS.

This report presents the results of the study of 12 ex-
perimental animals (white male rats 1.5-2 months of age)
which were under simulation of the metabolic syndrome
for 70 days using a diet in which the oral pork fat was
daily administered orally (40% of the rat weight), and
10% fructose adlibitum solution was used also instead of
drinking water. Prior to the experiment, the body weight
(g) and the abdominal circumference (at the mid-torso
level, ¢m) were measured in rats. Intact animals formed
a comparison group.

The specimens of soft tissues of the oral cavity were
stained with hematoxylin and eosin (H&E), according
to van Gieson, according to Rego, according to Mallory,
PAS-reaction was performed after the routine proceeding.
The microscopic study was performed on a microscope
“Olympus BX-41” with subsequent processing by the
program “Olympus DP-soft version 3.2”. Morphometric
studies were performed in the gingival zone which was
chosen for morphological interpretation. Statistical analy-
sis of the study results was performed on a personal com-
puter using Microsoft Excel and Statistica-10 database
software. The criteria of non-parametric statistics were
used in order to assess the significance of differences
in sample populations. Statistical comparison was per-
formed using Mann-Whitney test for statistical analysis.
Spearman’s rank correlation coefficient (r) was counted
for measure of the strength of relationship between paired
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data. The accepted level of significance was p<0.05.

The procedure was done strictly in compliance with
the Helsinki Declaration, European Convention for the
protection of vertebrate animals (18.03.1986), European
Economic Society Council Directive on the Protection
of Vertebrate Animals (24.11.1986) after approval from
the Regional Ethical Review Board at State Institution
«The Institute of Stomatology and Maxillo-facial Surgery
NAMS of Ukrainey, protocol Ne 83 (16.03.2016).

Results and their discussion. The body weight and
the abdominal circumference measuring shows increas-
ing of the circumference of the middle part of the body
for 28% (in the comparison group for 16% (p<0.001) as
a result of MS simulation with fat high and fructose in
drinking water diet. Pale and moderate edematous condi-
tion of the oral mucosa has been revealed during its visual
examination in group with MS modeling. The number of
carious teeth was 2.7 + 0.2 in the study group (1.8 £ 0.2 in
intact animals, p = 0.01).

Histological investigation of obtained microspeci-
mens shows that MS modeling process is implemented by
complex of pathological changes in oral mucosa (Fig. 1).
Squamous epithelium is characterized by uneven thick-
ness (Fig. la) with the presence of intraepithelial lym-
phocytes, eosinophils, signs of proliferation in the basal
cellular layer, moderate development of papillomatous
changes. There are areas of focal pronounced thinning of
the epithelium (up to 2-3 cells in thickness).

There are multiple keratohyalin grains in the cyto-
plasm of epithelial cells of the granular layer. Appearance
of lights vacuoles has been revealed in the cytoplasm of
the epitheliocytes in all layers with dimensions that are of-
ten comparable to the size of the nuclei. There are sings of

‘»-‘- 5 I
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Fig. 1. Uneven thickness of squamous epithelium with the presence of degenerative changes and appearance
of inflammatory cells under the basal membrane mainly, H&E stain, magnification x100 (a); uneven congestion
of microcirculatory bed vessels with empty and filled lumens, formation of perivascular inflammatory infiltrates,

swelling of connective tissue fibers, appearance collagen connective tissue fibers, staining according to van Gieson,
magnification x400 (b); sclerotic changes in lamina propria of mucosa, thickening of vascular walls in MCB
of lamina propria, staining according to Mallory, magnification x400, (c)
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Table. Specific volume of structural components (%)

Group Intact animals Animals with MS modeling
Parameter
Specific density of MCB vessels (%) 27.40+8.31 13.16+1.94*
Specific density of rough connective tissue (%) 21.47+£6.38 39.87+5.39%

* p<0.05 significant difference between groups with MS modeling and intact animals

epithelial proliferation penetrating into the underlying tis-
sue in the form of bulbous outgrowths, less often tapes or
strands similar. The PAS reaction is slightly positive in the
epithelium with the presence of zones of weak staining
localized mainly in the basal areas but with clear detec-
tion of basal membrane. Simultaneously there are areas
with infiltration by inflammatory cells both in the lamina
propria and epithelium of the oral cavity that could be rec-
ognized as development of periodontitis.
Morphofunctional state of the microcirculatory bed
has been changed in the study group in comparison with
the control group with pronounced disorder observed in
the vessels of the periodontium (Fig. 1). The vasculature
is characterized by uneven blood filling with background
of desolate vessels that have fallen lumens and presence
of sharply expanded blood-filled capillaries. There is a
presence of small blood clots in the lumen of the ves-
sels, which are more often localized in postcapillaries and
venules. Endotheliocytes are flattened more often, with
signs of desquamation. The processes of vascular new
formation are not expressed. Presence of different stages
sclerotic processes has been noted in the vascular walls
and perivascular space. The highest concentration of blood
vessels has been detected in layers of loose fibrous connec-
tive tissue of the gum. It is found that most of the blood ves-
sels are located in the gingival zone and less concentrated
is in the apical region. Vascular density of the microcircula-

tory bed is decreased more than twice from 27.4+8.3% to
13.16+1.9% (Table.) according to morphometric studies in
comparison with the control group (p<0.05).

Both massive and focal injuries have been revealed in
lamina propria of the mucosa with muscular lamina involve-
ment in slides stained with iron hematoxylin according to
Rego (Fig. 2): the intensely stained black or dark gray fi-
bers are alternated with areas of light gray color (Fig. 2).
Moreover, such foci have been determined in different tissue
structures and were very common both in epithelium and in
lamina propria (Fig. 2a). Staining with iron hematoxylin ac-
cording to Rego is an indicator of the mosaic of metabolic
changes as consequence of the hypoxia development; and
that is important, areas of such changes are coincided with
the presence of inflammatory infiltrates (Fig. 2b,c) of the
mucosal plate and the zone of the most pronounced changes
in the epithelium. So, it could be suggested that changes in
the microcirculatory bed are realized in the development of
inflammatory changes in the lamina propria of the mucosa
and than in sclerotic disorders which have been revealed
well in slides stained according to Van Gieson and to Mal-
lory (Fig. 1b,c). Specific density of rough connective tissue
is increased about twice from 21.47+6.38% to 39.87+5.39%
(Table) in lamina propria according to morphometric studies
in comparison with the control group (p<0.05). Spearman’s
rank correlation coefficient (r) between specific densities of
MCB vessels and rough connective tissue (%) is 0.87.

Fig. 2. Focal injuries in lamina propria with involvement of connective tissue fibers, uneven stained epithelial cells,
staining according to Rego, magnification x200 (a), indicator of the mosaic of metabolic changes as consequence
of the hypoxia development in muscular connective tissue fibers and formation of inflammatory infiltrates, staining
according to Rego, magnification x100 (b), area of massive inflammatory infiltrate (left) and injured myocytes beside,
staining according to Rego, magnification x100 (c)
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Superficial papillary layer of the lamina propria con-
sists of loose connective tissue which is represented main-
ly elastic fibers. Reticular layer is located deeper and is
represented by rough connective tissue fibers. There are
inflammatory cellular elements between connective tissue
fibers (fibroblasts, histiocytes, lymphocytes, mast cells,
macrophages and other) with diffuse and focal location.
Signs of accumulation of inflammatory exudate have been
demonstrated as defibration both in superficial and reticu-
lar layers.

So as result of our work we can affirm one more addi-
tionally to other authors [2] that the MS per se is associated
with both dysfunction of the large and small microcircula-
tion. We have shown that vascular dysfunction in the MS
affects small vessels and may link development of hypoxia
with activation of connective tissue that leads to sclerotic
changes in oral mucosa. Sclerotic process is final stage of
oral mucosa transformation as hypoxic injuring of tissue is
realized in inflammation with appearance signs of periodon-
titis as changes in epithelium and lamina propria.

Mounting evidence suggests that the MS adds to the
burden of vascular damage and microvascular dysfunc-
tion may promote the progression of macrovascular dis-
ease through direct and indirect mechanisms [8].

Our results are combined with studies in literature in-
dicating that periodontal pathology could be developed in
MS. There are data that increase in the duration of MS
and the presence of complications in other organs caused
by the disease result in a more sever form of periodontal
pathology [17]. Pathogenesis of periodontal inflammation
might involve inhibition of cell death, through the apop-
totic factors, due to the DNA damage by the product of
catalysis [10, 11] with highest levels activity found at sites
of chronic inflammation.

We suggest and support [8] that a synthesis of current
and emerging therapeutic interventions might provide
the basis for an improved strategy aimed at preventing
microangiopathy related morbidity with vasculoprotec-
tive properties that is logical and attractive, but requires
further investigation in oral cavity relation. Future inter-
ventional studies are required to determine whether in-
dividually or simultaneously improving the components
of the MS will lead to enhancement of microcirculatory
function. The investigation of a possible relationship be-
tween the inflammatory pathology of periodontal tissues
and microvascular complications of other organs showed
that microvascular complications were diagnosed more
frequently in the presence of a more severe inflamma-
tory pathology of periodontal tissues [17]. Changes in
cellular component with reducing cells of inflammatory
origin could prove positive process in oral mucosa that
is summarize as combination of connective tissue with
fibroblasts, fibrocytes, histiocytes which have an impor-
tant role in reparation with many studies in literature
have examined the effect of different method of therapy
on fibroblast cell growth and reducing of inflammation
[6,7,18]. Inflammatory process in the oral cavity could
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be characterized by morphological picture with inflam-
matory, degenerative, dyscirculatory changes which are
accompanied by disturbance of nitric oxide synthase with
significant changes of it activity [15] and changes in anti-
oxidant balance [16] that also could be used in creation of
preventive measures.

Conclusions. It is established that metabolic syn-
drome is realized in significant changes in the microcir-
culatory bed of the periodontal, which can underlie the
pathogenesis of inflammatory changes. Microcirculation
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced
specific volume of MCB vessels, thickening of vascular
walls. Specific density of MCB vessels is changed from
27.40+8.31 % to 13.16+1.94 % statistically. Growth of
connective tissue is developed as result of hypoxia with
presence of collagen fibers in all layers of oral mucosa
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47+6.38 % to 39.87+5.39 %.
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SUMMARY

INFLUENCE OF METABOLIC SYNDROME ON
CONDITION OF MICROCIRCULATORY BED OF
ORAL CAVITY

Denga O., ’Pyndus T., *Gargin V., 'Schneider S.

IState Institution «The Institute of Stomatology and Max-
illo-facial Surgery NAMS of Ukrainey; *Lviv medical in-
stitute; SKharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the
clustering of combination of impaired glucose regulation,
metabolic disorders accompanied by abdominal obesity,
hyperglycemia, high blood pressure and dyslipidemia.
Detection of changes in microcirculatory bed (MCB) of
oral cavity in metabolic syndrome could be important for
completion of gap for developing of adequate therapeu-
tical measure for prevention of pathological periodontal
disorder that was the purpose of our study.

We performed experimental investigation with modu-
lation of MS (on white male rats 1.5-2 months of age)
during 70 days using a diet in which the oral pork fat was
daily administered orally (40% of the rat weight), and
10% fructose ad libitum solution was used also instead
of drinking water. Obtained specimens of soft tissues of
the oral cavity were stained with histological and histo-
chemical methods. The microscopic study with statistical
analysis was performed.
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As result of our work it is established that metabolic
syndrome is realized in significant changes in the micro-
circulatory bed of the periodontal, which can underlie the
pathogenesis of inflammatory changes. Microcirculation
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced
specific volume of MCB vessels, thickening of vascular
walls. Specific density of MCB vessels is changed from
27.40+8.31 % to 13.16+1.94 % statistically. Growth of
connective tissue is developed as result of hypoxia with
presence of collagen fibers in all layers of oral mucosa
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47+6.38 % to 39.87+5.39 %.

Keywords: metabolic syndrome, microcirculatory
bed, oral cavity, histology, experiment.

PE3IOME

BJIUAHUE METABOJIMYECKOI'O CUHAPOMA
HA COCTOSIHUE MHUKPOLUPKYIATOPHOI'O
PYCJIA ITIOJIOCTH PTA

NMensra O.B., 2Iunayc T.A.,
laprun B.B., 'IlInaiizep C.A.

'Tocydapcmeennoe yupescoenue « Mncmumym cmomamo-
Jaoeuu u yemrocmuo-iuyesou xupypeuu HAMH Ykpaunory,
2JIv6o6cKuil meouyunckuil uncmumym, *Xapvrosckuil na-
YUOHATbHBLIL MEOUYUHCKULL YHUgepcumen, Ykpauna

Mertabonuueckuit cuaapom (MC) MOXKXHO oxapakre-
PH30BaTh KaK KJIACTEPU3AIMI0 KOMOMHAIIMN HAPyIICHHON
PEryJisiiiy TIIOKO3bl, META0OIMYECKUX HapyIIEHUH, co-
MPOBOKIAIOIINXCST A0IOMUHATIBHBIM O)KUPEHHEM, THIIep-
IIMKEMUEH, BBICOKUM KPOBSIHBIM JIaBICHUEM U JUCIHUIN-
JeMueil. BeisBiieHue U3MEHEHU B MUKPOLUPKYJIITOPHOM
pycne (MIIP) nonoctu pra mpu MC mo3BOIUT JUKBUIH-
poBaTh Mpobea B 3HAHUAX O MATOJIOTHUH MAapOIOHTA, YTO
MOXET OBITh UCIIOIB30BAHO JUIS Pa3pabOTKH aJeKBaTHBIX
TEpaIeBTHYECKUX MEPONPHUITUI 1Sl MPOUITAKTHKH T1a-
TOJIOTMM MAapOAOHTA, YTO U SIBHJIOCH IIEJIBI0 JAHHOTO HC-
CIIEZIOBaHMS.

MC wmopaenupoBanu Ha OelbIX Kpblcax-camiax B
Bo3pacte 1,5-2 mecsiieB B TeueHue 70 1HEH ¢ UCTIOIB30-
BaHHMEM JMETHI, COITTACHO KOTOPOM KpbICaM Iepopaib-
HO BBOJAWJIN CBHUHHOM xup exenHeBHo (40% ot Beca
KpBICBI), BMECTO MUTHEBON BOABI Hcmoib3oBanu 10%
pactBop ¢pykTo3bl. IlomyueHHble 00pa3ibl MATKHX
TKaHEH pOTOBOM MOJOCTH OKPAIIMBAJIUCh T'MCTOJIOTH-
YeCKMMH U THCTOXUMHYECKUMH MeToaMu. IIpoBeneHo
MHUKPOCKOIMUYECKOE UCCIEAOBAHIE CO CTATUCTUYECKUM
AHaJIN30M.

Yeranosneno, uro MC peanusyeTcst 3HaYUTeIbHBIMU
M3MEHEHUSMHU B MUKPOIIMPKYIATOPHOM CJIO€ MAapOJIOHTA,
9TO, IO BCEH BEPOSTHOCTH, JICKUT B OCHOBE MAaTOreHe3a
BOCHAJIMTEIbHBIX HM3MEHeHuU. Hapymenus mukpouup-
Ky/SIIMMA  XapaKTepU3yloTCsS 3HAYUTEIbHBIMU H3MEHE-
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HUSIMH B MHUKPOAHIMOAPXUTEKTOHUKE C HEPABHOMEPHBIM
KPOBCHAITOJIHCHUEM, YMEHBIIICHHEM YICIBHOIO 00beMa
cocynoB MIIP u yTomnieHrueM coCynucTbIX CTEHOK. YIEb-
Hasi WI0THOCTH cocynoB MIIP mamensiercs ¢ 27,40+£8,31%
1o 13,16+1,94%. B pesynsrate rUMOKCHN aKTHUBU3HPYETCS
POCT COCIMHUTEITLHON TKAHH C MPeo0IIalaHueM KOJIJIareHO-
BBIX BOJIOKOH BO BCEX CJIOSIX CIIM3UCTOM 00OJIOUKH MOJIOCTH
pra. YienbHas MIOTHOCTh TPYOO# COCTMHUTEILHOW TKAHH
yBenuumBaercs ¢ 21,47+6,38% no 39,87+5,39%.
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EXPRESSION OF CYCLIN E IN BASAL-LIKE BREAST CARCINOMA

"Mariamidze A., 2Gogiashvili L., *Khardzeishvili O.

'Davit Tvildiani Medical University, °I. Javakhishvili Thilisi State University,
3Thilisi State Medical University, Georgia

Invasive ductal carcinoma is the most prevalent type
amongst other histological types of breast carcinoma,
which, according to various literature sources, accounts
for 40-75% of total breast cancer cases [1,3]. In addition,
it has been shown that treatment and prognosis of the
disease depends on its clinical, histological and biologi-
cal characteristics: gene expression analysis has revealed
several different subtypes of invasive ductal carcinoma
[10]. These subtypes incorporate estrogen receptor (ER)
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negative group, ER — positive group, including luminar
subtypes A and B, HER2 — positive group and so-called
normal breast like tumor subtypes. The mentioned sub-
type significantly differs from one another both by prog-
nosis as well as by therapeutic target spectrum [5,11].

In this aspect, the group of hormone receptor (ER/PR)
and HER2 negative tumors evoke special interest; they
are also called triple-negative tumors and account for
2-18% of breast cancer [14]. The above mentioned ER/
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PR/HER2 — negative tumors include so-called basal-like
tumors, which express basal type cytokeratins (verified by
gene expression analysis) [12].

This group, however, incorporates both basal-like type
and also the tumors, which do not express basal cytokera-
tins [11,12]. Additionally, the interest of researchers to-
wards basal-like tumors is further increased by absence
of optimal options of targeted therapy for this subgroup,
which is mostly accounted by sparse knowledge about
carcinogenesis (stages and/or main players) of these tu-
mors.

It is known that the cell cycle is regulated by con-
secutive formation and degradation of different cyclins.
Cyclins in human body activate several cyclin-dependent
kinases, which play important role in key phases of cell
cycle. Findings demonstrating the expression of incom-
patible cyclins lead to suggestion that some of these cy-
clins may be involved in oncogenesis, acting as protoon-
cogens.

The study of Cyclin E (its immunohistochemical ex-
pression and prognostic value) in basal-like carcinomas is
very interesting, as in general, importance of its shift in
carcinogenesis is well known [7], specifically, the increas-
ing expression of Cyclin E correlates with the stage and
degree of malignancy of tumors.

To evaluate Cyclin E activity level in basal-type breast
carcinoma, also the molecular features of this tumor and
its probable prognostic value. In case of breast carcinoma,
low molecular Cyclin E isoforms are estimated as impor-
tant pathogenetic and prognostic factor from early stages
in “early stage node” negative tumor, as markers of prog-
nostic value (patients).

It has been shown that the basal-like breast cancer
variant is characterized in general by typical immune-
profile: namely, by expression of cytokeratin CKS5/6,
CR14, CK/17, Vimentin and Her-1 [2,3]. But more in-
tense degree of necrosis and uniformly higher expression
of CD117 and Caspase-3 in this particular histological
type of tumor set the new agenda for study goals, mak-
ing more detailed morphologic analysis and inclusion of
additional immunomarkers with their interpretation more
significant. In this aspect, we considered the study of Cy-
clin E immune-profile to be of higher actuality in basal-
like breast cancer tissue.

Material and methods. The study used the field post-
operative and/or biopsy materials (paraffin blocks) from
362 patients, who underwent surgery for breast cancer
between 2008-2009 years in National Cancer Center of
Thilisi and their medical records.

3um tissue samples were taken from paraffin blocks
for immunohistochemical studies. Immunohistochemi-
cal study was performed by cytokeratin 5 (clone XM26;
dilution 1:100; Novocastra Laboratories), cytokeratin 17
(clone E2; dilution 1:40; Novocastra Laboratories) and
Cyclin E (clone 13A; dilution 1:100; Novocastra Labora-
tories). Antigen reduction was performed in 0.01M citrate
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buffer with pH 6.0 + TWEEN, 100’ C (pressure cooker).
Antigen-antibody complex was detected by use of No-
volink Polimer Delection System (Novocastra Laborato-
ries). From the samples studied, immunohistochemistry
in 53 cases revealed the so-called triple negative (ER/PR/
HER?2 negative) phenotype. From the studied samples,
stage I was observed in 11 cases; stage IIA — in 24 cases,
IIB —in O cases, IIIA -in 6 cases, I1IB and ITIIC were 0, and
stage IV was observed in 3 cases respectively. The usage
of material underwent special procedures of granting ac-
cess from ethical committee of National Cancer Center,
with provisions of anonymity for personal data.

Statistical analysis of data was done by SPSS-14 soft-
were program.

Results and their discussion. As demonstrate in
our material, most of the triple-negative breast cancer
samples show low differentiation grade: Grade 1 fre-
quency accounted for 1.8% (1/53), Grade 2 was seen
in 28.3% of cases (15/53) and Grade 3 was seen in
69.8% cases (37/53) respectively. Further study on cy-
tokeratins expression showed that CK5 was expressed
in 66% of cases (35/53), while CK17 was found in 49%
(26/53). 24.5% of cases was positive for CK5/CK17
both (19/53). 9.4% of cases appeared to be CK2/CK17
negative (5/53). Distribution of abovementioned mark-
ers according to malignancy grade of breast cancer is
shown in Diagramma 1.

30

25
20 mCK5 pos
15 CK17 pos
10 mCK5/17 pos
5 W CK5/17 neg
0 -+
W bq,\\ A

G\‘b ()l‘\} (,}klbb

Diagramma 1. Correlation of basal-like cytokeratin
negative breast cancer expression with different grades of
malignancy in triple

Basal-like tumor with stably high expression of cyto-
keratins was found in 48 cases of triple-negative cancer
cases overall, out of 53 (Fig. 1).

After obtaining of this finding, we continued the study
of that 48 cancer cases in the aspect of Cyclin E expres-
sion, which could be positive for at least one basal-like
cytokeratin (90.5%).

The study results showed that Cyclin E was positive
in 58.3% (28/48) of 48 cases which were positive for bas-
al layer cell markers. Correlation of these markers with
the stages of basal-like breast cancer is shown in table 2
(r=0.029).

According to our data, it’s evident that expression
of Cyclin E is related with more advanced clinical stage
(Fig. 2, Cyclin E and CK5/17).
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a
Fig.1. Cytoplasmic expression of CK5/17 in basal-like cancer cell: a -moderate expression;
b -week expression. x200. Immunoperoxidase reaction

c d
Fig. 2. Basal-like tumor immunostaining: a. Cyclin E, x200;b. CK5/17 x200. Immunoperoxidase reaction.
¢, d —invasive ductal carcinoma with basal like phenotype. H&E staining, x400
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Diagramma 2. Cyclin E expression in different stages of basal-like breast cancer
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The results of the study demonstrated that triple-neg-
ative cancer cases mostly involved tumors with poor differ-
entiation (70.5%, Grade 3) [4,8]. Our data verifies that their
triple negative immune profile shows expression of basal-
like cytokeratin CK5/17 (91.1%) [6]. In general, by our data,
expression of one or two cytokeratin is related with higher
grade of malignancy. We assume that intensive expression of
transcription factors and rapid interchanging of G — S phases
of cell cycle are presumably leading to gene amplification,
and Cyclin E plays one of the leading roles in this sequence
of events in dysregulation point of view. In addition, the ex-
pression of Cyclin E is seen specifically in basal-like tumors
(54.8%), or they are negative for it (45.4%).

Importantly, expression of Cyclin E in basal-like types
of breast cancer is in direct correlation with III-IV clinical
stage and respectively, with poor prognosis [13].
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SUMMARY

EXPRESSION OF CYCLIN E IN BASAL-LIKE
BREAST CARCINOMA

'Mariamidze A., 1'zGogiashvili L., *Khardzeishvili O.

'Davit Tvildiani Aj/[edical University, ’I. Javakhishvili Thilisi
State University, " Tbilisi State Medical University, Georgia

Results of study under 362 patients biopsy materials in
Thilisi National Cancer Center were shown that basal-like
type breast carcinoma is characterizes by different reac-
tion on Cyclin E, CK5/17 and ER/PR immunoreactivities.
Basal-like tumor immunoreactivity on Cyclin E differs
based they clinical stage and seen maximum correlation
with III-IV stage and poor prognosis.

Keywords: Basal-like breast carcinoma, Cyclin E,
CK5/17 immunoreactivities.

PE3IOME

SKCIIPECCHUA CYCLIN E B KJIETKAX PAKA
MOJIOYHOM JKEJIE3bl BA3AJBHO-KJIETOY-
HOI'O THUITA

lMapmaMn}ne AT, "Fornameuin JLE.,
3
Xapazenmsuiau O.M.

IMe()uL;uHCKuL? Yuusepcumem um. Jlasuoa Teunouamnu,
Tounuccruil eocyoapcmeennviii Yuueepcumem um. M.A.
Jorcasaxuweunu, ~Tourucckuii 20cy0apcmeeHHblil Meou-
yunckuil Ynusepcumem, Tounucu, I pysus

Nsyuena sxcrpeccust Cyclin E B oneparuonno< ma-
Tepraie oT 362 MAIEHTOB C MAarHO30M paka MOJOYHOU
JKene3bl 0azaibHO-KJIeTouHoro tumna.llokasaHo, 4to B Kap-
IIMHOMaX yKa3aHHOTO THCTOJOTMYECKOTO TUIA OTMEYaeTCst
rereporenHocts 1o dkcnpeccuu Cyclin E, CK5/17 u ER/
PR. Nmmynoskcnpeceust Cyclin E Bospacraer B npsiMoii
KOPPEJISILIMHU C TSDKECTHIO KIIMHUYECKOTO TeYEeHHs OOJIe3HH,
ocobenno III-IV craamu, n HEOIArONPUSATHBIM ITPOTHO30M.
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VON WILLEBRAND FACTOR IMMUNOHISTOCHEMICAL STAINING QUANTITATIVE
OPTICAL DENSITY PARAMETERS IN THE ENDOTHELIUM AND FIBRINOID
OF THE PLACENTA DURING SECUNDINES INFLAMMATION
AND CONCOMITANT IRON DEFICIENCY ANEMIA IN GRAVIDAS

Ilika V., Davydenko I.

Higher State Education Institution of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine

Von Willebrand factor is often used as an activation
marker or marker of endothelial dysfunction [8,4]. In the
recent years, other functions of von Willebrand factor
have been identified, which suggests that this protein is
involved in several other vascular processes [6]: angio-
genesis and vascularization, proliferation of leiomyo-
cytes. Shortly after von Willebrand factor was identified as
a plasma protein, its ability to be adsorbed by collagen was
reported as well. There are new suggestions about von Wil-
lebrand as a pro-inflammatory agent. An increased concen-
tration of this protein was detected in plasma, particularly, in
bacterial and viral infections and autoimmune diseases. It is
suggested that the inflammation can be a general stimulus
for the release of endothelial cells - the ULVWF (with ultra-
high von Willebrand factor), which can lead to a deficiency
of ADAMTS 13-metaloproteinase, which, in turn, is able to
break up and formulate its multimers of normal and low mo-
lecular weight. As a result, ULVWF multimers can be stored
in endothelial cells of blood vessels and blood plasma for
a long time to cause adhesion and aggregation of platelets,
which can lead to thrombosis. This confirms the connection
between the inflammation and thrombosis. [2].

The quantitative characteristics concerning the optical
density of von Willebrand factor immunohistochemical
staining in the placenta are to be found only in several
studies [3-5, 9], but the aspect of inflammation and iron
deficiency anemia in pregnant women has not been ad-
dressed in these studies.

The aim of the study was to establish optical density
quantitative parameters of von Willebrand factor immu-
nohistochemical staining in the endothelium and fibrinoid
of placenta during acute and chronic inflammation of
the secundines combined with iron deficiency anemia in
pregnant women.

Materials and methods. The total number of 198
placentas was examined, including those studied during
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physiological pregnancy on the background of iron defi-
ciency anemia in gravidas without the secundines inflam-
mation (for comparison purposes).

The numbers observed in specific research groups are
presented in Tables 1 and 2.

The material was kept in a buffered neutral 10% for-
malin solution for 20-22 hours, followed by dehydrating
in the ascending battery of alcohols and placing in paraffin
at 56*C. The immunohistochemical techniques were per-
formed on sections made from the paraffin blocks (after
deparaffinization) using the von Willebland visualization
of primary antibodies by a polymeric system (DAKO)
with a diaminobenzidine dye. Digital copies of the image
were obtained using the microscope Delta Optical Evolu-
tion 100 (Planar Lenses) and the digital camera Olympus
SP-550UZ. The method of computer microdensitometry
was implemented in the medium of computer program
ImagelJ (1.48, W. Rasband, National Institutes of Health,
USA) [10]. The optical density of the histochemical stain-
ing was measured in relative units (in the range from 0 to
1, based on the logarithmic transformations of the bright-
ness index in gradations from 0 to 255).

The arithmetic mean and its error (for optical density)
were calculated using the computer program PAST 3.16
(free license, O. Hammer, 2017) [7]. Differences in the
average tendencies were determined with the help of a
two-sided odd #-test with a preliminary check on the nor-
mality of distribution in statistical samples. Statistically
significant differences were considered at p<0.05.

Results and their discussion. The inflammation was
diagnosed based on the histological sections having been
stained with hematoxylin and eosin. Polymorphonuclear
leukocytes with the admixture of individual lymphocytes
prevailed in acute forms of inflammation in the nidus of
infection. In chronic forms of inflammation lymphocytes
were predominantly determined in the focus of research.
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In both forms of inflammation, altered changes in local
cells and interstitial edema were observed.

During the course of conducting immunohistochemi-
cal studies it was found that the specific von Willebrand
factor immunohistochemical staining was noticed in
several structures of the placenta: in endothelial cells of
blood vessels, in the fibrinoid at different localizations,
and sometimes on the surface of the trophoblasts of the
placental chorionic villi. Our article presents the results
of quantitative parameters of the optical density of the im-
munohistochemical staining for the von Willebrand factor
of the endothelial cell cytoplasm and the fibrinoid of the
chorionic and basal plates in accordance with the localiza-
tion of the inflammatory process.

Fig.1. Von Willebrand factor in the endothelium of the
blood vessel of the chorionic plate of the placenta. Ob-
servation of the physiological pregnancy. Immunohisto-
chemical technique using primary antibodies against von
Willebrand factor. Ob.40*.0Oc.10*

During the physiological pregnancy the intensity
of the staining for the von Willebrand factor was more
pronounced in the endothelium of the blood vessels
(Fig. 1, 2), in comparison to the fibrinoid (Fig. 3, 4),
with the degree of perforation varied considerably
among the endothelial cells of the blood vessel. Al-
though, it was characterized by the same feature. Small
groups of various shaped circular cells were found in
the histological sections of placenta preparations with
the signs of chronic inflammation. These cells were
also intensively stained for the von Willebrand factor.
This phenomenon can probably be interpreted as the
process of neoplasm of blood vessels, i.e. these facts
reflect the processes of angiogenesis.

Fig.2. Von Willebrand factor in the endothelium of the
blood vessel of the basal plate of the placenta. Observa-
tion of the physiological pregnancy. Immunohistochemi-

cal technique using primary antibodies against von Wil-
lebrand factor. Ob.40*.Oc.10*

Fig.3. Von Willebrand factor in the fibrinoid of the
chorionic plate of the placenta. Observation of the physi-
ological pregnancy. Immunohistochemical technique us-

ing primary antibodies against von Willebrand factor.
0b.40%.0c. 10*
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Fig.4. Von Willebrand factor in the fibrinoid of the
basal plate of the placenta. Observation of the physi-
ological pregnancy. Immunohistochemical technique

using primary antibodies against von Willebrand factor.
0b.40*.0c. 10"
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Table 1. Optical density of the immunohistochemical staining in the fibrinoid and endotheliocytes of the blood vessels
of the placenta (immunohistochemical technique using primary antibodies against von Willebrand factor)
during physiological pregnancy and iron deficiency anemia in pregnant women (M=+m)

Structures

Research groups

Observation of physi-
ological pregnancy

Observation of non-inflammatory iron
deficiency anemia in pregnant women

(n=20) (n=21)
Endotheliocytes of the chorionic plate 0,228+0,0025 0,322+0,0021 (P<0,001)
Fibrinoid of the chorionic plate 0,124+0,0021 0,149+0,0020 (P<0,001)
Endotheliocytes of the basal plate 0,374+0,0022 0,385+0,0028 (P=0,003)
Fibrinoid of the basal plate 0,142+0,0019 0,168+0,0022 (P<0,001)

Table 2. Optical density of the immunohistochemical staining in the endotheliocytes of the blood vessels
of the placenta (immunohistochemical technique using primary antibodies against von Willebrand factor)
in combination with different forms of the secundines inflammation and iron deficiency anemia in pregnant women

(MEm)
Observation of the secundines | Observation of the secundines inflam-
Research groups inflammation in pregnancy mation in iron deficiency anemia
without anemia of pregnant women
Acute chorioamnionitis 0,386+0,0025
(endothelium of the chorionic plate 0325;230)024 (n=21)
was studied) P<0,001
Chronic chorioamnionitis 0,385+0,0027
(endothelium of the chorionic plate 0’32(§i22)0)025 (n=21)
was studied) P<0,001
Acute basal deciduitis 0,408+0,0029
(endothelium of the basal plate was 0’39(r61i(1)’60)027 (n=15)
studied) P=0,005
Chronic basal deciduitis 0,416+0,0032
(endothelium of the basal plate was 0’39(§ig’10)029 (n=20)
studied) P=0,005

Table 3.0ptical density of the immunohistochemical staining in the fibrinoid of the placenta (immunohistochemical
technique using primary antibodies against von Willebrand factor) in combination with different forms
of the secundines inflammation and iron deficiency anemia in pregnant women (M+m)

Research groups

Observation of the secundines in-
flammation in pregnancy without
anemia

Observation of the secundines
inflammation in iron deficiency
anemia of pregnant women

Acute chorioamnionitis

0,126+0,0029

0,152+0,0028

(fibrinoid of the chorionic plate was B (n=21)
studied) (n=23) P<0,001
Chronic chorioamnionitis 0,171+0,0036
(fibrinoid of the chorionic plate was 0’158f0’0030 (n=21)
studied) (n=20) P=0,009
Acute basal deciduitis 0,170+0,0029
(fibrinoid of the basal plate was 0, 146f0’0024 P=0,001
studied) (n=16) (n=15)
Chronic basal deciduitis 0,181+0,0034
(fibrinoid of the basal plate was 0’17(252)’10)033 (n=20)
studied) P=0,026
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As to the fibrinoid, of both chorionic and basal plates,
it should be mentioned that the von Willebrand factor in it
was visualized in the form of thread-like chaotic oriented
structures.

For the purpose of comparison, the optical density
quantitative analysis of the von Willebrand factor immu-
nohistochemical staining was conducted in the endothe-
lium and fibrinoid of the placenta during physiological
pregnancy and iron deficiency anemia in gravidas. Aver-
age data on the processes, which concern the observations
of physiological pregnancy and iron deficiency anemia
are given in Table 1.

It is obvious from the previously mentioned data that the
intensity of the optical density of staining in the endothelial
cells and fibrinoid in physiological pregnancy in different
placental structures significantly differs. The von Willebrand
factor is higher in endothelial cells than in fibrinoid, which
confirms the findings of a visual assessment of the intensity
of histological sections perforation, and the staining is most
pronounced in the basal plate of the placenta.

Furthermore, iron deficiency anemia in gravidas
(IDAG) causes an increase in the optical density of stain-
ing in all the studies, with the maximum indices in the
basal plate of the placenta, both in the endothelial cells
and in the fibrinoid.

These indicators are important in terms of estimating
the optical density of the immunohistochemical staining
as the key indicator of von Willebrand factor level.

According to the data given in Table 2, it was found
that in all the forms of inflammation of the secundines
and the structures under study, the optical density of the
von Willebrand immunohistochemical staining in the en-
dothelium of the blood vessels significantly increases in
comparison with the physiological pregnancy. However,
in relation to non-inflammatory IDAG, there are no statis-
tically significant mean differences in the average trends
between observations. The inflammation on the back-
ground of iron deficiency anemia in gravidas contributes
to a rapid increase in the indices, with the highest data in
the endothelial cells of the basal plate in chronic basal
deciduitis.

At the same time, it was marked that, as an average
tendency, anemia is accompanied by statistically higher
significant indicators in acute and chronic forms of cho-
rioamnionitis than in basal deciduitis.

According to the data in Table 3, only in chronic forms
of chorioamnionitis and basal deciduitis, the optical den-
sity of staining in the fibrinoid of the chorionic and basal
plate of the placenta, is higher than in physiological preg-
nancy. And in comparison with IDAG in absence of the
inflammation, the intensity of staining increases only in
the fibrinoid of the chorionic plate in chronic chorioam-
nionitis, while in acute forms, the indices are significantly
lower than in the comparison group. It was found, at the
same time, that the quantitative parameters of the von Wil-
lebrand factor staining optical density in all the inflamma-
tory forms combined with IDAG, significantly increase
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in the corresponding structures of the placenta, in com-
parison with physiological pregnancy and inflammation
of the placenta, with the maximum numbers reported dur-
ing acute chorioamnionitis and basal deciduitis. It should
be emphasized that only chronic inflammatory processes
in combination with IDAG cause a change in the indices
compared with IDAG without an inflammation.

Conclusions. 1. The intensity of the von Willebrand
factor staining optical density in the endothelium of the
blood vessels is more pronounced in comparison with the
fibrinoid. This pattern is observed both in cases of physi-
ological pregnancy and the secundines inflammation.

2. The von Willebrand factor immunohistochemical
staining optical density is significantly increased in the
endothelium of blood vessels in all forms of the secun-
dines inflammation, in comparison with physiological
pregnancy. At the same time, iron deficiency anemia of
pregnant women is accompanied with maximum levels
of optical density in the endothelium, whereas in chronic
forms of inflammation, the average indices are higher
than those for acute forms of inflammation.

3. In the fibrinoid of the chorionic or basal plate, the
staining optical density of von Willebrand factor does not
change in acute forms of the secundines inflammation, but
increases with chronic forms. In this case, iron deficiency
anemia in pregnant women is accompanied by maximum
levels of the staining optical density in the fibrinoid, and
in chronic forms of inflammation, the average indices are
higher than those with the acute forms of inflammation.
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SUMMARY

VON WILLEBRAND FACTOR IMMUNOHISTO-
CHEMICAL STAINING QUANTITATIVE OPTI-
CAL DENSITY PARAMETERS IN THE ENDO-
THELIUM AND FIBRINOID OF THE PLACENTA
DURING SECUNDINES INFLAMMATION AND
CONCOMITANT IRON DEFICIENCY ANEMIA IN
GRAVIDAS

Ilika V., Davydenko I.

Higher State Education Institution of Ukraine «Bukovin-
ian State Medical University», Chernivtsi, Ukraine

The aim of the research was to set the optical densi-
ty quantitative parameters of the von Willebrand factor
immunohistochemical staining (vWF) in the endotheli-
um and fibrinoid of the placenta during the secundines
inflammation concomitant with iron deficiency anemia
in gravidas.

The total number of 198 placentas was studied. The
immunohistochemical technique was performed using the
visualization of the primary antibodies to vWF with a di-
aminobenzidine dye polymer system. The optical density
of the histochemical staining was measured by means of
computer microdensitometry after the digital copies of the
images had been obtained.

All the cases of the secundines inflammation and the
structures under study were found to have a significant
increase in the optical density of the vVWF immunohisto-
chemical staining in the endothelium of the blood vessels
as compared to the physiological pregnancy. Iron defi-
ciency anemia in gravidas (IDAG) contributes to an in-
crease in the indices of the inflammation, the highest data
pertaining to the endothelial cells of the placental basal
plate in chronic basal deciduitis.

The optical density of the staining in the fibrinoid of
the chorionic and basal plates during chronic forms of
chorioamnionitis and basal deciduitis is higher than the
optical density inherent in physiological pregnancy. The
intensity of staining increases in presence of all the forms
of inflammation on the background of IDAG in compari-
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son with physiological pregnancy with placenta inflam-
mation. Compared with IDAG in absence of the inflam-
matory processes, only chronic inflammatory processes
reveal a change in indices.

Consequently, the optical density of the staining sig-
nificantly increases in the endothelium of blood vessels in
all forms of the secundines inflammation, in comparison
with the physiological pregnancy, whereas in fibrinoid the
same process is reported only in chronic course. In this
case, IDAG is accompanied by maximum levels of opti-
cal density in the endothelium and fibrinoid, whereas in
chronic, the average indices are higher than those in acute
forms.

Keywords: von Willebrand factor, inflammation of
the placenta, iron-deficiency anemia in gravidas.

PE3IOME

KOJUYECTBEHHBIE TTAPAMETPBI OIITH-
YECKOW IUIOTHOCTH WMMYHOI'ICTO-
XUMHUYECKON OKPACKU HA ®AKTOP von
WILLEBRAND B SHJIOTEJUU U ®UBPUHOMU-
JE MJJAIEHTBI TPU COYETAHHBIX BOCIIA-
JEHUU MOCJIEJA U KEJE30JE®UILIUTHOM
AHEMWM Y BEPEMEHHBIX

HNnuka B.B., JaBbinenko U.C.

Buvicwee cocyoapemeennoe yuebnoe 3asedenue Yipaunvl
«bykosunckuil ecocyoapcmeennviti MeOUyUHCKUL yHugep-
cumemy, Yepnosywl, Ykpauna

Ienbto nccnenoBaHus SBUIOCH YCTAHOBIECHUE KOJIH-
YECTBEHHBIX IapaMeTPOB ONTHYECKOW IUIOTHOCTH HM-
MYHOTHCTOXMMHYECKOT0 OKpamiBaHus Ha (axrop (oH
BunneOpanna B sHAOTENMH U (QUOPUHOMJE TUIALICHTHI
NpU COYETAHHOM BOCIIJICHUM TIOCHeNa U ikene3onedu-
IUTHOM aHEeMHUH OepPEeMEHHBIX.

Nzyueno 198 mnaneHT. VIMMyHOTHCTOXMMHYECKYIO
OLIGHKY TIPOBOAMJIM C MHCIOJIB30BAaHUEM TEPBUUHBIX
antuten Ha (aktop ¢pon Buedpanma (VWF) ¢ Busya-
Ju3anuei MOJIMMEPHONW CHUCTEMOM KpacuTess AUAMMHO-
6eH3uauHa. OnNTHYECKas! IIOTHOCTh THCTOXUMHUYECKOTO
OKpAIIIMBAaHUS M3MEPsIach C MOMOIIBIO KOMIBIOTEPHOI
MHKPOCEHCHUTOMETPHH TOCIIe TTONydeHUs! HU(POBBIX KO-
NH1H U300paKeHusI.

OOHapyXCHO, YTO B CPABHCHUU C PU3UOIOTHUCCKOM
O6epeMEHHOCTHIO NMPU HAJIMYUU BOCTIAJICHUS MOCIEAa U
UCCIENYEeMBIX CTPYKTYP 3HAUHUTEJIHbHO yBEIMYEHA OI-
THYEeCKas MIOTHOCTh UMMYHOTHCTOXUMHUYECKOTO OKpa-
muBaHus Ha VWF B 3HIOTENMN KPOBEHOCHBIX COCY/IOB.
Kenezonedpuuutnas anemus Oepemenusix (IDAG)
CIOCOOCTBYET MOBBINICHHUIO TTOKA3aTeJIe BOCTIANICHHUS.

Onrtuueckasi MIOTHOCTh OKpAIIMBaHUS B (HOPUHO-
UC XOPHUOHUYECKOW W 0a3albHOW IUIACTHHKH BBIIIC,
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YeM ONTHYEeCKas IUIOTHOCTh NPH (U3HOJIOTHYEeCcKOr Oe-
PEMEHHOCTH TOJIBKO MPU HAIWYMU XPOHUUYECKUX (PopM
XOPHOAMHUOHHTA ¥ BOCIaJeHUs 0a3abHOM MeMOpaHbI.
ITo cpaBHeHHIO ¢ (DU3HOIOTHYECKON OCPEMEHHOCTHIO U
BOCITQJICHHEM IIJIalleHThI, TIOBBIIICHHAS WHTEHCUBHOCTD
OKpalllMBaHHUs OTMEYaeTcs Npu Bcex (opMax Bocralie-
Husl, couetanHoro ¢ IDAG. CpaBHUTENbHBIN aHAINU3 TTO-
Ka3aJl, 4TO U3MEHEHHE T0Ka3arelieil 0TMeYaeTcsi TOIbKO
NPU XPOHUYECKUX BOCIHAIUTEIBHBIX MTPOLIECCaX U OTCYT-
ctByeT npu Hanuuun IDAG 6e3 BocnaneHusl.

CrenoBarenbHO, O CPABHEHHIO ¢ (PU3HOIOTHYECKOi
OepeMeHHOCTBI0, IPH Beex (hopmax BOCHalIeHUsI Ocie/a
ONTUYECKasA MJIOTHOCTh OKpalllMBaHUA B OHAOTECINU KPO-
BEHOCHBIX COCY/IOB 3HaUUTEIBHO BO3PACTACT, TOT/IAa KaK B
(huOprHOMIaX TAKOU JKE MPOLIECC MPOCISIKUBACTCS TOJIb-
KO MIpU XpoHU4YecKkoM TedeHuu. B atom ciaydae IDAG co-
MMPOBOXKAACTCA MAaKCUMAJILHBIMU YPOBHAMU ONTHYECKOMN
TUIOTHOCTH B HAOTENNU U GUOpUHOMJE, TOTAa KaK MpH
XPOHUYECKOM BOCIAJICHUU CPCIAHUC TMOKa3aTeJIM BBILIC,
4eM IpU 0CTPOH Gopme.
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DYNAMICS OF CHANGES IN INDICES OF ENDOGENOUS INTOXICATION IN PATIENTS
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Despite the improvement of surgical treatment meth-
ods and intensive care, acute small intestinal obstruction
(ASIO) remains one of the important problems of the ur-
gent surgery and refers to the most severe disorders of
abdominal cavity organs functions [1, 2].

The development of enteral insufficiency is the most
important in the formation of critical state in case of
ASIO. It is accompanied by intense increase in endo-
toxicosis caused by a complex of metabolic disorders [3].
Metabolic disorders in ASIO cause free radical processes
activation promoting peroxy radicals formation. Accumu-
lation of products of lipids free radical oxidation leads to
the dissociation of oxidative phosphorylation and inhibits
electron transfer in the respiratory chain of mitochondria.
As a result, energy-dependent functions are suppressed
and multiple organ failure develops. In case of intoxica-
tion and hypoxia, mitochondria respiratory chain loses the
ability to take electrons from other substrates except for
amber acid, which is one of the intermediate compounds
of Krebs cycle and the substrate of the second complex of
the mitochondria respiratory chain. Thereby, many ener-
gy-dependent processes in cells occur during amber acid
oxidation [4]. Additional exogenous intake of amber acid
significantly enriches energy failure in the body [5].

There is no evidence in the available literature that
enteral insufficiency is associated with mitochondria dys-
function. However, some authors consider that the very
origin of enteral insufficiency is associated with dysfunc-
tion of mitochondria of small intestinal muscular layer
[6]. This causes the improvement of existing and the
search for new adequate and pathogenetically grounded
methods of comprehensive surgical treatment of patients
with ASIO with the use of the newest high-potency medi-
cation.

The objective of the research was to study the change
of endogenous intoxication stages depending on the time
of ASIO development and their correction with Ream-
berin solution.

Material and methods. The clinical stage of the re-
search was based on the results of a comprehensive ex-
amination of 202 patients with ASIO who underwent
inpatient treatment at the surgical department of the
Ivano-Frankivsk Central City Clinical Hospital, Ukraine.
The control group included 30 apparently healthy indi-
viduals. The patients included 98 (48.5%) men and 104
(51.5%) women. The largest number of patients included
the patients of ripe age (45.0) according to the age ratio.
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Young and middle age patients constituted 41.0%, the pa-
tients of elderly and senile age amounted 14%. Admission
of all patients to the clinic was urgent in the period from
12 to 72 hours from the onset of the disease. Particularly,
19.8% of the patients were admitted during the period up
to 12 hours, 19.3% of the patients were admitted during
the period up to hours, 43.1% of the patients — up to 48
hours, 7.4% of the patients — up to 72 hours. The most
common cause of ASIO development was the presence
of adhesive process in the abdominal cavity (55.4%) as
a result of prior surgical interventions on the abdominal
organs.

Surgical intervention was aimed at the elimination of
the obstruction and the endogenous intoxication control.
ASIO elimination without bowel resection was performed
in 155 (76.7%) patients. 47 (23.3%) patients underwent
ASIO elimination with subsequent bowel resection. On
admission to the hospital, all patients were performed
standard laboratory and instrumental examinations.

Statistical processing of the research results was
conducted using software and mathematical complex
for computers and BM PC Exel-7.0 based on Microsoft
Windows 1985-2005 as well as programs for statistical
processing Analys + Soft, 2007. The law of sample dis-
tribution for normality was verified by Shapiro-Wilk test
(Herasymov, 2007). In order to test the hypothesis of mean
values equality, Student-Fischer test was used for normal-
ly distributed samples and Wilcoxon-Mann-Whitney test
was applied for the samples with the distribution differ-
ent from the normal one (Yu.E. Lekh, 2006). The content
of medium mass molecules (MMM) in blood plasma was
determined according to G.I. Gabrielian method, malo-
naldehyde (MA) was defined by testing with thiobarbi-
turic acid (E.I.LKorobeynikova, 1989). Diene conjugates
(DC) content was determined by UV absorption of hep-
tane and isopropanol extracts (V.V. Havrylov, 1986).

The patients were divided into two groups, namely
the main group and the control one. Reamberin solution
(“Polisan”) was administered to 62 patients on the back-
ground of standard infusion-transfusion therapy in order
to correct metabolic disorders and to neutralize toxic sub-
stance. The solution was administered in a dose of 400-
800 ml 2 times a day intravenously by drop infusion at a
rate of 90 drops per minute depending on the severity of
the disease before the surgery and during the first 5 days
of the postoperative period. Reamberin has antihypoxant
and antioxidant value causing a positive effect on aerobic
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Table. Dynamics of lipid peroxidation (LP) and medium mass molecules (MMM) indices
in the patients with ASIO in the postoperative period

3;:?5;?:; Groups of patients DC content (RU) (ril:ri)(::(tfl!:/tl) MMlI/{{;o)ntent
Normal rate 0.38+0.04 3.69+0.27 0.24+0.01
Before the surgery 0.62+0.03 5.49+0.29 0.44+0.02
1% day Control 0.69+0.05 5.73+0.40 0.59+40.04%*
Main 0.64+0.04 5.79+0.46 0.59+0.02
5 day Control 1.09+40.10%** 6.36+0.47 0.54+0.03
Main 0.78+0.02° 5.01+0.22°° 0.46+0.02°
147 day Control 0.82+0.08* 6.69+0.46* 0.53+0.05
Main 0.62+0.05° 5.30+0.20° 0.41+0.03°

note: * - probability of t

he difference between the index and the preoperative value,

*- P<0.05; **- P<0.01; ***- P<0.001; °- probability of the difference between the control and the main groups,

?- P<0.05; °°- P<0.001

processes in a cell, reducing the production of free radicals
and restoring the cellular energy potential [10]. The drug
is authorized for use by Central Formulary Committee of
the Ministry of Health of Ukraine. The content of medium
mass molecules (MMM), malonaldehyde (MA) and diene
conjugates (DC) in blood serum was determined at the
patients’ admission to the hospital and during 14 days of
the postoperative period in order to determine the stage of
endogenous intoxication (EI).

Results and their discussion. Investigation of the
content of primary (DC) and secondary (MA) products of
lipid peroxidation in blood serum in both groups indicated
a significant intensification of lipid peroxidation process-
es. The toxicity of blood serum correlates with the level of
lipid peroxidation products. One of their manifestations is
the initiation of free radical oxidation in the target organs,
especially in the liver, which is situated on the way of
blood outflow from the intestine [7].

The level of lipid peroxidation (LP) indicators, name-
ly DC, MA and MMM in blood serum of the patients with
ASIO in both study groups was significantly increased
before the surgery in comparison with the normal values
(Table 1). Thus, DC, MA and MMM indices constituted
0.62£0.03 relative units (RU), 5.59+0.29 micromole/I,
and 0.44+0.02 RU, respectively. The normal values were
0.3840.04 RU, 3.6940.27 micromole/l, and 0.24+0.01
RU. LP imbalance was observed in both groups on the
first day of the postoperative period. Further increase in
DC and MA concentration in blood serum was noted in
both groups up to the 5" day of the postoperative period
with gradual decrease on the 14" day, being higher than
the initial level by 1.25 times in the main group, and by
1.5 times in the control group.

An increase in MMM level in the patients with ASIO
was also observed up to the 5" day of the postoperative
period (P<0.05) without returning to normal on the 14%
day of the postoperative period.

DC, MA, and MMM content is always in blood serum
in certain concentrations as a result of LP physiological
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processes and catabolism of endogenous and exogenous
proteins in the body. An increase in these compounds
content indicates a certain level of endogenous intoxica-
tion (EI) which depends on the effectiveness of protective
detoxification mechanisms [8]. EI syndrome develop-
ment in patients with ASIO depends on hepatic function
which is responsible for toxins binding, inactivation and
elimination. An increase in LP processes intensity has a
disastrous influence on the microsomal system of hepa-
tocytes detoxification and damages the membranes of the
agranular endoplasmic reticulum resulting in the viola-
tion of spatial ratios of enzyme systems localized there.
Putrefactive microflora intensively develops in patients
with ASIO as a result of disturbance of digestion and ab-
sorption in the intestine. This microflora contributes to the
enhanced MMM formation. MMM penetrate through the
portal system to the liver as a result of protective dysfunc-
tion of the small intestinal mucous membrane and cause
damage to hepatocytes by inhibiting DNA synthesis in
them affecting mitochondria functional state. Having pro-
oxidant effect, MMM activate LP processes [9].
According to our research, the decrease in EI indices
level in patients with ASIO did not occur immediately af-
ter the small intestinal patency restoration and depended
on the degree of hepatic parenchyma damage. For that
reason the indices did not return to normal ones even on
the 14" day of the postoperative period. Reamberin has
the ability to improve the processes of internal respira-
tion and immediately reduce the activity of LP processes
in blood serum. The prescription of antihypoxant therapy,
namely Reamberin, to the patients with ASIO in addition
to commonly accepted treatment contributed to LP indi-
ces normalization. The decrease in MMM in blood serum
was also observed in the main group due to detoxicative
effect of Reamberin solution on hepatic function. Accord-
ing to the analysis of the short-term results of combined
surgical treatment of patients with ASIO, the frequency of
postoperative complications in the main subgroup of pa-
tients decreased by 1.2 times, in particular purulent-septic
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complications decreased by 2.3 times in comparison with
the control group as a result of Reamberin use. Postopera-
tive mortality constituted 17.21% in the control group and
8.92% in the main group. The patients’ stay in the hospital
decreased from 19.2 bed-days in the control group to 17
bed-days in the main group, respectively.

According to the analysis of the immediate results of
combined surgical treatment of patients with ASIO, the
additional use of antihypoxant and antioxidant therapy
reduces such indicators as the number of postoperative
complications from 33.0% to 6.6%, the number of forced
relaparotomies from 8.0% to 0.9%, indicators of postop-
erative mortality from 8% to 1.8%. The average bed day
constituted 16.52 + 2.14 days in Group I and 12.31 + 1.15
days in Group II.

Conclusions.

1. The content of toxic high-level substances was found
to increase significantly during the short period of time in
the patients with ASIO with the increase of enteral insuf-
ficiency.

2. An increase in energy defficiency in tissue cells occurs
in conditions of hypoxia due to the activation of free radi-
cal oxidation processes causing an inhibition of the anti-
oxidant support network.

3. The use of Reamberin containing amber acid in the
comprehensive treatment of patients with ASIO provided
an opportunity to reduce the patients’ hospital stay by 2.6
bed-days and mortality from 17.21 to 8.92%.

4. Reamberine has a pronounced antihypoxant and anti-
oxidant value causing a positive effect on aerobic process-
es with the activation of energy potential in cells, contrib-
uting to the restoration of the motor-evacuation function
of the intestine in case of ASIO in patients, providing an
opportunity to apply the drug in a comprehensive surgical
treatment.

Prospects for further research. The conception to de-
termine the factors of formation, progression and mutual
burdening of ASIO course is to be defined on the basis of the
obtained data. Prognostic criteria will be formulated and pro-
tocols for emergency surgery will be developed taking into
account the indicators of endogenous intoxication.
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SUMMARY

DYNAMICS OF CHANGES IN INDICES OF EN-
DOGENOUS INTOXICATION IN PATIENTS WITH
ACUTE SMALL INTESTINAL OBSTRUCTION IN
CASE OF REAMBERIN USE IN THE COMPRE-
HENSIVE TREATMENT

ISkrypko V., 2ZKovalenko A., *Talikova E.

!Ivano-Frankivsk National Medical University, Ukraine;
’Institute of Toxicology of Federal Biomedical Agency,
Russia, 3 St. Petersburg Medical Social Institute, Depart-
ment of Morphology, Pathology and Forensic Medicine,
Russia

The objective of this research was to study changes in
parameters, characterizing endogenous intoxication in pa-
tients with acute small bowel obstruction with Reamberin
included into therapy scheme.

Full physical examination and surgical treatment of
202 patients with acute small bowel obstruction were con-
ducted. The control group included 30 healthy individu-
als. Dynamics of such clinical biochemical parameters
as medium mass molecules (MMM), malondialdehyde
(MDA), diene conjugates (DC) in blood serum were ana-
lyzed in preoperative period and on the 1%, 5" and 14™ day
of postoperative period.

Significant free radical production occurred both in
preoperative period and after surgical intervention. This
was the reason to include antioxidant therapy using Ream-
berin (STPF «POLYSANYp) in addition to basic treatment.
The drug is approved for use by Central Formulary Com-
mittee of the Ministry of Health of Ukraine. All patients
were divided into 2 groups depending on the treatment
scheme. Group I consisted of 100 patients with acute
small bowel obstruction who underwent the compre-
hensive treatment according to recommendations of the
Ministry of Health of Ukraine Ne 297 dated 02.04.2010
(Standards of medical care for patients with urgent sur-
gical discases of the abdominal cavity). 102 patients of
group II received the comprehensive treatment of antihy-
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poxant and antioxidant therapy with Reamberin added to
basic scheme. The main active ingredient of Reamberin is
succinic acid. The drug was administered intravenously
by drop infusion in a dose of 400 ml a day during 7-day
period. Administration rate did not exceed 90 drops per
minute. The medicine administration was started during
complex preoperative preparation and then was done im-
mediately after the completion of surgical treatment under
resuscitation conditions.

It was shown that the use of Reamberin promotes ef-
fective correction of free radical imbalance, reduction
of endogenous intoxication and postoperative complica-
tions.

Keywords: small intestine; endogenous intoxication;
Reamberin.

PE3IOME

NTUHAMUKA M3MEHEHUHN ITOKA3ATEJEN
SHJOT'EHHOM MHOKCUKALIUU Y BOJBHBIX
C OCTPOM TOHKOKWIIEYHOWM HEIPOXO-
JTUMOCTBIO ITPU UCIOJB30BAHUU B KOM-
IUVIEKCHOM JIEYEHUM PACTBOPA PEAMBE-
PUHA

!Ckpunxo B./., *KoBasienko A.JL., *Taauxosa E.B.

'TBH3  Usano-Dpankosckuii  HAYUOHATbHBIL — MeOU-
yunckuil  ynueepcumem, Yxpauna; ‘@IBVH «Hn-
cmumym  mokcukonoeuu Dedepaivhoco MeouKo-ouo-
J02UYECKO20 azenmemeay, Canxm-Ilemepoype;
SCanxm-Ilemepbypeckuil  MeOUKO-COYUANLHBII  UHCIMU-
mym, kageopa mopgonocuu, namono2uu u cyoedHol me-
ouyunvl, Cankm-Ilemepoype, Poccus

Lenbio uccnenoBaHus SBUIOCH ONpECICHHE H3Me-
HEHMH TMoKa3arenell 3HJoreHHoNW nHTokcukanuu (OU) y
OOJIBHBIX C OCTPOH TOHKOKHIIEYHOW HEMPOXOAUMOCTHIO
NP BKJIIOUYEHHUH B CXeMy Tepanuu npenapara PeambepuH.

[IpoBeneHO KOMIUIEKCHOE OOCNIEIOBAHNE U XUPYPTHU-
yeckoe JieueHne 202 G0IBbHBIX C OCTPOI TOHKOKHIIICUHON
HEMPOXOAUMOCThI0. I'pynmoi xoHTposist 6butn 30 mpak-
THUYECKH 3/I0POBBIX CyObeKkTa. M3ydyeHbl KIMHUKO-ONOXH-
MHYECKHE TIOKa3aTelN B TUHAMUKE: B JIOONEPAIIHOHHOM
nepuose, a Takxke Ha 1-e, 5-e, u 14 cyTku mocieomnepa-
IIMOHHOTO Nepuofa. MccaenoBaHo copepkaHue MOJNEKYT
CpeAHel Macchl, MAJIOHOBOT'O ajbJIerH/a U AUEHOBBIX KO-
HBIOT'aTOB B CHIBOPOTKE KPOBH.

YCTaHOBIICHO, YTO KaK B JIOONEPAI[IOHHOM MEpHOJIE,
TaK U MOCJIe XUPYPrUYECKOTo JICUCHUs U BO30OHOBICHUS
MPOXOIUMOCTH TOHKOHM KHIIKH TPOUCXOIAT 3HAUUTEIb-
HblEe HapyIICHHUsS IPOLECCOB CBOOOIHO-PAJNKAIBLHOTO
OKHCJICHHS, YTO CTaJI0O OCHOBAaHHEM HAa3HAUCHUsS aHTHU-
THIOKCAHTHO-aHTHMOKCUIAHTHOM Tepamnuu IpernaparoM
Peambepun (OO0 «HTOD «ITOJIMCAH», 1. CaHkT-
[letepOypr, Poccus). [Ipenapar paspemen [IOK MO3
VYkpaunbl. B 3aBUCMMOCTH OT CXEMBI JIeU€HHs OOJNbHBIC

© GMN

ObuTH paszaenensl Ha 2 rpynmbl. [lepByro rpymmy cocTaBu-
a1 100 GONBHBIX C OCTPOM TOHKOKUIIIEYHON HETPOXOIH-
MOCTbIO, KOMIUIEKCHOE JICYEHHE KOTOPBIX MPOBOAMIOCH
Mo OOMICNPUHATON CXEeMe, COINIACHO PEKOMEHIAlUsIM
MO3 Vkpaunsr ot 02.04.2010 . Ne297 (CrangapTsl oka-
3aHUSI MEIMIIMHCKOM MOMOIIN OOJILHBIM C HEOTIIOKHBIMU
XUPYPrUYECKUMHU 3a00JICBAHUSIMHU OPTaHOB OPIOLITHOMN
nonoctH). Bropyro rpynmy cocraBunu 102 mamuenra,
B CXEMY JICUeHHs KOTOpBIX Obl1 100aBieH PeamOepuH.
[Ipenapat BBoAMIN BHYTpHUBEHHO KarnenbHo 400-800 M B
CYTKH, CKOPOCTb BBenieHus1 — 90 Kar/MuH, Kypc -7 CyTOK.
BBezenue npenapara oCylIECTBIISUIM NPU KOMIUIEKCHOM
MpeIoNIePaIIMOHHON TTOJITOTOBKE U Cpa3y Mociie 3aBepliie-
HUsSI OTIEPATHBHOTO JICUCHUSI B YCJIOBHUSX pPEaHMMAallMOH-
HOTO OT/ICJICHHSI.

YCTaHOBIICHO, YTO MCHOJIB30BAaHUE PAcTBOpa peam-
Oepuna crocodcTByeT 3h(HEKTUBHON KOPPEKIUK TucOa-
JlaHCa B cUCTeMe CBOOOJHO-PaJAMKAIBLHOTO OKHCIICHHS,
CHIDKEHUIO 9H/IOTCHHOW MHTOKCHKAIMM W YMEHBUICHHIO
MOCJICONEPAIIOHHBIX OCJIOKHEHUH.
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COMPLEMENTARY AND ALTERNATIVE MEDICINE AND MEDICAL EDUCATION IN GEORGIA:
STATE OF THE ART AND FURTHER PERSPECTIVES

'Nadareishvili I., 2Lunze K., 'Pkhakadze G., 'Japiashvili N., 'Tabagari N.

!David Tvildiani Medical University Georgia,; *Boston University, United States

Complementary and Alternative Medicine (CAM) re-
lates to a wide range of treatments for medical conditions
that people use instead of or in addition to ordinary medi-
cine. As CAM becomes increasingly popular among pa-
tients across the world, the appropriate education of future
providers in this field has gained attention among medical
educators and related expert circles to ensure safe practice
of quality CAM [8,12,17].

In order to inform our study of CAM teaching in Geor-
gia, we surveyed the literature regarding the prevalence
of CAM teaching in medical school curricula internation-
ally. The prevalence of CAM teaching varies in European
Union, USA and other high-income countries, but in gen-
eral most medical schools welcome further development
of CAM in their curricula [6]. While only few universi-
ties provide specialized degrees dedicated specifically to
CAM knowledge and skills, CAM curricula are imple-
mented in over half of all medical schools in the United
States through at least one course or clerkship. The majority
of the CAM teaching courses (70.9%) were didactic elec-
tives. Only six schools required a CAM course or clerkship
[8]. Other sources previously reported prevalence of CAM
course teaching to be up to 98% among American medical
schools [5]. European countries such as Germany, Austria,
the Netherlands or Switzerland less commonly have com-
prehensive CAM curricula, but often teach specific CAM
modalities, primarily homeopathy [6]. In summary, CAM
teaching is becoming increasingly common in many high-
income countries around the world [14].

In contrast, CAM was continuously being neglected by

118

medical schools in low and mid-income countries despite
evidence of its significant influence for example within Afri-
can countries, notably the South African Republic [5].

Using CAM is quite common among medical students,
and they generally hold positive attitudes towards CAM
[1-4,9,10]. The majority of medical students favored the
creation of CAM as a major subject. Professionalism im-
provement was also suggested to be one of the outcomes
of CAM teaching to medical students.

In Georgia CAM has maintained stable demand, which
is supposed to rise in the future [11]. On the other hand it
is not clear what is the CAM education status of conven-
tional medicine physicians and if or how such knowledge
is delivered to medical students and physicians.

The aim of this mixed-methods study was to inform
the process of implementing quality CAM curricula in
Georgia and strategies for the inclusion of effective CAM
curricula into medical education in Georgia.

This study’s specific objectives were to: a) Analyze
the current status of CAM education in the curricula of
accredited medical school programmes and Continuous
Professional Development courses in Georgia through
qualitative interviews with expert responsible univer-
sity staff. b) Assess attitudes of CAM through qualita-
tive interviews with academicians, medical specialists
and CAM practitioners towards the prospects of CAM
integration into medical education curricula. c) Analyze
learners’ needs and attitudes regarding the development
and implementation of CAM curricula through a survey
administered to medical students.
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Material and methods. We identified sixteen (16)
medical schools and faculties accredited in Georgia using
the World Directory of Medical Schools website. Each
medical school’s websites were thoroughly reviewed, pri-
mary to analyze the existing programme curricula leading
to the degree of medical doctor (MD).

We conducted a total of 11 semi-structured interviews.
We interviewed 5 medical education experts in the coun-
try, 3 of them heads of medical faculties. Additionally two
representatives of Continuous Professional Development
and Continuous Medical Education (CME) programme
and credit providing organization were interviewed, one
of them the organization’s president. Additionally, we
selected 4 CAM practitioners’ professional organization
representatives (representing Homeopathy, Traditional
Georgian Medicine, Acupuncture and Anthroposophical
Medicine) for semi-structured interviews using a purpo-
sive sampling approach.

Two different definitions were suggested to define
CAM and Traditional Medicine, respectively [4,5]. The
following topics were primarily discussed: Opportunities
and need of CAM educational component introduction
into MD and CME educational curricula; problems which
stakeholders are facing in regards to this topic; possible
strategies addressing the existing situation.

Expert interviews. We conducted all the interviews in
the Georgian or Russian language at places convenient
for the interviewees in a calm, comfortable atmosphere.
The interview protocol was designed and pilot-tested on
3 volunteering medical education PhD students. The con-
versation was conducted in a “semi-flexible” way, and the
respondents had freedom to express their ideas and talk
about their CAM experience.

Each participant was introduced to the study and signed
an informed consent form after reading an information paper
and getting further verbal information about our study. Line
by line, focused and theoretical coding approaches were
used to build theories and conclusions [18].

Learner survey. Medical students’ needs and attitudes
were assessed using the Georgian Medical Students’ As-
sociation member list. A specially designed questionnaire
was distributed to systematically selected 100 local medi-
cal students.

Results and their discussion. The programme search
did not identify any CAM dedicated courses in MD cur-
ricula. Some (probably little) content is delivered through
history of medicine classes in one of the universities
(with such keywords as “homeopathy”; “folk medicine”
and others identifiable in the syllabi). Some amount of
CAM knowledge is delivered through rehabilitation and/
or wellness medicine, body manipulations teaching, etc.

Qualitative interviews. This is how a medical educa-
tion expert commented the situation: “The knowledge on
CAM among physicians or students is unfortunately often
based on certain [financial] interests, or on personal ex-
perience, but unfortunately it is not available in the form
of structured modules in medical education”.
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The attitude of medical education experts was partly
positive related to some CAM modalities, while skeptical
to others. The frequency (and high rate) of success stories
they have heard and the demand from patients make the
experts reconsider their skeptical attitude towards CAM.
the same can be attributed to physicians, who reported
that many patients are referred to CAM specialists by con-
ventional health specialists and vice versa.

A general consensus observed among the participating
stakeholders was that future doctors should have at least
some basic knowledge on CAM. A CAM expert practic-
ing acupuncture (with a previous long career as a physi-
cian) stated: “The question if CAM should be introduced
into medical curricula is not a question to discuss. It
needs to be implemented definitely.” A PCD expert stated
that: “it is elementary that some basic knowledge on some
historical modalities such as homeopathy or Tibetan medi-
cine is a must for a modern doctor, despite the limited evi-
dence.” An interviewed dean said: “We raise future doctors.
Doctors have contact with patients, while the patients have
various experiences with treatment approaches and products
available in our country. These products are easily available.
When a patient tells that he is using these methods, doctors
must have some knowledge regarding these methods. Such
questions, what is the effect of CAM on our patients’ health;
if it can be utilized together with the conventional medicine
and others topics are very important. Another dean stated:
“If such a practice represents risks for patients, we are
obliged to address it in some form in our curricula”.

Regarding the importance to introduce CAM as a CME
course for physicians, a long time practitioner of homeopa-
thy and head of professional union expressed the idea that
many physicians prescribe homeopathic and other CAM
preparations, not knowing what they are prescribing. “If you
ask them what you think about homeopathy, they will say it
is a wrong direction. But in fact many of them prescribe the
remedies themselves, and they should at least know what
they are prescribing. They really don 't know. This is risky”.
An idea suggesting necessary integration of knowledge was
supported. For example, one of interviewed CAM experts
said: “Physicians should not be limited by frames. They
should know their options. If a drug didn t help or a homeo-
pathic remedy didn't help, maybe there is something else
which can benefit the patient. A strong team uniting the sides
and sharing the experience should be established. This way
physicians will be aware that in such cases where they can't
help a patient they should know what other options exists for
a patient who needs relief.”

When asked if a course can be provided to medical
schools to teach medical students, one of the CAM so-
ciety leaders stated: “Though there is no course ready at
the moment, we can develop one according to the medi-
cal school requirements, using various available educa-
tional resources... Of course, it is possible to form such
a programme.” An academic dean stated: “A separate
course can be created, not only covering the pharma-
cology aspects, but also discussing various approaches
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(maybe inviting various specialists to give lectures). I see
this course like this, this should be taught in a complex
way, with two or three days dedicated to each course”.
But some of the practitioners said that it is not enough to
teach only theory, and students need to have some practi-
cal classes, in fact introducing certain CAM modalities
as a separate subject. Others said that quite a lot could be
taught regarding certain CAM system in as little time as
a couple of days. The rest is a matter of self-education for
those who get interested.

There was a conflicting position regarding the ques-
tion of why such courses are not yet implemented? CAM
practitioners suggested that academic staff in universities
have a generally negative attitude. For example, a physi-
cian and professor of internal medicine we interviewed
mentioned that medical curricula tend to be built accord-
ing to the qualification requirements for MDs, which
doesn’t consider CAM skills or knowledge.

It was also recognized that medical curricula are often
overloaded, and time restrictions are crucial in this case. A
medical educator says: “I myself am teaching pharmacol-
ogy, and in our textbook there is a chapter which is dedi-
cated to CAM approaches. Unfortunately we don t teach
this chapter, due to the limits of time. I think it is neces-
sary...” Others prioritized such complicating reasons as
no clarity on who should be teaching (as CAM is largely
unregulated, while practitioners are not professionally
certified) and what should be taught (with an idea that it
should depend on prevalence of use, while such data is not
available). “In the existing reality, where CAM is not reg-
ulated, whom can we trust to teach future and practicing
physicians?” It was agreed that teaching must be objec-
tive, guaranteeing that physicians don’t obtain more prob-
lems than benefit out of the content. Ideas on how much
content should be taught ranged. The medical education
experts were conservative and suggested that an elective
subject is a good option. “Unfortunately today we don't
teach CAM in our university. But I personally as a dean
have a great wish to introduce it in some form, at least as
an elective subject, I think this knowledge is necessary.
For the beginning it can be elective and in future might be
transferred to general courses”. An MD programme dean
suggested that it would be good to introduce the subject
to medical residents. A CAM practitioner suggested that a
foreign model can be introduced — blending face-to-face
sessions with online work and independent work. A medi-
cal education expert: “It should be delivered in an interac-
tive format, in a form of discussion. Probably a problem
based learning is preferred rather than didactic.” Sides
agreed that a lot of work needs to be done, and currently
there is no initiative or project working on this. One of the
practitioners said: “/ think this should be led by youth. It
needs a young health professional full of energy, knowl-
edge and objectives good to patients”. A medical school
dean noted: “Today we can safely introduce CAM content
for MD students through studies of public health (cover-
ing such topics as epidemiology, patient safety, medical
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ethics, expenses and others) while deeper integration of
CAM into MD and CME curricula should be a step by
step process based on an international collaboration.”

Learner survey results. About half of the surveyed stu-
dents were familiar with CAM (mostly stating they were
“somewhat familiar), predominantly through literature.
Most of them would like to receive further knowledge on
CAM. The absolute majority (95%) would like the uni-
versities to develop a CAM course (if even only a few
days long). About half said they would enroll in such a
course if it was obligatory, another half would join in any
case. Many of those who were familiar with CAM didn’t
exclude practice in one of the disciplines. It appears that a
majority of students had used CAM previously, primarily
herbs, homeopathy, dietary supplements, vitamins/miner-
als and manual therapy/massage.

Our findings, though limited by small sample size,
support the findings abroad ([1-4,9,10]) that medical
students’ attitude is generally positive rather than nega-
tive, and they would generally welcome introduction of
a CAM course. On the other hand, unlike in studies from
abroad, medical students in Georgia have very limited
academic knowledge on CAM. The high interest could be
explained by high rate of personal experience of CAM
treatments by students.

The fact that most medical schools have a packed cur-
riculum, leaving very little or no time for CAM compo-
nent (often as an elective subject) was earlier mentioned
by Berman in 2001 [5]. The author also expressed the idea
that unless qualification requirements are changed, will to
change curricula will not be strong enough. The idea of
using PBL classes to give students necessary knowledge
was mentioned.

Qualification requirements for future doctors are in a
developmental stage in this country. This doesn’t allow
the priorities to be defined firmly, resulting in great varia-
tions among the medical school programmes. In spite of
time deficits as described by academic deans, doubts re-
main whether it is indeed impossible to introduce a short
course on CAM.

In consideration of the possible adverse effects of
CAM therapies, doctors should be aware of the high prev-
alence of CAM use among patients with diseases and be
prepared to discuss that use with those patients. There is a
wide variety of approaches to content and amount of stud-
ies on CAM to MD students. Curriculum planners should
consider the importance of evaluating the impact of CAM
inclusion in medial curriculums to better inform medical
education planning, policy and implementation [5,13].

Many institutions globally, provide CME credits for
CAM teaching [15] Innovative approaches, particularly
the role of dual trained clinicians in CAM and conven-
tional medicine, should be further explored within medi-
cal educational settings [13].

Conclusion. Based in this study’s findings, as a first
step of CAM integration into the medical curricula in
Georgia, we recommend to develop and offer an an elec-
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tive subject and/or public health based content teaching
for MD students and CME courses for physicians. Inter-
disciplinary and international collaborations may help
achieve best outcome, and safe practice of CAM in Geor-
gia, forming a base for physician — CAM practitioner col-
laborations for quality care for patients in Georgia.
Financing. The article is produced in the frameworks
of the research project “Study of Traditional and Comple-
mentary Medicine Existing Practice in Georgia for Re-
search Based Public Health Policy Development”, Project
number: PhDF2016_29, financed by the Shota Rustaveli
National Science Foundation, Tbilisi, Georgia (Www.

rustaveli.org.ge).
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SUMMARY

COMPLEMENTARY AND ALTERNATIVE MEDI-
CINE AND MEDICAL EDUCATION IN GEORGIA:
STATE OF THE ART AND FURTHER PERSPECTIVES

"Nadareishvili I., 2Lunze K., '"Pkhakadze G.,
!Japiashvili N., 'Tabagari N.

'David Tvildiani Medical University, Georgia,; *Boston
University, United States

Aim - complementary and alternative medicine
(CAM) is popular in Georgia, but providers’ training
not well understood or regulated. The aim of this mixed-
methods study was to inform the process of implementing
quality CAM curricula in Georgia and strategies for the
inclusion of effective CAM curricula into medical educa-
tion in Georgia.

We analyzed existing medical curricula. We conducted a
contextual analysis based of qualitative data collected from
relevant medical education experts, qualified physicians,
CAM practitioners and other stakeholders; and administered
a quantitative MD students’ survey to MD students.

CAM components are currently not represented in
medical curricula in Georgia. Physicians largely lack ad-
equate knowledge of CAM and its practice. All stakehold-
ers supported that it would be beneficial to develop CAM
educatory courses, both to future practitioners (medical
students, initially as an elective subject) and practicing
physicians (through CME).

We recommend development/integration of an elec-
tive subject and/or a curricular component as a first step of
CAM integration into the medical curricula in Georgia for
MD students and CME courses for physicians. Interdisci-
plinary and international collaborations may help achieve
best outcome, and safe practice of CAM in Georgia, form-
ing a base for physician — CAM practitioner collabora-
tions for quality care for patients in Georgia.

Keywords: complementary alternative medicine
medical education.
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PE3IOME

HETPAINMIIMOHHASA U AJIBTEPHATUBHASA ME-
JUIUHA 1 MEJULIMHCKOE OBPA3OBAHUE B
I'PY3UU: PEAJIBHOCTDb U HEPCIIEKTHUBbI

'"Hapapeumsuimn W.T., Ylynune K.K., TIxakanze I.T.,
Ulxanuamsuau H.H., 'Tadarapu H.C.

IMeouyunckuii ynueepcumem um. J. Teunouanu, I pysus;
?Vuusepcumem Bocmona, CIIIA

[enpro WccIenOBaHUS SIBHICS AHAJIN3 IEPCIIEKTHB
BHEJ[PEHNUsS KOMIIOHEHTA HETPAJWIMOHHOW M aibTep-
HaTUBHOM MEIUIMHBI B MEAWIMHCKUE KypPUKYIYyMBI U
KypCHI HETPEPHIBHON MPO(heCcCHOHANIBHOW HOATOTOBKH,
JeicTyomue B Ipy3uu.

W3ydeHsl ¥ IpOaHATM3UPOBAHbI CYIIECTBYOIINE Me-
JTUIOMHCKHAE KyPPUKYTyMbl. [IpoBeIeH KOHTEKCTyanbHBII
aHAIM3 HAa OCHOBE KOJIMYECTBEHHBIX M KauyeCTBEHHBIX
JTAaHHBIX, TOJYYCHHBIX B PE3YJbTaTe COTPYAHHYECTBA C
9KCTIEPTaMU MEIUIIMHCKOT0 00pa3oBaHusl, BpauaMH, CIie-
[UAIICTaMH HETPAJUIUOHHOM U albTepHAaTUBHON Meau-
uuasl (HAM), cTyneHTaMu U APYTHMH 3aHHTEPECOBAH-
HBIMH JINI[AMHU.

W3y4aeMblii KOMIIOHEHT OTCYTCTBYET B KypUKYJILIY-
Max AEHCTBYIOIIMX IporpaMm. Bpauu He Brajeror Jo-
CTAaTOYHBIMM 3HAHUSMHU 00 aJbTEPHATHBHBIX METOAAX
nedeHns. HeoOXoaqnMo BHEAPHUTH KypChl HEMPEPHIBHON
podecCHOHATBHON MOATOTOBKH KakK sl OyayIInX, TaKk
U JJI IPAKTHKYIOUINX Bpadeil.

B pesynbraTe MpoBeIeHHOTO HCCIEI0BaHMS aBTOPHI
PEKOMEHAYIOT BHEJpPEHNE (PaKyIbTaTUBHOTO MpeaMeTa
n/nnu komnoneHta HAM B MeauumHCKHE KyppHKYITY-
MBI JUISL CTY/IEHTOB MEINKOB M COOTBETCBYIOILIHE KyPChI
HEMpEepBHIBHOW TPO(eCcCHOHANBHOW IMOATOTOBKH IS
Bpadeil. DTO ynmydmuT 6€301acCHOCTh MAIlHEHTOB U CO3-
JIaCT OCHOBY JUIS NMPAKTUYECKOTO M HAYYHOTO COTPY.-
HHUYECTBA Bpayed M CHELHUAIMCTOB ajbTE€PHATUBHOU
MEAHNINHBL.
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A COMPUTER MODELING STUDY OF BINDING PROPERTIES
OF CHIRAL NUCLEOPEPTIDE FOR BIOMEDICAL APPLICATIONS

'Pirtskhalava M., 'Egoyan A., 'Mirtskhulava M., 2Roviello G.

!University “Geomedi”, Thilisi, Georgia; *Institute of Biostructure and Bioimaging, Naples, Italy

Over the past five decades the attention of medicinal
chemists has been concentrated on protein-ligand bind-
ing. However, in the recent years researchers started to
search for small molecules, peptides or proteins that can
bind to defined sites in RNA molecules in order to block
or otherwise modulate their function. Unfortunately,
computational methods for RNA-ligand docking are not
as well studied as analogous methods for protein-ligand
docking [2,5,16].

The use of molecules specifically aimed at controlling
the cellular activities relevant in biomedicine, by means
of the molecular recognition of nucleic acids, presents a
subject of crucial scientific interest in the emerging fields
of biochemistry and pharmaceutical chemistry. Due to the
biological importance of poly rA as a target for regulation
of gene expression, achievable by self-structure inducing
drugs in poly rA-based mRNA tails, the significance of
such molecular tools for developing innovative biomedi-
cal strategies, mainly in the field of anticancer therapy, is
clear [8].

Nucleopeptides are nucleobase-decorated peptide
structures that often show interesting properties of mo-
lecular binding, thus resulting good candidates for the de-
velopment of innovative drugs suitable for anticancer and
antiviral therapies [9,10].

The ability of a peptide-based molecular device to bind
nucleic acids can be reinforced by cationic residues suit-
ably introduced into the oligoamide backbone [7,11,12],
and in this regard several recent literature sources report
on succesful nucleopeptides containing basic amino acids
that conferred the overall positively-charged nature of the
construct, confirming ability to interact with the anionic
nucleic acids [13,14].

Despite the interesting literature data on cationic nu-
cleopeptides as nucleic acid-binders for biomedical appli-
cations, there is no information on any computer-based
studies aimed at investigating how the above interaction
could take place. Hence, our efforts by computer mod-
eling approaches were directed to study the interactions
occurring between a hexathymine nucleopeptide (cited as
T6) and a 18 bases-long fragment of poly rA RNA (A18),
used as a model system.

Material and methods. The structure of the hexathy-
mine nucleopeptide

Nucleopeptides, however, can be also artificially syn-
thesizes in laboratory with several chemical modifications
and our interest in them is justified by their interesting
properties, such as binding of several biomolecules (e.g.
proteins or nucleic acids) of biomedical significance [15].
At present, the efforts of drug discovery and development
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are focused on identifying and optimizing drug candidates
that act through inhibition of specific enzyme targets.

In this study special attention has been paid to the bind-
ing between the hexathymine nucleopeptide T6 and poly rA
RNA (A18) and to T6/A18 molecular complexes formation
analysis, because the T6 molecules are main candidates for
drugs for antiviral and anticancer therapies and represent the
main aim of the present research (Fig. 1).

Binding experiments, performed by CD spectroscopy,
showed that this peptide-like analog of DNA, resulted
well soluble in water and did not present any tendency to
self-aggregate, was able to interact with complementary
DNA and RNA molecule inducing significant conforma-
tional structure variations of the nucleic acid, as observed
in the case of the experiment with RNA [14].

After purification nucleopeptide was assayed in bind-
ing experiments with poly rA RNA. Such experiments
were performed by Circular Dichroism (CD) under con-
trolled pH and temperature conditions using concentra-
tions of ligand corresponding to those reported in lit-
erature on analogous cases. The dramatic change in CD
signal that followed the mixing of the two solutions con-
taining the thymine nucleopeptide and poly rA clearly
suggests the formation of nucleopeptide/RNA complex
with a nucleobase T:A=2:1 ratio [15].

The method of computer modeling

In the beginning, we studied how one thymine T1
binded one adenine Al and a large molecule of poly rA
RNA (A18). Molecular mechanics Amber force field
model has been applied for computer modeling using Hy-
perchem software [4]. For our model, we have selected
partial charges calculated with Open Babel for mmff94
force field which had been reported to be well-suited
for intermolecular interactions as used in Amber and
Charmm [6,17]. Simulation temperature was 278K, simu-
lation time - 50-100 ps.

On the basis of the obtained T1/A18 binding configu-
rations we constructed T2, T3, T4, T5 and T6 molecules
with configurations optimal for docking onto the receptor
(A18). Our program Molecular Designer allowed us to se-
lect binding sites: e.g. we were able to select groups of atoms
of the receptor to participate in the docking. Using Hyper-
chem software we ran geometry optimization for the mod-
eled configuration of the drug to find its local conformational
state (the steepest descent method has been applied) and only
then, the molecular docking modeling procedure was per-
formed for the optimized molecule of the drug. The start po-
sitions of a ligand and the receptor have been selected taking
into account possible binding sites, and the starting distance
between them was set to 3-4 A.
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Fig. 1. Structural representation of the repeating units forming the cationic nucleopeptide T6 (a)
and the anionic RNA A18 (b)

Results and their discussion. Computer modeling for
conformational states calculated by Model Builder of Hy-
perchem allows us to confirm experimental results for the
ability of a chiral nucleopeptide to bind a target such as poly
rA RNA and to calculate the binding energy of the complex
system (-72.18 kcal/mol). Calculated diagrams also show
that there are several sites on the molecule capable of un-
dergoing electrostatic or hydrogen bonding interactions. To
obtain more accurate picture we should assign atomic partial
charges to the molecules and perform conformational analy-
sis according to the scheme described in the previous section.

Binding site identification is the first step in the structure-
based design and usually relies on identification of concave
surfaces on the receptor appropriate for ligand binding [1,3].

At the first stage of our research we consider the simplest
case: one thymine T1 and one adenine A1l. Conformational
states of T1 and A1 have been calculated using Avogadro
free software (Random Rotor Search method was selected
for conformational analysis). From calculated conforma-
tional states for A1 we selected a position similar to Al
position in a single stranded RNA molecule.

For T1 we selected a position, which would enable the
complementary-nucleobase interaction and the electrostatic
interaction between the negative phosphate group of RNA
and the positively charged residues of the nucleopeptide.

It has been found that the results of computer model-
ing depend on a force field. According to the data pub-
lished in the literature Amber and Charmm force fields
exhibit relevant results for tasks similar to ours [6].

It has been shown that the assignment of appropriate
atomic partial charges was essential for obtaining mean-
ingful results from any electrostatics calculation. We have
selected mmff94 force field partial charges, which pro-
vide good results for intermolecular interactions using the
common two-body additive Coulomb interactions [6,17].

Molecular mechanics Amber force field model has been
applied for computer modeling using Hyperchem software.
The results of geometry optimization demonstrate that mol-
ecules of T1 and A1 establish stable complexes due to the
complementary-nucleobase interaction and the electrostatic
interaction between the negative phosphate groups of RNA
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and the positively charged residues present in the cationic
nucleopeptide structure. Both methods detect the above-
mentioned interactions between the molecules. From the re-
sults of computer modeling presented in Fig. 2 it is apparent
that there are two hydrogen bonds between nucleobases of
the molecules and there are a few hydrogen bonds between
the phosphate group of A1 and the positively charged residue
of T1 (hydrogen bonds responsible for these interactions are
shown by dashed lines). Nucleobases of the molecules are
almost coplanar which is in agreement with the data reported
in the scientific literature.

Fig. 2. Tl and A1l molecules after geometry optimization
using Amber force field and mmff94 partial charges (sim-
ulation temperature is 278K, simulation time is 100 ps)

The computer modeling study performed by semi-em-
pirical quantum mechanical methods AM1 and PM3 also
detects hydrogen bonds between the nucleobases of the mol-
ecules and calculates similar positions for the molecules.

Hydrogen bonds between atoms of poly RNA and thy-
mine molecules can be subdivided into five classes:

1. Intermolecular hydrogen bonds between nucleobases
(bonds 1, 2);

2. Intermolecular hydrogen bonds between the phosphate
group of poly RNA and the positively charged residue of
a thymine molecule (bonds 3, 4).

3. Other intermolecular hydrogen bonds (bond 5);

4. Intramolecular hydrogen bonds of the thymine mol-
ecule (bond 6);

5. Intramolecular hydrogen bonds of the poly RNA mol-
ecule.
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At the next stage of computer modeling we studied
the interactions between T1 and a large molecule of poly
rA RNA (A18). Stable configurations of molecular com-
plexes calculated for the case of one thymine and poly rA
RNA containing 18 adenines are shown in the Figs. 3 a)
and b). Hydrogen bonds are shown by dashed lines. We
can see that the molecules are bound mainly by the first
and the second class bonds. Second class bonds are more
flexible than first class bonds. This is why there are differ-
ent configurations of the T1/A18 complexes.

Then we repeated the computer modeling procedure for
the molecular complexes T2/A18, T3/A18, T4/A18, TS/A18
and T6/A18. Conformational states for the thymine nucleo-
peptide molecule containing a different number of thymines
were obtained after geometry optimization of molecules
constructed on the basis of conformational states calculated
before for molecules with a lower number of thymines.

Fig. 3. Different bindings between the T1 and A18 rhol—
ecules (hydrogen bonds are shown by dashed lines)

Next, we performed molecular docking procedures
for T2/A18, T3/A18, T4/A18, T5/A18 and T6/A18 using
both actual types of binding: first - shown in Fig. 3 a); and
the second - in Fig. 3 b). Configurations of the thymine
molecule generated by our computer program for differ-
ent arrangements of docking sites on the A18 molecule
were optimized later using the standard methods of ge-
ometry optimization provided by Hyperchem. The con-
figurations with minimal potential energy were selected
for molecular dynamics simulation.

Stable configurations of T2/A18, T3/A18 and T6/A18

complexes calculated for the second type binding are
© GMN

shown in Fig. 4 a), b), ¢) (simulation temperature is 278K,
and simulation time is 50-100

b N :

Fig, 4. Stable configurations of T2/A18, T3/A18 and T6/
A18 complexes (simulation temperature is 278K, simula-
tion time is 50-100 ps)
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Computer modeling of the T1/A18, T2/A18, T3/
A18, T4/A18, T5/A18 and T6/A18 molecular complexes
shows that molecules of thymine and poly RNA form sta-
ble complexes, where the average number of second class
bonds is approximately two times greater than the average
number of first class bonds.

The result of modeling demonstrates that almost all thy-
mine nucleobases and phosphate groups participated in the
binding. The number of H-H bonds between T6 and A18
molecules is about 20-25. The potential energy calculated
for the binding is between -235 kcal/mol and -180 kcal/mol.

Proceeding from all these findings, we can confirm that
the hexathymine nucleopeptide investigated in this work is
an innovative molecular tool able to interact with RNA, and
thus its application as RNA-binder could be beneficial in
the biomedical research. Moreover, the results of the pres-
ent study can be extended also to other cationic nucleobase-
carrying peptides for which nucleic acid-binding ability is
already known or, more interestingly, our computer-assisted
approach could serve to predict which novel nucleopeptide
modification could lead up to novel efficient nucleic acid-
binding candidates for anticancer or antiviral strategies.

The computer modeling allows us to confirm experimen-
tal results for the ability of a chiral nucleopeptide to bind a
target such as poly rA. The structures calculated by Hyper-
chem software show the formation of a nucleopeptide/RNA
complex based on both H-bonds due to the complementary-
nucleobase interaction and the electrostatic interaction be-
tween the negative phosphate groups of RNA and the posi-
tively-charged residues present in the cationic nucleopeptide
structure. Calculated diagrams also show that there are sev-
eral sites on the molecule capable of undergoing electrostatic
or hydrogen bonding interactions.

The computer analysis of interactions between thy-
mine nucleopeptide and poly RNA makes it possible to
predict the optimal configuration of a thymine molecule dur-
ing binding with poly RNA: slightly twisted and stretched
thymine molecule lies on the molecule of poly RNA.

Remarkably, a significant role is played not only by
the recognition of complementary nucleobases but is also
a consequence of the electrostatic interaction occurring
between anionic phosphodiester moieties and the cationic
residues present in the nucleopeptide structures.

We can hypothesize that the object of our research, a
thymine-containing nucleopeptide, binds the complemen-
tary polyadenylic RNA strand involving only some of the
nucleobases (thymines) in the H-bond interaction with the
adenine bases, while the remaining thymines are virtually
free to form different interactions (e.g. aromatic interac-
tions). By Circular Dichroism (CD) spectroscopic stud-
ies, performed in the Naples University on solutions of
the nucleopeptide-RNA complexes at different concentra-
tions under controlled pH and temperature conditions, we
have obtained a more detailed quantitative information on
the nature of the complexes.

In more detail, the results of these studies seem to in-
dicate that the nucleopeptide binds poly rA with a stoichi-
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ometry involving a T/A ratio higher than 1. These results,
together with the already mentioned data of molecular mod-
eling, suggest that the nucleopeptide forms with the poly rA
supramolecular complexes are held not only by the comple-
mentary nucleobase (A/T) recognition, but also by other
weak interactions (e.g. hydrophobic or aromatic interactions
furnished by unpaired nucleobases), which reinforce their
structure. Thermal denaturation experiments conducted by
UV spectroscopy did not reveal any sigmoidal melting curve
(as expected in case of standard complexes of nucleic acids)
in case of the nucleopeptide-RNA complexes. This can be
ascribed to the different nature of the interactions occurring
between the two ligands or to the higher stability of these
hybrid complexes with respect to the natural (nucleic acid/
nucleic acid) complexes.

Our research demonstrates how the complex use of
computer modeling and bioengineering may help us to
make the process of development of drugs for anticancer
therapy more effective and faster.

Computer modeling makes it possible to estimate the
contribution of different intermolecular hydrogen bonds
into the binding between a nucleopeptide and RNA and
may be used for optimization of the synthesis of antican-
cer and antiviral drugs.

In conclusion, based on the above-mentioned results
we can state that the nucleopeptide object of the present
research project is able to interact with poly rA, a RNA of
strategic importance in a view of the innovative biomedi-
cal approaches, the properties of which are of obvious in-
terest for further scientific investigation to be conducted
soon by the researchers involved in the present project.
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SUMMARY

A COMPUTER MODELING STUDY OF BINDING PROPERTIES
OF CHIRAL NUCLEOPEPTIDE FOR BIOMEDICAL APPLICATIONS

'Pirtskhalava M., 'Egoyan A., 'Mirtskhulava M., ’Roviello G.

"University “Geomedi”, Georgia, Thilisi,; *Institute of Biostructure and Bioimaging, Naples, Italy

Nucleopeptides often show interesting properties of
molecular binding that render them good candidates for
development of innovative drugs for anticancer and an-
tiviral therapies. In this work we present results of com-
puter modeling of interactions between the molecules of
hexathymine nucleopeptide (T6) and poly rA RNA (A18).
The results of geometry optimization calculated using Hy-
perchem software and our own computer program for mo-
lecular docking show that molecules establish stable com-

plexes due to the complementary-nucleobase interaction and
the electrostatic interaction between the negative phosphate
group of poly rA and the positively-charged residues present
in the cationic nucleopeptide structure. Computer modeling
makes it possible to find the optimal binding configuration
of the molecules of a nucleopeptide and poly rA RNA and to
estimate the binding energy between the molecules.

Keywords: nucleopeptide, poly rA RNA, cancer, vi-
rus, geometry optimization, Amber.

PE3IOME

KOMITBIOTEPHOE MOJEJIMPOBAHUE CBA3BIBAIOIINX CBOMCTB
XHUPAJIBHOI'O HYKJIEONIENITUJAA B BUOME/IUIUHCKHUX HEJAX

Tupuxanasa M.B., 'Erosin A.D., 'Mupuxyiaaa M.B., *Posuenio Jx. H.

"Vausepcumem « I eomeouy, Tounucu, I pysus; *Hruemumym 6uocmpyxkmyp u buoomo6paicerus, Heanonv, Umanus

W3BecTHO, 4TO HYKJICOTICIITH B IPOSIBISIOT HHTEpEC-
HbIE CBOMCTBA MEKMOJIEKYJIIPHBIX B3aUMOJEHCTBUH, TEM
CaMBIM SIBJISSCH XOPOIIMM MaTepraIoM Ui pa3paboTKu
WHHOBAIIMOHHBIX aHTHUPAKOBBIX U aHTUBUPYCHBIX Iperia-
patoB. B cTaTbe npeacTaBieHbl PE3YJIbTaThl KOMIIBIOTEP-
HOI'0 MOZEJIMPOBAHUS B3aUMOAEHCTBUN MEKIY MOJIEKY-
JlaMH TeKcaTuMHHOBOro Hykieonentunaa (T6) u monu
rA PHK (A18). Pe3ynbprarsl reoMeTpUueCKOi ONTUMU-
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3allMM, PACCYMTAHHBIC C HCIIOJIB30BAHUEM IPOTPAMMBbI
Hyperchem u npennoxxeHHOH aBTOpaMu MPOrpaMMBI
JUTISL MOJICIIMPOBAHHUST MOJICKYJISIPHBIX CTPYKTYp, IOKa-
3a1H, 9T0 MoJiekynbsl T6 u A18 cTpemsaTca obpazoBath
CTaOMJIbHBIE KOMIUIEKCHl BCIEICTBHE B3aHMOJOINOJI-
HSIOIIET0 JIEHCTBHA MEXIy HyKiIeo0a3aMu MOJIEKYI
U DJIEKTPOCTATUYECKOIO B3aUMOACHCTBHS MEXKIY OT-
punareiabHo 3apspkeHHo# (ocdarnoil rpynmoit PHK
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U TIOJIOXKHUTEIBHO 3apsDKEHHBIMU ()parMeHTamu, MpH-
CYTCTBYIOIIMMU B KaTHOHOBOW CTPYKType HYKIEO-
nentuaa. KoMnproTepHOE MOAEIMPOBAHUE IO3BOJISAET
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OTIPEICTUTh ONTHUMATIbHYIO KOH(PUTYPAIUIO MOJICKYJ
nykieonentuaa u noau rA PHK u paccuurars snep-
THIO CBS3U MEXJY HUMH.
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ASSESSMENT OF THE LEVEL OF KNOWLEDGE OF MEDICAL PERSONNEL
IN DIARRHEA AND HEMOLYTIC-UREMIC SYNDROME

!Chokoshvili O., *Vepkhvadze N., 'Tsertsvadze T., *Gabrichidze T., 2Khorbaladze M.

!Infectious Diseases, AIDS and Clinical Immunology Research Center, *Thilisi State Medical University,
SM. lashvili Children’s Central Hospital, Georgia

Diarrheal disease is the second leading cause of
death in children under five years old. Globally, there
are nearly 1.7 billion cases of childhood diarrheal dis-
ease every year. Diarrhea is a leading cause of malnu-
trition in children under five years old [3]. Pneumonia
and diarrhea remain major killers of young children.
Together, these diseases account for 29% of all deaths
of children less than 5 years of age and result in the loss
of 2 million young lives each year [14]. Children who
are malnourished or have impaired immunity as well as
people living with HIV are most at risk of life-threat-
ening diarrhea. Diarrheal diseases are both preventable
and treatable and most cases of death are associated
with incorrect and late treatment [1,2,5,6,9,13]. Bloody
diarhoea and dangerous clinical conditions Hemolytic
Uremic syndrome (HUS) might be complications of di-
arhoeal diseases. Bloody diarrhea or HUS can develop,
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if person is infected shiga-toxin producing E. coli. He-
molytic Uremic syndrome (HUS) characterizes with
triad of symptoms: Hemolytic anemia, acute thrombo-
cytopenia and acute kidney failure. HUS is diarrheal,
which develops after diarrhea and non diarrheal. Non
diarrheal HUS develops without diarrhea and might
be caused by different pathogens, bacteria or virus. An
estimated 6% of STEC O157:H7 diarrhea is compli-
cated with HUS and in 5% it could has lethal outcome.
Other non O157:H7 might cause HUS, mainly for Eu-
rope [4,7]. HUS is especially dangearous among chil-
dren [12]. Around 2,195 child dies with complications
of diarrheal diseases every day, this number is larger
than death caused with AIDS, TB and Malaria together,
everyday [8].

The national communicable disease surveillance
system of Georgia monitors diarrheal diseases. Nation-
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al regulation mandates notification of diarrhea cases
within 24 hours after registration. More than 3 epidemi-
ologically-linked cases trigger an investigation. More
than 34000 cases of diarrheal diseases were registered
in 2016 including cases from 14 food borne outbreaks
[10]. Bloody diarrhea and HUS outbreaks and sporadic
cases have been registered in last decade in Georgia. In
2009 our team of investigators investigated an outbreak
of HUS and Bloody diarrhea cases in Georgia and first
time in our region we detected O104:H4 E. coli. HUS
and bloody diarrhea are not the reportable conditions in
Georgia [10]. As the conditions are non-reportable and
neglected, a big number of medical personnel experi-
ences lack of information of bloody diarrhea and HUS.

In this paper we reported the results of our survey
conducted among medical personnel to determine their
knowledge about diarrheal diseases and HUS.

Material and methods. To assess knowledge of
medical personnel about bloody diarrhea and hemo-
lytic uremic syndrome we conducted cross-sectional
survey among medical personnel at different clinics
in Tbilisi (capital of Georgia) and in three biggest re-
gional cities (Zugdidi, Batumi and Kutaisi) of Georgia.
A total of 12 clinics were selected from them 6 were in
Thilisi and 2 at each regional cities. We selected clinics
providing diverse medical services including services
for gastrointestinal diseases, infectious diseases and
kidney diseases. Our selection included most clinics
with capacity of care for patients with infectious dis-
eases and kidney failure in Georgia. We designed and
validated self administered questionnaire to assess the
knowledge of bloody diarrhea and hemolytic uremic
syndrome among medical professionals. We used con-
venience sampling methodology to sample participants
from the clinics medical personnel. Sample size was
calculated using true population sample size calcula-
tion formula in R for windows. The number of medical
personnel in Georgia provided in the newest national
statistical yearbook was considered as population for
survey. The rate of correct knowledge was considered
to be 50 % (P=0.5), the 95 % (CI 95%) confidence in-
terval and 5% (delta=0.05) the margin of error was re-
garded as acceptable. After calculations we got the true
sample size to be equal 379 participants.

We estimated the number of medical personnel in
the clinics, selected and interviewed 5-10% of person-
nel. Survey questioners were self-administered and
anonymous with no personal information. We collected
filled questioners and entered into the electronic data-
base. After collecting and entering all questionnaires
into database data was entered into statistical package
R for windows v3.3.2. Data was cleaned from missing
and incorrect values and coded for data analysis. We
did descriptive analysis of demographic and sociologic
data of respondents. 8 questions were used to define
knowledge of diarrhea diseases etiology, treatment,
prophylactics and complications of diarrheal diseases.
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We had 5 questions to assess knowledge on HUS and
its complication. We calculated total knowledge scores
for diarrheal diseases and HUS separately. All correct
answers were given one score and zero for incorrect
answers. The total scores were divided in three levels
of knowledge: low, middle, and high. 5 independent
variables, including respondents’: age, gender, geo-
graphic location of the clinics of respondents, medical
specialty and duration of medical experience were test-
ed using chi-square test for association to total scores.
We applied multiple logistic regression model to iden-
tify possible factors (age, gender, geographic location,
medical specialty and duration of medical experience)
associated with respondents knowledge related to the
diarrheal diseases, HUS and its complications. The re-
sults were presented as an odds ratio (OR) value with a
95% confidence interval (95%CI) and P<0.05. For data
analysis we applied R statistical language using pack-
age R for windows v3.3.2 [11].

Ethical Considerations

This study is the one of the research study of the
PHD program in preventive medicine, The name of
PHD program “Epidemiological characteristics of
bloody diarrhea and Hemolytic Uremic 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 pro-
gram and for this study.

Results and thier discussion. Univariate analysis.
We were able to interview 366 medical personnel using
structured questionnaire. Among them 73% (267) were
females and 27% (99) males. Mean age of participants
was 40.8,IQR (27-52). A total of 64% (235) participants
were recruited from clinics located in Tbilisi. From sur-
vey participants 83% (305) were physicians and 17%
(61) were assistances of physicians. Survey partici-
pants had diverse medical specialty backgrounds: 39%
(141) were pediatrics working in pediatric clinics, 31%
(115) were infectious diseases specialists, 30% (110)
were with various medical backgrounds from medical
clinics, including urologists, emergency specialists and
etc. 61% (223) of patients had more than 10 year expe-
rience of medical work (Table 1 and Fig.).

In descriptive analysis 48% (176) of participants
had correctly answered on the question about death
rate due to diarrheal diseases and its complication
in the world. 95% (348) of participants identify the
correct definition of diarrheal diseases. 74% (272) of
participants provided correct answers to the question
about the spread of diarrheal diseases in the world.
Only 57% (208) of survey participants were able to
identify etiology of diarrheal diseases. 65% (236)
and 52% (189) of participants were able to correctly
define minimal and maximal incubation periods and
95% (346) had correct information on treatment of
diarrheal diseases. In the section of complications
of diarrheal diseases only 61% (224) of participants
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Table 1. Demographic characteristics of participants of knowledge survey about bloody diarrhea
and hemolytic uremic syndrome among medical professionals in Georgia, 2016, N=366

L. All Thilisi Regions
Characteristics name/levels

% N % N % N
Category levels 366 | 100 235 64 131 17
<30 109 | 30 87 37 22 17

Age group
30+ 257 | 70 148 63 109 83
Male 267 | 73 165 70 102 78

Gender
Female 99 27 70 30 29 22
o Physician 305 83 196 83 109 83
Speciality — -

Physician assistant 61 17 39 17 22 17
Medical experience <10 143 39 120 51 23 18
years 10+ 223 61 115 49 108 82
o _ Pediatrician 141 39 111 47 30 23
Participant medical Infectious Disease specialist 115 | 31 81 35 34 26

profession
Other (ER, Surgery, etc.) 110 30 43 18 67 51

were able to provide correct information about pos-
sible complications of diarrhea. 47% (168) of medi-
cal professionals were able to select correct defini-
tion of Hemolytic Uremic Syndrome (HUS) from
multiple answers and 47% (170) correctly identifies
etiological factors for HUS. 48% (171) identified
correct treatment for HUS and 40% (143) correctly
identifies basic principles of HUS prophylactics.

Multivariate analysis

Methods of bi and multivariate analysis were used to
test association between knowledge of diarrheal diseases
and predictor variables. Chi square test was used to test
statistically significant association (p<0.05) between the
levels of total diarrheal scores and predictor variables and
multivariate logistic regression model was used to control
confounders.

Geographic location of clinics (X?>=0.87, p>0.05) was
not associated with total knowledge scores of diarrhea,
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other predictor factors including medical background
(X?=34.0, p<0.001), sex (X>=14.8, p<0.001), age groups
(age was divided in two categories <30 and 30+ years)
(X?=7.6, p<0.05) and working experience in years divid-
ed in two groups (<10 and 10+) (X*=12.2, p<0.05) were
significantly associated with total diarrheal knowledge
scores.

Variables with significant association were included
in the multivariate logistic model to calculate (OR, 95
% CI, p value). In multivariate logistic regression mod-
el we tested high total knowledge score of diarrhea as
outcome variable. The model revealed that associated
variables for this high knowledge score are: medical
background in infectious diseases OR 0.35 (95% CI
0.19-0.67, p<0.05). Female sex OR 2.51 (95% CI 1.41-
4.47, p<0.05) and having more than 10 years of medi-
cal experience OR 0.31(95% CI 0.13 - 0.75, p<0.05),
Tables 2,3.
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Table 2. Chi square test results between total knowledge diarrheal diseases score and predictor variables,
diarrheal diseases and HUS knowledge survey, 2016

Total knowledge scores of diarrheal
Category names Levels diseases p
Low Middle | High Total
M 42 35 21 98
Gender <0.001
F 60 141 60 261
. . Thilisi 66 117 49 232
Geographic location - 0.6
Regions 36 59 32 127
<30 20 59 29 108
Age groups 0.02
30+ 82 117 52 251
Pediatrician 24 86 31 141
Specialty Infect. Specialist 51 32 30 113 <0.001
Other 27 58 20 105
) ] <10 25 79 35 139
Working experience 0.002
10+ 77 97 46 220
Table 3. Multivariate logistic regression outcomes OR (95%CI, p value) among total knowledge
diarrheal diseases score and predictor variables, diarrheal diseases and HUS knowledge survey, 2016
Odds o -
Category names Ratio 95% CI limits p
p<0.05
References OR lower upper (sign.)
Gender ref. to female 2.51 1.41 4.47 0.001
Geographic location ref. regions 1.32 0.74 2.36 0.35
Age groups reference more than 30 years 0.93 0.37 2.34 0.87
Specialty type pediatrician ref. to Other (ER. Surgery etc.) 1.31 0.64 2.67 0.46
Specialty type Infectious Specialist ref. to Other (ER. Surgery etc.) 0.35 0.19 0.67 0.00
'Working experience ref. to more than 10 year experience 0.31 0.13 0.75 0.01
Table 4. Chi square test results between total knowledge HUS score and predictor variables,
diarrheal diseases and HUS knowledge survey, 2016
HUS knowledge total score
Category names Levels p
Correct Incorrect Total
M 57 38 95
Gender <0.001
F 200 53 253
. . Thilisi 174 54 228
Geographic location - 0.15
Regions 83 37 120
<30 87 17 104
Age groups <0.05
30+ 170 74 244
Pediatrician 112 21 133
Specialty Infect. Specialist 84 30 114 <0.001
Other 61 40 101
. . <10 114 27 141
Working experience 0.15
10+ 143 64 207
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Table 5. Multivariate logistic regression outcomes OR (95%CI, p value) among total knowledge HUS score
and predictor variables, diarrheal diseases and HUS knowledge survey, 2016

Category names Odds Ratio | 95 % CI limits p
References OR lower | upper I()S<lzl?§
Gender ref. to female 2.08 1.19 3.65 0.01
Geographic location ref. regions 1.12 0.62 2.02 0.70
Age groups reference more than 30 years 0.44 0.18 1.08 0.07
Specialty type pediatrician ref. to Other (ER. Surgery etc.) 3.26 1.59 6.67 0.001
Specialty type Infectious Specialist ref. to Other (ER. Surgery etc.) 1.81 0.97 3.39 0.06
Working experience ref. to more than 10 year experience 0.87 0.39 1.96 0.74

Same statistical methods applied to test association be-
tween knowledge of Hemolytic Uremic Syndrome HUS and
predictor variables. Geographic location of clinics (X2=2.08,
p>0.05) was not significantly associated with highest total
knowledge score of HUS, other predictor factors including
medical background (X2=16.9, p<0.001), sex (X =12.9,
p<0.001), age groups (age <30 and 30+ years) (X2=7.38,
p<0.05) and working experience in years (<10 and 10+) (X
=6.01, p<0.05) were significantly associated with variables
of total knowledge score of HUS.

Variables with significant association were included
in the multivariate logistic model to calculate (OR, 95%
CI, p value). In multivariate logistic regression model
we tested high knowledge of total diarrheal score as out-
come variable. The model revealed that associated predic-
tor variables for this high knowledge score are: medical
background in pediatrics OR 3.26 (95% CI 1.59-6.67, p<
0.05), background in infectious diseases OR 1.81 (95%
CI 0.97-3.39, p<0.05), and female sex OR 2.08 (95% CI
1.19-3.65, p<0.05), Tables 4, 5.

We conducted survey among medical professionals to
test knowledge level of HUS and diarrheal diseases and to
identify predictor variables for better knowledge. Female
medical personnel more than 10 years of medical experience
and medical background in infectious diseases have better
knowledge on diarrheal disease and pediatricians have on
HUS. The difference was not identified between geographic
location and age. The level of knowledge of etiology, treat-
ment and prevention of diarrheal diseases and HUS was
comparatively low among other medical specialists who
have no background in pediatrics and infectious diseases.

Timely and correct medical interventions are cru-
cial to prevent complications of diarrheal diseases with
HUS. We recommend trainings for medical specialists
at the emergency departments and general practitioners
to increase knowledge of diarrheal diseases and HUS to
be able to identify those condition and to provide timely
medical support for patients.
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SUMMARY

ASSESSMENT OF THE LEVEL OF KNOWLEDGE OF MEDICAL PERSONNEL
IN DIARRHEA AND HEMOLYTIC-UREMIC SYNDROME

!Chokoshvili O., 2Vepkhvadze N., 'Tsertsvadze T., *Gabrichidze T., 2Khorbaladze M.

!Infectious Diseases, AIDS and Clinical Immunology Research Center; *Thilisi State Medical University;
3M. lashvili Children’s Central Hospital, Georgia

Survey have been conducted among medical profes-
sionals to test knowledge level of HUS and diarrheal dis-
eases and to identify predictor variables for better knowl-
edge.

Cross-sectional survey have been conducted among
medical personnel at different clinics in Tbilisi and in re-
gions of Georgia. Participants were selected from differ-
ent clinics in Tbilisi and in three biggest regional cities
(Zugdidi, Batumi and Kutaisi) of Georgia. A total of 12
clinics were selected from them 6 were in Tbilisi and 2 at
each regional cities. Clinics were selected based on their
ability to provide services for gastrointestinal diseases, in-
fectious diseases and kidney diseases. Data were entered
into electronic database and analyzed using R v3.3.2. De-
scriptive statistics and methods of multivariate analysis
were used for data analysis.

366 medical personnel have been interviewed. 73%
(267) were females and 27% (99) males. Mean age was
40.8, IQR (27-52). A total of 64% (235) participants were
from clinics located in Tbilisi. In multivariate analysis
background in infectious diseases, female sex and having
more than 10 years of medical experience were signifi-
cantly associated with the total knowledge score of diar-
rheal diseases (p<0.05). High total knowledge score of
HUS was detected among pediatricians (p<0.05).

Trainings has been recommended for medical spe-
cialists to increase knowledge of diarrheal diseases and
HUS to be able to identify those condition and to provide
timely medical support for patients.

Keywords: diarrheal diseases, hemolytic uremic syn-
drome, knowledge level, medical professionals.

PE3IOME

OIIEHKA YPOBHS 3HAHUM MEJIUIIMHCKOT'O IIEPCOHAJIA OTHOCHUTEJILHO
JIAMAPEMHBIX 3ABOJIEBAHU 1 TEMOJIMTUYECKO-YPEMUYECKOI'O CHUHPOMA

"Jokomsuau O.H., 2Benxsanze H.P., 'epusanze T.H., *l'aépuunze T.P., 2Xopoananze M.I.

Hayuno-npaxmuueckuii yenmp ungexyuonnou namonozuu, CITHa u kiunuueckoi umMmyHoro2uu,
2Tounucckuil 20Cy0apCmeeHblll MEOUYUHCKULL YHUBCDCUMEN,
3 Jenmpanvnasn demckas bonvnuya um. M. Haweunu, Ipysus

Lenpro uccnenoBanus sSIBUJIACh OLIEHKA YPOBHS 3HA-
HUH 0 IuapeldHBIX 3a00JIEBAaHISIX U TeMOIUTHIECKO-YPe-
MHYECKOM CHHJPOME CPEAN MEIUIMHCKOTO IMepcoHaa
U 0OecTieueHNs] CBOEBPEMEHHOW MEIMIIMHCKON MOMO-
M.

IIpumensuics nepekpecTHbI AU3aiiH MCCIEA0BaHUs.
[IpoBeneH onpoc MEOUIIMHCKOTO TIEPCOHANA JBEHAALIATH
KIMHUK T. TOMANCH U KPyHMHEHIINX PerHOHaIbHBIX IICH-
TpoB I'py3um - rr. barymu, 3yrauan u Kyrancu. Jlanasie
OIIpOCa BHECEHBI B SJIEKTPOHHYIO 0a3y IaHHBIX, IpOaHa-
JIU3UPOBAHBI C TOMOMIBIO CTATUCTHYECKOM IIPOTrpaMMBbl
R v3.3.2 u 06paboTaHbl C IPUMEHEHHEM METOIOB OIH-
CaTEeNbHOW CTaTUCTHKH M MHOTO(AKTOPHOTO aHAIN3A.

OmnpomreHo 366 MEIWITMHCKUX PaOOTHHUKOB, W3 HUX
73% sxenmuH u 27% - MyX4uH B Bo3pecTe 27-52 rona,

© GMN

cpenHuii Bo3pacT - 40,8 netT. 64% ONPOIICHHBIX SBISUINCH
COTPYIHUKAMH KJIMHUK M MEIUIWHCKHUX IIEHTPOB T. TOu-
JIHICH.

MHuoro¢aKTOpHBI aHATN3 BBISIBAI BEICOKUH YPOBEHD
3HaHUH O KEITyZOYHO-KHMIIEYHBIX 3a00JI€BaHHUAX Cpenu
JKCHIITH-UHPEKIIMOHNCTOB CO CTaXeM paldOTHI B 3TOU
ctepe 6omee 10 met (p<0,05). YpoBeHs 3HAHUI O TEMO-
mutrdecko-ypemudeckom cuaapome (I'YC) BvicokuM
okazaics cpenu neauarpos (p<0,05).

[To MHEHHIO aBTOPOB, HEOOXOAMMO TIPOBEICHIE TPEHi-
HHUHTOB JJIS1 METUIIMHCKHX CIELUAIIIICTOB C IIEJIbIO TIOBBI-
mennst ypoBHA 3HaHui 0 ['YC m nmapeifHpix 3aboneBa-
HUSX, 9TO 00ECIIEYNT CBOCBPEMEHHYIO HICHTH()UKAITIIO
9THX COCTOSTHUN M KBAIM(HUIUPOBAHHYIO MEIUIINHCKYIO
MIOMOIIIb TTAIEHTaM.
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