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

1. CraTbs 1o/mKHa OBITH IPEJCTABICHA B IBYX SK3EMIUISPAX, HA PYCCKOM MJIM AHIINHCKOM SI3bI-
Kax, Hare4yaTaHHast 4Yepes3 MoJITopa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrmons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuaiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieuaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH ObITH HE MEHEE IEeCATH U He 0oJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITh OCBELICHBI aKTYaJIbHOCTh IaHHOTO MaTepraa, MeTOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu npencTaBneHny B Ie4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIMYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUS H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMHKHBI OBITH MPHIIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM M Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CICAYIONINE Pa3ieibl: IeJh UCCIEOBAHNS, MaTepral U
METOJIbI, PE3yJIBTaThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABIISITE B ITe4aTHOH popme. DoTokonnu He MpuHUMaroTcs. Bee
uu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHMIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBIeHbI.

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

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYCHUS Y€PE3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUINU OTEYECTBEHHBIX AaBTOPOB MIPUBOMATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. IIpu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHaJIbD», TPUHATHIX MeXIyHapOAHBIM KOMUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B kxoHIle Ka)XI0H OpUIMHAIBHOM CTaThU MPUBOAUTCS Oubanorpaduyeckuil cnucok. B cnmcok nure-
paTypbl BKIIOYAIOTCS] BCE MaTe€pHalbl, HA KOTOPbIe HMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIISIETCS
B a1(paBUTHOM IOpsiAKE U HyMepyeTcs. bubnmorpaduueckoe onucanne IUTepaTypbl COCTaBIsSeTCs Ha
A3bIKE TEKCTA JJOKyMEHTa. B crmcke simTeparypsl CHauana NpUBOASTCS PadOTHI, HAIMCAHHBIC 3HAKAMHU
Ipy3MHCKOro andaBuTa, 3aTeM KUPWUIHLECH 1 narnHuned. CChUIKM Ha LIUTHPYEMble paObOThl B TEKCTE
CTaThH JAIOTCS B KBAJPATHBIX CKOOKaX B BUJE HOMEPA, COOTBETCTBYIOLIEMY HOMEPY JaHHOM pabOTHI B
CITUCKE JIUTEePaTyphI.

9. ns momydeHus MpaBa Ha MyONMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOThI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHNE, HATMCAHHBIC MJIM HalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHICHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0# MpaBo COKpallaTh U UCIPaBIsATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCsSl paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKINIO padOT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IMPaBUJI CTATbU HE PAaCCMaTPUBAIOTCH.




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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Our team at the international journal “Georgian Medical News is wishing you Merry Christ-
mas and a Joyous New Year filled with remarkable scientific achievements and success! We
are grateful for your continued support and partnership and look forward to working with
you in the years to come. This Holiday Season is always connected with new hopes. We hope
to continue providing an effective international platform for discussion of health issues and
related disciplines.

Konnexmue compyonuxos mesxrcoynapoonozo sxcypnana « Meouyunckue nogocmu I py3uu» no-
30pasnsem asmopos u uumameneti ¢ Pooxcoecmeom Xpucmosvim u Hoevim 2017 200om! Ke-
Jlaem 8am meop4ecKux yCnexos u HayuHolx oocmudicenuil. Hoeuwiti 200 —amo ece20a nadecoa.
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KJIUHUYECKAS OIIEHKA D®®EKTUBHOCTHU NIPUMEHEHUSA
HOBOM AHTUCEIITUYECKOW CETKHA

Toronanze M.B., 'Kunagze M.A., 2UxukBansze T.®., *I:xuxust JI.T.

'Téunuccruii cocyoapcmeennuiil ynusepcumem um. M. [icasaxuweunu, oenapmamennm xupypeuu,
Garxynemem meouyunol, *Knunuxa um. A. Anadaweunu, SKnunuxa ,, New Vision University Hospital *;
“Tounuccruil 20cy0apcmeeHHblll MEOUYUHCKUL YHUGepCUmen,
oenapmamenm nponedesmuru xupypeuveckux oonesne, I pysus

HecmoTtpst Ha cylecTBEHHBIN POrpecc B JIGMEHUH I'PhDK
JKIBOTA 32 TIOCIICAHNE ICCATHUIICTHS, MHOTHE ITPOOIeMHBIC
BOIIPOCHI 3TOM MAaTOJIOTUH OCTAIOTCS HEpelIeHHbIMU. bes-
OTTacHOE M HaJISKHOE 3aKPBITHE C(PEKTOB IepeaHEeH CTeH-
KW J)KUBOTA IO CeH JICHb OCTAeTCsI HEPEIICHHOHN MpoOieMoi
XUpypruu. Mlcnons30BaHue COBPEMEHHBIX INTACTUIECKUX U
IIOBHBIX MAaTE€PUAIOB 3HAYUTEIILHO YITYUIIHIIN PE3yTbTaThI
TepHUOIIIACTUKH, COKPATHIIOCH KOJTHYECTBO PEIHINBOB
U TOCHUTAIbHBIX OciIoxkHEHUH. [locTonepannoHnHele oc-
JIO)KHEHUS (cepoMa, reMaroma, WH(GUIBTpAT, HarHOEHUE,
XPOHUYECKHUE TIOCTONIEPAIMOHHBIE 00N, MUTPAITHS CETKH)
Berpevarores B 3-5% ciyqaes [1,3,10].

BecbMa akTyanpHOM MpoOIeMoii B HACTOSIIIEE BPEMS SIB-
TIieTCs pa3BUTHE MHPEKITMOHHBIX OCIOKHEHUH. Bo Bpems
IUTAHOBBIX OMEPAIi MX YHUCIO0 KOJeONeTcs B mpeaeax
ot 1% mo 8%, B ypreaTHOU XHPYpruu — oT 29% 10 67%
[1-9], a mpu mocTOnEepannOHHBIX THOMHBIX OCIIOKHEHHUSIX
penuanB rpboky 3aduKcupoBaH B 67,9% ciydaes [10].

enpro uccnenoBanus SBUIOCH YIyUIIeHHE PE3yabTaToOB
JICYCHUS TPHDK U IIPEBEHIINS HHPEKIIMOHHBIX OCTIOKHEHHUH.

Marepuana u MeToabl. VccienoBanne cOCTOSIIO U3 ABYX
JacTel — DKCIEPUMEHTAIBHON M KIMHUYECKON. DKCTe-
PUMEHTAIBHOE HCCIIEAOBAaHIE ITPOBEICHO Ha 21 Kponnke
nopozs! Hnanmmma; pukcaryst IMIUTAHTaTOB IIPOXOHIIA
B TPEX BapuaHTax. B OpIOIIHYIO CTEHKY KMBOTA MMITJIaH-
THPOBAHBI CTaH/IAPTHBIC JIeTKHe ceTkH Komrannd « GRENA
LTD» (xaxxmoMy KpoimKy 1o 6 ceTok, pazmepom 20-10 mm,
Bcero 126 equnwm): I - erkas crangapTHas MOIUTIPOITH-
JieHoBas ceTka; I - nerkas noaunponuiIeHoBas ceTka Io-
KpbITast «konagepmomy; 11 - nerkas nmonumnponuaeHoBas
CeTKa, MOKPBITasiKKoJaaepM»+xmoprekcuauaom [2,3].

[Ipemapar «xomagepm» (aBrop npod. . Tyrymm) — 70%
pacTBOp MONUACTEPAMU/Ia B ATUIIOBOM criupre. [pemnapar
3aperucTpupoBad B [py3uu, B ATEHTCTBE TOCY/IapCTBEH-
HOTO PEeryJIMpOBaHMUs MEAUIMHCKOM e TeIbHOCTH MUHHU-
CTEPCTBA TPY/A, 3APABOOXPAHCHUS M COLMATIBHON 3aIIUThI
['py3un (perucTpamoHHOE CBU/IETENTHCTBO JICKAPCTBEHHBIX
cpenctB Ne P/NR-003999). «Komanepm» ycrnemHo mpume-
HEH B JienapraMeHTe Xupypriuu HalmoHanbHOro neHTpa
um. O. I'ynymaypu st OKPBITUSL APEHAKHBIX TPYyOOK
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OPIOIIHOM TONOCTH (KOJMYECTBO THOMHBIX OCIOKHEHHMA
COKpaTHiIoch oT 67% mo 12%).

Jns ynydmeHuss aHTUMHKPOOHBIX CBOWCTB MPOTE3HO-
ro matepuana B «HayuHo-uccrnenoBarenbckoil 1abo-
paTopuyu MOJEKYIIpHON HHXeHepun» TOUIMCCKOTO
arpapHOTO YHHBEPCHUTETA, CTAaHIAPTHBIC JIETKHE CETKU
(«GRENA LTD») mokpbIBaJIuCh «KOJAJAEPMOM» H
«KOJAAePM+XIIOPTEKCUIITHOM.

Bo Bpewmst skcriepuMenTa 3a00p OCTAaTKOB MPOTE3HOTO
MaTepuaia 1 JajbHeliee Moppoaoruieckoe u 6akrepu-
OJIOrMYECKOe N3y4YeHHE MPOBOAMINCH T10 3apaHee COCTaB-
nerHoMy rpaduky Ha 14, 30, 90 u 180 cyTkm.

Panee npoBeneHHbIe THCTOMOP(OJIOTHIESCKUE U OaKTepH-
OJIOTMYECKHE UCCIICIOBAHUSI B HKCIIEPUMEHTE BBISIBUIIH,
YTO B MCCIEAYEMBIX TPYINIaxX HAWIyYIIUHd pe3ylbTaT
MOJIyueH B cliyyae MPUMEHEHHUs] MMIUIAHTATa, MOKPbI-
TOTO «KOJAJACPM+XJIOPTeKCHIANHOMY», 9To Ha 90 cyTkn
MPOSIBIUIOCH B AP(EKTUBHOM TEUCHUU WU 3aBEPIICHUH
perapanoHHO-pereHepaOHHbIX MPoLeccoB. MUKpOOHO-
JIOTUYECKUM UCCIICIOBAHHUEM N ViVO TIOATBEPIKACHO, UTO
yKa3aHHasi KOMITO3UTHAsI CETKa XapaKTePU3yeTCsi BBICOKOH
AHTUMHUKPOOHOW aKTMBHOCTBIO, YTO 00ECIeunso moja-
BJIeHHE UH(]EKTa 32 ONTHMAbHBIE CPOKU M MOATBEPANIIO
HaJIS)KHOCTh TePHUOILIACTHKH.

CornacHo JIaHHBIM IKCIEPUMEHTAJIbHBIX UCCIICJOBAHUH,
pasiM4Hast CTeNeHb 0aKTePHATbHOTO «3arPSI3HEHHUSD CETOK
(10%-10%) B mpOLIEHTHOM COOTHOIIEHUH IIEpepacIpeieieHa
CIIEYIOIIIM 00pa30M: MOIHUITPOIHIeHOBas ceTka — 5,04%;
TIOJUITPOTIMIICHOBAS CeTKa+«KoIaaepm» — 2,5%); oIuIpo-
MMUJICHOBAsS CeTKA + «KoJaaepM-+xioprekcuaum» — 1,26%.

Ha ocHoBaHUM pe3yJbTaToB IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHUH paboTa MPOIOJKEHA B KIIMHUKE JIJIS arpoOaIiiy |
BHEJIPEHHMSI B IPAKTHUKY HOBOM MOJIHUIPOITUIICHOBOM CETKH,
MOKPBITOH «KOJMaZepM + XJIIOPTEKCUANHOMY.

Kiunnueckre HaOMIOICHUS MPOBOAMINCH HapajlICIbHO
B HECKOJIBKMX KIMHUKAX. B KIMHMYECKOM HMCCIIETOBAHNH
NpUHUMaIK yyactie 60 ManueHToB ¢ AMAarHO30M IpbhKa
TepeHe OpIOIMIHON CTEHKH XKUBOTA. [larueHTsl ObuH
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BKJIFOUCHBI B MCCIIEJIOBAHUE MOCIE WH(DOPMHUPOBAHHOTO
corjlacus U UX pEIICHHA Yy4aCTBOBATH B KIIMHUYCCKOM
HUCCJICJOBAaHNU. AHOHUMHOCTH ITalITMECHTOB 6])1.]'[3 rapaH-
TUPOBaHa U CTPOTro cOOIIO/IeHa KOH(DUACHIIMATBEHOCTD.

B pazsbix xmuauKax ¢ 10.02.16 . mo 10.09.16 1. mapaniens-
HO IPOBOJMIIACK TpbhKeriacTika. C ydeTom Tororpadumu,
KJIMHUYECKOTO M (DYHKIIHOHAILHOTO COCTOSIHHUSI TPBIKEBOTO
nedexra A MAlMeHTOB MHIUBUAYaIbHO BBIOMpAsach
onTHMaJIbHAs OIepalMoHHas TexHuka. Ilepen omepanu-
eil MPOBOAMIN PYTHHHBIC Ja0OPaTOPHBIC HCCIIETOBAHUS
1 KoHCynbTanuu. OIEeHUBAINCh AHECTE3HOJIOTHYECKUe
U OTNEpalMOHHbIC PUCKH. Bua 00e300/MBaHus yCTaHAB-
JUBANCA MHIUBUAYaAlbHO: 0o0IIas WK cliuHanbHagd. Bo
BpeMsl T€pHHUOIIACTUKU OB MMIUTAHTHPOBAHBI CETKH
npousBoscTBa komnanud “GRENA LTD*, mokpsIThIe «koma-
JIEPMOM» U «KOJIaJIepM + XJIOpreKCHAHHOMY. B KnnHngeckoe
MCCIIeI0BaHKE BKITFOYEHBI 60 aIMeHToB, KOTOpbIE ObLIN pas-
JieTIeHb! Ha 3 Tpymnmbl: marpeHTam [ rpymnms! (35 nmanmueHTos,
25 mysxckoro u 10 KeHCKOro 1moja) IMIUTAaHTUPOBAIIN CETKY,
MOKPBITYIO «KOJaepM+XJIOpreKCUIMHOMY; naruenTam 11
rpynmsl (15 narmenTos, 10 My»4HH U 5 KEHIIWH) UMITIaH-
TUPOBAJIU CETKY, MOKPHITYI0 «KOJAAECPMOM»; MallUCHTaM
IIT xonTponeHO# rpynmns! (10 manueHToB, 7 MyX4uH U 3
YKSHIIIMHBI) UMITIAHTUPOBAIIM CTaHIAPTHYIO CeTKY. Bospact
TalMEHTOB Kostebasicst B ipezenax ot 37 1o 62 niet, cpenHuit
BO3pacTt - 49 ner. Pacnipesenenyie nayeHToB 1o Moy, BO3-
pacTy U JMarHo3y MmpeacTaBicHo B Tabmuiax 1 u 2.

CranuoHapHOe JIedeHUEe AIUIIOCHh ABOE CYTOK. B He-
CKOJIbKHX ciyyasx (6 maruenTos III rpynmsl, 4 manuenTa
II rpynmst u 5 manueHToB I rpynmner) oTMeyanucs 601 U
JTUCKOM(OPT B pPaHEBO# 00J1aCTH, MPOU3BEICHA a/ICKBATHAS
aHanre3us. AHTHOMOTHKOTEpanus He mpoBoamnack. Ha
TPEThH CYTKH MAIMEHTOB BBIMCHIBAIN Ha aMOy1aTopHOE
JICYCHHUE C HaJIeKAIUMK pexoMeHaarusMu. [1IBs1 cHuma-
JICh aMOyJIaTOpHO Ha 8-€ CYTKH MOCIIe ONepalnH.

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

Ha 8-e u 30-e cyTku mocine onepanuu KaxJaomMy ydact-
HUKY IpOBOAWJIACH KOHTPOJIbHAad KOHCYJIbTAalWsA, OKOH-
yareJbHas OLIEHKa OCYLIECTBIISIIACH CIYCTsl 6 MecsIeB
HoCJie ONepalyH.

BO BpeMﬂ BCEX Tpex BHU3UTOB OLICHUBAJIU MCECTHBLIC OC-
JoXHeHHsT (MHOUIMPOBAaHHE W KPOBOTEUCHHE U3 PaHHbl,
TUTIEPTEPMUS, CEPOMA, YKOPOUEHUE CETKH, MOCTOmepa-
[UOHHAsI XPOHUYECKast 00JIb) U MPOBOIUIN YIBTPACOHO-
rpaduveckoe IeJICHAIPABICHHOE UCCIICIOBAHUE PAHCBON
001aCTH; aHATTM3UPOBAITH OOIIHE OCIOKHEHHSI CO CTOPOHBI
CepACUYHO-COCYIUCTOM, JbIXaTeIbHON, MUIIIEBAPUTEILHON
Y MOYETIOJI0BOM CUCTEM.

Pe3ynbraThl u ux 06cy:kaeHne. Ha 8 nens ucciaemoBanust
y HalUEHTOB | rpyMIIb BHISBICHBI OCIOKHECHUS - B 13 city-
Yasix OTCKH, y 5 MAIUCHTOB - TUCKOM(OPT MPH MajbIaIHH,
B 10 ciyyasix - oOmmuii AUCKOMQOPT.

Ha 30 nenb u criycts 6 MecsIeB yKa3aHHbIE OCIIOXKHEHUS
ucuesnu. TemneparypHasi peakuust He 3a()MKCHPOBaHa, IIPH
BU3yaJbHOM OCMOTpPE paHa ObLla B HOPME.

ITpu 5X0CKONIMYECKOM UCCIEI0BAHUM [EMATOMa U CEpoMa
HE BBISIBJICHBI. MUrpaius ceTku He Obuia OTMeueHa, 4YeM
MOATBEPIK/JCHA HAJIEKHOCTh MPEJIOKEHHON aHTUCENTU-
yeckoil ceTku. Huke mpencraBicHbl yibTpacoHOTpadu-
yecKue N300pakeHus] UMILJIAHTATOB («CTaHJapTHAs CeTKa
+ KonajepM + XJOPTeKCUIMH») B pa3HbIE CPOKHU MOCIE
repHuoractTuku (puc. 1-3).

V 3 manuentoB Il rpynnel Ha 8 AeHb OTMEYaNCs OTEK,
y S 00sbHBIX (3 MYXYUH U 2 )KEHIIMHBI) - TUCKOM(OPT.
YyBCTBUTENBHOCTH MPH NalbIIAMK 3aUKCUpOBaHa B 7
cily4asix, HaJJM4Me reMaTtoMbl - B 1 cityuae, Ipyrux xainoo
He oTMedeHo. CrycTst 6 MecsIeB y | marueHTa BhIsIBICHA
MUTpALHs CETKH, y 2 — TUCKOM)OPT.

Tabnuya 1. Pacnpedenenue nayuenmos no nouy u 603pacniy

Bospact <40 40-49 50-59 >59 BCero
Ion
MYKYHHA 10 (17%) 12 (20%) 14 (23%) 6 (10%) 42 (70%)
JKEHIMHA 0 12 (20%) 6 (10%) 0 18 (30%)
Bceero 10 (17%) 24 (40%) 20 (33%) 6 (10%) 60 (100%)
Tabauya 2. Pacnpedenenue nayueHmos no muny epoiic u noiy
Tun rpbiku
ITon
IHocTonepaTuBHasi BeHTpaJIbHast 1axoBas OegpeHHast
My>K4MHa 10 (24%) 32 (76%) 0
JKEHIIMHA 13 (72%) 1 (6%) 4 (22%)
Bcero 23 (38%) 33 (55%) 4 (7%)
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Puc. 1. Bocomvle cymku nocie onepayuu Puc.2. 30 cymxu nocne onepayuu
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NEerkoe cpegHee TAKENDE

Huazpamma 3. Oyenka nocmonepayuoHHOU panvl 6OIbHBIX
C UMNIAHMUPOBAHHOU CINAHOAPMHOU CEMKOU, NOKPLIMOU «KONA0EPMTXI02eKCUOUHOM Y
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HE BEIABNEHD nerkoe cpegHee TAMKEnoe

Juaepamma 4. Oyenka nocmonepayuoHHOU paHsl OOIbHBIX
€ UMNJIAHMUPOBAHHOU CMAHOAPMHOU CeMKOU, NOKPLIMOU KOLA0EPMOM
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HE BEIABMEHD Nerkroe CpegHee TAHKENCE

Juaepamma 5. Oyenka nocmonepayuouHol pansl GOIbHBIX C UMNIAHMUPOBAHHOU CIAHOAPMHOU CEMKOU
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V¥ nauuenros III rpynmnsl BO BpeMsi HaX0XACHUs B CTalU-
OHape BBISABIICHBI AUCKOM(OPT U MaibnaTopHasi 4yBCTBHU-
TeNbHOCTh. B 4 ciyuasx (3 sxeHmuHa U 1 MyX4MHa) Ha
8 JeHb NpH BU3yaJbHOM OCMOTPE OTMEUEH OTEK PaHBI U
remaroma y 1 sxenmunel. Ha 30 neHb 3adukcupoBaHbl 2
Cilydas TaabHaTOpHON OOJH, Y ABYX MYKUYMH - HaJHYUE
cepoMmbl. CriycTst 6 MecsitieB B 1 cimyyae oTMevanach MU-
rpanusi CeTKH 1 B 2 ciiy4asix - J1uckoMopt. Pesynbrars
HCCIIeIOBAHMS BCEX KOHTPOJIBHBIX BU3UTOB MIPEACTaBICHBI
Ha fquarpamMmax 3-5.

IIpoBeneHHOE KIMHUYECKOE UCCIIEI0BAaHUE IOATBEPAMIIO
BBICOKYIO0 aHTHUMHKPOOHYIO aKTHBHOCTb IPEAJIOKEHHOI
AQHTHCENTHYECKON MOJINMEPHOI OMOKOMITO3UTHOM CETKH
(«cTanmapTHas ceTKa+KosIaJepM+XIOPTeKCUINHY), YTO
obecrneunsio NpeAoTBpalleHe BO3ZHUKHOBEHUS OCTO-
NepalMOHHBIX THOWHBIX OCJIOKHEHUW U 3aBEpIUCHUE
pereHepannoHHO-penapaoHHbIX MpoleccoB Ha 90 IeHb.
[Ipu ncronb30BaHUM HOBOM aHTHCENTHYECKOI OMOKOMIIO-
3UTHOW CETKH TOJIyYeH SKOHOMHUYECKHil 3pdekr 3a cuer
yYMEHBIICHHsI KOWKO-THEH, 3aTpar Ha (hapMaKoIornyeckue
npenaparsl. J[0CTOBEpHO YMEHBIIMIUCH PUCK U YUCIIO I10-
CTOMNEPAIMOHHBIX OCIOKHEHNUH U PEIUINBOB. 3HAYUTEIIb-
HO COKPATHUIIACh MPOJIOTKUTEIBHOCTD PEAOMIINTAIHOHHOTO
epuoaa.

Ha ocHoBaHMM NPOBENEHHOIO UCCIEN0BAaHUS aBTOPBI pe-
KOMEHYIOT IIIMPOKOE IPUMEHEHUE AHTUCENITUYECKOH T10-
JMMEPHON OMOKOMITO3UIIMOHHOM CETKU B XMPYpPrHYeCKON
[IPAKTHUKE JICYECHUS TPBIKU.
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SUMMARY

CLINICAL EVALUATION OF THE NEW ANTISEPTIC MESHES

3Gogoladze M., 'Kiladze M., *Chkhikvadze T., ‘Jigia D.

'I. Javakhishvili Thilisi State Universiti, Medical Department, Faculty of Medicine;
2”A. Aladashvili Klinik”, LTD, ’New Vision University Hospital;
“Thilisi State Medical University, Department of Surgical Propedevtic, Georgia

Improving the results of hernia treatment and prevention
of complications became a goal of our research which in-
cluded two parts — experimental and clinical. Histomor-
phological and bacteriological researches showed that the
best result out of the 3 control groups was received in case
of covering implant “Coladerm”+ with chlorhexidine.

Based on the experiment results working process con-
tinued in clinics in order to test and introduce new “co-
laderm”+ chlorhexidine covered poliprophilene meshes
into practice. For clinical illustration there were 60 pa-
tients introduced to the research who had hernioplasty
procedures by different nets: I group — standard meshes+”
coladerm”+chlorhexidine, 35 patients; II group - standard
meshes +”coladerm”, 15 patients; III group — standard
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meshes, 10 patients. Assessment of the wound and echo-
control was done post-surgery on the 8th, 30th and 90th
days. This clinical research based on the experimental
results once again showed the best anti-microbe features
of new antiseptic polymeric biocomposite meshes (stan-
dard meshes+”coladerm”+chlorhexidine); timely termi-
nation of regeneration and reparation processes without
any post-surgery suppurative complications. We hope that
new antiseptic polymeric biocomposite meshes present-
ed by us will be successfully used in surgical practice of
hernia treatment based on and supported by expermental-
clinical research.

Keywords: hernia, antiseptic mesh, “coladerm”™+
chlorhexidine covered poliprophilene meshes.
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PE3IOME

KJINMHUYECKAS OHEHKA Y®PEKTUBHOCTHU IIPUMEHEHUW S
HOBOM AHTUCEIITUYECKOMN CETKHA

Toromaaze M.B., 'Kunaaze MLA., *UxukBaasze T.@., *xuxus JI.T.

ITounucckuti 2ocyoapemeentviil yrusepcumem um. M. JDicagaxuuisuiu, Oenapmamenm xupypeul,
arynomem meduyunol, *Knunura um. A. Anaoawsun, SKuunuxa "New Vision University Hospital"; *
Tounuccxuil 20cyoapcmeeHHbltl MeOUYUHCKULL YHUBEpCUmen, OenapmameHn nponedesmuxiy xupypeuieckux oonestet, 1 pysus

[enbt0 TaHHOTO MCCIIENOBAHUS SBHIIOCH YIyUIIEHHE pe-
3yJABTATOB JICYCHUS TPBDK W MPEBEHIN MH()EKIIMOHHBIX
OCIIOKHEHUH TTOCPEACTBOM NMPUMEHEHUS TPEIIOKEHHON
aBTOpPAaMM aHTUCENTHYECKON ceTku. MccnenoBanue co-
CTOSUTIO U3 JIBYX YacTei — SKCIICPUMECHTATBHON M KIIMHU-
yeckoil. Panee mpoBeneHHBIE THCTOMOP(OIOTUICCKUE U
0OaKTepHOIIOTHYECKHE HCCIeOBAHMS TTOKA3alH, 9To U3 3
TPYIII HAWTYYIIAHN pe3yIIbTaT OTy9eH B CIIy9dae OKPHITHS
HUMIUIAHTA CETKOHM «KONajepM + XJIIOPTeKCHANHOM.

Hcxomst n3 pe3ysbraTtoB paHee IPOBEICHHOTO SKCIIEPUMEH-
TaJIbHOTO HMCCIIEA0BAHMs, paboTa MpOIOHKEHA B KIIMHHUKE.
JInst KIIMHAYeCKOM WINTIOCTPAliy B MCCIIEOBAaHUE OBUTH
BKIIOUEeHB! 60 OOJBHBIX, KOTOPHIM IPOBEACHA TPHDKEIIA-
CTHIKa, ICTIONB3YS pa3IndHbIe CETKH: | rpymIa — craniapTHast

ceTka+komaepM + xyoprekcuand (n=35); Il rpymma - cras-
nmaptHas cetkat+komanepm (n=15); I rpymma -cranmapTHas
cetka (n=10). IMoctomepannonno Ha 8, 30 u 180 muU
TIPOBOJIMJIMCH OIIEHKAa PaHbI M 3XOKOHTpob. [IpoBenenHoe
KIMHUYECKOE HMCCIIeJOBaHNE, OCHOBAHHOE Ha JKCHEpH-
MEHTAJIBHBIX JIAaHHBIX, €IIe Pa3 IMOATBEPAMIO HAWIIYYIINE
AHTUMHUKPOOHBIE CBOWCTBA «HOBOI» aHTHCENTHYECKOMN
TIOJIMMEPHOI OMOKOMITO3UIIMOHHON CeTKH («CTaHAapTHas
CeTKa +KOoJaaepM+XIOPTeKCUINHY»). 3aBEpIICHHE B CPOK
PpereHepaoHHO-PETIAPAIMOHHBIX TTPOIECCOB COKPATHIIO
YHCIIO TIOCTONEPALMOHHBIX THOWHBIX OCIOKHEHH.

Ha ocHoBaHMM NPOBEAECHHBIX HMCCIIEJOBAaHNI aBTOPHI pe-
KOMEHIYIOT IIMPOKOE IPUMEHEHNE aHTHCENTHIECKOH O~
JTUMEPHOH OMOKOMIIO3UIIMOHHON CETKU B XHPYPTrHUECKON
TIPAKTHKE JICYCHUS TPBIK.
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SCLEROSING MICROCYSTIC ADNEXAL CARCINOMA
OF THE SCALP (CASE REPORT)

'Wollina U. 2Schénlebe J.

!Academic Teaching Hospital Dresden-Friedrichstadt, Department of Dermatology and Allergology;
’Institute of Pathology “Georg Schmorl”; Dresden, Germany

Eccrine sweat gland malignancies are rare. Microcystic ad-
nexal carcinoma (MAC) is a sclerosing variant of malignant
sweat gland tumors. In one study the mean age at diagnosis
has been estimated as 56 years with female predominance.
The most common localization is the periocular region [4]
with 74% of all cases in the head and neck region [14]. The
incidence rate in Olmsted County, Minnesota, reached 0.7
per 100 000 inhabitants in a year [ 11]. Metastases are rare.
The 10-year survival rate is 86.4% [14].

MAC is presenting as a slow-growing indurated nodule,
papule or plaque. The tumor infiltrates into the surround-
ing skin, obscuring borders and consequently delaying
diagnosis. Clinically, diagnosis is seldom suspected and
needs to be confirmed histopathologically.

MAC is an invasive tumor composed of islands of basa-
loid keratinocytes, some of which contain horn cysts and
abortive follicles, embedded in a desmoplastic stroma. In
other foci, ducts and gland-like structures are lined by a
two-cell layer predominate. Cytological atypia and mitoses
are rare [5].

The differential diagnoses include clinically the much more
common non-melanoma skin cancers - basal cell carcinoma
and squamous cell carcinoma. Histologically the following
entities need to be considered: fibrosing basal cell carcinoma,
syringomatous carcinoma, squamoid eccrine ductal carci-
noma, adenoid cystic carcinoma, polymorphous low grade
adenocarcinoma, and mucoepidermoid carcinoma [4,9].

Material and methods. Case report. A 63 years old male
presented to us with an ulcerated nodule on the occipital
scalp, which developed within the last 2 years. Before it
became ulcerated it was asymptomatic; later the lesions
tended to bleed after minor trauma such as hair combing.

On examination, the tumor appeared as a firm nodule of
about 2 cm in diameter, with a central slough covered ne-
crosis, peripheral verrucous surface and ill-defined border.

The patient’s medical history was positive for arterial
hypertension and tympano-sclerosis. Ultrasound of neck
lymph nodes and ENT investigations remained unremark-
able. Initially, we supposed a squamous cell carcinoma or
basal cell carcinoma and suggested surgical excision with
three-dimensional control of surgical margins (delayed
MOHS technique).

12

Surgery was performed in general anesthesia with 2 cm
margins. After extensive mobilization of the tissue, the
resulting defect was closed by two rotational flaps. Poly-
glactine and polyester were used For U-sutures; single knot
sutures were performed with polypropylene. Healing was
uneventful. Sutures were removed after 9 days (Fig. 1).

C
Fig. 1. Microcystic adnexal carcinoma of the scalp. (A)
Clinical presentation with a filiform surface. (B) Surgical
defect and preparation of two rotational flaps. (C) After
wound closure
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Histopathology of the tumor demonstrated a highly dif-
ferentiated but invasive tumor composed of islands of
basaloid epithelia cells, with horn cysts in the upper part.
In the deeper part, syringoid epithelial structures, partly
with lumen formation, were identified. The surrounding
connective tissue was fibrotic. Cytological abnormalities
and mitoses were absent (Fig. 2).

Fig. 2. Histopathology of microcystic adnexal carcinoma
(Hematoxylin-eosin stain). Upper part with keratocysts.
(B) Deeper part with syringoid-like structures

This confirmed the diagnosis of a sclerosing MAC pT1,
NO, MO, G1. Follow-up during 18 months did not reveal
a relapse.

Results and their discussion. MAC is a rare malignant
tumor of skin, invasively growing with a low metastatic
potential. Lymph node metastases have been seen in about
1% of cases [14]. Surgical and histologic techniques that
emphasize examination of all margins may optimize
management through early diagnosis and prevention of
recurrences. Most patients develop this type of cancer on
the face, whereas the scalp is a rather uncommon site [10].
The diagnosis is often delayed in such cases and may lead
to giant malignancies with possible involvement of skull
bone [7,8].

© GMN

Indeed, MOHS technique is superior to wide excision in
terms of the recurrence rate [1,6]. But even with this pro-
cedure, there are some possible pitfalls in diagnosis due
to the use of frozen tissue [3]. We used a delayed MOHS
technique with three-dimensional histopathologic investi-
gations on formalin-fixed tissue.

Local flaps, skin transplants and tissue expander can be used
for scalp defect closure. Local flaps provide the best match
of tissue and texture and offer a shorter time to heal than
with tissue expander. In this case we used a double rational
flap but windmill flap and large rotational Warton flap were
other possible options for such a large defect [2,12,13].
Because of the deeper occipital localization, we preferred
the double rotational flap, which proved to be successful.

In conclusion, MAC are rare malignancies of the head
and neck region. Treatment of choice is complete excision
by MOHS technique with a three-dimensional control of
surgical margins. A regular follow-up is recommended due
to the tendency to relapse and a (low) risk of metastases.
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SUMMARY

SCLEROSING MICROCYSTIC ADNEXAL CARCINOMA OF THE SCALP (CASE REPORT)

'Wollina U. 2Schénlebe J.

!Academic Teaching Hospital Dresden-Friedrichstadt, Department of Dermatology and Allergology;,
’Institute of Pathology “Georg Schmorl”; Dresden, Germany

Microcystic adnexal carcinoma is a rare malignant sweat
gland tumor. We present the case report of a 63 year old
male patient who developed this malignancy on the
scalp, which is an uncommon site. The tumor has been
removed by delayed MOHS technique with no relapse.

The differential diagnoses and treatment options are
discussed.

Keywords: Sweat gland tumors, microcystic adnexal
carcinoma, scalp, MOHS surgery.

PE3IOME

CKUIEPO3UPYIOIIAA MUKPOKUCTO3HASA KAPIIUHOMA IMPUJATKOB
KOXH CKAJIBITA TOJIOBBI (CTYYAM U3 ITPAKTUKH)

'Bosutuna V., 2Illénsede JIx.

!Axademuueckuil yuednwlii 2cocnumans Jlpesden-Opudpuxumaom, 0enapmamenn 0epmamonoull i aiiepeorocuu;
Uncmumym namonoeuu «Ieope [lImopn, /lpesoen, I'epmanus

MUKpOKHCTO3HAS KapILIMHOMA ITPH/IATKOB KOXKH SIBISIETCS PEJI-
KOH 3JI0KaYE€CTBEHHOM OITyXO0JIbI0 OTOBBIX Xkenie3. [Ipencras-
JIeHHas1 paboTa OIMMCHIBACT KIIMHIIECKHIH CTydaii 63-JIeTHero
MIAIMEHTA, Y KOTOPOTO 0OHAPYKEHO STO HOBOOOPa30BaHUE B

001macTH KOJKU CKaJIbIIa TOJIOBEI, YTO SIBJISIETCS HEOOBIYHBIM
MecToHaxoKIeHneM. OTyXoJb ObITa yaneHa XUpyprudecku
metonoMm MOXC, 6e3 permmBa. B cratbe obcyxmarorcs
b depeHanbHas JUarHOCTAKA M METOJIBI JICICHMSI.
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AHTPOIIOMETPUYECKHUE U COLIUAJIBHBIE XAPAKTEPUCTUKH
BEPEMEHHBIX ) KEHIIIUH, YYABCTBYIOLIUX B PASPABOTKE
HALIMOHAJIBHBIX 'PA@OUKOB POCTA BbICOTbI CTOSIHUS JTHA MATKHN

'KpicTayoaea A.C., 'CemenoBa F0.M., 'Tanbimena I A., *bosoran ., *Axburkanosa 7K.E.

"Tocyoapcmeennuiii meouyunckuil ynusepcumem 2. Cemetl, Pecnybnuxa Kazaxcman,
’Tocyoapcmeennoiil yHusepcumem meouyunst u papmayuu um. H. Tecmemuyany, Kuwunes, Monoosa;
SMaenooapckuii punuan I'MY Cemeti, Pecnyonuxa Kazaxcman

KpwuBas pocta BBICOTBI CTOSHHS IHA MAaTKH (ITPaBUAOT paM-
Ma), HCIIOJIB3YETCs B KA9eCTBE CKPUHHHIA JUISl PAHHETO BbI-
SIBJICHHS] HEZIOCTATOYHOTO pocTa riona. B o63ope «Stillbirths:
what difference can we make and at what cost?» omyonmkoBas-
HoM B KypHaute «Jlaner» B 2011 roxy, Z. Bhutta n coaBropst
BBIJICNIMIIN TPaBUIOTPAaMMY B OJIMH M3 JIECSTH IPUOPUTETOB
JUISL IPO(MITAKTUKH MEPTBOPOXICHHS B IIIOOAIFHOM Mac-
mrade [9]. BeneHue rpaBUIOrpaMMEL, YIBTPa3BYKOBOE HC-
CJICZIOBaHUE B CKPUHUHIOBBIE CPOKH, & TAKXKE yUeT HHJIeKCa
Macchl Teja MaTepy CHIKAeT NMEePUHATAIBHYI0 CMEPTHOCTh
TIpH 3aJIepyKKe BHYTPHYTpOOHOTO passutys mwiona (3BYP) B
npezaenax ot 20 1o 70% [15.9].

AKTyalbHOCTh PAaHHETO BBISBICHHS HApYIIEHUI pocTa
mioza cBsi3aHa ¢ TeM, uto 30-50% nerell ¢ MajbIM K Cpo-
Ky recrauuu BecoM (MI'BII), cocrapmstor netu ¢ 3BYP.
PacripocTpaHeHHOCTh JaHHOW MaTOJOTHH COCTABIISIET
5-10% oT Bcex poJoB B MOMYJISILIUU U OCTaeTCs OJHOHN U3
MPUYMH BBICOKMX aHTEHaTalbHbIX moteps [13,16,17,19].
[To nanneM Pay A.S.D. et al., HOBOpOXICHHBIE C 3aICPK-
KOH BHYTPHYTpOOHOTO pazBuTHs cocTaBisitor 40-60% ot
00I1Iero KoJIMuecTBa MEpTBOPOXKICHHBIX [ 18]. BeokuBime
JICTH TIO/IBEPKEHBI BBICOKOH 3a00JIEBAEMOCTH B pPaHHEM
HEOHATAJILHOM IIEPUOJE U B BO3pacTe A0 OJHOIO roja
[16,17]. EnuHCTBEHHBIM IIPABIIIEHBIM CIIOCOOOM BEACHUS
6epemenHocTH nipu BoisiBeHnu 3BY P, siBstercst cBoeBpe-
MEHHOE pojopaspeniexue [15].

B 3aBHCHUMOCTH OT MPUHSTBHIX KPUTCPUCB YKUBOPOXKICHUS,
CPOKH OCpEMEHHOCTH, C KOTOPBIX HAYMHAKOT U3MEPSThH BbI-
coTy ctosiHus iHa MaTku (BJIM) B pa3HBIX CTpaHax pasimda-
rotest. B pecriyomike Kazaxcran (PK) msmeperne BJIM Haum-
HaroT ¢ 24 Hezenb OepemMeHHOCTH| 7]. B KadecTBe OCHOBHOTO
HWHCTPYMEHTA UCTIONB3YETCsI TPaBUIOTpPaMMa, COCTaBIICHHAS
B 1978 1. uccnenosarensimu J. Belizan u coasr. [8].

CoBpeMeHHBIE HCCIIEI0BATENN OTMEUAIOT HEOOXOIMMOCTh
pa3paboTKM HOBBIX MHAMBHIYyadbHBIX rpaduxos BJM
[10,11,12,21]. DT0 NpOAUKTOBAHO TEM, UTO HUCCIIEIOBAHHUS
MIPOBEJICHHBIE B JAPYTUX CTpaHaX, MOKa3ajlu 3HaYMMbIE
paznuuust B pocte B/IM y jkeHIIMH B 3aBUCUMOCTH OT UX
STHUYECKOH NPUHAIIEKHOCTH, apeana MPOxKUBaHUS, YCIIO-
B )KU3HH 1 HEKOTOPBIX Apyrux ¢akropos [10,12,13,14].
Hanecenue naHHBIX Ha KPUBYIO, IIOCTPOCHHYIO 0€3 yueTa
BBIIIETICPEUUCICHHBIX (DAKTOPOB, MOXKET MPUBECTH K He-
JIOOLIEHKE WJIN TIepeolieHKe kKauecTBa pocta B/IM u miona
BO BpeMsi OEpEeMEHHOCTH.
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L[CJ'IBK) JAHHOT'O UCCJICA0BAHUS SIBUJIOCH U3YyYCHUEC aHTPO-
MNOMETPHUYCCKHUX U CONUAIBHBIX XapaKTCPHUCTUK 6ep€MCH-
HBIX XCHIINH pYCCKOﬁ M Ka3aXCKOH HaHHOHaHLHOCTGﬁ,
IMIPOXKXKUBAKOLIUX B Pecr[y6m/11<e KaBaXCTaH, U UX BJIUSAHHUC
Ha BEC HOBOPOXKACHHOIO.

Matepuaa u mMetoabl. [[MIIOTHOE HCcIeTOBaHUE MPO-
BezeHo B T. Cemeit u Cemeiickom peruone (Bocrouno-Ka-
3axcTaHckas 0omactb), ¢ 01.01.2014 1. mo 30.12.2014 . lo
HayaJla MCCIICIOBAHHS TIOYIECHO O00OPCHHE STHUECKOTO
komurera MY 1. Cemetd. [1o mu3aiiny uccienoBaHue ObLTIO
MONEPEYHBIM PETPOCIIEKTUBHBIM[2].

[IpoBonwiicst KOHTeHT-aHaMU3 y4eTHOH opmer Ne 111/y
«ManBuyanbHas Kapra OepeMeHHOH». DT opHunnab-
Hasl ydeTHas Gopma, ucrosb3yemas B peciyonuke Kazax-
CTaH B YyUPEXACHUSAX NMEPBUYHON MEIUKO-CAHUTAPHOM
MIOMOIIIH, OCYIIECTBIISIONINX JOPOAOBOI M TOCIEPOIOBOM
YXOZI.

W3ydanuchk oCHOBHBEIE (DAKTOPBI, HEOOXOMUMBIC IS T10-
cTpoeHHst HoBoro rpadguka B/IM, agantupoBaHHOTO K
JKCHIIIITHAM, TIPOKUBAIONINM Ha Tepputopru Kazaxcrana.
B nepByro odepenp, 3T0O HAMOHATBFHOCTh MAaTEPU U €€
AHTPOIIOMETPUIECKHE ITOKa3aTenu. [1o JTaHHBIM Iepernucu
nacenenus 2009 roga, bonee 85% nacenenus Kazaxcrana
COCTABIISIIOT Ka3axckas (63,1%) u pycckast (23,7%) 3THH-
YECKHUE TPYTIITBL. YICTBHBIN BeC IPyTruX HAIIMOHATBHOCTEH
cocrasister MeHee 3% kaxnas [5]. Ha cerrsiops 2016 rona
OHJIAMH-pecypc «BUKUIeIws» MOKa3hIBacT YUCICHHOCTh
Ka3axoB - 66,48%, pycckux - 20,61%, uto cBsi3aHO ¢
Murpauue HaceneHus [4]. OCHOBHOE KOIMYECTBO NPe-
CTaBHUTEJEH PYCCKOTO THOCA IIPOKUBACT HA TEPPUTOPHIX
Bocrouno-Kazaxcranckoi, Kaparangunckoit u Kocranaii-
CKOU oOmacTeif, a Takke B ropofax AiMarel U AcraHa.
Y4uteiBas, 94T0 3TO KpyHIHEHIIHE IO COCTaBY ITHOCHI
Kazaxcrana, MBI IOCUUTANIN 1[e1eCO00pPa3HBIM H3YYHTh
TeMIIbl U XxapakTtep pocra BIIM B kaxxaom u3 Hux. Hemaio-
Ba)KHBIM (DAKTOPOM SIBJISICTCS MHACKC MACCHI Tella MaTepH,
TaK KaK yCJIOBHS COBPEMEHHOM KI3HU, ITOTPeOIeHHE 00ITh-
IIIOTO KOJTMYECTBA JIETKOYCBOSIEMO IMUTIH Y THITOHAMUS
CIOCOOCTBYIOT Pa3BUTHIO HAPYIICHHUI )KUPOBOTO OOMEHA.
B PK oxupenue pacteT CTpeMUTEIFHBIMU TEMIIAMHA: TI0
JaHHBIM banTakaeBoi A. 1 coasT. [ 1], HanboJsiee BEICOKHE
SKCTCHCUBHBIC TTOKA3aTeIH 3a00JIEBACMOCTH OXKHPCHHEM
3apeructpupoBanbl Ha CeBepo-Bocroke Kaszaxcrana —
9,8%. I1pu 3TOM, CpEIHETONOBOM MMOKa3aTeNb 3a00IeBae-
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MOCTH O)KHPCHHEM B pecnyonuke cocraBumi 71,1+4,1 Ha
100 000 Bcero Hacenenus (95% JIN=63,0-79,20/0000).

B uccnenoBanuu npuHUMany yyactue 17 ydpexaeHuit
nepBUYHON MeuKo-canuTapHoi momom (IIMCII), cpenu
HUX - 7 KPYTHBIX MOJUKINHUK CMEIIaHHOTO TUIa, 00CITy-
KHUBAIOLNX HACEJICHNE TOPO/ia ¥ MIPUTOPOTHBIX PAiOHOB,
9 cemeitHO-BpaueOHbBIX aMOyIIaTOPHUi TOPO/Ia U TIOCEIIKOB U
OZIHO YUPEKJICHHE, OCYIIECTBILIOIIee IPUEM OepeMEHHBIX
HAa IJIaTHOW OCHOBE.

OtoOpanbl Bce cirydan OepeMeHHOCTE!, 3aKOHUUBIIUXCS
ponamu B cpoke 37-41 Henens, OAHUM >KUBBIM IJIOJIOM B
TOJIOBHOM MpPEJIeKAHUN, C HEOCIOKHEHHBIM T€UEHUEM
OepEeMEHHOCTH, Ka3aXCKOW M PYCCKOH HAIlMOHAIBHOCTH.
W3 ucciaenoBaHus UCKITIOYEHBI CIIydyad OEpeMEHHOCTEH,
CONPOBOKAABIIUECS TSHKEIOW IKCTPAreHUTAIBHOM IaTo-
JIOTHEH, TUIIEPTEH3UBHBIMHU COCTOSHUSIMU U JIPYTUMH 3a-
00JIeBaHUSIMH, SIBJISIOIIMMHUCS (paKTOpaMu prcKa pa3BUTHS
3BVYP, a Taxoke npexeBpEMEHHBIE POJIBI U POJIBI ILIOIOM C
Maccoii Tena meHee 2500 u 6onee 4000 rpaMMOB, Tak Kak
HOBOPOKZCHHBIE C TaKUM BecoM Haxoasarcs Hmke 10%o
nu Bele 90%o B MOMYIIAIIUH.

Craructuueckas 00padoTKa pe3ysibTaToB MPOBOIUIACH C
ucnob3oBanueM nakera SPSS v 20, onucarenbHOM cTa-
TUCTHUKH, TTapameTpudeckux (kodpuunent CThroaeHTa)
n HemapameTpudeckux (MaHHa-YUTHH) KPUTEPHUEB IS
HeMapHbBIX BEIOOPOK [3].

Pesyabrarsl u ux o06cy:kaenue. Uncio ciryyaes, moaxoysi-
WX IO KPUTEPUAM BKITIOYCHUA U UCKITFOUCHU S, COCTaBUIIO
2506. Ilpu mogpoOHOM PACCMOTPEHUH U3 HUCCIIETOBAHUS
uckiroyensl 119 kapr (puc. 1). Cpeau HuX mocie nepe-
cyeTa CpPOKOB I'eCTalUK C yYETOM IIEPBOT0 CKPUHUHIOBOTO
V3U, 51 xeHuuHa 3akoH4YHIa OEPEMEHHOCTh B CPOKE 10
37 Henenb, OJIHAKO 10 POCT-BECOBBIM MOKA3aTENSIM HOBO-
POXIACHHBIC OIIPEACIICHBI KaK TOHOIICHHBIC. Ot cl1ydaun
6I)IJ'II/I HCKIIFOUCHBI U3 UCCJIEJOBAHMA BBUY TOTO, YTO HOBO-
POXKIACHHBIX MOXHO OTHCCTH K ACTAM C KPYIIHBIM BCCOM
OTHOCHUTEJIBHO CPOKA I'eCTAlUK ¥ ATO MOXKET ITOBJIHSATH Ha
pacyeT LIeHTWIBHBIX KPUBBIX. B 16 cityuasx naHHbie ObuN
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MPOMYIIEHHE!, B 39 cyJasx - Bec IUI0/1a COCTaBHII MEHEee
2500 mmu 6omee 4000 rpammoB, B 13 — HAIIMOHABHOCTh
HE COOTBETCTBOBAJIA KPUTCPUAM BKIIHOUCHMA. I/ICXO[[}I us3
BBIIICTIPEACTABJICHHBIX HaHHBIX, B UCCICIOBAHUUN IIPU-
HUMaIH yyacTue 2387 >keHIIMH, U3 HUX Kazamek — 83,8%
(n=2001), pyccxux — 16,2 % (n=386).

OpHOl M3 3a/1a4 MCCIEAOBAHUS SBISUIOCH ONpPENEIUTh
HaJIM4YMEe CTaTUCTUYECKU 3HAYMMOM Pa3HHUIIBI B aHTPOTIO-
METPHUECKUX MOKA3aTEeNAX Y IPEICTaBUTEIbHUILL PyCCKOTO
U Ka3aXCKOTO 3THOCOB. J[aHHBIE pocTa M Beca B 00enx
rpymnnax UMeNn pacnpeaeseHne, OTINYUTEIbHOE OT HOp-
MasbHOro. Ilpu cpaBHeHMH CpelHUX 3HAYECHUI MOJIy4YEH
CIEAYIOIIUN pe3yabpTaT: CPEAHUI BEC y KEHIIMH-Ka3a-
ek (Me=57) B nepBoM TpuMecTpe OEpeMEHHOCTH ObLI
MEHBIIIE, YeM Y MPECTABUTEIBHUI] PyCCKON HAI[MOHAIb-
Hoctu (Me=59), U=342800,0; Z=-3,502; p=0,001. Pocr
>keHIMH-Kazamek (Me=160,8) O6bu1 Ha 2,5 cM MeHblIIe,
4YeM Yy KCHIIUH PYCCKOM ATHUYECKON MPUHAMJIEKHOCTU
(Me=163,3 cm), U=298505,0; Z=-7,084; p=0,001. Oc-
HOBHBIE aHTPOTIOMETPUUYECKHE U COLIMAIBHBIE TOKA3aTeTN
OepeMeHHBIX MPe/ICTaBICHbI B Tabnuue 1.

HeCMOTpH Ha HAJIUYUC CTATUCTHYCCKU 3HAYUMBIX pas-
JUYMM B IIOKA3aTeNIIX POCTa M Beca y Marepel pasHbIX
HallMOHAJILHOCTEH, CTATUCTUYECKU 3HAYMMBbIX OTJIUYUN B
Bece HoBopoxkaeHHbIX (U=76923,0; Z=-0,502; p=0,616) u
pocte (U=73657,0; Z=-1,534; p=0,125) He oOHapyx ecHO,
4To, I10 BCEH BEPOATHOCTH, O6'I))1CH)ICTCSI OrpaHNUYCHUEM
Beca uccnenyeMbix (2500 1o 4000 r). Uto kacaercs pa3iu-
Y1l B Bece U POCTE B 3aBUCUMOCTH OT 110J1a, BBIABJICHO, YTO
BEC y MY’K4UH ObL1, B cpeiHeM, Ha 100 rpaMMoB, a pocT Ha
0,52 MM Gonblile, 4eM Y HOBOPOXKICHHBIX KEHCKOTO 1oJIa
(p=0,001), 4TO MOTHOCTHIO COBMAIAET C TUTEPATypPHBIMU
JaHHbIMH [21].

[To maputeTy pomoB 00e rpyIbl ObUTH PEIPE3CHTATHBHBIMH.
OKoJ10 TOJIOBHHBI BCeX (DM3HUOJIOTMUYECKIX OepEeMEHHOCTEH
OBLITN NIPEJICTaBIICHbI TIEPBOPOISILIMMHU JKEHIIIMHAMH. AOODPTBI
B aHaMHeE3¢ MMeJa Kaxaas TpeThs *keHiuHa. CaMorpo-
U3BOJIbHBIC a0OPTHI OCIOKHIIIM aHAMHE3 y Kaxaon 9-10
JKEHIIMHBL

8 (Bec mroga <2500 T,)

31 (pec mroma =4000 r.)

Hauamezoe 16 (mpomyIneHAEIE JaHHEE) Ocrapmeeca
KOMIHIECTEO: EOIHYeCTEO:
2506 13 (apyTad HaHOHATEHOCTE) | —% 2387

HEIEITE )

51 (cpox bepemennocTa <37

Puc. 1. Cxema ucknrouenus nayueHmok u3s 8bl60pl(’u
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Ta6ﬂuua 1. AHmponOMempuquKue u coyuajlibHvle nokasameiu 6epemeHHbzx
c qbuauozzoeuttecxww me4denuem 6epeMeHHocmu

Kazamxku Pycckue
Mapametpsbl
cpenaHee pa3max cpenaHee pa3max
Bospacr, et 2%(3(2_1 3_ 0;2)3; min 15, max45 26Q(§_1 3_02’)3 g min 16, max41
Pocr, cMm. 160(’;(?116_5;1)57; min 137, max 182 1636)33(?116_8;1)59; min 132, max186
Bec. Kr. 57 (Q1-51; min 35, 59 (Q1 -53; min 38,
’ Q3-64,5;) max 133 Q3-168;) max 96
HHpaexc Maceol TeJaa
Jedunur Beca 9,8%(n=197) - 11,1% ( n=43) -
HopmainbHblit Bec 67,5%(n=1351) - 63% (n=243) -
W36bITOUHBII Bec 17,1% (n=342) - 21,2% (n=82) -
Osxupenne 5,5% (n=111) - 4,7% (n=18) -
Oo6pa3oBanue
Beiciree 46,3% (n=927) - 35,8%(n=138) -
Cpennee 6,8% (n=137) - 4,7% (n=18) -
CryaeHTsl 41,5% (n=830) - 54,7%(n=211) -
Het undopmarnmu 5,3% (n=107) - 4,9% (n=19) -
PaGora
Ectp 59,6%(n=1192) - 61,7%(n=238) -
Her 28% (n=561) - 26,7%(n=103) -
OOyuaromuecs 9,8% (n =196) - 9,3%(n=36) -
Het nndopmanun 2,6% (n=52) - 2,3% (n=9) -
MecTo KUTeJbCTBA
T'opon 62,9% - 73,1% -
Ceno 37,1% - 26,9% -
Tabnuya 2. Axywepckuil anamues u Xapaxmepucmuxu Ho80POICOEHHbIX
Kazamxku Pycckue
Poapl
1 48,7% (n=974) - 53,6% (n=207) -
2-3 47,5% (n=951) - 44.3% (n=173) -
Bonee 4 3,7% (n=76) max - 6 2,2% (n=8) max - 7
MeauuMHCKHUi adopT
Ectp 23,6% (n=472) - 30,6% (n=118) -
Her 76,4% (n=1529) - 69,4% (n=268) -

Camonpoun3BoJIbHbINH a00pT

12% (n=241)

8,8% (n=34)

Bec HOBOpOX1E€HHBIX

3404,8

(Q1=3167;Q3=3686)

min 2500-
max 4000

3406,6
(Q1=3151;Q3=3666)

min 2500-max
4000

My:xckoro nosna

34

39,0 (95% JI=3407,5-3470,6)

JKenckoro moia

3339,0 (95% [A1=3301,8-3376)

Pocr HOBOPOXJACHHBIX

52,2

(Q1=51;Q3=53,5)

min 47-max
59

52,4
(Q1=51;Q3=53,9)

min 47-max 58

My:xckoro nosua

52,68 (95% JA11=52,5-52,86; p=0,001) min. 47cm - max.5 9cm

JKenckoro momia

52,06 (95% A1=51,87-52,26; p=0,001) in. 47cm - max. 57cm

© GMN
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Tabruya 3. Boicoma cmosanus OHa MAmKu 8 pasHvle CPOKuU bepemeHHOCmuU
Y JICeHWUH KA3AXCKOU U PYCCKOU HAYUOHAbHOCEN

Cpoxk Ka3alIKH pycckue
recTanuH,

Helelb Cpennee, cmM SD min —max, cm | Cpenanee, cmM SD min-max, cM
20 20,31 1,69 13-29 20,21 1,34 17-25
21 20,95 1,69 16-29 20,87 1,34 17,24
22 21,88 1,89 18-30 21,31 1,37 18-24
23 22,94 1,58 18-28 22,94 1,52 19-27
24 23,90 1,56 20-32 23,91 1,53 20-29
25 24,79 1,60 19,32 24,59 1,49 20,28
26 25,78 1,64 22-31 25,39 1,29 23-28
27 26,86 1,67 22-33 26,82 1,43 22-30
28 27,54 1,58 23-35 27,51 1,42 24-31
29 28,90 1,80 24-40 28,72 1,52 24-34
30 29,76 1,55 25-40 29,54 1,69 25-33
31 27,88 2,98 25-37 27,81 2,86 25-34
32 31,36 1,89 26-38 31,28 1,70 27-36
33 32,54 1,79 26-41 32,09 1,42 29-36
34 33,5 1,61 27-39 33,6 1,73 28-38
35 34,30 1,67 29-40 34,45 1,43 30-37
36 35,14 1,67 27-43 35,06 1,55 30-38
37 35,83 1,69 29-40 35,80 1,70 29-40
38 36,62 1,63 30-42 36,69 1,60 33-40
39 36,98 1,76 30-45 36,87 1,99 30-41
40 37,32 1,80 31-41 37,51 1,76 30-41
41 37,39 1,85 34-42 37,62 1,96) 33-40

KonnuectBo noceleHnin MEIUIIMHCKOTO CITEIIHATNCTA IS
KaueCTBEHHOTO HAOIOMCHNS 32 (PU3HOTIOTMIECKU IPOTEeKa-
romieit 6epemenHocThI0 B Kazaxcrane permaMeHTHpyeTCS
HaIlMOHAJIBHBIM NPOTOKOIOM. bepeMeHHast 10kHa TO-
cetuts [IMCII, B cpennem, He MeHee 6 pa3: IepBoe Toce-
mieHue - 10 12 Henenb, BTopoe - B 16-20 Henens, TpeThe - B

18

24-25 nenens, uetBeproe - B 30-32 Hemenw, mAToe - B 36
Hezenb, mectoe - B 38-40 Henmens. B ciydae yauimHeHHs
cpoka OepeMEeHHOCTH CBBIMIE 41 Hemenu, MpeIyCcMOTPEHO
ceapMoe TocernieHue [6].

B nanHOM Hcciie10BaHUU YUTEHO YUCIIO NTOCELIEHU Bpa-
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Puc. 2. Konuuecmeo u cpoku nocewenuii yupexcoenuti IIMCII 6epemennvimu
6 Cemetickom pezuone nocie 20 nedenv bepemennocmu

ga nocne 20 Hemenb OepeMEHHOCTH, KOTJja HAadYMHACTCS
M3MEPEHUE BBICOTHI CTOSHHUS JTHA MaTKU Y OepeMEHHBIX.
Obmree xommaectBo m3Mepernit B/IM cocrasmmo 12833,
u3 Hux 10697 uzMepeHuil npoBeJeHo y Kaszaliek, 2136
— y pycckux. Kaxknas xenmuaa mocie 20 Hemenb Oepe-
MEHHOCTH TTOCEeTWJIa Bpada, B cpefgueM, 5,14 pas (95%
JAN=5,06; 5,21;), 9T0 10O 3HAYEHUIO MPHUONIIKAIOCH K
PEKOMEHIOBaHHOMY YHUCITY TIOCEIICHUH TIpu (PU3HOIIOTH-
YeCKH TpoTekaromell bepemenHoctr. Kak BUIHO U3 pHC.
2, He3aBUCHUMO OT HAIIHOHATHHOH MPUHAATICKHOCTH THKA
MTOCETIECHAUH TTPUXOAATCS Ha PEKOMEHIOBaHHBIC CPOKHU, U
CYIIECTBYET JOTIOTHHUTEIHHBIH MUK HA CPOKe OepeMeH-
HOCTH 27 HEIeNb, 9TO, OUYSBUIHO, CBSI3aHO C PAa3HUIICH B
ofIcYeTe CPOKOB OepeMeHHOCTH. KonmmuecTBo mocemeHnit
IIMCII mo 30 vemenu GepeMEHHOCTH cocTaBmIo 4925 —
38,3% Bcex 6epemennbixX. [Tocne 30 mHemens — 61,7% (n=
7908). HanbospIree KOJMYECTBO MOCEIICHUH OTMEUEHO B
cpoxke 6epemenHoctH 30-3 1 Henens, Ha 3TH CPOKH TIPHIXO-
mates 15,7% (n=2014) ot Bcex mocemeHnid. B 3Ti cpokn
6epemenHbIe TipoxomaT Tpetuil Y3U ckpunuHr. Criemyio-
IUH MUK TIoceleHnii Haodmomaercs ¢ 36 mo 38 Hemeno
6epemennoctr — 20,3% (n=2605) oT Bcex MOCEIICHUH.
Hauwunas ¢ 39 Heziei IPOUCXONT CHIKEHIE KOJTMIeCTBA
MTOCEIICHUH, B CBSI3U C 3aBEpIICHUEM OCpEMEHHOCTH Y
OOJBITIHCTBA JKCHIIIH.

B Tabmune 3 npuBenens! cpenaue 3HadeHns BJIM B ogHI
1 T€ 7K€ CPOKH Y )KEHIINH 00enX HalnoHaNpHOCTEH. CpaB-
HEHHE CPEIHUX HE TMOKA3all0 CTaTHCTUYCCKH 3HAYMMBIX
pasmanit mexxay BJM (p=0,93), npuanHoii yero, mo Beei
BEPOSITHOCTH, SIBISICTCS HEOOINBIIOE YUCIO OSpEMEHHBIX
PYCCKO¥ HAIIMOHANBHOCTH B MHJIOTHOM HCCIICIOBAHHH.
Heo0Oxonumel 0oltee MaciTaOHbIE HCCIICAOBAHMS JIJIsI ITOJI-
TBEPIKACHUS WM UCKITFOYCHUS BIUSHUS HAIIOHAIBEHOTO
(haxTOpa HA BeC HOBOPOXKICHHBIX.

B 70 ke Bpems1, pakTopoM, OKa3bIBAIOIINM BIHSHHE HA BEC
wiona npu poxaenuu, seusercs UMT oepemennoii [20].
PacueTsl Tokazanu yBeTHUEHHE Beca HOBOPOXKIECHHOTO
¢ moBeimeHueM Beca marepu (U=305235,5; Z=-3,067;
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p=0,02;). [Ipu mocTpoeHNN THHEWHOW MOJCTH, Y JKCH-
myH B CeMEeHCKOM PETHOHE, C TIEPEX0I0M MOTPaHNIHBIX
3HaueHMit UM T oT HOpMaIIbHOTO Beca K N30BITOYHOMY H K
OKMPEHMIO, BEC IJI0J1a yBeNnuuBaiics Ha 59,83 rp B Kax-
noit rpymrre (p=0,001). [ToBTOpHBIE POIBI TAKKE BIUSIOT
Ha U3MCHEHHUE Beca HOBOpOkIeHHBIX (U=597,059,5; Z=-
6,839; p=0,0001). Y mOBTOpHOPOISATIINX >KSHIITIH CPEIHUI
BEC HOBOPOXKACHHBIX cocTaBmi 3460,0 rpammoB (95%
J11=3415,1;3452,8;), uro Ha 110 TpaMMOB OoIbIIIE YeM
y nepBopomsmmx (Me=3350), (95%A1M=3314,6;3355,3).

BoiBoawbl: 1. B pesynbrare npoBeIeHHOTO UCCIICIOBAHUS
YCTaHOBIICHO, YTO CYIIECTBYIOT CTATHCTHYCCKU 3HAUMMBIC
AHTPOIIOMETPUYUCCKHE Pa3IHYHs MEXKIY KCHITHHAMH Ka-
3aXCKOHM U PYCCKOH HAIIMOHAIBHOCTH.

2. Ha Bec m101a pH pOXKIICHUH BIIHSIOT OJT HOBOPOXKJICH-
HOTO, TAPUTET MATEPH U €¢ MHICKC MacChl Tela.

3. HeoOxoanMo poBeIeHHE MAaCIITa0HBIX HCCIIEI0BAHUI
JUTSL OTIPEeNIeTICHHs 3HAYMMOCTH STHUYECKON MPHHAJICK-
HOCTH OCpeMEHHBIX, IIPOKMBAIONIMX Ha Tepputopun PK,
Ha XapakTep pocTa BBICOTHI CTOSHHUS THA MaTKH BO BPEMsI
OepeMEHHOCTH.
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SUMMARY

EVALUATION OF ANTHROPOMETRIC CHAR-
ACTERISTICS OF PREGNANT WOMEN FROM
DIFFERENT ETHNIC AND SOCIAL GROUPS
AND THEIR INFLUENCE ON THE WEIGHT OF
NEWBORNS

Kystaubayeva A., 'Semenova Yu., 'Tanysheva G.,
’Bologan I., *AKkylzhanova Zh.

ISemey State Medical University, Kazakhstan; *State
University of Medicine and Pharmacy named after N. Te-
stemitanu, Chisinau, Moldova; *Pavlodar branch of Semey
State Medical University, Kazakhstan

The aim of the research was to evaluate anthropometric
and social characteristics of pregnant women of different
ethnic groups and assess their influence on the body weight
of anewborn. We conducted a retrospective cross-sectional
study at 17 primary health care establishments providing
antenatal care in Semey region (Kazakhstan Republic).
The content analysis covered 2506 medical records of
pregnant women. In our study, the differences in anthropo-
metric indices of pregnant women of Kazakh and Russian
ethnicity were statistically significant. The average body
weight of Kazakh women (Me=57) at the first pregnancy
trimester was lower than that of Russian women (Me=59),
U=342800,0; Z=-3,502; p=0.001). The body height of
Kazakh women (Me=160.8) was 2.5 cm shorter than that
of Russian women ((Me=163.3 cm), U=298505,0; Z=-
7,084; p=0.001).

The following factors influenced the neonate’s body weight:
sex (male infants were 100 gr. heavier, on average, and 0.52
mm higher than female infants (p=0.001)); labour parity
(infant’s weight in primiparas was 110 grams lower than
that of deutiparas (U=597,059,5; Z=-6,839; p=0,00015;));
maternal BMI (BMI increased with increasing birth weight
(U=305235,5; Z=-3,067; p=0,02;)).

Keywords: anthropometric characteristics, pregnancy,
symphysis-fundus height, birth weight.
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PE3IOME

AHTPOIIOMETPUYECKHUE U COIIMAJIbBHBIE
XAPAKTEPUCTHUKHN BEPEMEHHBIX ’)KEHIIIWH,
YYABCTBYIOIIIUX B PABPABOTKE HAIINO-
HAJIBHBIX 'PAOUKOB POCTA BBICOTbBI CTO-
AHUA JTHA MATKH

'KbicTaybaesa A.C., 'Cemenona F0.M.,
"Tansimena I'A., 2BoJioran U., Axbunikanosa K. E.

Tocyoapcmeennviii meouyunckutl ynusepcumem 2. Cemell,

i ; 1 -
Pecnybnuxa Kaszaxcman, *Tocyoapcmeennulil ynugepcu
mem meouyunsl u papmayuu um. H. Tecmemuyany, Ku-
wunes, Monoosa, *Iasnodapckuit punuan F'MY 2. Cemeil,
Pecnybnuka Kasaxcman

PerpocrieKTuBHOE NOIepPEeYHOE HCCIIEA0BAHNE TPOBEACHO
B 17 yupexaenusx r. Cemeit u Cemeiickoro peruona PK,
OKa3bIBAIOIINX AHTEHATAJBHBIA YXOX, [UI M3y4eHHs aH-
TPOIIOMETPUYECKHX ¥ COLIMAIIBHBIX XapaKTepHCTUK Gepe-
MEHHBIX JKSHIINH 1 UX BIUSHUS Ha BeC HOBOPOXKICHHOTO.
[IpoBenen xoHTeHT-aHAMN3 2506 MHIUBUIYATBHBIX KapT
OepeMeHHBIX. VICII0Ib30BaHbI ONUCATeNIbHbIC CTAaTHCTHKH,
napaMeTpu4ecKre U HellapaMeTPUIYeCcKHe KPUTEPHH IS
HECBS3aHHBIX BEIOOPOK.

BBISIBIICHBI CTAaTUCTUYECKN 3HAYUMBbIE PA3IUIHS B aHTPO-
MIOMETPUUYECKHX TTOKA3aATEIIX Y OEPEMEHHBIX Ka3aXCKOH
U PYyCCKOW 3THUYECKOH mpuHamIekHoCTH. CpeqHnuil Bec
JKeHIIMH Kazamiek (Me=57) B mepBoM TpuMecTpe bepeMeH-
HOCTH OBIIT MEHBIIIE, YEM Yy JKEHIIIMH PYCCKON HallMOHAIb-
Hoctu (Me=59) (U=342800,0; Z=-3,502; p=0,001). PocT
skeHIMH-Ka3amek (Me=160,8) Ob1 Ha 2,5 ¢cM MEHbIIE
B CPaBHEHMHM C KEHILMHAMU PYCCKOM ITHUYECKOU IpH-
Hajiesxxnoctn (Me=163,3 cm) (U=298505,0; Z=-7,084;
p=0,001). Ha yBenmueHme Macchl Tera HOBOPOXKICHHOTO
BIIHSIEOT CIeAyrone (hakTopsl: mod pebeHKa (HOBOPOXK-
JICHHBIE MY>KCKOTO I10J1a IMEJIN OOJIBIINH BEC, B CPETHEM,
Ha 100 rpaMMoB 1 6ombmmid pocT Ha 0,52 MM, YeM HOBO-
poXxaeHHBIe KeHckoro moia, (p=0,001); maputer pomos
MaTepu (Bec HOBOPOXKJEHHBIX y JKEHIIMH C MEPBBIMHU
pomamu 661 Ha 110 TpaMMOB MeHBIIIE, YeM y OepeMeH-
HBIX ¢ moBTOpHBIMU pomamu (U=597,059,5; Z= -6,839;
p=0,0001); UMT marepwu (c noBsimenrem UMT BozpacTan
u Bec HoBopoxkaeHHBIX (U=305235,5; Z=-3,067; p=0,02).
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COAEPKAHUE IOJIMAMHWHOB B OPUTPOLHIUTAX KPOBU
Y BEPEMEHHBIX )KEHIIIMH C 3ATEP)KKOM POCTA ILJIOJA

Bacuctelii A.B.

T'ocyoapcmeennoe yupescoenue « Mncmumym neduampuu, akyuepcmed u SUHeKoI02uu
Hayuonanvnoii axademuu meouyunckux nayk Yxpaunoiy, Kues, Yxpauna

CognepxaHne MOJMAaMHUHOB B 3PUTPOILUTAX KPOBH Yy
OepeMEeHHBIX IPH 3aJIepPXKKe pocTa IUI0NA, 0 BCeil Be-
POSITHOCTH, WI'PAeT HEMAJOBAKHYIO POJb B HAPYIICHUH
OMOXMMHUYECKOTO TOMEOCTa3a B CUCTEME MaTh-ILIAIICHTa-
wiof. [TonmaMuHbI U3BECTHBI KaK 3HAYMMbIE MEINATOPbI
KJIETOYHOT'O POCTa U nposudepanun, peryasTopbl BHyTpH-
KJIETOYHOTO YPOBHSI HOHOB KaJIbLIUSI M TIPOHUIIAEMOCTH
MUTOXOHIIPHATBEHBIX MeMOpaH [8]. [lonmrnaMuHBL, ABISAACH
HHU3KOMOJIEKYISIPHBIMU MOJIMKATHOHAMH, CIIOCOOHEI
CBSI3BIBATHCS C BHYTPHUKJIETOUYHBIMH OTPHUIATEIHHO
3apspkeHHEBIME Monekynamu (PHK, JTHK, 6emxamm),
U3MEHSTh WX aKTUBHOCTH, PETYIHPOBATH IKCIPECCHIO
reHoB [7]. IlomnaMuHEI HTPAIOT CYIIECTBEHHYIO POJIb B
pocTe KiIeTKH Omaromapst 3p¢deKkramMm Ha YpOBHE TPaHC-
KPHITIHAA ¥ TPAHCISAINH, MoayaupyoT ¢yakomn JJHK,
HykineosuaTpudocdaron, 6enkoB m ocobenno PHK,
BIMSIOT HAa OCITKOBBIM CHUHTE3, CTHMYIHPYS COOPKY
30S pubocomarbHBIX CYOBEIUHUII, Ha ACTPATAIIUI0 U
amuuoarmuposanne PHK [5,6,9], pocopummpoBanue
6enkoB, Ha ipeBparmierne B ¢popmer JIHK B Z—hopmy, Ha
MIPOrPECCHI0 KJIETOYHOTO IMKJIA, alloNTo3 U (DYHKIIUIO
MOHHBIX KaHAJIOB. [IpupoaHble MonMaMHuHBI (ITyTpec-
L{H, CIIEPMUANH U CIIEPMHUH) CITOCOOHBI K caMmocOopke
B CTUMYJHPYIOIEM (U3HOIOTHIECKOM OKPYXKEHHH
B arperarbl, KOTOpble B3aUMOJEUCTBYIOT ¢ F€HOMHOMU
JHK u 3ammmaior ee oT Aerpajannd Hykieazamu [3]. B
paboTax 1o M3y4eHUIO OMOTOTUYECKON POIIH MOJINAMH-
HOB ObLTa OOHapy’KeHA KOPPEIANHOHHAS 3aBUCUMOCTh
MeXJly HHTEHCUBHOCTBIO POCTA TKaHEH, aKTHBHOCTBHIO
OPHUTHHJEKapOOKCUIIA3hl U COJEPKAHNEM MOTHAMUHOB
B X0/1€ SMOPHOHAIBHOTO Pa3BUTHUS OPTaHU3MA, & TAKXKE
IIPU pereHepaly TKaHel, runeprpoduu opraHos [1].
Crocker I.P. u Sipos P.I. [2] cuuTatoT, 9TO SHIOTENHH
SIBIISICTCSI OCHOBHBIM 00BEKTOM MEAMATOPOB, BEIPAOATHI-
BaeMBIX IIaneHTol. Hapymenne oOMeHa MOJTHaMUHOB B
9HIOTEIINY SBISETCSA OJHUM U3 BEAYIIHX (PaKTOPOB €TO
nucyuknnn [10]. B ocHOBe pa3BUTHS IUTAICHTAPHON
nuchYHKIUHN JISKUT SHIAOTENHAIbHAs TUCHYHKIH,
koTopas popmupyercs Ha (OHE HEMOIHOLEHHOTO pe-
MOJEIMPOBAHUS MAaTOYHBIX CIIUpaJIbHBIX apTepuil. Ha-
pyLIEHHE MaTOYHO-IIJIAEHTAPHOTO KPOBOOOpALICHHS
SIBIISIETCSI O/THOM M3 NEPBUYHBIX 3BEHLEB B IENH (PyHK-
LMOHATBHBIX MEXaHU3MOB (OPMHUPOBAHUS 3aJEPIKKHU
pocTa IIoga M , KaKk CJIEeACTBHE, TeMOJUHAMUYECKUX
N3MEHEHHUIl B CCTEME MaTb-IIJIalleHTa-IUIO0/.

Llenbro BccneIoBaHMs IBIJIOCH OIPEIENIUTD COAEPKAHUE
MOJIMAMHUHOB B SPUTPOLUTAX KPOBH Y OEPEMEHHBIX KCH-
LIUH C 33JIeP>KKOM pocTa IJ10/1a Pa3HON CTEIIEHU TSKECTH.

22

Matrepuan u Metoanbl. B uccnenosanue BxitoueHsr 100
OepeMEHHBIX KCHIHH CpOoKoM oT 23 10 40 Hesenb recra-
1M, u3 HuX 80 JKEHIIMH C 33JIePyKKOH pocTa I10/1a pa3Hoi
CTETEHU TSKECTU COCTABUIM OCHOBHYIO IPYIILy; IPYHILY
KOHTpOJISI - 20 6epeMeHHBIX ¢ (PU3HOIOrHUECKUM TeYEHHEM
OGepeMeHHOCTH. B 3aBHCUMOCTH OT CTENICHHU TSKECTH 3a-
JIEP>KKU pocTa Tuofa OepeMeHHbIEe )KESHIIIMHBI OCHOBHOM
TPYyNIbl pa3feneHsl Ha 3 KIMHUYECKHE MOArpynmnsl: B |
TIOATPYIITY BOLLIH 38 GEpeMEHHBIX JKEHIIINH C 3aIeP>KKOM
pocra mioza nepBoii crerneny; Bo 11 moarpymmy — 22 Gepe-
MEHHBIE € 33JIepP>KKOM pocTa 1iojaa Bropoii ctenenu; B 11
noarpymy — 20 6epeMeHHBIX C 3aJIepXKKOH pocTa rioja
TpeThel creneHy. Bee HaOmonaBmecst >KeHINHbI ObUTH B
Bo3pacte ot 20 710 31 rona (cpenHuii Bo3pacT 00CIeyeMbIX
cocraisut 24,6+3,7 rona). [1o Bo3pacty, HHIEKCY MacChl
TeNa, COMaTH4E€CKOMY U aKyIIePCKO-TMHEKOIOTHYECKOMY
aHaMHe3y MalMeHTKH 00CIeayeMbIX TPyl ObUTH COIIO-
craBuMbl. Bo Bcex rpynmax mpeodiaiaig nepBoposIsIue
sxeHmuHbL: B | moarpynmne — 20 (52,64%), Bo I moarpymme
— 12 (54,55%), B 1lI moarpynmne — 11 (55%) u B rpymme
koHTpOois — 10 (50%). Menuuuackue adoptet (ot 1 10 3)
HMEJTH MeCTO B aHaMHe3e: 15,79% y xenmuH [ noarpynmel,
18,19% -y sxenuus Il moarpymnet, 20% y xenuus 111 mox-
rpynnsl ¥ 15% y keHmuH B rpynne kouTpons. Hannune
XPOHUYECKOH YPOTCHUTAIbHOW MH(MEKIMH BBISBICHO y
26,32% y sxenmuH B I moarpynne, 27,28% sxeniud Bo 11
noarpymmne, 30% xenmuH B Il nogrpynmne u 25% xeHmux
B rpynne koHTpoist. CaMOnpOU3BONbHbIE BBIKUBIIIA HU
y OJHOH M3 MAIMEeHTOK He oTMedanuck. Bee uccnenosa-
HUSI BBITIOJIHEHBI C COONIOICHUEM OMOITHYECKUX HOPM U
MH(POPMHUPOBAHHOTO COIVIacus JKeHIIMH. BhisBienue 3a-
JICP’KKU POCTa TUI0/1a y OEpeMEHHBIX, (DOPMBI M CTEIICHU
TSKECTH, 4 TaKKe HapyIICHUH MaTOYHO-IUIALEHTAPHOTO U
IJI0ZIOBOTO KPOBOTOKA MPOM3BOMIIOCH ITOCPEICTBOM YIIBTpa-
3BYKOBOTO U JIONIJIEPOMETPUUECKOTO HCCIEN0BAHUI.
VYnbTpa3ByKoOBOE U TONMIEPOMETPUIECKOE UCCIEIOBAHUS
OGepeMEHHBIM MTPOBOJIMIIN C TIOMOIIBIO YIBTPa3ByKOBOTO
nuarHoctudeckoro ammapara Medison Accuvix XQ ¢
(yHKIMEH [BETHOTO JIOMIUIEPOBCKOTO KapTHPOBAHUS H
KOHBEKCHBIM 2JIEKTPOHHBIM JJATYMKOM € 4acToToi 3,5 Mri1.
JU11 TMarHOCTUKHU 3aJIep’KKU POCTa IUIOJA IOITy4YEHHBIE
JlaHHBIC (DETOMETPUM CPAaBHHBAJIN C HOPMATHBHBIMH MO-
KazaTessiMU JUIsl JaHHOTO cpoka OepemenHocTH. [Tpu aTom
BBIIEIISUIN 3 CTEMNEHN 3aJIep KKK poCTa Iioja: 1-1 cTeneHs
— OTCTaBaHUE (PeTOMETPHIECKUX ITOKa3aTesIeil Ha 2 HeJlenu;
2-s cTeneHb — Ha 3-4 Henenu; 3-s1 CTEIIeHb — Ha 4 HeJeln
n 6onee. B 3aBuCHMMOCTH OT MPONOPIIMOHATIBHOCTH OTCTa-
BaHUS Pa3HBIX MMOKa3aTeIel BbIICNIAIN CUMMETPUUHYIO U
ACHMMETPHUYHYIO ()OPMBI 33/Iep>KKH pocTa Io/a. Mcxomom
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POJIOB B KOHTPOJILHOM IpyIiIe OepeMEHHBIX HKEHIIHH ObLIO
POXAECHUE 310POBBIX JOHOLICHHBIX HOBOPOXKICHHBIX,
a B OCHOBHOMU TIpYyIIIE POXICHUE JOHOLICHHBIX U HEIO-
HOILIEHHBIX HOBOPOXICHHBIX C 3aJEPKKOU pocTa IUIoza
COOTBETCTBYIOLLEH CTEIICHU TSKECTH.

OmnpeesicHUE CONCPKAHUS TIOJIMAMHHOB B SPUTPOIIUTAX
KPOBU y OCPEMCHHBIX JKCHIIUH MPOBOIMINA C TIOMOIIBIO
METO/Ia )KUIKOCTHOU XpoMaTorpahuut BHICOKOTO TaBIICHHSI
Ha )KUIKOCTHOM Xpomarorpade Agilent 1200 ( CILIA) [4].

Iloozomoska obpaszyos. 3a60p kpoBu mposoamwiu ¢ 9.00
10 10.00 yacoB U3 JOKTEBOH BEHBI B KOJTUYECTBE 5 MII B
npoOHPKH ¢ renapruHoM. [IpoOHpKH ¢ KPOBBIO LIEHTPUDY-
rupoBasid Ha 10000 06/Mun 10 MuHYT. 3aTeM OTAEISITH
SPUTPOLUTHI, KOTOPbIE TOMOT€HH3HPOBAIN B TOMOTCHHU-
sarope Ilorrepa B 1M nepxnoproii kucnotsl (HCIO,) u
ocTaBysun Ha cyTku ripu 4°C B xononuibHUKe. OOpasiisl
ueHtpudyruposaiu npu 4°C va 10000 06/mMus 20 MUHYT.
3areM CIMBAJIM HAI0CANOYHYI0 (DPAKIMIO U OTMBIBAIIH
oceBlINe 3pUTPOUUTHI IBakabl 0,5 M Harpuii-pocdar-
HbIM OydepubiM pactBopoM (pH=7,4) u kaxawlii pas
ueHtpudyruposaiu npu 4°C va 10000 06/muH 10 MUHYT.
[TepememmuBanu ocanok Ha Vortex 30 cex npu 25°C. [lo-
6asnsm 200 mx xonoanoit 1M HCIO, u nepemernypanu
ocanok Ha Vortex 1 mun ripu 25°C. K obpasiiam 1o6asisim
80 Mk Na,CO,

IIpucomosnenue cmandapma. B xadecTBe cTanaapra npm-
MEHSUIM SKBUMOJISIPHYIO CMECh CTAaHAAPTHBIX TIOJIMAMHHOB
(nytpecuun-2HCI, cnepmuaun-3HCI, cnepmun-4HCI,
N' -u N? -aneruncnepMuanH, aneTUanyTpeciud, N'-
aleTUIICTIEPMHH) U3 pacyeTa 25 nMousb Ha pody. Cmech
CTaH/apTOB, IIPEABAPUTEIBHO PACTBOPEHHBIX B IIEPXJIOP-
HOI1 KMCJIOTE, TOTOBHJIM aHAJIOTUYHO HCCIIelyeMbIM 00pas3-
nam. [1pu rcciieoBaHusIX UCIOIb30BaIH PACTBOPUTEIH U
cranaaptsl pupmel Sigma-Aldrich (CILIA).

Hancunuposanue obpasyos. I'oToBUIM pacTBOp JIaH-
cuixnopuna. Ha 2 mi anetona 10 Mr 5-(quMeTniaMuHO)
Hadranen- 1-cynbonnn xnopuaa. Jodasisum k oOpasiam
160 MK pacTBOpa JaHCHUIXJOpHJIA M CTaBUIM Ha 1,5
yaca B Tepmoctat npu 40°C. [locne mancunupoBa-
HUs K oOpasuam nobasinsiu 0,3 MI UKIOreKcaHa |
HHTCHCHUBHO BCTpsxuBanu. LleHTpudyruposanu mpu
4°C na 14000 06/mun 10 munyt. OTOMpany (hpakuuro
LMKJIOTEKCaHa U IEPEHOCUIIN €€ B TUTeJIH JUIsl BAKYYMHOM
cyuku. [Ipouenypy ¢ UMKIOreKCaHOM IOBTOPSUIH TPH
pasa. LlukiorexkcanoBbie (pakiuy BBHICYIIMBAIH B BaKy-
YMHOH CyILIKE IIPY KOMHATHOI TeMIleparype B TEMHOTE;
ocTaBIIMiica ocagok pacTBopsaiau B 400 MK MeTaHOTa U
¢dunbsTpoBany uepe3 GuiabTp pupmsl [so-Disc™ PTFE-25-2
25 mmx0,2 MM, a 3aTeM NEPEHOCUIIH B TIOCYLY AJIs TPO-
BC/ICHUS XpOMaTOrpaQuu.

Ananuz obpaszyos. Xpomarorpadudeckoe pasiciicHUE
MPOBOJIMIIM HA KOJIOHKE JUIS dKHMIKOCTHON XpomaTorpapuu

© GMN

Beicokoro nasnenus (HPLC Column ZORBAX SB-C8
4,6 x 250 mm; 5-micron «Agilent Technologies») B rpa-
JIMEHTE KOHIIEHTpaIuii arieToHuTpu : Boaa (50 : 50 mxo 20
MUHYT; 3aTeM ¢ 20-if MUHYTHI 10 35-if MUHYTHI B YHCTOM
alleTOHUTPHJIC) ITPU CKOPOCTH ToToKa 1Mir/MuH. Ha onun
obpasell ¢ MPOMBIBAHHEM KOJIOHKH HCIONb30Bain 80 mit
AllCTOHUTPWIIA. YPOBEHb MOJMAMUHOB OIPEACISUIH MPH
JUTHE BOJTHBI n3myueHus 342 am u smuccuu 512 um. IIpo-
BOJIMJIM TIEpPEPACUEThl yPOBHEH TOTMAMUHOB B HMOITB/MJI.

CrarucTuueckyro 00padOTKy pe3yJbTaToB IMPOBOAMIH
METOAaMU BapHaHHOHHOﬁ CTaTUCTUKU C HCIIOJIb30BAHHEM
CTaHAAPTHBIX JIMIICH3UPOBAHHBIX KOMIIBIOTCPHBIX ITPOTrpaMM
STATISTICA 6.0, Microsoft Excel, ANOVA «Statisticay.

Pe3yabTaThl U X 00cy:kaeHue. B pesynsrare npoBeaeH-
HOTO MCCIIEA0BAHNUS BBIBICHO, UTO y OCPEMEHHBIX B CPOKE
recraiuu ¢ 23 no 29 Hexenb copepikaHUe MyTPEeCluHa B
IpUTpOUTAX KPOBU JOCTOBEPHO IMOBLIIIICHO B CPABHCHUN
C MoKa3aresiMu KOHTposbHOU rpymmsl (p<0,05) B I mox-
rpymnre y 6epeMEeHHBIX ¢ 3aJIepKKoii pocTa mioza | crenenu
10 0,56+0,7 amons/mi; Bo 1 moarpyme y 6epeMeHHBIX ¢
3aneprkkoi pocta wiona Il crenenu 1o 0,62+0,2 HMOJIB/IT;
B Il moxrpymnme y 6epeMeHHBIX ¢ 3a1ep>KKOi pocTa Iiojia
I crenienn 10 0,75+0,3 amMoins/mi. ConepkaHue CriepMUHA
B 9PUTOIMTAX KPOBU OBLIO IOCTOBEPHO CHHKEHO 110 OT-
HOIIIEHHUIO K TIOKA3aTemsiM KOHTPOJIbHOH rpynib (p<0,05)
B | moarpynmne y 6epeMeHHbIX € 3aJIep)KKOH pocTa IIo-
na I crenmenu 1o 23,2+3,6 umounb/i; Bo Il moarpymme y
OepeMeHHBIX C 3aJepkKkoil pocta minoaa Il crenenu o
18,4+2,9 umouns/n; B 11l moarpyrme y 6epeMEeHHBIX C 3a-
neprxkoit pocta mioaa I crenenu no 14,1+5,2 HMOITB/MIL.
CopeprkaHue CepMHUAMHA B 3PUTOLIUTAX KPOBU AOCTO-
BEPHO CHMKEHO B CPABHEHMH C ITOKA3aTEIIMU KOHTPOJIb-
Hoii rpynmsl (p<0,05) B I moarpymnmne y 6epeMeHHBIX C
3a/iepkKoit pocta rioaa [ crenenu 1o 15,8+2,1 HMonb/1;
Bo Il moarpymnme y GepeMeHHBIX € 3aJepiKKOH pocta
mwiozaa Il crenenu 10 13,6+9,4 umosns/i; B 111 monrpymme
y OepeMeHHBIX ¢ 3a7epxKkoi pocta miuoza Il crenenu no
9,3+2,8 HMOJIL/MIL.

B cpoxe recranmu ¢ 30 o 36 Heaenp yCTaHOBICHO, YTO
coJiepKaHue MYTPECIMHA B dPUTPOLUTAX KPOBH OBLIO
JIOCTOBEPHO MOBBILICHO MO0 OTHOLICHUIO K TOKa3aTelisiM
KOHTpodbHOH rpynmsl (p<0,05) B I moarpynme y Gepe-
MEHHBIX ¢ 3a/1epkKoif pocta rnoza I crenenu no 0,54+0,3
HMOJIB/MIT; BO 11 moarpymmne y 6epeMeHHbIX ¢ 3aAepiKKOi
pocra wiona Il crenenu 10 0,58+0,5 umons/n; B 111 moa-
rpymme y OepeMeHHBIX C 3aJepxkKkoil pocta mioma 11
crenenu 10 0,63+0,6 umonb/mi. Conepxanue criepMuHa
B 5pUTOLOMTAX KPOBHU JOCTOBCPHO CHUIKCHO B CPAaBHCHUU
C MoKa3aressiMu KOHTposbHOU rpymmsl (p<0,05) B I mox-
rpyrre y 6epeMEeHHBIX ¢ 3aJIepiKKoii pocTa muioza I crenenu
10 25,4+2.9 umons/n; Bo Il moarpymnme y 6epeMeHHBIX C
3aneprkkoi pocta wiona Il crenenu no 21,3+5,8 HMoIIB/11;
B III moxrpymnme y 6epeMeHHBIX ¢ 3a1ep>KKOi pocTa Iiojia
I crenienu no 17,4+3,2 umons/mit. CoaepikaHue CriepMu-
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Tabnuya. Codepoicanue noIUamuHo8 (HMOIb/MIL) 6 IpUmMpoyumax Kposu y oociedyemvix bepemennvlx (M+m)

Cpok recrauuu Cpok recrauuu 30-36 Cpoxk recrauuu 37-40
Ipynns 23-29 Hengean HeleJb HeleJb
o0caenoBanubIX | Iyrpec- | Cmep- | Cnepmu- | IyTtpec- | Cnep- | Cnepmu- | Iyrpec- [ Cnep- | Cnepmu-

HUH MHH AUH MHH AWH HUH MHH JUH

KOprgﬁzHa" 0,52+ | 284+ | 172+ | 051x | 304+ | 198+ | 0,53+ | 28,5+ | 192+
pymma, 0,9 43 6,3 5,6 5.4 0,7 7,9 3,7

n=20

I moarpymma, 0,56+ 23,2+ 15,8+ 0,54+ 25,4+ 16,3+ 0,55+ 25,8+ 17,8+
n=38 0,7* 3,6% 2,1% 2,9% 4,1% 0,4* 4,7* 5,9%

I moarpymmna, 0,62+ 18,4+ 13,6+ 0,58+ 21,3+ 13,2+ 0,59+ 23,4+ 15,3+
n=22 0,2%* 2,9% 9,4* 5,8% 5,3% 0,2* 5,6% 6,4%

I moarpymma, 0,75+ 14,1+ 9,3+ 0,63+ 17,4+ 11,9+ 0,61+ | 20,7+ 12,4+
n=20 0,3* 5,2% 2,8% 3,2% 2,7* 0,5 6,2 1,8

npumeuanue: * — paznuuue nokazamenet 00CMO8EePHO NO CPABHEHUIO ¢ KOHMpPOobHou epynnotl (p<0,05)

JIMHA B DPUTOIIMUTAX KPOBH OBLIO JTOCTOBEPHO CHIDKEHO 10
OTHOIIIEHHIO K TIOKa3aTesiM KOHTPOosTbHOH rpymmsl (p<0,05) B
I moarpynme y 6epeMeHHBIX ¢ 3aaep kot pocta mnofa I cre-
nieau 1o 16,34+4,1 amons/it; Bo 11 moxrpyrimne y 6epeMeHHbIX
¢ 3ajeprkkoit pocta mwiona Il crenenu g0 13,245,3 HMOIB/I1;
B [l moarpymme y 6epeMeHHBIX ¢ 3aJJep>KKOM pocTa Iioja
III creneru g0 11,942,7 HMOIB/MII.

B mpoBeeHHOM HCCIIEIOBAaHUN Y OEPEMEHHBIX B CPOKE
recraiuu ¢ 37 no 40 Hezemro recTay yCTaHOBJICHO, YTO
coJiep)KaHue MyTPECIMHA B 3PUTPOLUTAX KPOBH OBLIO
JIOCTOBEPHO TOBBILICHO 10 OTHOLICHHUIO K IOKa3arelisiM
KoHTpoJIbHOU rpymisl (p<0,05) B I rpyrimne y 6epeMeHHbIX
¢ 3aziepkkoii pocta mioza I crenenu 10 0,55+0,4 HMOIB/MIT;
Bo II rpymme y GepeMeHHBIX C 3aliepxKoii pocta twiona 11
crenern 10 0,59+0,2 umonp/n. B III rpynmne y 6epemen-
HBIX C 3aJepkkoi pocra minoga Il crenenu conepxxanue
MYTPECIMHA B APUTPOLUTAX KPOBH OBUIO MOBBILICHO JI0
0,6140,5 HMOIIB/MII, HO 3HAYCHUE OBLIO HE IOCTOBEPHBIM
ipu (p<0,05) 1o cpaBHEHHIO C KOHTPOJIbHOM rpymmoi. Co-
JIeprKaHue CIIEPMHHA B 9PUTOLIUTAX KPOBU OBLIO I0CTOBEP-
HO CHIIKEHO [0 OTHOIIICHHIO K [T0Ka3aTeIsIM KOHTPOJIbHOI
rpymisl (p<0,05) B I rpyrine y OepeMeHHBIX C 3aICPIKKOM
pocra miona I crenenu no 25,844,7 umons/1; Bo 11 rpymme
y OEpeMEHHBIX C 3aJepxKoil pocta wiona Il crenenu mo
23,4+5,6 umone/n. B 111 rpynne y GepeMeHHBIX ¢ 3a1epiK-
koil pocra mnona III crenenu copepxkaHue CIEpMUHA B
SPUTPOIUTAX KPOBU OBLIO CHIDKEHO 110 20,7+6,2 HMOIB/
MJ, HO 3HadueHue Obu1o He aocToBepHBIM Ipu (p<0,05)
10 CPaBHEHMIO C KOHTPOJBHOM rpymnmoii. Conepkanue
CHEPMU/IMHA B 9PUTPOLUTAX KPOBH OBLIO JOCTOBEPHO
CHIDKECHO 110 OTHOIIEHHIO K TTOKa3aTessiM KOHTPOJIbHOM
rpymisl (p<0,05) B I rpyrine y OepeMeHHBIX C 3a1CPIKKOM
pocra miona I crenenu no 17,845,9 umons/i; Bo 11 rpymnme
y OepeMEHHBIX C 3aJepxKoil pocta wiona Il crenenu mo
15,3+6,4 umons/n. B 111 rpynme y GepeMeHHBIX ¢ 3a1epiK-
koil pocra mnoza III crenenu conep:xanue ciepMuHa B
SPUTPOIUTAX KPOBU OBLIO CHIDKEHO 110 12,4+1,8 HMOIB/
MJI, HO 3Ha4YCHHKE OBLIO HE TOCTOBepHBIM mpH (p<0,05) mo
CPAaBHEHUIO C KOHTPOJILHOW Tpymmoii (Tabmumna).
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B mnpoBeeHHOM HCCIIEZIOBAaHUH BBISIBIICHO, YTO COJEP-
JKaHUE UCCIIEAYEMBIX OJIMAMUHOB 3HAUUTEIBHO HUXKE Y
OepeMEHHBIX JKSHIIH € 3a[JePXKKOH pocTa III0/a, 4yeM y Oe-
PEMEHHBIX ¢ (PM3HOJIOTUUECKUM TeUEHHEM OCPEMEHHOCTH.
[Ipu 5TOM comeprkaHue My TpeClrHA BBIILE, a COACPIKaHNE
CIIEPMU/IMHA U CIIEpMHHA OBUIO JOCTOBEPHO CHIIKECHO Y
OepeMEeHHBIX KEHIIHH C 3a1ePKKOI pOCTa IUI0AA 110 CpaB-
HEHUIO C KOHTPOJILHOM IPyIIOil OepeMeHHBIX.

HOJ’Iy‘-IeHHbIe PE3YIbTaThl UCCIIECA0BAHUA CBUACTCIILCTBYIOT
0 HapyIICHHOM OOMCHE ITOJIUAMHUHOB Y OCPEMCHHBIX KEH-
IIMH C 33JICPXKKOH pocTa rona. [ucOananc mojiuaMuHOB
MIPOTPECCUPOBATT COOTBETCTBEHHO CTENEHU TSHKECTH 3a-
JIEP’KKH pOCTa MJ10jia y 6epeMeHHbIX.
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SUMMARY

POLYAMINE CONCENTRATION IN ERYTHRO-
CYTES IN THE BLOOD OF PREGNANT WOMEN
WITH INTRAUTERINE GROWTH RETARDA-
TION

Basystyi O.

State Institution “Institute of Pediatrics, Obstetrics and
Gynecology of NAMS of Ukraine”, Kyiv, Ukraine

The aim of the study was to determine polyamine concen-
tration in erythrocytes in the blood of pregnant women
with intrauterine growth retardation of different severity.

The study included 100 pregnant women (from 23 to 40
weeks of gestation). The main group consisted of 80 preg-
nant women with intrauterine growth retardation. The con-
trol group consisted of 20 women with physiological course
of pregnancy. The patients of the main group were divided
into three clinical groups regarding intrauterine growth retar-
dation staging. Group I included 38 pregnant women with
stage I IUGR, 22 pregnant women with stage Il [TUGR were
in group II and 20 pregnant women with stage III [UGR -
in group III.Polyamine concentration in erythrocytes in the
blood of pregnant women with intrauterine growth retarda-
tion was determined by using Agilent 1200 series (USA)
high performance liquid chromatography [4]. The standards
of polyamine hydrochlorides were obtained from Sigma-
Aldrich Company (USA). The variational methods were
used to make the statistical analysis of outcomes by standard
licensed computer programs: STATISTICA 6.0, Microsoft
Excel, ANOVA «Statistica». The study results were pre-
sented in the form of M+m and differences were considered
reliable at p<0,05 by Student’s t-criterion.

The conducted study has revealed that polyamine concentra-
tion in erythrocytes in the blood of pregnant women with in-
trauterine growth retardation is drastically lower if compared
with pregnant women with physiological course of pregnan-
cy. At the same time the putrescine concentration is higher,
andspermidineandspermine concentrations are significantly
reduced in the pregnant women with intrauterine growth re-
tardation in comparison with the control group.According
to the obtained results the polyamine exchange proves to be
disturbed in pregnant women with intrauterine growth retar-
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dation. The progression of polyamine imbalance depends on
the severity of fetal growth retardation in pregnant women.

Keywords: intrauterine growth retardation (IUGR),
erythrocytes, pregnant women, polyamines.

PE3IOME

COJIEP)KAHUE IMOJUAMUHOB B SPUTPOIIU-
TAX KPOBH Y BEPEMEHHbBIX KEHIIUH C 3A-
JEP)KKOM POCTA IVIOJA

Bacucrorii A.B.

T'ocyoapcmeennoe yupesicoenue « Mucmumym neouampuu,
axywepcmea u eunexonocuu Hayuonanvnotl akademuu
meouyunckux Hayk Ykpaunwi», Kues, Ykpauna

[{enpio nccaea0BaHMS SIBUIOCH ONPEICIUTh COAepIKa-
HUE MMOJINAMUHOB B OPUTPOLUTAX KPOBH y OEpEeMEHHBIX
JKEHIIUH C 3aJEPXKKOM pocTa mioja pa3HOW CTENEHHU
TSOKECTH.

B nccnenopanue Briroders! 100 6epeMeHHBIX YKEHIIUH CPO-
koM 23-40 Hezienb recTaru, 13 HuX 80 6epeMeHHBIX KEHIIMH
C 3aJIep>KKOI pocTa IIoJa COCTABUIN OCHOBHYIO TPYIIILY.
['pyrmy xoHTposst coctaBuiy 20 KEHIIUH ¢ (GU3HOIOTHYe-
CKHM Te4eHHEeM OepeMEHHOCTH. B 3aBHCUMOCTH OT CTEeTIeHH
3a7epKKH pocTa IUIoia OepeMEHHbIE KEHIIMHBI OCHOBHON
TPpyMITB! OBLTN pa3/eieHbl Ha 3 KIMHUYECKHE OATPYIIbL: B
I monrpymnmy Bouutk 38 GepeMEHHBIX JKSHIIMH C 3a/1ePKKOI
pocrta moaa 1-it crenenu; Bo Il moarpymmy — 22 GepemeH-
HBIE JKSHIIMHBI C 3aJepKKON pocTa Iiona 2-i creneny; B [11
noarpymiy — 20 OepeMeHHBIX JKeHILHH C 3aJIEPXKKOI pocTa
wiofa 3-i cTeneHu.

OmnpejenieHne CoAep)KaHus MOJIMAMHHOB B SPUTPOLIUTAX
KPOBHU y OEpEeMEHHBIX JKEHIIMH TPOBOAMIH C ITOMOIIBIO
METO/1a )KUAKOCTHOM XpoMaTorpad vy BEICOKOTO ABICHHS
Ha uaKoctHoM xpomarorpade Agilent 1200 (CLIA). B
KauecTBE CTAHIAPTOB CIIYKWJIM THIPOXJOPUABI TOJHA-
MuHOB hupmbl Sigma-Aldrich (CIA). Craructuueckyro
00paboTKy pe3ysIbTaToB MPOBOAMIM METOJIAMU BapHallu-
OHHOM CTaTHCTHKH C HCIIOJIb30BAaHUEM CTaHIAPTHBIX JIU-
LIEH3UPOBAaHHBIX KOMIbIOTEepHBIX porpamm STATISTICA
6.0, Microsoft Excel, ANOVA. Pe3ynbrarsl HCCIICTIOBAHUS
Mpe/ICTaBICHbl B BUjie M+m, a pa3iuuusi OLEHUBAIHU T10
kputepuio CThIOICHTA, CUMTAsI UX JOCTOBEPHBIMH IPH
p<0,05.

AHanu3 TaHHBIX UCCIIEIOBAHUS BBISIBUII, UTO COJICPKaHHE
MOJIMAMUHOB 3HAUYUTEJILHO HIKE Y OEPEMEHHBIX C 3a]1epIK-
KOW pocTa Iuiosa, 4eM ¢ (PU3HOJIOTHYeCKHM TEYCHUEM
6epemennoctu. [Ipu aToM conepxanue MyTPeCIHHA BHIIIIE,
a COJIepKaHME CIIEPMUJMHA U CIIEPMUHA JOCTOBEPHO
HOHMKEHO y OEpPEMEHHBIX C 3a/IePXKKOH pocTa miofa 1o
CPaBHEHUIO C KOHTPOJIBHOM IPYIIION.
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HOJ’Iy‘leHHI)IC PE3yNbTaThl UCCIICAOBAHUA CBUACTCIILCTBY-
I0T 0 HapyIICHHOM OOMEHE TOJIMaMUHOB Y OEPEeMEHHBIX
¢ 3aJIepKKoii pocTa mona. Jucdananc monmaMuHoOB Mpo-
IPECCUPOBAI COOTBETCTBEHHO CTETICHH TSHKECTH 3aICPIKKU
pocra ioga y OepeMeHHBIX.
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METPOIIJIACTUKA ITPU AKYIHEPCKOM NIEPUTOHUTE,
BO3HUKIIEM HA ®OHE HECOCTOATEJIBHOCTHU LIBOB MATKHA

Tycynkanues Ak.B., lapuéaii K.7K., Cagyos ML.A., [locumbetoBa M.B., Paxmetyaauna I.C.

3anaono-Kazaxcmanckuii 2ocyoapcmeenuviii meouyunckuil ynusepcumem um. M. Ocnanoasa,
Axmobe, Pecnyonuxa Kasaxcman

Hauano XXI Beka BOIAET B UCTOPUIO aKylIEpCTBA Kak
NIEPUOJ paCIIMPEHHs TIOKa3aHMUM K OIEpaLliy Kecapesa ce-
YEHUS ¥ BBICOKOM 4aCTOThI POI0pa3pEIIAOIUX ONeparuii.

B nocrnenHue roasl BO MHOTUX CTpaHax MHUpa UMEeT Me-
CTO ONpe/eTHHAs arpeccHs MpU BEJCHUU POIOB: paHHEe
BCKPBITHE TUIOJHOTO My3bIPs, paHHEE Hayalo aKTUBALUU
POIOBOM AEATEIBHOCTH MPH MPEXKAEBPEMEHHOM U3ITUTHU
OKOJIOTIIO/THBIX BOJI, BBICOKHUI IIPOLIEHT KecapeBa CEUCHUSI.
Ero uacrora Bo MHOTHX cTpaHax npesbimaet 22% (Kanana,
[Beitiiapus), B Hexotopsix (CILIA, ctpansl Jlatunckoit
Awmepuku, Kurait) gocrturaer 30% u Boime. B Poccun
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n Kazaxcrane yactora onepaTHBHOTO POJOpa3peIIeHHs
cocrasysiet, B cpendem, 10% [7,8,11]. Ilo nmanabiM OG-
JacTHoro nepuHaraibHoro neHrpa (OIL) r. Akrobe, sToT
nokazatens B 2009 roay cocrasun 8,7%, a B 2013 roay
npoctur 16,2% u 1o celt AeHb MPOSBIAET TEHICHIMIO K
YBEIHYCHUIO.

PaccMarpuBasi omeparfio KecapeBa CEYeHHUs] KaK OUH
U3 GepeKHBIX METOJIOB POMOPA3PEIICHHUS ISl TUI0fIA, HE
cienyeT 3a0bIBaTh M O MPOOJIeMaX, CBSI3aHHBIX C 3TOH
oneparueil. K HuM oTHOCSITCsI G0Iiee BBICOKHE TTOKa3aTelTH
MAaTepUHCKON CMEPTHOCTH B CPaBHEHUH ¢ (hpU3HOIOTHYE-
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CKMMH pOJIaMH, BBICOKAsl 4YaCTOTa THOMHO-CENTUYECKON
3200J16BaEMOCTH, POCT CTOMMOCTH aKYIIICPCKOM MTOMOIIIH,
YBEIIMYEHHUE U3 T0J1a B TOJ] YMCJIa )KEHILUH PEIPOyKTHUB-
HOT'O BO3pacTa ¢ ONEepUPOBAHHON MaTKOM.

NmeroTes onaceHus [[aJ'II;HeﬁLHeFO YBCINYCHUA 4YaCTOThI
NpPUMEHEHUs] KecapeBa CEUYCHHUs B Halllel cTpaHe, 00-
YCJIOBJICHHOC TaKUMU OG’beKTI/IBHbIMI/I MpUuIrMHaAMH, KakK
MIOBBIIIEHUE YHCIA MEePBOPOIAIIMX CTapIIero BO3pacTa,
HallMuMe KecapeBa CEUeHMsl B aHaMHe3e, pyOllOBbIE H3-
MCHCHHA MATKH ITIOCJIC MHOMO3KTOMMHH, HpOH3B€[[€HHOI>1
JIAapOCKONUYECKUM I0CTYIIOM, POCT IMPOLIEHTA KEHIIUH
Mocie IKCTPAKOPIOPATIFHOTO OIJIOAOTBOPEHMSI, pacIIu-
peHHe MOKa3aHUH K KecapeBOMY CCUCHHMIO B MHTEpecax
MJ10/1a. YBEJIMUEHUIO YaCcTOThl ONepanuil kecapeBa ceue-
HUA CHOCO6CTByIOT O61)CKTI/IBHI)IC MCTO/bI MOJTYYCHUA
HHq)OpMaHHH O COCTOSHUM I1J1I0Aa, YaCTO MPUBOAAIIUNC K
TUNEpIUarHoCcTuke (KapAHMOMOHUTOPHHT IO, YABTPa-
3BYKOBOE MCCIIE0BaHNE). YIydIlICHHE METOI0B peaHNMa-
MU U BbIXa>XHBAaHUS HCJOHOILLICHHBIX ):[eTeﬁ CHOCO6CTByeT
YBEJIMYEHHUIO YaCTOTHI kecapeBa ceuenus [ 1,2,5].

Poct noxaszareneil 4acToThl onepanuil KecapeBa CE4eHUs
3aKOHOMEPHO BJICUET MOBBILICHWE YacTOTHI MOCIeole-
PAIMOHHBIX MH(PCKIIMOHHBIX OCIOXKHCHHUU. [To maHHBIM
pa3nuuHbx aBTopoB [3,10], yacTora rHOMHO-cenTHYE-
CKUX 3a00JICBaHMIA TIOCJIC KecapeBa CEUCHUS KOJIeOIeTCs
B mpenenax ot 13,3 no 54,3%, a y *eHIIUH C BBICOKUM
UH(EKIMOHHBIM pHCKOM OHM Jocturatot 91% [6,9]. He-
CMOTpsI Ha TO, YTO TAKOE I'PO3HOE OCIIOKHEHHE KaK MepH-
TOHHT TIOCJIC ONEpalny KecapeBa CEUeHUs] B HACTOsIIIEE
BpeMsl BCTpedaercss oTHocuTensHo peaxo (0,2-0,8%), B
CTPYKTYpE MPUYUH MATCPUHCKOW CMEPTHOCTU OOJIbHBIC
MIEPUTOHUTOM U CETICUCOM COCTaBIISIIOT OT 36,7-37,9% 1o
45,5-49,8% [12].

JnurenbHoe BpeMs B aKylIEPCKO-THHEKOJIOTHYECKOU
MpakTUKE MPU BOZHUKHOBEHHUH THOHHO-BOCHATIUTEIb-
HBIX OCJIOKHEHHI Mociie oNepanuy KecapeBa CeUeHUs
(mepuTOHUT Ha OHE IHJOMHUOMETPHUTA, adcLeapOBa-
HUE MHOMETPHS, a0CIeCC M03aAUITy3bIPHON KIETYATKH,
napaMeTpusi Win abcreccsl, chOpMUPOBABIIUECS TTPH
Y4aCTHUM CMEXHBIX ¢ MATKOW OpPraHoB, THOMHOE Iopa-
JKEHUE MPHUAATKOB) BBINOJIHATIACH TPAaBMUPYIOIIAs IS
JKEHIIMHBI ONepanus - IKCTUPNAIUS MMOCIEPOAOBOMH
MaTKH ¢ MarouHbIMu TpyOamu [18,20], uTo nuimaer
JKEHIIMHY PEeNpPONYKTUBHON BO3MOKHOCTU. Brliens-
JIOKEHHOE JTUKTYET He0OX0IMMOCTh pa3paboTKH HOBBIX
XUPYPTUUECKUX METO/OB JCUEHHUS, KOTOPbIE MO3BOJIAT
COXPaHHUTh MAaTKy Yy JKCHUIMH ()EepPTHILHOTO BO3pacra
[15,17]. CoBpeMeHHBIE TEXHOJIOTHH UMEIOT IIUPOKUE
BO3MO)KHOCTH B JICYCHUHU THONHO-CENTUUECKUX OCIOXK-
HEHUM B aKyIIEPCKOU PAKTUKE U O3BOJISIOT YIy4IIUTh
pe3ynbTaThl, YTO OTKPHIBAET HOBHIE NMEPCIEKTUBH B
pa3paboTKke opraHocOeperaoero HaupaBIeHUs B aKy-
mepctse [13,14,19].
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Llenbro mcciieoBaHus SBUIIACH OlEHKa 3()(EKTHBHOCTH
MeToJla METPOIUIACTUKU MPU aKyIIEPCKOM MEPUTOHHTE,
BO3HUKIIIEM Ha (JOHE HECOCTOSITETLHOCTH IIIBOB MAaTKH JJISI
COXPaHEHHUs PENPONLYKTUBHOM (DYHKIMHU >KSHIIMH.

Marepuana u MeToabl. B paboTe mprBeaeHb! pe3yabTaThl
nedeHus 15 xeHmuH 3a nepuon ¢ asrycra 2010 r. mo
aBryct 2014 roma, pomopa3peiieHHbIX MyTeM OMepaiuu
KecapeBa CeueHHs], TOCICONepalluoOHHbIN Mepruo y KO-
TOPBIX OCJIOKHUJICS aKyIIEPCKUM TIEPUTOHUTOM Ha (hOoHE
HECOCTOSITEIBHOCTH IIIBA Ha Marke. BceMm poxeHuiam
MIPOBEAECHO OPTaHOCOXPAHSIOIIEE XUPYPTUUECKOE JICUCHHE.

KnmnHuueckyro XxapakTepuCTHKY COCTOSHHS 30POBbs 00-
CJICIOBAaHHBIX XCHIIIWH, HAXOJHUBIINXCS Ha JICHCHHUU B 06-
JIACTHOM TIEPHHATAILHOM LIEHTpe I. AKTOOE, IPOBOAMIIH C
TOMOIIIBFO CIICIUATIEHOM KapThl 00CIICI0BAHIS, BKITFOYAOMICH
PYTUHHBIC MCTOABI, & TAKKEC TUATHOCTUUCCKUEC KPUTCPUN
CHHZApOMa cucTeMHOH BocnanutensHol peakuun (CCBP),
cericrica Ha (hOHE EPUTOHUTA, HHTETPAIbHBIE [IKAJIbI OLICHKH
CTEIeHH TSHKECTH COCTOSHUS M OPraHHBIX JUCQYHKIIUH.

B uccnenoBaHuM pyKOBOJACTBOBAINCH KPUTEPUAMHU AMA-
raoctuku CCBP u knaccudukanuei, npeaioxkeHHOM co-
IJIacUTENILHOM KOH(EepeHIeld AMEpUKaHCKOTO KoJlIemKa
MyJIbMOHOJI0TOB ¥ O0IIIeCTBa CIIEHUATICTOB KPUTHIECKOM
meauuuael ACCP/SCCM (1992) u anarHoCTUYCCKUMU
KPUTEpUsAMU celcuca, npemioxkeHasiMu M.M.Levy B
2003 romy [16].

JletixonmTapHslil HHAeKC nHTOKCHKanuu (JIMM) oTpaxaer
CTEIEHb YHIOTCHHOU HHTOKCUKALIUY IIPY THOMHO-CENTHYE-
CKHX 3a00JICBaHMSIX JIFOOOH JIOKAJTM3AI[MU 1 TO3BOJISIET OCY-
IIECTBIISITH B IMHAMUKE OLEHKY (D (QEKTHBHOCTH JICUCHHS;
paccuutsiBaetcs 1o popmyne S.5. Kanpd-Kamuda [4].

Aneopumm obcnedosanus. Beex poausIbHULL ¢ KITMHUYE-
CKOM KapTHUHOM aKyLIEPCKOrO NEPUTOHUTA I'OCIUTAIU3U-
pOBaJI B OTJEJICHUE UHTEHCUBHOU Tepanuu. IIposonunu
KOMIIJIEKCHOE KJIMHHUKO-1a00opaTopHOe 00Cie0BaHue,
BKJTIOYAIOIIEE KIMHUYECKHE U OMOXUMHUYCCKUE aHAIHU3bI
KpoBH ¥ MouH, onpenenenue JINN, sxorpaduueckoe nc-
ClJIe/IOBaHKME OPraHOB MAJIOrO Ta3a U OPIOIIHOM TOJIOCTH,
BJIaraJIMIIHO-a0IOMHHAIBHOE HMCCIIE0BAHNE, OCMOTP
XHpypra, aHecTe3u0JIora-peaHuMaToIIora, MUKpoo1osIo-
TMYECKYIO TUATHOCTHUKY (COIEPKUMOE TOJIOCTH MaTKN).

Taxmuka éedenua. IIpn HaANUUNN y POJUIBHUI] C aKy-
HIEPCKUM MEPUTOHUTOM KIIMHUYECKHUX U JTA0OPATOPHBIX
nanubix CCBP u cencrca cTapTOBYIO aHTHOAKTEpHUAIIb-
HYIO Teparuio MPOBOAMIM IpernaparaMu nedalnocmo-
PHUHOBOIO psifia B CYyTOYHOH J03€. BhINONHAIN OpraHo-
COXPAHAIOUIYI0 ONEPaLUI0, BKIKYAOUYI0 UCCEYCHUE
HEKPOTH3UPOBAHHBIX YYaCTKOB Ha MarKe, BbICKaOJIH-
BaHME TMOJOCTH MATKH, METPOIUIACTUKY (JIBYXPSIHBII
y3JI0BaThli BUKPUJIOBBIN IIOB), HA30MHTECTUHAIBHYIO
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MHTYOAIMIO KUIIEYHNKA, IPEHUPOBAaHUE OPIOIIHOI 1o-
JIOCTU U YPE330HJ0BYI0 BHYTPUKMILIECUHYIO U BHYTpPHU-
BEHHYIO 030HOTEPAIUIO.

BHyTpHKHIIIeUHAS Ype330HI0Bas 030HOTepanus B Pecmy-
omuke Kaszaxcran BrepBbie pazpaboTaHa M BHEApPEHA B
npaktuky B 2002 1. [3].

Upe330H10Bass BHYTPUKUILEUHAS U BHYTPUBEHHAS 030-
HOTEpamnus MPOBOAMIIACH MO cleaytomei Metoauke: 400
M1 5% CTaHIApTHOTO PACTBOPA INIOKO3bI O30HUPYETCS B
Teuerne 20 MUHYT B 3allMIIEHHOM OT cBeTa (iakoHe u
BBOJIMTCS B KMIICUHHK 2 pa3a B cyTkH. [lyist obecnedenust
9KCIIO3ULIUKM WHTYOAIMOHHBIM 30H] MPBIKpbIBaeTCs Ha 1
yac. [Ipu BHyTpuBeHHO# 030HO0Tepanuu 400 mi 5% o030-
HHUPOBAHHOI'O PacTBOpa BHYTPUBEHHO BBOZAT IMALIUEHTY
2 pa3a B CyTKH.

Pe3ynbTarsl 1 Ux 06cy:kaeHne. KoHTHHIEHT 00CiIeI0BaH-
HBIX JKCHIIMH OBbLT PENpoyKTUBHOIO BO3pacTa, CPEAHUI
Bo3pacT coctaBui 25+2,1 roma. [lepBoponsuux ObLIO
73,3%, noBTOpHOPOASIIUX - 26,6%.

AHaJn3 MHAMBHIYAIbHBIX KapT OCpEeMEHHBIX TOKazal,
YTO y BCEX JKCHIIMH OCpeMEHHOCTh MpoTeKana Ha (oHe
YMEPEHHOU aHEMUU.

Bce sKeHIMHBI pogopa3pelieHbl B JOHOIIEHHOM CPOKE.
ITokazaHusMu K omiepaTiBHOMY pojiopaspenieHuo y 46,6%
OepeMeHHBIX ObLIa TA30BO-TOJIOBHAS JUCIPOIIOPIINS, BO3-
HUKIIIAsi BO BTOPOM IMepHozie ponoB; y 33,3% - HapylieHue
coctosiHus mioaa; y 13,3% moka3zaHueMm MOCITYKHIO0
HOXKHOE TIpeAsiekaHne mioaa u 'y 6,6% cocTtossHue mo-
clle MJIACTUKHU TVIa3HOTO JiHA. B OonblIMHCTBE ciiydyaes
oreparys KecapeBa CeYeHUs! MPOU3BEICHA B SKCTPEHHOM
nopsinike - 80%, B 20% city4aeB - B IJIAHOBOM MOpsIKe. Y
BCEX JKCHIIMH KECapeBO CEYCHUE BHITIOJIHEHO MONIEPEYHBIM
pa3pe3oM B HMXKHEM CEIMEHTE MAaTKH, C IOCIEIYIONINM
BOCCTAHOBIICHHEM pa3pe3a Ha MaTKe ABYXPsAHBIM BUKPHU-
JoBBIM 1IBOM TI0 PeBepaeny. V 53,3% manueHTOK IIBBI
HaJIOKeHBI Ha KOXKY 110 JloHaTH, y 46,6% - BHYTPHKOKHBII
KocMeTnyeckuil moB. [ IpogomkuTebHOCTh Onepanum Ba-
pBHpoBana B npeaenax ot 33 10 43 muHyT. B oHOM cityuae
MMEJTICh MHTPAONEPAIIMHHBIE TPYHOCTH, 00YCIIOBJICHHBIE
CMaeyHbIM TIpoLieccoM B OprorrHoi nonoctr. Kposomorepst
cocTaBmIa, B CpeHeM, 515 Mi1, y 0IHOM KeHIITUHBI — 750 MJ1.
AnTnbakTepranbHas npoduIakTHKa poBeieHa BCEM po-
JUJIIbHULIAM UHTPAaoNECpariuoHHO, COTIIaCHO KIIMHUYECKUM
IIPOTOKOJIaM, OCHOBHBIM NpETIapaToM SBJIAJICA aMITUINJI-
nuH 2,0 BHYTPUBEHHO KareabHo.

B nmocneonepannoOHHOM NepuHoJe aHTHOAKTepHalbHAas
Tepanus npoBoamiack y 46,6% sxenmuH. [lokazanuem
JUIs. aHTHOAKTEPUKAIBLHOM TEparuu B MOCIEONePaIlMOH-
HOM TIEpHO/IC SBUJIOCH NIPOBEJECHUE OIEpalluK KecapeBa
CEUEeHHUs BO BTOPOM HEPHOIE.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

COCTOHHI/IC HOBOpO)KZ[eHHI)IX - y):[OBHeTBOpI/ITeHLHOC, BEC
— B mpeeiax ot 3700,0 mo 4200,0 rp, olieHKa MO HIKajIe
Anrap 7 u 6onee 6aJIOB.

B 80% ciry4aeB nepBble KIMHUYECKHE CHMITTOMBI BBISIBIIC-
HBI, B CpeJIHEM, Ha 4 CYTKH MIOCJICONEPAIIMOHHOTO TIEPUO/Ia.
Mpbl UX BBIJICIHIM KaK IPYIIY CO «C1a00 BBIPAKEHHOMH
kapTtuHoiy. Cpenu HUX y 8 (53,3%) poauIbHUIl OTMEda-
JIOCh B3yTHE KUBOTA, Y 7 (46,6%) pOAWILHUIL B TCUCHHE
MEPBBIX CYTOK HAOIIONANIOCH CyO(heOpHIbHOE MTOBBIIIICHUE
temmeparypsl Tena 37,5-37,8°C, y 6 (40%) - Taxuxapusi.

B 20% cny4aeB KIMHHYECKHE CUMIITOMBI Pa3BUIHNCH
Mo3kKe - Ha 6 CyTKHU (TpyHIa ¢ «OCTPO BRIPAKCHHOM KIIH-
HUKOW). KITMHNYeCKue MpOosIBICHHS Y 3TOH rpyIbl ObLIH
B BH/JIC TOIIHOTHI U PBOTHI, HAITPSDKSHUSI MBI TEPEIHEH
OPIOIIHOI CTCHKH, OTMEUYAIaCh CTOMKAs TaXUKapHsl, TI0-
BBIIICHHE TeMIIeparypsl Tena 10 39-40° C.

IIpu mpoBeaeHHUH penanapoTOMUU U PEBU3UU PaHbI Ha
MarKe y MaleHTOK CO «CJIab0 BBIPAKEHHOH KIMHUKOWY
(80%) BbIsIBIICHA HECOCTOSTEIBHOCTh LIBOB ¢ 00pa3oBa-
HHEM CKBO3HBIX JIe()EKTOB, Yepe3 KOTOPhIe MPOUCXOIUIIO
uH(UIEpOBaHNE OPIOIIHON IMOJOCTH.

V 5 manmMeHTOK BBISBICHA HECOCTOSTEIBHOCTD IIBOB Ha
MaTKe ¢ MHQHUIIUPOBAHUEM OPIOMIHOW MOJOCTH MyTeM
MPOMUTHIBAHUSI MBIIIEUHON CTEHKHU MAaTKM THOWHBIM
COJICPXKMMBIM U3 €¢ MOJOCTU C 00pa30BaHUEM THOMHO-
HEKpOTUUYECKOTO HayeTa. Hapsiay ¢ BBINIEH3I0KEHHBIM,
BBISIBIIEHO HaJM4ue THOMHOTO BbIimota 10 200 mi, 4To
YKa3bIBAJIO Ha BO3HUKHOBEHHE MECTHOTO aKyIIEPCKOTO
neputoHuTa (puc.).

Puc. Hponumbleanue MbIULEHHOU CIEeHKU MAMKU 2HOUHBIM
COOepOiCMMbZM C 06[)61306‘61HM€M ZHOL?HO-HEKpOmuquKOZO
Halema
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B 3 (20%) ciaywasx oTMe4anoch MOJHOE PACXOXKACHUE
IIBOB Ha MaTKe B COYETAHUH ITPU3HAKAMH PACIPOCTPAHEH-
HOT'O IEPUTOHUTA (HaHI/I’-II/IC THOMHOTIO BBITIOTA JOCTUTAJIO

1000 mm).

B mociieonepainioOHHOM MEPUOC JICYCHHUE MPOBOAMUIOCH
10 OOIIMM MPUHIIUIIAM: KOMILJICKCHAs aHTHOAKTepHUaIbHAs
Tepamus ¢ MCIOIb30BAHUEM AHTHOMOTHKOB IIHPOKOIO
CIIEKTpa JCUCTBHS B COUCTAHUH C IperapaTaMi METPOTHIIa
U TPOTHBOTPUOKOBBIMU CpeJICTBAMU; MUH(Y3UOHHAsI, yTe-
POTOHUYECKAsI, TECCHCUOMITU3UPYIOIIAsl U HAIIPABICHHAS
Ha KOPPEKIIUIO MUKPOIUPKYJISIIIAN TeParusl.

B nocneonepalluOHHOM NEpUOLE Yy POAUIBHUIL CO
«c11abo BBIPKEHHON KIMHUKON», KOTOPBIM ObliIa Tpo-
M3BEeJIEHa OPTraHOCOXpaHsAIoIIas onepainus, Ha 2-3 cyT-
KU OTMEYAJIOCh: OTCYTCTBHE THOMHBIX BBIJEICHUN U3
MOJIOBBIX MyTeH W HOpMaM3alus TeMIIepaTyphl Tela;
Ha 5-7 CyTKM - HOpMaJu3alMs Mokaszareiaeil KpoBU (B
YACTHOCTH, JICHKOIIUTAPHOH (POPMYJIBI).

B nocneonepannoHHOM mepuose B TPyIIe KSHIUH C
«OCTPO BBIPAKEHHOH KIIMHUKOI1», KOTOPBIM ObLIa IPOBe-
JICHa OpraHOCOXPAHSIIOIIas oNepanus OTMedanocs domnee
3aTsHKHOE TEUEHHE. YUHUTHIBAsl MOCTOSHHOE ydallleHUE
MyITbCa, B3y THE XKHUBOTA (HECMOTPSI HA CTUMYJIALIUIO JKeITy-
JIOYHO-KHIIEYHOTO TPAKTa), BRIPAKEHHYIO 00JI€3HEHHOCTh
MAaTKH M CTOMKYI0 Temreparypy Teia (39-40° C) B Teuenue
HEPBBIX 2 CYTOK - JONOITHUTEIHHO K OCHOBHOMY JICUCHHIO,
Obua 00aBIeHa YPe330H/10Basi BHYTPUKHUIIICUHAS U BHY-
TPUBEHHAs 030HOTEpAmNusi, YTO UMEJIO AOMOITHUTEIbHBIN
HIOJIOKHUTENBHBIN AQQEKT: C OJJHOH CTOPOHBI, IIPOU3OIILIA
HOpManu3anus (QyHKIUI KUIIEYHOTO TPAaKTa U TEYCHH,
YTO MPETSTCTBOBAIO PACIPOCTPAHEHHIO MH(EKIIMOHHO-
TOKCHYECKOTO areHTa B OpraHu3Me; a C APYroil CTOPOHBI,
00€eTIeunII0 yCTpaHeHNEe THIIOKCHH M OKUCIIUTEIbHO-BOC-
CTaHOBHTEJBHBIX IIPOLIECCOB B OPTaHU3ME U B COBOKYITHO-
CTH MOCITYKUJIO TIPO(UITAKTUKOM pa3BUTHS IOTUOPTaHHOM
HEJI0OCTAaTOYHOCTH.

Bce nannenTky BeinvcaHbl U3 CTallMOHAPA C BBI30POBIIE-
HHEM. CpeﬂHHﬂ MPOAOKUTCIIBHOCTD Hpe6I)IBaHI/IH poaniib-
HUII B CTallMOHApEe COCTaBmiIa 15 KOMKO-IHEH.

Pesynbrarel ucciieqoBaHus MO3BOJISIIOT 3aKIOYUTh, YTO
IIPUMEHEHNE OPraHOCOXPAHSIOIUX OIepalUil B KOM-
IUIEKCHOM JICYECHUM aKyLIEPCKOTO IEPUTOHUTA SIBIISETCS
QJIBTEPHATUBOM OOIICIPUHSTOM, TPAJAUIIMOHHON aKyIep-
CKOH TAKTUKE, OCHOBAaHHOM HA Y/IaJICHUU IIEPBUYHOIO OUara
ek, CoxpaHeHUe MaTKH — 3TO, B IIEPBYIO 0Yepe/Ib,
COXpaHEeHHE PENPOAYKTUBHON (YHKIIMU >KEHIMHBI, YTO
COXpaHsIeT IIAHC MTOBTOPHBIX OEPEMEHHOCTEH.

CornacHo OTaJICHHBIM PE3YJIbTaTaM MoCie OpraHoCcoXpa-

HSIOIIEH omnepanuy y 1 jKeHIIWHBI TOBTOpHAs GepeMeH-
HOCTh HACTyMHJIa yepes3 2 rofa u'y 2 - 4yepes roj.
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Teuenue mocieayrOIUX OepeMEHHOCTEH ObLIO O3 KaKUX-
0o ocnoxHeHni. Bee 3 JKeHIMHBI TOBTOPHO MPOOTIe-
PHUPOBaHEI B cpoke 39 Henenb: 2 KEHIIUHBI - B INITAHOBOM
nopsiike U 1 - B 9KCTPEHHOM TMOpsiike (HaYano ponoBOM
neqarenbHoCcTH). OcoOeHHOCTRIO omeparuil Bo Bcex 3
cirydasax 6}31.1'[ CIIaCYHbLIN mpouecc B HUKHEM CCIMCHTC.
[TocneonepaoHHbBIH TIEpUO] TPOTEKaT 0€3 OCIOKHEHUH,
BCe OepeMeHHbIE 0Ty 4l aHTHOAKTEPUATIbHYIO0 TEpPaITHIo;
BBIITUCAHBI U3 CTALMOHAPA B YJOBJIETBOPUTEIBHOM COCTO-
STHUM Ha 9 CYTKH.

Ha ocHOBaHNY BBITIIEU3/I0’)KEHHOTO BEIHECEHBI CIICTYIOIINE
BBIBOJIBI:

1. IIpyn BOBHUKHOBEHHH NEPUTOHHUTA IOCJE Kecapena
ceueHHs] HeoOXoanMa aJeKBaTHas OICHKAa KIMHUYECKHUX
[IPOSIBIICHU.

2. JlaHHast XUpypruueckas TaKTHKa MOXKET OBbITh HCIIOJIb-
30BaHa BO BCEX POAOBCIIOMAraTeilbHbIX YUPEKICHHSIX.

3. HeoOxomumo coOIoaTh STamHOCTh BBIMOTHEHHS daH-
HOM omepanuu: penanapoTomMusi, BEICKaOIMBaHUE CTEHOK
MAaTKH, UCCEYCHHE HEKPOTHUECKUX TKaHEH Ha MaTke, Ha-
JIO’KEHUE BTOPUYHBIX IIBOB Ha MATKy, HA30MHTECTHHAb-
Hasi MHTYOAIMs KUIICYHUKA, APEHUPOBAHUE OPIONIHOM
MOJIOCTH, MPU 3aTSHKHOM TEUEHHH MOCIICONEePaIHOHHOTO
MepHosa JTOMOIHUTEIbHOE MPUMEHEHHE YPE330HI0BOM
BHYTPUKHILIEYHOH U BHYTPUBEHHOW 030HOTEparuu, ooe-
CHEYNBAONICH yTydIlIeHHEe UCX0/la MOCICONEePalHOHHOTO
nepuosa.

4. Pa3BuTHE NEPUTOHUTA TIOCTIE ONEPAIK KecapeBa cede-
HUS He ABIIIeTCS 0053aTeIbHBIM MTOKAa3aHUEM K YIaJICHUIO
OpraHa, 4TO COXpaHSET IIaHC Ha MOBTOPHYIO OepeMeH-
HOCTb.
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SUMMARY

METROPLASTY FOR OBSTETRIC PERITONITIS,
ARISING IN THE BACKGROUND SUTURE FAIL-
URE OF THE UTERUS

Tussupkaliyev A., Daribay Zh., Saduov M.,
Dossimbetova M., Rakhmetullina G.

West-Kazakhstan State M. Ospanov Medical Universyti,
Aktobe, Kazakhstan

Improving treatment outcomes obstetric peritonitis after
cesarean section on the basis of organ-preserving treatment
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and reasonable intensive care in the postpartum period. Fif-
teen clinical cases in which on the background of peritonitis
were made conserving surgery, which included: excision
of necrotic areas on the uterus, uterine cavity curettage,
metroplasty. Nasointestinal bowel intubation and drainage
of the abdominal cavity.

It is discussed tactics of postpartum women with obstetric
peritonitis on the background of insolvency seams on the
uterus, currently existing criteria for evaluation and treat-
ment of patients data. The necessity of using in the algo-
rithm survey postpartum women with obstetric peritonitis
diagnostic criteria SIRS, leukocyte index of intoxication,
integrated scales organ dysfunctions. Modern approaches
to surgical treatment, the starting antibiotic therapy anti-
biotics ultra wide spectrum of action, combined with early
intensive treatment in an intensive care unit avoids removal
of the uterus as a primary focus.

Keywords: pregnancy, obstetric peritonitis, cesarean
section, metroplasty, intracolonic and intravenous ozone
therapy.

PE3IOME

METPOIIJIACTUKA ITPU AKYIITEPCKOM IIEPU-
TOHUTE, BOSHUKIIEM HA ®OHE HECOCTOS-
TEJBHOCTHU IBOB MATKHA

TycynkaaueB Ak.b., Japu6aii ’K.JK., Cagyos M.A.,
JocumoberoBa M.B., Paxmeryiaauna I.C.

3anaono-Kazaxcmancxuii 2ocyoapcmeenuvbiiic MeouyuH-
ckuul ynusepcumem um. M. Ocnanosa, Axmobe, Pecny-
onuxa Kazaxcman

Ienbro uccnenoBanys ABUIOCH YIIy4YIIEHHE HCXOJ0B JIeUe-
HUS aKyLIEPCKOTO IIEPUTOHUTA MTOCIIE ONIEPALUU KEcapeBa
ceyeHus MOCPEICTBOM OPraHOCOXPAHSIOIIETo JIEYUEHUS 1
MaTOTeHEHTUYECKH 000CHOBAaHHOM HHTCHCUBHOM Tepanuu
B IIOCJIEPOJIOBOM IIEPUOJIE.

B 15 xiuHMYecKux ciryyasx Ha (hOHE EPUTOHUTA TIPOU3-
BEJICHA OPraHOCOXPAHSIONIAsl Ollepalys, BKJIIOYAoUas B
ce0s1 NCCCUCHHE HEKPOTH3UPOBAHHBIX YYaCTKOB HA MaTKe,
BBICKaOIMBaHKE MOJIOCTH MAaTKH, METPOILIACTHKY, HA30MH-
TECTCHAJIBHYIO HHTYOAIMIO KUIIICUHUKA ¥ IPCHUPOBAHKC
OpromHoi monoctu. OOCYKIAIOTCS TAKTUKA BEICHUSI PO-
JUITBHHUIL C aKYIIEPCKUM IIEPUTOHUTOM Ha (POHE HECOCTOSI-
TEJIbHOCTH IBOB HAa MAaTKE U CYIIECTBYIOIIME B HACTOSIIEE
BpEMsl KpUTCPUH 00CIICIOBAHNUS U JICUCHUS JaHHBIX allH-
eHToK. Ha ocHOBaHMY KpUTEpHEB TUATHOCTUKY CHHAPOMA
CHCTEMHOI BOCIIAIIMTENIbHOMN peaKMy yKa3bIBAETCs HA HE-
00XOMMOCTh UCIIOIB30BAHMSI B AITOPUTME 00CIICIOBAHUS
POIUIILHUIL C AKYIIEPCKUM TIEPUTOHUTOM JICHKOIIUTAPHOTO
WHJIEKCa MHTOKCUKAIIMU, HHTETPAJIbHBIX 1IKaJ OPTaHHbIX
mucyHkiui. COBpEMEHHBIC TOAXOMbI K XHPYPTrUUECKO-
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My JICUCHUIO, CTApTOBas aHTHOAKTepUalbHas Tepanus
AHTUOMOTHKAMH YJBTPAIINPOKOTO CIEKTpa JICHCTBUS B
COYECTaHUM C PaHHE! MHTEHCUBHOU Tepalnuel B yCI0BUIX
OT/ICJICHHSI pEaHUMAIMH TTO3BOJISIIOT M30€KaTh ylaleH s
MaTKH{ KaK IIEpBUYHOIO Oyara, 4ro BecbMa 3Ha4YUMMO JIs
COXPaHEHUS! PEeTePOyKTHBHON (DYHKIINH KEHIIUH.
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HEPATIC ARTERIAL ANATOMY VARIATIONS IN PATIENTS WITH HEPATOCELLULAR
CARCINOMA EVALUATED BY COMPUTED TOMOGRAPHY ANGIOGRAPHY

120nashvili N., 2Kutateladze M., *Tugushi N., 3Avazashvili L., “Mizandari M.

IThilisi State Medical University, Department of Radiology; > “Aversi Clinic” Itd; 3 “S. Khechinashvili University
Clinic”; *University Clinical Department of Diagnostic and Interventional Radiology, Georgia

Hepatic artery anatomical variations are a common finding in
healthy individuals, as well as in patients with various diseases.
According to publications, normal variant is encountered in
25-80% of individuals [13,18]. One of the earliest publica-
tions regarding liver vascular anatomy belongs to Michels,
who divided the variations into ten variants [16]. Later Hiatt
proposed modified classification [9]. Hepatic arterial anatomy
is of major importance in performing many surgical and en-
dovascular procedures on liver.

Hepatocellular carcinoma (HCC) is the most common
primary liver malignancy and one of the major reasons
for performing percutaneous endovascular procedures
or liver surgery. Thus, assessment of hepatic arterial
anatomy variations in patients with HCC is of significant

© GMN

importance for successful interventional management
of these patients.

According to our search and review of available publica-
tions, computed tomography (CT) angiography is the most
reliable noninvasive tool to assess arterial anatomy of the
liver [4,7,13,20,23-25].

The aim of the study was to estimate the prevalence of
various hepatic arterial variants in patients with Hepatocel-
lular carcinoma.

Material and methods. The study has been approved
by the Ethics Committee of the Tbilisi State Medical

University.
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Table 1. Hepatic arterial anatomy

Variations of anatomy Michels’ Type Number of cases %
Standard Anatomy I 38 48.72
I 7 8.97
11 14 17.95
v 1 1.28
v 5 6.41
) VI 5 6.41
Variant Anatomy
VI - -
VIII 6 7.69
IX - -
X - -
double hepatic artery 2 2.56
Total 78 100

78 patients with HCC were included in the study. The
patients had undergone abdominal CT angiography (CTA)
scan from 2011 to 2015 at the department of radiology. (age
range 39-79 years old; average age 56 years). HCC was
diagnosed either with the histopathological analysis of the
biopsy specimen or according to the AASLD guidelines.

Analysis of the CT scans assumed assessment of hepatic
arterial anatomy. Prevalence of arterial anatomy variant in
each group was estimated. Categorization of anatomical
variations was made using Michels’ classification.

Results and their discussion. Anatomical variations are
summarized in Table 1.

Among 78 patients with HCC standard anatomy (Michels’
type I) was seen in 38 (48.72%) (Fig. 1). The rest 40 pa-
tients (51.28%) had anatomical variations. Among them,
7 patients had left hepatic artery (LHA) replaced by a
branch, originating from the left gastric artery (Fig. 2). 14
patients were found to have replaced right hepatic artery
(RHA) by an accessory arterial branch originating from

Fig. 1. Standard hepatic arterial anatomy.
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the superior mesenteric artery (SMA) (Fig. 3,4). Replaced
both LHA and RHA were found in 1 patient. Accessory
LHA originating from the left gastric artery was found in
S patients (Fig. 5). Accessory RHA arising from the SMA
was reported in 5 patients. Concommitant existence of the
replaced RHA and accessory LHA was encountered in 6
cases. In addition, double hepatic artery was found in 2
patients; in one of them it was combined with the anasto-
mosis between the gastroduodenal artery (GDA) and the
SMA (Fig. 6, 7). GDA to SMA anastomosis was found in
S patients; 3 of them had otherwise standard anatomy and
were regarded as Michels’ type I anatomical variant, and
1 had coexistent replaced LHA.

Hepatocellular carcinoma is the most common primary
liver malignancy and the third most common cause of
cancer-related death in the world. While surgical treat-
ment is curative, only one third of patients with HCC
are suitable candidates for hepatic resection. Liver
transplantation is the treatment of choice in a selected
subset of patients, but this modality is plagued by the
limited availability of donors.

Fig. 2. Replaced LHA from the LGAt
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Figs. 5,6,7. Accessory LHA from the LGA; Double hepatic artery;, GDA to SMA anastomosis

Table 2. Hepatic arterial anatomy variants among liver cancer patients in various studies and those reported by us

Arterial Anatomy Our Study Nikolopoulos et al Lan Jiang KS Rawat et al
Standard 38 (48.72%) 22 (66.7%) 413 (82.6%) 49 (39.2%)
Variant 40 (51.28%) 11 (33.3%) 87 (17.4%) 76 (60.8%)
Total 78 500 125

Palliative management is the mainstay of therapy for
most patients with primary and secondary liver tumors.
Transarterial embolization (TAE) and transarterial che-
moembolization (TACE) is used as palliative measure for
unresectable tumors. It has also been used in the adjuvant
setting to manage postoperative recurrent hepatic tumors.

The key point for successful embolization is the proper
positioning of the catheter tip in the “target” tumor-feeding
artery, depending on the location or distribution of the
lesion. Selective catheterization with a microcatheter is
desirable to preserve liver function and reduce side effects,
especially when multiple lesions arise from a cirrhotic
background.

The adequate catheterization might be quite difficult as
the patterns of arterial blood supply to the liver are quite
variable.

© GMN

From this point of view the detection of liver arterial blood
supply type and branches, that feed the tumor is the key
point for successful embolization procedure.

We have determined the prevalence of arterial anatomi-
cal variations in the group of HCC patients. Publications
estimating hepatic arterial variations are available
[5,6,9,13,16,18,21,22,24], however those determining the
prevalence in HCC patients are quite rare [16-19]. They
are summarized in the table 2.

he so-called classic pattern and branches of the hepatic
artery (Michels’ type I) was reported in 50-80% of patients.
In our study, type I was detected in 48.72%. Our study
showed higher incidence in type III (17.95%) and VIII
(7.69%). Types VII, IX and X were not reported by our
study. The difference in reported anomalies between our
study and the studies performed by other authors are prob-
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ably due to the characteristics of the individuals included
in each study, as well as to a small number of cases in our
study or a population variability.

We have also reported 5 cases of PDA to SMA anastomo-
sis. 3 of these variants coexisted with the standard arterial
anatomy and were regarded as Michels’ type I configura-
tion. Though in some circumstances it may serve (via
retrograde flow) as an alternative arterial supply to the liver.

In conclusion, preoperative knowledge of the range of
hepatic arterial anomalies and their specific frequencies
is of great importance in planning and performance of en-
dovascular interventional procedures. High prevalence of
the hepatic arterial anatomy variations favors performing
pre-embolization and pre-surgical CTA for the mapping of
the hepatic arteries and is in consensus with other authors
[1-3,11].
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SUMMARY

HEPATIC ARTERIAL ANATOMY VARIATIONS IN
PATIENTS WITH HEPATOCELLULAR CARCINO-
MAEVALUATED BY COMPUTED TOMOGRAPHY
ANGIOGRAPHY

120Qnashvili N., 2Kutateladze M., *Tugushi N.,
3Avazashvili I., *“Mizandari M.

Thilisi State Medical University, Department of Radiol-
ogy; > “Aversi Clinic” Itd; *“S. Khechinashvili University
Clinic”; *University Clinical Department of Diagnostic
and Interventional Radiology, Georgia

Hepatocellular carcinoma (HCC) is the most common
primary liver malignancy and one of the major reasons for
performing percutaneous endovascular procedures or liver
surgery. Hepatic arterial anatomy is of major importance
in performing these procedures on the liver.

The aim of our study was to estimate the prevalence of
various hepatic arterial variants in HCC patients.

78 patients were included in the study. Abdominal multi-
phase Computed Tomography scans of all patients have
been assessed for presence of the hepatic arterial supply
anatomical variations. Prevalent variant of arterial anatomy
in each group and subgroup has been determined.

Standard anatomy was seen in 38 patients. The rest 40
patients had anatomical variations. Among those 7 patients
had left hepatic artery (LHA) replaced to the left gastric
artery (LGA). 14 patients were found to have replaced right
hepatic artery (RHA) from the superior mesenteric artery
(SMA). Replaced LHA and RHA were found in 1 patient.
Accessory LHA originating from the left gastric artery
was found in 5 patients. Accessory RHA arising from the
SMA was seen in 5 patients. Simultaneous existence of
the replaced RHA and accessory LHA was encountered
in 6 cases.

Preoperative knowledge of the range of hepatic arterial
anomalies and their specific frequencies is of great im-
portance in planning and performance of endovascular
interventional procedures. High prevalence of the hepatic
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arterial anatomy variations favors performing pre-emboli-
zation and pre-surgical CTA for the mapping of the hepatic
arteries and is in consensus with other authors.

Keywords: hepatic arterial anatomy variations, hepatocel-
lular carcinoma, computed tomography.

PE3IOME

BAPUALIUU APTEPUAJIBHOM AHATOMMUMU I1E-
YEHU, UX OILIEHKA C IOMOIIBIO KOMIIbIO-
TEPHOM TOMOI' PAOMYECKOW AHTHUOT PAOU U
Y MAOUMEHTOB C T'EINATOLEJLIIOJISAPHOM
KAPLIMHOMOM

20namsuiau H.I, ’Kyrareaansze M.P., *Tyrymu H.I.,
SABazamBuin U.N., ‘Muzangapu M.T.

"Tounuccruti 20cyoapcmeenmviili MeOUYUHCKULL YHUBCPCU-
mem, oenapmamenm paouonozuu; *Kiunuxa «Asepcuy,
3Vuusepcumemcxas knunuxa um. C. Xeuunawesunu, *Vuu-
BEPCUMEMCKAs KIUHUKA, OenapmameHm OUazHOCMUYeCcKol
U uHmMepseHYUOHaIbHOU paouonoauu, 1 py3us

Llenbro uccnenoBaHus IBUIOCH ONPEAEICHHUE PacpocTpa-
HEHHOCTH Pa3IMYHBIX aHATOMMYECKUX BapHAHTOB apTe-
pHaTbHON aHATOMMH Y MAIMEHTOB C FeNaToIeUTIOSIPHON
KapLUHOMOH.

HccnenoBanbl 78 OONBHBIX reNaTolesUIIOISPHON KaplnHO-
Moii. C 1enbio OnpeAeseHns Bapualnuid apTepruagbHoi
aHaTOMUH MPOBEACH aHaJIN3 JTUHAMUYCCKOTO KOHTPACT-
HOT'O KOMITBIOTEPHO-TOMOTPa(pHUECKOro UCCIIEeIOBAHUS
Me4YCHH.

CraHjgapTHas aHATOMHS BBIsABICHA y 38 MallMEHTOB.
Y ocraneHbiX (n=40) oOHapyX eHbl aHATOMUYECKHE
Bapualuy apTepUaJbHOW aHATOMHUHU: y 7 MALMEHTOB -
3aMelleHHas JIeBast IeYCHOYHAs apTepus OT JIEBOH XKely-
JIOYHOU apTepuu, y 14 manueHToB - 3aMelieHHas mpaBas
MeYEHOYHAs apTepusl OT ME3CHTEPHATIBHONW apTepHH.
3ameleHHbIe TpaBast U JeBas IeUYeHOUHbIC apTepUH 00-
Hapy»eHBI Y OJHOTO MAI[MEHTA; TOMOJHUTEIbHAS JIeBast
U TOTIOJHUTENbHAS MpaBas apTepuu - y 10 marueHToB.
VY 6 mamueHTOB BBISBJICHBI AOMOJIHUTEIbHAS JeBas U
3aMElICHHAs MpaBas [Ie4eHOUHble apTepuu. [IBoiiHas
MeuYeHOYHas apTepus 3aQUKCUpOBaHa y 2 MAIUEHTOB.

[TpeonepaTuBHOE 3HAHUE AaHOMAIMH M aHATOMUYECKUX
BapHaHTOB apTEPHil IIEYCHN UMEET OOJIBIIOE 3HAYCHHE
JUISl TIJTAHUPOBAHUS M YCIEIIHOTO MPOBEACHHS IHI0-
BaCKyJIApHBIX mpoueayp. bonbmoe pacnpocrtpane-
HUE BapualMi JUKTYET HEOOXOAMMOCTH MPOBEIACHHUS
KOMIIBIOTEpPHOU TOMOTrpaduyeckoil anruorpaduu 1o
HMOOJIM3AINY WM XUPYPTUYECKON OTIepaluu st Kap-
TUPOBAHUS apTEPUH.
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ERECTILE DYSFUNCTION AS A PREDICTOR OF CARDIOVASCULAR DISEASE

Janjgava Sh., Doliashvili T.

National Institute of Endocrinololgy, Thilisi, Georgia

Endothelial dysfunction precedes the clinical stage of
atherosclerotic disease and is recognized as an addi-
tional risk factor when detecting symptomatic patients.
Endothelial function is largely mediated by nitric oxide.
This vasodilatory mechanism is also responsible for
the venous and arterial dilatation required to achieve
and maintain an erection. Erectile dysfunction (ED)
and vascular disease (particularly coronary artery dis-
ease) share certain risk factors, aetiology and clinical
evolution, and endothelial dysfunction is the common
denominator. Vascular disease of the penile arteries is
implicated in 70-80% of cases of ED, whereas ED in
patients with known cardiovascular disease correlates
with the extent of the disease [14].

The physiological effects and clinical aspects of sexual func-

tion have been extensively studied and reported in patients
who have angina or who have experienced a myocardial in-
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farction [6,13,22,30,32] and in those who have undergone
coronary artery bypass graft surgery or heart transplant [19].
However, less has been published about sexual function in
patients with chronic heart failure (CHF), and clinicians are
therefore less informed on this topic. Erectile dysfunction af-
fects 60% to 70% of CHF outpatients. Patients with CHF
often use tobacco, are obese, and have hypertension, diabetes
mellitus, coronary artery disease, or hyperlipidaemia; other
predisposing factors for ED include polypharmacy and de-
pression. Erectile dysfunction, cardiovascular disease, and
depression seem to form a mutually reinforcing triad; ED is
caused by and can itself cause depression, as does CHF when
patients become symptomatic and have reduced quality of
life [31,38].

The relationship between ED and the risk factors for coro-
nary heart disease (CHD) was noted in the Massachusetts
Male Aging Study (MMAS). MMAS included 1,290 men
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(aged 40-70 years) and reported a 52% incidence of some
degree of ED. In men aged between 40 and 55 years the
incidence of moderate impotence increased from 6.7%
to 25% as high-density lipoprotein cholesterol (HDL-C)
decreased from 90 to 30 mg/dl (2.3 to 0.8 mmol/l) [12]. In
arecent study of 154 men with ED, 44% had hypertension,
23% had diabetes mellitus (DM), 16% used tobacco, 79%
had a body mass index>26 kg/m? and 74% had a low-
density lipoprotein cholesterol (LDL-C) level >120 mg/
dl (3.1 mmol/l). The Men’s Attitudes to Life Events and
Sexuality (MALES) study was an extensive survey (27,839
patients) spanning 8 countries. The overall prevalence of
self reported ED in men aged 20-75 years was 16%. The
MALES study confirmed the association between ED and
ageing, hypertension, DM, CHD and hypercholesterolemia.
Furthermore, these co-morbidities acted synergistically to
increase the prevalence and severity of ED [9,37].

The prevalence of metabolic syndrome (MS) is higher in
men with ED. MS seems to be a potential risk factor for
ED. Moreover, abnormally raised fasting glucose levels
(FBQG) are a risk factor for ED. Both MS and a raised FBG
are predictors of vascular risk [5,24,25,27,35].

Hypertension is associated with both CHD and ED [12].
Among men with vascular complications associated with
hypertension, 71% also had ED. Impaired endothelial nitric
oxide (NO) bioavailability could be one explanation why
hypertension is a risk factor for vasculogenic ED. Another
cause could be the side effects of antihypertensive medica-
tion itself [7].

The association between ED and CHD raises the ques-
tion as to whether vasculogenic ED is yet another mani-
festation of atherosclerosis. Impaired NO activity may
provide a unifying explanation for such an association.
It is generally accepted that NO is the principal mediator
responsible for relaxation of smooth muscle. In order to
achieve an erection, there must be a decrease in sympa-
thetic smooth muscle tone, an increase in parasympa-
thetic smooth muscle relaxation, and an increase in arte-
rial inflow and decreased venous outflow leading to the
filling of cavernous spaces. There is convincing evidence
that during erection the local release of NO and/or related
factors relax the corpus cavernosum. Consequently, re-
duced NO activity will impair erectile function. Several
conditions that reduce NO activity are associated with
vascular disease and endothelial dysfunction (e.g. age,
DM, hypertension, hyperlipidaemia and smoking). All
these factors increase the risk of ED [3].

Nitric oxide is important in producing the arterial and ve-
nous dilation necessary to achieve and sustain an erection.
Endothelial dysfunction is related to the loss of nitric ox-
ide bioactivity in the endothelium. Abnormalities of this
vasodilator system present in atherosclerosis and play an
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important role in the pathophysiology of ED. Vascular ab-
normality of the penile arteries is recognised as the most
common cause of ED, accounting for 80% of cases. En-
dothelial dysfunction acts as a marker of “preclinical vas-
cular disease” that may occur many years prior to clinical
vascular disease. Most previous clinical studies of ED had
focused on patients with multiple risk factors for athero-
sclerosis or patients with known cardiovascular disease.
There is few data available on the vasculature of ED pa-
tients who have no other clinical cardiovascular disease.
Recent studies have shown that brachial flow-mediated
vasodilation (FMD) is a reliable test for evaluation of
the endothelial function [1,8]. The link between ED and
coronary artery disease (CAD) is further substantiated by
a similar pathogenic involvement of nitric oxide (NO)
pathways with an impairment of FMD and late structural
vascular abnormalities. Symptoms of vascular disease
depend on the size of arteries supplying various organs,
which have different sizes (1-2 mm of the penile artery,
3-4 mm of the proximal left anterior descending (LAD)
artery, 5-7 mm of the internal carotid artery and 6-8 mm
of the femoral artery). The clinical presentation of ath-
erosclerosis of the penile artery, proximal LAD artery,
internal carotid artery and femoral artery are ED, stable
and unstable angina/acute myocardial infarction, transient
ischemic attack/stroke, and claudication, respectively.
Generally, the threshold for the development of symp-
toms is reached when the lumen of the artery is occluded
by 50% [4,8,34]. The first symptom of artery abnormality
usually occurs in the penile artery, which is the smallest
artery in the body. ED may therefore be considered a clin-
ical manifestation of a disease affecting penile circulation
as a part of a more generalised vascular disease or ad-
vanced cardiac events. The penile vascular bed is depen-
dent on NO for vasodilation of the arteries to produce rap-
id blood inflow and vasodilation of the trabecular smooth
muscle of the lacunar space to prevent venous outflow,
making the penile vascular bed susceptible to deficiencies
of the NO/cyclic guanosine monophosphate (cGMP) va-
sodilator system [1]. ED patients, who have undergone
assessment of FMD and vasodilation to the sublingual ni-
troglycerin, show peripheral vascular abnormality in the
NO/cGMP pathway. FMD is known to be largely medi-
ated by NO, suggesting ED may be the first manifestation
of cardiovascular disease caused by an abnormality in the
peripheral vascular NO/cGMP vasodilator system. PDE-5
inhibitor treatment results in an amelioration of ED prob-
lems that can be explained by an improvement of the NO/
c¢GMP system in erection mechanism. Currently, the most
acceptable measurement for assessing endothelial func-
tion is brachial artery ultrasonography [28,29].

Phosphodiesterase type-5 (PDE-5) inhibitors are a class of
vasoactive drugs that have been developed for treatment of
erectile dysfunction (ED). These compounds antagonize,
PDE-5, which is found in most vascular beds as well as
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cardiac myocytes. PDE-5 inhibitors prevent the breakdown
of nitric oxide (NO)-driven cyclic guanosine monophos-
phate (¢cGMP), primarily in vascular smooth muscle cells,
and therefore are potent vasodilators [33].

PDE-5 inhibitors are also highly effective vasodilators in
the systemic circulation. A recent clinical study suggested
that PDE-5 inhibitors might be a new class of drug that can
potentially be used for the treatment of essential hyperten-
sion. Active treatment with sildenafil significantly reduced
both ambulatory and clinical blood pressure by an extent
similar to that observed with the other classes of antihy-
pertensive drugs. PDE-5 inhibitors may also be effective
in the treatment of patients with heart failure because of
their effects on preload and afterload. Endothelial function
is severely limited in chronic congestive heart failure and
sildenafil has been shown to improve endothelial function
in such patients [2].

Since 1989, sildenafil has evolved from a potential antian-
gina drug to an on-demand oral treatment for ED and more
recently to a new orally active treatment for pulmonary
hypertension [20]. Based on several clinical and animal
studies including those of Rossoni et al. (2007), it is clear
that sildenafil and other PDE-5 inhibitors will eventually
be developed for a number of cardiovascular indications
including essential hypertension, endothelial dysfunction,
ischaemia/reperfusion injury, myocardial infarction, ven-
tricular remodelling and heart failure as outlined in Fig.

PDE-5 Inhibitors

t (o)

Endothelial Function T

Erectile Pulmonary Ischemia-
Dysfunction Hypertension Reperfusion Injury

! ! !

RV Hypertrophy LV Remodeling/
Hypertrophy
—

V

Fig. Cardiovascular protection with PDE-5 inhibitors. See
text for description. Abbreviations: RV, right ventricle; LV,
left ventricle [10]

Hypertension

Important roles for reactive oxygen species (ROS) in physi-
ology and pathophysiology have been increasingly recog-
nized. Under normal conditions, ROS serve as signalling
molecules in the regulation of cellular functions. However,
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enhanced ROS production as a result of the activation of
nicotinamide adenine dinucleotide phosphate (NADPH)
oxidase contributes significantly to the pathogeneses of
vascular diseases. Although it has become evident that in-
creased ROS is associated with erectile dysfunction (ED),
the sources of ROS in the penis remain largely unknown.
In recent years, emergent evidence suggests the possible
role of NADPH oxidase in inducing ED [23].

Most forms of hypertension are characterized by impaired
endothelium-dependent vasodilation, which is partly due
to an increase in ROS production. Results from clinical
studies indicate the high prevalence of ED in hypertensive
patients when compared to the general population [26].

Patients with HF are not exempt from the above adverse
effects of PDE-5 inhibitors. However, does the impaired
left ventricular function put HF patients at increased risk for
adverse effects with PDE-5 inhibitors? Katz et al. evaluated
the safety of flexible dosing of sildenafil in 137 HF patients
for 12 weeks. Among them, 60% of the treatment group
and 48% of the placebo group developed adverse events;
only 3 and 5%, respectively, were serious adverse events.
Only two patients from each group discontinued treatment
secondary to the adverse event. In a study by Webster et
al. there were no reports of any adverse effects among 35
HF patients receiving sildenafil treatment over a 6-week
period. In a study by Freitas et al. only 1 of 12 HF patients
complained of mild headache and visual change associ-
ated with sildenafil treatment over a 4-week period. These
studies demonstrated that it was safe to treat stable HF
patients with sildenafil for their ED, and that their reduced
left ventricular function did not put them at increased risk
for adverse effects. However, it is important to note that
these patients did not have HF secondary to aortic stenosis
or hypertrophic obstructive cardiomyopathy. Vasodilating
medications, including the PDE-5 inhibitors, are generally
avoided in patients with aortic stenosis or hypertrophic
obstructive cardiomyopathy because of a possible increase
in outflow gradient and hypotension [18,21].

The unique mechanism of action and high efficacy of
PDES inhibitors has generated immense interest among
researchers dealing with sexual dysfunction. From the
launch of sildenafil, which occurred 10 years ago, a new
focus for basic and clinical research had emerged regard-
ing the safety profile and effect on other organs (vascular,
pulmonary, and urinary system) of PDES inhibitors because
of their potential to treat other chronic diseases. Moreover,
use of PDES5 inhibitors, which have been established as an
efficacious and safe class of drugs when prescribed to most
men with ED, restored sexual function to normal. One of
the major breakthroughs recently achieved is probably the
accumulating evidence that chronically administered PDES
inhibitors can improve endothelial and sexual function.
Daily treatment with PDES5 inhibitors is now the preferred
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method of treatment in several groups of men with ED due
to radical prostatectomy and with severe endothelial and
vascular dysfunction such as diabetes. This treatment regi-
men has also been shown to benefit younger men, in whom
this new treatment approach is able to restore their sexual
habits to normal, thereby removing the stigma of having
a disease. Nevertheless, lack of knowledge regarding de-
tailed mechanisms, safety and tolerability concerns, and
costs may prevent a broad application of this regimen [38].

Based on our own experience and on the research con-
ducted at our clinic [17], we reaffirm the opinion of many
authors, that the recognition of ED as a warning sign of
silent vascular disease has led to the concept that a man
with ED and no cardiac symptoms should be considered a
cardiac (or vascular) patient until proven otherwise [11]. It
would be highly informative to compare the data to those
obtained as a result of conducting a randomized trial among
the population of Georgia.
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SUMMARY

ERECTILE DYSFUNCTION AS A PREDICTOR OF CARDIOVASCULAR DISEASE

Janjgava Sh., Doliashvili T.

National Institute of Endocrinololgy, Thilisi, Georgia

Endothelial dysfunction precedes the clinical stage of
atherosclerotic disease and is recognized as an addi-
tional risk factor when detecting symptomatic patients.
Endothelial function is largely mediated by nitric oxide,
and this vasodilatory mechanism is also responsible
for the venous and arterial dilatation required to obtain
and maintain an erection. The physiological effects and
clinical aspects of sexual function have been extensively
studied and reported in patients who have angina or who
have experienced a myocardial infarction and in those
who have undergone coronary artery bypass graft surgery
or heart transplant. The relationship between erectile
dysfunction (ED) and the risk factors for coronary heart
disease was noted in the Massachusetts Male Aging
Study (MMAS). MMAS included 1290 men (aged 40-
70 years) and reported a 52% incidence of some degree
of ED. Sildenafil and other PDE-5(Phosphodiesterase

type-5) inhibitors will eventually be developed for a
number of cardiovascular indications including essen-
tial hypertension, endothelial dysfunction, ischemia/
reperfusion injury, myocardial infarction, ventricular
remodelling and heart failure. A recent clinical study
suggested that PDE-5 inhibitors might be a new class
of drug that can potentially be used for the treatment of
essential hypertension. The unique mechanism of action
and high efficacy of PDES inhibitors has generated im-
mense interest among researchers dealing with sexual
dysfunction. The recognition of ED as a warning sign
of silent vascular disease has led to the concept that a
man with ED and no cardiac symptoms is a cardiac (or
vascular) patient until proven otherwise.

Keywords: endothelial dysfunction, coronary heart dis-
ease.

PE3IOME

SPEKTWILHASA JUCOYHKIMSA - MTPEAYITPEAUTEJILHBIA CUTHAJ
CEPIEYHO-COCYIUCTOM BOJE3HU

Jxkanmxrasa LI, JonmuamBuau T.T.

Hayuonanvuwviii unmmumym sHooxkpunonoauu, Tounucu, I py3us

SHZ[OTGJ'II/IaJ'IbHaFI ,Z[I/IC(l)yHK]_II/IH YacCTo MpEAICCTBYCT KJIN-
HHYECKOU CTaauu aTepOCKHepOTH‘IeCKOfI 0oJe3HU cepana
" Ipu 06Hapy)KGHI/II/I Y DanueHTOB MpPHU3HAHA AOIOJHU-
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TENBHBIM (PAKTOPOM pHCKa. DHIOTENHANbHAs (QyHKIUS B
3HAUUTEILHON CTEIIEHN KOHTPOJIMPYETCS! OKCHIIOM a30Ta,
KOTOPBIN OKa3bIBAET COCYA0PACIIHMPSIIONINHA 3 eKT U oT-
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BEUACT 3a BEHO3HYIO U apTepHaIbHYIO THJIATAIMIO, YTO
HEOOXOMMO JIJIsl IOCTHIKEHUS U TIOJICPIKAHUS SPEKIIUH.
Odusunonornyeckue 3PGHEKTsl U KIMHHUYESCKUE aCIEKThI
CEeKCyaJbHOW (YHKIIMHU TIIATEIbHO M3y4YEHBI CPEIH
NaIMEeHTOB CO CTEHOKapJuei, nmepeHeceHHbIM nHpap-
KTOM MHOKap/a, Mocjie KOPOHAPHOTO HIYHTUPOBAHMS
u nepecaaku cepana. CBsizb MEX1y IPEKTUIBHON JUC-
¢byuknueit (1) u hakTopaMu prcka pa3BUTHUS UIIICMHU-
Yyeckoil 0oJIe3HH cep/ia oTMedeHa B MaccauyceTcKkoM
BO3pAacTHOM MYy:KckoM uccienoBanuu (MBMIH) ¢ yua-
ctueM 1290 my»xuuH B Bo3pacte 40-70 €T U T0I0KEHO O
52% cny4aeB pa3Hoii cTenenu D] cpenu uccneyemMspix.
Cunnenadun u npyrue uHruontopst ®J3-5 (bocdoau-
9CTepasbl TUI-5) B KOHEYHOM MTOTe OBLIN pa3padoTaHbl
JUISL JIGYCHHUS psifia CEePIEUHO-COCYANCTBIX COCTOSHUIA,
B TOM YHCJIC TUIIEPTOHUYECKON 00JIe3HH, TUCHYHKITH

9HIOTEINS, HIIEeMUH/peneppy3nOHHOTO TOBPEKICHHUS,
MH(apKTa MUOKAP/Ia, )KEJTyJT0YKOBOTO PEMOACTHUPOBAHHS
U CeplleuHO HelocTaToOuHOCTH. Ilocneanue kiiuHnyec-
KM€ UCCJIeI0BaHUS AAIOT BOSMOXKHOCTH MTPEATIOI0KHUTH,
4T0 UHTHOUTOPBI PJ[D-5 MOTYT CTaTh HOBBIM KJIACCOM
IpernaparoB, KOTOPbIe MOTEHI[HAIBHO MOT'YT OBITH HC-
MOJIB30BaHBI JJI JICUCHUS T'MIEPTOHUYECKON O0Je3HH.
YHUKaJIBHBI MEXaHNU3M ACUCTBUS U BBICOKast 3 PEKTHB-
HOCTbh HHTUOUTOPOB DJ]D-5 BBI3BaNIA OTPOMHBIN HHTEpPEC
cpelau uccle[oBaTeNel, 3aHMMAaOIUXCsl CEKCyallbHOH
nucohyuknueit. [Tpusnanue D] kak npeaynpeauTensb-
HOTO CHTHaJIa O HAIMYMK O€CCUMITOMHBIX COCYIIUCTBIX
MaTOJOTUH MPHUBEIO K KOHIEMIUHU, YTO HMalueHT ¢ D/
0e3 KaKux-IM00 KapIuaIbHBIX (MM COCYTUCTHIX) CUM-
MITOMOB, SIBISAETCS KapAHOJOTHUYECKUM MAIMEHTOM 10
Tex Mop, oKa He JOoKa3aHO oOpaTHOE.
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YPOBEHbB IN'AJIEKTUHA-3 Y TAHUEHTOB C OCTPBIM HH®APKTOM MUOKAPIA
M OJKMPEHUEM PA3JIMYHOM CTENEHU TSAXKECTH: CBSI3b C AHTPOIIOMETPUEN

Bopouk E.H., Peinanna H.I'.,, KpaBuyH ILI.

XapvKrosckuii HAYUOHATLHBIU MEOUYUHCKUL YHUBepcUumem, Kageopa enympennet meouyunsl Ne2
U KIUHUYECKOU UMMYHOLO2UY U alliepeonocuu, Ykpauna

Hecmotpst Ha yirydieHne pe3ysibTaToB JICUSHHS TTallieH-
TOB ¢ ocTpBIM HH(papkToM Muokapnaa (OMM) BeiencTeue
MIPUMEHEHHST TPOMOOJIINTHIECKON Teparuy 1 IePBUIHBIX
MepKyTaHHBIX BMENIATENILCTB, YPOBEHb MHBAIHIM3ALNT
U CMEPTHOCTH JAHHOH KOTOPTHI OONBHBIX OCTAETCS BBI-
cokuM Bo BceM mupe [9]. Kpome Toro, BpeMeHHas yrpara
HeTpynocnocoOHocTH mocie nepeaecenHoro OUM o0y-
CJIABITBACT HAJIMYHE CEPHE3HBIX SKOHOMUYECKHX 3aTpart, a
TAKKE ACCOIMUPYETCS C HU3KUM YPOBHEM KaueCTBa KHU3HU
JTAaHHOW KaTeropuy OONBHBIX.

Hanmane xoMopOMIHON MATONOTHH B BHAE MeTaboIn-
YeCKUX HapYIICHUH TpeonpeneisieT HeOlIaronpusTHOS
TeueHne nmemmueckoit 6omnesun cepama (MBC), B Tom
yucine 1 OVM [8]. OxkupeHue CymecTBeHHBIM 00pa3oM
YBEIMYHUBACT PUCK KapAHOBACKYIAPHBIX 32a00eBaHMUi [5].
C mpyroii CTOpOHBI, Ha COBPEMEHHOM 3TaIlle MPUBJICKAaeT
BHMMAaHUE TaK Ha3bIBA€MBIM «Iapasokc oxupeHus» [1],
COTTIaCHO KOTOPOMY YPOBEHB BEKHUBAHIISI JIUT] C U30BITOU-
HOI Macco¥ TeJa BBIIIE, YeM Y MAIIMEeHTOB CO CHIDKEHHOH
Maccoii Tena.

JKupoBas TKaHb MpENCTaBIICT COOOH PHIOKPUHHBIN
OpraH, CHOCOOHBIH CEKPETHPOBATH OMOJOTHIECKHU
AKTHBHBIC BEIIECTBA, B TOM YHCIIE U TaJIeKTHHBL. B 1o-
CJIeHHE TOJbl MHTEPEC HCCienoBaTeNe IpHUBIEKaeT
Mpe/ICTaBUTENb JaHHOTO CEMEHCTBA TalleKTHH-3, 00-
JMaTaIui MPOBOCIANHTEIFHEIMA 3P pekTamu [3,4].
JlaHHBII mMapaMeTp BOBJIEUEH B Ipolecch Gpuodposa,
amorito3a 1 BocmanieHus [2]. Kpome Toro, ormyOnnKoBaHbI
JIaHHBIC O CTHUMYJHUPYIOIINX CBOHCTBAaX rajiekKTHHA-3 B
OTHOIIEHWH 00pa30BaHMs KOJIJIareHa, 4To 0OycCIIaBIiIu-
BaeT pemonenupoBanne muokapaa [10]. Fancone C. u
COaBTOPBI COOOMIAIOT O 3HAYEHUH T'aJIEKTHHA-3 KaK Map-
kepa gecradbunmusannu redenust UBC u passutns octporo
KOpOHapHOTro cuHapoma [6]. I'pynna uccnegoBareineii Bo
rnaBe ¢ Grandin E. mpocnenmnmm acconuamnuio Mexmy
KOHIIEHTpaluel TaJeKTHHa-3 U Pa3sBUTHEM CEpIEYHOM
HEJA0CTAaTOYHOCTH mocye nepeHeceHnoro OUM [7].
OcTatorcss MaJOU3yYeHHBIMH M3MEHECHHS aKTHBHOCTH
JTaHHOTO Meanaropa y 6oapHbIX OVM ¢ yueTom HamuIus
COITYTCTBYIOIIETO O’KHPEHHSI M €T0 CTETICHU TSKECTH.

Llens nccmen0BaHMs - ONEHUTh KOHLEHTPAIUIO TaJeK-
THHA-3 y TMAalMeHTOB ¢ OCTPHIM MH(APKTOM MHOKapaa
B 3aBUCHMOCTH OT HAJIMYMsI M30BITOYHON Macchl Tena 1
OXXMPEHUS PA3IMYHON CTENEHU TSDKECTH, a TaKXKe Ipo-
AQHAJIM3UPOBATh XapakTep CBsA3EH JaHHOTO Mapamerpa C
AQHTPONIOMETPUIECKUMH MOKA3aTEIISIMH.
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Marepuaa u Metoasl. O0CiIeIOBaHO 78 MAIIMEHTOB C
OUM, xoTOpBIi COMPOBOXKIAJICS dIeBallUel CErMeHTa
ST (cpenumii Bozpact 72,43+0,78 ner). BonbHble Haxo-
JIVJIHCh Ha JICYCHUN B HH(APKTHOM OTJICJICHUH XapbKOB-
CKOH TOPOACKOM KITMHIYECKOH O0ompHUIIBI No 27, KoTopast
SIBIISIETCSl KIITMHUYECKOH 0a3oi xadeapsl BHYTpEeHHEH
MeauuuHbl No2 M KIMHUYEeCKOM MMMYHOJIOTHU U ajiep-
ronoruu XapbKOBCKOTO HAallMOHAJIBHOTO MEAMIMHCKOTO
YHUBEpCHUTETa, YKpauHa. B OCHOBHYIO Ipymily BOILIN
55 nmanuenToB ¢ OMIM u comyTCTBYIOIUM OXXHPEHUEM.
I'pymma cpaBHenus (n=23) Bkitoyana nanueHTos ¢ OMM
6e3 oxupenust. boibHbBIE OCHOBHOI IpyIIIBI OBUIN pa3Jie-
JIEHBI COINIACHO CTENEHU TSHKECTU OxXHUpeHHs. OKUpeHue
I crenenu BeIsiBIIEHO y 26 60mbHBIX, [I-111 crerenn —y 17.
W306bITOuHAs Macca Tena onpeaesack y 12 manueHTos.
Juarnoz OMIM BepugumpoBay coracHO peKOMEH 1a1-
siMm EBpomelickoro o0rmiecTBa KapIuoIoroB U KpUTEPUIM
MununcrepeTBa 31paBooxpanenust Ykpaunsl («IIpoToxon
OKa3aHUS MOMOINY MalUeHTaM C OCTPBIM KOPOHApPHBIM
CHHJIPOMOM c teBarueii cermenTa ST», 2013 1.). Hamuuue
O)KUPEHMS YCTaHABINBAJIN COINIacHO Knaccudukannu BO3
nipu uHAeKkce Macchl Tena (MMT) >30 kr/m?, KoTopsIid pac-
CUUTHIBAIN 1O hopMmyIie:

UMT (kr/m?) = macca tena/(poct, M)>.

UMT B npenenax 25-29,9 kr/m? CBUIETENBCTBOBAI 00 U30bI-
TOUHOM Macce Tejia, a ypoenb UMT ot 18,5 10 24,9 kr/m? ObL1
KpUTEpUEM HOPMAaJIbHON Macchl Tena. 3HaueHHe o0beMa
tamuu (OT) 6omee 102 cm mns myx4uH, O6onee 89 cm
qutst sxeHnmH (ATP 11 — 2001) u 3HaYeHUE COOTHOIICHUS
obvema tanmu k oosemy Oezep (OT/OB) 6oxnee 0,90 mist
MyK4uH, O6onee 0,85 1Iis1 KESHIMH CBUCTEIHCTBOBAIH B
OJTb3y a0IOMHUHAIBHOTO TUTIA PACIIPEACTICHHS KUPOBOU
TKaHu. 711 ompeaeseHus TaleKTHHA-3 MCIOIb30BalN
METOI UMMYHO()EPMEHTHOTO aHaJi3a C IPIMCHCHUEM Ha-
6opa «Human Galectin» (ELISA Kit, Kurait). Tporonnn |
OTIPENISISIT IMMYHO(EPMEHTHBIM METOJIOM C TIOMOIIHIO
Habopa pearenrtos «Troponin I » (XEMA, Mocksa) Ha M-
MyHo(pepmeHTHOM ananu3arope «Labline—90» (ABcTpust).

W3 nccnenoBanust ObUTM HCKITIOUEHBI MAIIMEHTHI C OCTPHI-
MU WM XPOHHUYECKHUMHU BOCHAIUTEIEHBIME MTPOLIECCaMH,
muddy3HpIME 3a00€BaHUSIMA COCIUHNTEILHON TKaHHU,
OHKOJIOTHYECKUMH 3a00JICBAaHUSMH, COIYTCTBYIOIIUMHU
3a00JICBaHUSIMU IIUTOBHUHOM XKeJe3bl, aHeMUEH, CHMIITO-
MaTHYECKUMH THIICPTCH3USIMH, aTOIOTHEH I TOBUIHOM
JKeJIe3bl, XPOHHUUECKOI OO0JIE3HBIO TIOUEK CO CKOPOCTHIO
KITyOouKoBO# (punbrpannu meree 30 Mi/MuH.
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Tabnuya. Yposenv eanexmuna-3 u anmponomempuieckue napamempul y NAyUeHmos
€ OCmMPLIM UHDAPKIMOM MUOKAPOQ, U30BIMOYHOU MACCOU meid,
odcUpenuemM pasnuyHol CMenenu msnicecmu i HOpMAIbHOU Maccoll mend

IMayueHTHI € OCTPHIM HHGAPKTOM MHOKapAa

IToxka3zaTein,
eIMHHUIBI
H3MepeHust

M30bITOUHAs Macca
Tesaa (n=12)

O:xupenue
I crenmenn
(n=26)

O:xupenne
II-III cTenmenn
(n=17)

Hopmanbnas
macca Teja (n=23)

3 4

Tanextun-3, Hr/mn 21,1+0,64

31,3+0,76

19,8+0,67
P, 144:0’06
P, <0,05
P 3,<0,05

37,8+0,53

TpomonuH I, Hr/mi 6,58+1,36

6,41£1,54

5,11+1,79
p,,,~0,07
p, u4<0’05
P, u4<0’05

7,51+1,82

UMT, kr/m? 27,04+0,86

34,96+0,57

22,78+1,41
P 1,s<0,05
p, u4<0’05
P, u4<0’05

36,12+0,38

OT, cm 99,3+2,65

107,6+4,92

88,06£1,37
P ,4=0,05
P 40,05
P 3,4<0,05

112,8+5,74

OT/Ob 0,89+0,03

0,93+0,04

0,84+0,03
P,4<0,05
P,,4<0,05
P 5,005

0,96+0,02

Craructudeckass 00pabOTKa MOTYYCHHBIX JaHHBIX TPO-
BOJIMJIACh C MCIIOJNB30BAHNEM I1AKETA CTATHCTUYECKUX
mporpamm «Microsoft Excel». /laHHbIE TipeacTaBICHBI B
BHJI€ CPEIHNX BEIMYHMH M OMNOKK cpemnero. CrarncTu-
YyecKas 3HaYMMOCTh PA3IMYHBIX CPEITHUX ONpENesIsiiach
1o kputepuio F-Duiiepa; Hanuumue B3auMOCBsI3el MEKIY
MTOKA3aTeIsIMU ONPEJEIICHBI C MMOMOIIBI0 KOPPEISIUit
Crupmena (1).

Pe3yabTarsel 1 ux oocy:xaenne. [Ipu cpaBHEeHNHN OOTBHBIX
¢ oxupenueM [-I1I crenenn mpu OMM u manmeHToB 6€3
OKUPEHUSI BBISBIICHBI I0OCTOBEPHBIC OTJIMYHS B BUJIEC yBe-
JIMYCHUS] yPOBHS TaJIeKTHH-3. Tax y GOJBHBIX ¢ OKHPEHUEM
[ creneny KOHLEHTPALKS JAHHOTO TIOKa3aTest OblIa BBIILE
Ha 58,1 %, ¢ oxxupenuem II-1II crenenu — na 90,9 % npn
COIIOCTABIICHHUH C ITallICHTaMU Oe3 IIPU3HAKOB O)KUPCHUSL.
Uro kacaercst 60mbHBIX ¢ OMIM 1 M30BITOUHON Maccoi
TeJa, POCIIKUBACTCS TEHICHIUS K YBEIIMYCHHUIO, KOTOPast
He JocTuraia ypoBHs poctoBepHocTH (p=0,06). lanHbIC
NPEeIICTaBICHBI B TAOIHIIC.

© GMN

Yposens TpononnHa | y marmentos ¢ OMIM 1 oxupeHn-
eM | cremeHnn, U30BLITOYHON Maccol Tella HE OTIMYAJICs
OT KOHIICHTPALlUU JAaHHOTO IMapameTpa y OOJTBHBIX 0e3
oxupenus. [Ipn cpaBHEeHNN KOHLEHTPALUK TPOIIOHHUHA |
y nanuenToB ¢ oxxupenuem II-11I crenenu u HopmanbHOM
Maccoii Tena onpeessieTcs TeHICHIUS K HapacTaH!Io, He
nocrrraromias ypoBHs noctoBepHocTH (p=0,07). UMT 6511
JIOCTOBEPHO BBIIIE KAK Y JIHII C N30BITOYHON Maccoii Tena,
TaK u ¢ oxupenueM I[-11I crenenu npu cpaBHEHUHU C NALU-
eHTamu 0e3 oxxupeHust. [1o100HbIe pe3yabTaThl HOTYYSHB
B otHomeHny okazarerneit OT u OT/OB. IIpocnexuBaercs
YBEIMYECHUE YPOBHS IJAaHHBIX [TApaMETPOB NapaiesIbHO Ha-
pacTaHuio Maccel Tena y 6ompHbIX OVM.

[lommy4enHble JaHHBIC HE IPOTUBOPEYAT pe3yibraTaM MHpPO-
BOW MeIWIMHCKON ymreparypsl. [1o manaemM Weigert J. u
COABTOPOB Yy MAIEHTOB C O’KMPEHIEM HaOIOIaeTCsl HapacTa-
Hue rasiektura-3 [11]. Davina H. yka3siBaeT Ha B3aMOCBSI3b
TaJeKTUHA-3 ¥ aKTUBHOCTHU IIPEaJUINONUTAPHBIX KIETOK y
MAIMEHTOB C METa0OIMYECKIMI HAPYIICHISIMHE [4].
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C 1enpio U3y4eHUs XapakTepa B3aMMOCBSA3EH HCIOIb30-
BaHbI Koppenanuu. Y manueHntoB ¢ OUM u oxupennem
I, II-III creneHu BbIsABICHA IpsiMasl CBSI3b MEXKY KOH-
LIeHTpanuei ranekruna-3 u Tpononuna I (1=0,48; p<0,05
u r=0,61; p<0,05 coorBercTBeHHO). [l0M0OHBIC NaHHBIC
TIOJTyUYEHBI B IPYIIIE OOJIBLHBIX C H30BITOYHON Maccoii Terna.
OOHapy»eHa MpsiMasi CBsI3b MEXK/ly YPOBHEM raJieKTHHa-3
u tpononuHa I (1=0,43; p<0,05). [TonyueHHbIE pe3yabTaThl
CBUJICTENBCTBYIOT O TOM, YTO BBICOKAsl aKTUBHOCTD raJleK-
tuHa-3 y 60nbHbIX ¢ OMM 1 u30bITOUHOI Maccol Terna, a
TaKXKe 0XKUPEHUEM aCCOIIUUPYETCs C yBEIMYCHHUEM YPOBHS
Mapkepa HeKpo3a KapAHOMHUOIIUTOB.

VY marnueHToB ¢ H30BITOYHOM Maccoii Testa 00HapyKUBAETCs
MpsiMast KOPPEJSIIIMOHHAS CBA3b C1a00M CHITBI MEXKY KOH-
neHrpamueit ranexktura-3 u UMT (1r=0,32; p<0,05). IIpu
pacCMOTPECHUU CBsI3EH MCXKIY JaHHBIMU IMOKA3aTCIAMU Y
6onbHbIX ¢ oxxupenueM I crenenu u II-111 crenenun orme-
yaeTcs yBeln4ueHue cuiiel cesazeit (1=0,56; p<0,05 u r=0,59;
p<0,05 cootBercTBeHHO). Kpome Tor0, onpenenstoTcs npsi-
MBI€ CBS3M MEXIy YPOBHEM TaJieKTHHA-3 U MoKa3aTesieM
OT kak y nmanueHToB ¢ oxkupenueM I, tak u II-I1I crenenn
(r=0,71; p<0,05 u r=0,74; p<0,05, cCOOTBETCTBEHHO). Y
OONIBHBIX ¢ M30BITOYHOI Maccoi Telia BhISBICHA NpsMast
CBSA3b MEHBILEH CUIIBI MEXy U3y4acMbIMU IIapaMeTPaMU

(r=0,52; p<0,05).

HccnenoBaHue TOMBKO CUIIBHBIX M CPEAHUX MO CHJIE CBA3EH
(r=0,5) y maneHToB n3y4yaeMbIX IPYII BBISBUIIO TIOJHOE
MCYE3HOBEHHUE CBSA3EH y OOJBHBIX C M30BITOUHOI Maccoii
tena Mexay UMT u xoHneHTpanueil rajekTuHa-3, npu
stoM napameTp OT coxpaHsi CBsI3b € TaJIEKTUHOM-3. Y JIHIT
¢ OUM u oxupenueM I, II-I1I crenenn coxpaHaauch CBSI3U
Mexay ranektuaoM-3, UMT u OT, npuuem ¢ nokasarenem
OT npeobriananu cunbHbIe 10 cuiie cBsi3u (1>0,7). Takum
00pa3oM, MpPOrpeccupoBaHUE OKHUPEHUS COMPOBOXKJA-
€TCsl TIPONOPLMOHATIBHBIM HapacTaHHUEM TaJleKTHHEMHH,
a yBeJIMYeHHE aHTponoMeTrpuueckoro mnokasarens OT,
CBHUJICTEJILCTBYIOIIETO B MOJIB3Y a0ZOMUHAIBHOIO TUIIA
OKUPEHHUS, ACCOLIUUPYETCSI C HapaCTaHUEM KOHLIEHTpaIUn
rajieKTHHa-3 B OoJbIICH Mepe, YeM cama IOBBIIICHHAs
Macca Tena.

BoiBoabl. [IpoBenenHoe ucciienoBaHue BBISIBUIIO, UTO
HaJINYME U MPOTPECCUPOBAHNUE OXKUPEHUS Y TTALIUEHTOB C
OCTPBIM HH(DAPKTOM MHUOKAP/Ia COMPOBOKIACTCS IHITCPAK-
THUBHOCTBIO MTPOBOCTIATIUTEILHOTO MEIUATOPA FraJIEeKTHHA-3,
JIOCTUraroLIero MakcuMmyma y jiui ¢ oxxuperueM II-111 cre-
[ICHH [TPU YCIIOBUHU a0IOMUHAIIBHOT'O THIIA PACTIPEACICHIUS
YKMPOBOI1 TKaHU. B cBOIO 0uepesb, n30bITOUHAs Macca Tela
HE aCCOLMUPOBAIACh C BBIPAXKEHHBIM YCUJICHUEM MPOJTYK-
LMY TAJIEKTHHA-3 TI0 CPABHEHUIO C JINLIAMU ¢ HOPMAaITbHOM
Maccou Tena.

[NepcriekTBaMM HCCIIEJOBAHNS SIBIISICTCS aHAJIN3 B3aUMO-
CBsI3eH TaJIeKTHHA-3 ¥ [TapaMeTpaMu JIMIUIHOTO MpoduIIs,
BBIP2KEHHOCTBIO aTePOCKIIEPOTHYECKOTO Ipoliecca B KOpo-
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HapHBIX apTEPHSIX 110 IAHHBIM aHTHOTpaduu y MalueHToB
¢ OM wu oxxupeHueM.
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SUMMARY

GALECTIN-3 LEVEL IN PATIENTS WITH ACUTE
MYOCARDIAL INFARCTION AND OBESITY OF
DIFFERENT GRADE OF SEVERITY: LINK WITH
ANTHROPOMETRY

Borovyk K., Ryndina N., Kravchun P.

Kharkiv National Medical University, Department of In-
ternal Medicine Ne2 and Clinical Immunology and Aller-
gology, Ukraine

The im is to estimate the concentration of galectin-3 in pa-
tients with acute myocardial infarction depending on the
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presence of overweight and obesity of different severity,
as well as to analyze the character of the relationship of
this parameter with the anthropometric indices.

The study involved 78 patients with acute myocardial in-
farction. The study group included 55 patients with acute
myocardial infarction and concomitant obesity. The con-
trol group consisted of 23 patients with acute myocardial
infarction and normal body weight. Patients of the main
group were divided according to the degree of severity of
obesity. Obesity of I degree was detected in 26 individu-
als, II-I1T degrees - in 17 persons. Overweight was defined
in 12 patients.

It has been established that the presence and progression
of obesity in patients with acute myocardial infarction
accompanied by hyperactivity of pro-inflammatory me-
diator galectin-3, peaking in obese II-III degrees provided
abdominal type of fat distribution. Overweight in turn,
was not associated with a marked increased of galectin-3
production compared to those with normal weight.

Keywords: acute myocardial infarction, obesity, over-
weight, galectin-3.

PE3IOME

YPOBEHbB TN'AJIEKTHHA-3 ¥ TAIIMEHTOB C
OCTPBIM MH®APKTOM MHUOKAPIA U OXKU-
PEHUEM PA3JIMYHOM CTENEHMU TSAXKECTH:
CBSI3b C AHTPOIIOMETPHEM

BopoBuk E.H., Peinauna H.I'.,, KpaBuyn ILI.

Xapvrosckutl HAYUOHATLHBIN MEOUYUHCKULL YHUBEpCUmMEN!,
Kagedpa snympennei meouyunvl No2 u KiuHuueckou um-
MYHOnO2UU U aliepeonozuu, Ykpauna

Ilenp uccienoBaHus — OLEHUTh KOHLEHTPALUIO T'aJICK-
THUHA-3 y MalUeHTOB C OCTPhIM MH(APKTOM MHOKap/a
B 3aBUCHMOCTH OT HAJIM4Usi U30BITOYHOI Macchl Tela u
OXHUPEHUS PA3TUYHOI CTENEeHH TSDKECTH, a TaKkKe Mpo-
AQHAJIM3UPOBATh XapaKTep CBsI3€d JAaHHOIO IapaMmerpa ¢
AHTPOIIOMETPUYECKUMHU I10KA3aTEIIMHU.

O6cnenoBaHo 78 MalmMeHTOB C OCTPBIM MH(APKTOM
MUOKapzaa. B oCHOBHyIO rpynmy BoLUIM 55 MalMEHTOB
C OCTpPBIM MH(pAPKTOM MHOKapJa U COMYTCTBYIOIIMM
oxupeHueM. ['pynmna cpaBHeHuUs BKIIoYaia 23 maiueHTa
C OCTPBIM MH(APKTOM MHOKap/a U HOpMaJbHOW Maccoii
Tesna. borabHBIE OCHOBHOM TPYMIBI ObUTH pa3ziesieHbl Co-
IJIACHO CTETICHU TshKecTH oxkupeHus. Oxxupenue | crenenn
BBISIBIICHO y 26 OonbHbIX, [I-11I crenenu —y 17. 30b1T0O4-
Hasl Macca Teja onpeaessiach y 12 maueHTos.

© GMN

YCTaHOBIIEHO, YTO HAJIU4YUE U MPOTPECCUPOBAHUE OXKHU-
PEHUS y TALMEHTOB C OCTPBIM MH(APKTOM MUOKap/a co-
IIPOBO’KJIAETCS TUIIEPAKTUBHOCTBIO IIPOBOCHIAIUTEILHOIO
MeJuaropa rajaeKTuHa-3, JOCTUTAIOLIEr0 MakCUMyMa y
mun ¢ oxxupenueM II-1I1 crenenn npu ycnosuu abaomu-
HaJbHOIO TUIIA PACIPENEICHUS )KUPOBOX TKaHU. B cBOrO
odepenb, U30BITOYHAS Macca Tejla He acCOLMUPOBanach
C BBIPAKCHHBIM YCUJIGHHEM MPOLYKIMU TaJeKTHHA-3 110
CPaBHEHUIO C JIML[AMU C HOPMaJIbHON MacCoOu Tea.

6gboydy

aogdBobo - 3 mby domgsdwoygdol dgog9 0b-
R JBol s Lodlydbol Loddodol bbgowslbgs
bodolbol 3]mbg 3530960 9dT0: Sbn®m3mdg@osls-

0ob 3ogdodo
g dMO™M30430, b. G0bwobs, 3. JMoghybo

bo®3mgol boigombognyg@o Ladgoozobm 9bogg@lod g
B0, dobopobo 39003060l jomg®s Ne2 s jenobo-
3960 0d9bmgmmyools s SEogdamemao0ols, 1305065

dobobo - dJomgodeoydol 3§ gogg 0bgodJBom 3s30-
963900 gogdBobo - 3 30b3gbR®o00l dggoligds
bbggeools do®do dslols s Lodlydbol Loddodols
Lbgoalibgs bodolibol 306mdgddo s s@bo'dbyeno
30M5d9B M0l sbFO™3MIgE Moy Johggbgdagdmsb
353d0@ 950l balbosmols gosbsgnobgds.

330 ggodo dmbofomgmds 78 35309630 dom gom-
©ogdol dFg089 0680 JHom. do@domsw  xaRdo
‘dggoes  domgo@moydol dFgo39 0bgs@JBom s
0obdbangdo LodlyJboom 55 35309b6&0. ‘dgomgdomo
Xa9R0 dmozeges 23 353096 Jomgodoygdol
V30839 0bgs@JBoom s Lbggeol bm@dsgny®o
dolom. doGomse xa9gndo dgdsgomo 353046-
Bgo0 obsfomgdbygao ogm Lodlydbols Loddodols
bodolbol dobgogom. I badolbols Lodlyby ogm
aodmgengbogno 26 3530gb® do, I-III bodolbols
Lodlydbyg - 17 353096@do. Lbgyaol domdo dobs
3obolobegds 12 3530966 do.

oy0bes, GmI Jomgsdoydol d(go39 0bgom-
JBom 3530960 9ddo Lodliydbol sOlgdbmdol ©o
30ma@glodgdols dgdmbgggedo smobodbgds ob-
0950l Lofobss@degam dgoos@m@ols o gd@ob-3
3039G5]Bogamds, Gmdgmoi >@{ggl o Jlodyals
353096@ 9330 II-III ba@olbols LodlyJboon IgEeols
gbodol Jlmgogols sdmdobogydo gobsfomgdols
300mdom. msgols Ib@og, Lbggmmol do®do dobs o6
04 sbm@odgdgemo goggd@obo - 3 To@mdmgdols
aodmbo@yan  asdmogdgdslmob Lbgygeols bom@d-
sgog@o dobol IJmbyg 353096@9dmsb dgos@gdom.

45



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

NPUUYNHHO-CJIEJICTBEHHBIE 3AKOHOMEPHOCTHU COMATO®OPMHBIX HAPYIIEHUM
JAETCKOI'O 1 HIOJAPOCTKOBOI'O BO3PACTA

Xynnanze M.C., I'enagze H.M., Mxeunnse P.A., Xauanypunze H.C., Baxranze C.3.

Tounucckuii 20cyoapcmeenHblil MEOUYUHCKULL YHUBEPCUmen,
Oenapmamenm 0emcKol HespoocUul U denapmamenm Hetponcuxonoauu, 1 py3us

TepmuH «coMaTopOpPMHBIE pACCTPONUCTBAY», KAK CAMOCTO-
SITeTBHBIA KITMHUYECKUN THATHO3, BIIEPBBIC OBLT BBE/ICH B
1980 . (DSM-III), BKItO"ast B Ce0s1 ICUXOIATOIOTHUECKIE
HapyIIeHNS, KOTOPbIe 0OHAPYKUBAIOT CXOICTBO C COMATH-
yeckol narosioruei. Ilpu aTom, nocnenHss HCKIo4aeTcs
TIpH IIeJICHANIPaBICHHOM HCCIIeA0BaHNH maruenTa. Coma-
TO(QOPMHBIE PACCTPOWCTBA OTIPENENAIOTCS KaK COMaTHYe-
CKasi CHMIITOMATHKa, He TOATBEpKIaeMasi yOeTUTeTbHBIMU
KITMHAYECKAMH JTaHHBIMHA U HEOOBSICHIMAs B CBOEM TIPO-
HCXOKIICHUH HU OJHUM U3 U3BECTHBIX (PH3HOIOTUIECKIX
MexaHu3moB [14,19,20,26,27].

Kax ormeuaror psii uccienoBaresieil, Haauuue B KIMHU-
YeCKOW KapTHHE cOMaTO(QOPMHBIX CHMITOMOB MOXKET
HAOTIONATHCS B PAMKax Pa3HOOOPA3HBIX B TEHETHYECKOM
OTHOIIEHUH IICUXOTATOJIOTMYECKUX PACCTPOHCTB - COMATO-
(OPMHBIX, TUCCOLMATUBHBIX, TPEBOKHBIX, IETIPECCUBHBIX
U ke MM30(PPEHNHN Ha 3Tale MPOAPOMa, TIPH BSUIOM Te-
YEHUH NTPOIIECCa M PEMUCCHH; CYIECTBYIOT OOBEKTHBHBIE
TPYAHOCTH pa3TpaHUUEHHs JAHHOTO POJa COCTOSHUN U
aHAJTM3a UX TAaTOTCHUYECKUX MeXaHN3MOB. COBpEeMEHHbBIE
knaccudukannonnsle cuctemMsl (MKB-10, DSN-V) ocras-
JSFOT 0€3 BHUMAaHWS MHOTHE NTPUHIMITHAIBHBIE BOMIPOCHI
STHOJIOTHH, MATOTEHe3a, CHHIPOMOKHHE3a, TNHAMHKH,
MIPOTHO3a MOTPAaHUYIHBIX MCHXOINATOIOTHUECKUX pac-
CTPOWCTB, C IpeodIiafaHeM cOMaTo(hOPMHBIX CHMITTOMOB.
VYerosiBIIECS TEOPETUIECKUE MTPEACTABICHUS O IPUPOJIE
JTAaHHBIX TICHXOTIATOJIOTHIECKNX COCTOSIHUM, KOTOPBIE BOC-
XOZST K KOHLENTYaIbHBIM HOJIOKEHHUSIM YUEHHS O TaKUX
KJIACCHYECKUX ICHUXOIATOJOTHUECKUX KaTeropusx, Kak
UTIOXOHJIPHUSI, UCTEPHUs, MEJIAHXOIHS - C TPYJOM aJalTH-
PYIOTCS M BO MHOTOM HE COTJIACYIOTCSI C COBPEMEHHBIMHU
KJIaCCH(DUKATTUSIMH.

OCHOBHOW NTPUYNHOIN BOSHUKHOBEHHUS ITHX PACCTPOUCTB
SIBJIETCS TICUXUUECKas TpaBMa. B oTimyame ot peakTUBHBIX
COCTOSIHUH, HEBPOTUYECKHE PEAKIINH BO3HUKAIOT IIPH
JUTITEIBHBIX MICUXOTPAaBMUPYIOMHNX (paKTopax, MpuBo-
JSIIHX K MOCTOSTHHOMY SMOIMOHAJIbHOMY HapyIIECHHIO.
B Toxe BpeMs cunTaercs, 4To KpOMe ICUXUUECKOM TpaB-
MBI, HEOOXOMMO HallMdue CBOCOOPa3HOIl CTPYKTYpHI
JUYHOCTH, U 4eM OOJIbIIE €€ MPEaPACIONOKEHHOCTh K
Pa3NUYHBIM HEBPOJIOTHUECKNUM IPOSBICHUSIM, TEM MEHb-
masi ICHXUYecKasi TpaBMa JOCTaTOYHA ISl Pa3BUTHS
Pa3IUYHBIX COMAaTO(GOPMHBIX paccTpoicTB. CorracHO
TaHHBIM MHOKecTBa aBTopoB [1,6,10,14], paccTpoiicTsa,
BKJIIOYAOIIME KaK COMaTHYECKHE, TaK U IICUXUYECKHUE
CHUMIITOMBI BCTPEYAIOTCS CPEAH B3POCIIOTO HACEICHHSI OT
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20 1o 50%. 3a mocieqHee AECATHIIETHE PACTIPOCTPAHEH-
HOCTH 3a00JIEBAHMI CO CIIOKHBEIMU B3aUMOCBSI3aHHBIMH
MCUXUYECKUMU M COMATHYECKUMU MPOSIBICHUIMH HE
TOJILKO Y B3POCIIBIX, HO U Y JIETE# U MOJPOCTKOB, UMEET
TEH/ICHIIUIO K POCTY.

W3BecTHO, YTO OCHOBA TICUXUKH 4eoBeKa (opmupyercs
B JIETCKOM BO3pAacTe M HEPEIKO Pa3IMUHBIC MPOSIBICHUS
HEPBHOCTH y peOCHKA OCTAIOTCS Ha BCIO JKM3Hb. Taknm
00pa3om, mpeTynpexIeHUE aTOTOTHUECKHIX MPOSIBICHUH
B PAaHHEM JIETCTBE U NX CBOEBPEMEHHOE BBISIBIICHHE II03BO-
JSIET YCTPAHNUTh Pa3BUTHE COMaTO()OPMHBIX HAPYIICHUH y
B3pOCIBIX [2,15,19,27-29]. UccnenoBarenu, paboTaromme
B 9TO 00acTu (HEBPOIIATOJIOTH, TICHXOJIOTH, TICUXHATPHI)
CXOIATCSI B TOM, YTO HEOOXOIMMBI COBMECTHBIE YCHIIHS
poauTene, NexaroroB U Bpauel AJjis CBOEBPEMEHHOIO
BBISIBJIGHUSI U YCTPAHEHUS NMPUUMHHBIX (PAaKTOPOB, BBHI-
3BIBAIOIINX PA3IMYHbBIC ICHXOJIOTUYECKNE HAPYLICHHUS y
pebenxa [9,11,14,18,24].

ComaToopMHBIE pacCTPOHCTBA y I€TEH U MOAPOCTKOB ITO
ceil IeHb CUUTAIOTCS CaMOW PacIpoCTpaHEeHHOH (opMoit
HEpPBHO-TICHXHYECKOH MaTOJIOTHH, HA YTO OKa3bIBAIOT OC-
JIOKHSIIOIIEE BIMSTHAE MHOXKECTBO (DAKTOPOB, TAKMX KaK
COLNATBHO-TICUXOJIOTHYECKNE, KyIbTypOJIOTHIECKHE U
sKoHOMH4eckne. Takum 00pa3oM, BeCbMa 3HAUMMO BbJIE-
JICHHE BCETO CIEKTPa IPUINHHO-CIIECTBEHHBIX (DAKTOPOB,
BIMSIOMINX HA BOSHUKHOBCHNE PA3IMYHBIX MPOSIBICHUIN
coMaTo(OPMHBIX HapyIIEHUH Kak JETCKOTO, TaK M IIO[-
POCTKOBOTO BO3pacTa.

Llenbto JaHHOTO MCCIICIOBAHUS SIBHJIOCH PAaHHEE BBIBIIC-
HYE U YCTaHOBJICHHE IPUYMH BOSHUKHOBCHUS Pa3IMYHBIX
comaTo(popMHBIX HapymieHU# (poOuii, MOBEISHUECKUX
HapyILIeHU, CHHIPOMAa HaBS3YMBBIX JBIKCHUM, a TAKKe
THKa, JIOTOHEBPO3a, SHype3a, FHKONpe3a) y AeTell U Mmo-
POCTKOB Pa3IMYHBIX COLMAIBHBIX CIIOEB OOIIECTBA C pa3-
paboTKOW METOIOB MPOPUIAKTHKH.

Martepuana u metoanbl. B nepuox 2012 - 2016 rr. obcie-
noBaHo 202 manuenTa ¢ pa3TuIHbBIMA COMaTO(QOPMHBIMU
HapyIIeHMsIMA B Bo3pacTe oT 2 1o 18 meT; 82 meBouku u
120 MaTB9mKOB.

C 11eM1bI0 UCKITIOYESHNS HATTMYMS OPraHHYeCKHX, 04arOBBIX
nopaxkernuit LIHC o6cenoBasncs HEBpOIOTHUESCKHI CTATyC,
a TaKXKe C MOMOIIBIO CIIENUANBHBIX METOIOB ¥ TECTOB Y
IICHXOJIOTa - IICUXOJIOTHYECKHHI CTaTyC NaleHTOB.
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Kpome pyTHHHBIX, 1a00OpaTOPHBIX HccilIeqoBaHui (00-
K aHAJIM3 KPOBU U MOYH, KOITPOJIOTHSI) IO TIOKa3aHUsIM
omnpenensiu mroko3y kposu, TSH, FT4 u peBmaruueckyto
akTHBHOCTB, ipoBoauin DKI' n Y3U cepaua; 601bHBIM
HazHayaiauch OO0 (B Tom umcie D91 MOHUTOpPUHT), a
IpU HEOOXOIUMOCTH - TIOJIMCOHOTpad s, KOMIIbIOTEPHAS
Tomorpadus rorioBHOro Mo3ra u/wiin MPT; o mokaszanusm
- KOHCYJIBTAIMU OKYITHCTa, TISANaTpa, KapAnopeBMarosora,
NICUXHATPa, TeHETHKA.

C y4eToM KIMHHUYECKOW CUMOTOMATHKH MallUeHThI ObLTH
pasnerneHbl Ha 8 rpyr - hoduyeckuii cuaapom (20 neteit),
HEBPO3 HaBA3UMBLIX ABWkeHuH (20), Tuku (35), Hapy1ue-
Hue cHa ¥ napacomuuu (30), Hapymenue nosenaeHus (25),
noroueBpo3 (35), snypes (22), sukompe3 (15) (Tabnuma).

Cpenu 06cne10BaHHBIX JeTell HeJOHONICHHBIX (TecTalu-
OHHBbII1 Bo3pacT 34-36 Hefenb) Obu10 27; 14 TOHOIIEHHBIX
JeTeil poAMINCh ¢ aHTeHaTajdbHOW TunoTpoduei. 13
ob1ero yrcna odce1oBaHHbIX geTeit y 30 poauTenu Obln
B pa3BoJie, 32 pedeHKa HAXOAUIUCh MOJT TOCTOSTHHBIM MTPH-
cmotpoMm HaHb (I u Il BozpacTHbIe rpynmsl). B 18 cembax
OTIIbI YPE3MEPHO YIOTPEOISITH AJIKOT0JIb. Y 2 MalMeHTOB
(IV Bo3pacTHas rpymmna) Marepu O0JbHBI AIencucii. ¥ 1
JICBOYKH C JIOTOHEBPO30M POAUTEIH SIBIISUTUCH HOCUTESIMU
BUY undexuun. YacTbie KOH(OIUKTHI CPei WICHOB CEMbU
oTMeuasuch B 32 HabmoneHusix. Y 6 neteit, I11 BozpactHoM
IpYIIbIL, ObUIM KOH(IHMKTHI C MelaroraMmu; y 5 - co cBep-
CTHUKAaMH, BBU/IY 4€ro 3 13 HUX MOBTOPHO MEHSUIN IKOIY.
Bo II Bo3pacTHo¥ rpynme 14 nereit, MIOMUMO IIKOMbI, JI0
20-21 yaca exeTHEeBHO 3aHUMAJNCh ¢ peneTuropamu. 13
o011ero yucina o0cieIoBaHHbIX - 48 y KOMIIBIOTEpa Mpo-
BoIuiIM Oosiee 3-4 4acoB B JI€Hb, a OOJBINUHCTBO JACTEH,
IV Bo3pacTHO¥ Tpymibl, - 10 7-8 4acos.

IIpu 00OcnenoBaHUN HEBPOJIOTMUECKOTO CTaTyca Jerei
BBIP)KEHHOHN 04aroBoii cumnroMaruku co cropons! [ITHC

He oTMedanoch. Ha nepuoguueckre rooBHbIe OO KKa-
nosanuck 4 manuenta (10 -16 net), cucremaruueckue — 5
(4-8 neT); ronoBoKpykeHue ormedanoch y 4 (9-12 ner); B
8 HAOITIOACHHSIX BBISIBUJICS JIETKUH CXOJSIIMIACS CTPaOU3M,
B 2- pacxomsmuiics. AcTUrMatusm oOHapykeH y 12 ma-
OUCHTOB, MbIIICYHAsA T'UIIOTOHMS, HaA (I)OHC HOPMaJIbHBIX
peduiekcos -y 7 (5-8 ner); anekTpomMuorpaduyeckoe muc-
CJICAOBAHUEC Y HUX MBIIIICYHOM ITaTOJIOTUH HE BBISIBUJIIO.
XPpOHUYECKUI TOH3WIIUT JUArHOCTUPOBAH y 6 AIIMEHTOB
4-9 net; y 2-x (7-9 net) oTMeuancsi TAKO3HBIN THUIIEPKUHES
¢ HapactanueMm ypoBHsi ASLO, C peakTuBHOTO Oenka U
peBmarouHoro ¢akropa. Ob6a OONBHBIX HAMPABICHBI K
KapJMOpeBMaToJIOTy ISl JaJbHEHIIero o0cie10BaHms
1 nedeHus. Y AEBOYKHU 12 JeT ¢ TUnepBo30yANMOCTHIO,
TPEMOPOM PYK ¥ HHCOMHHUEH B KPOBU OOHAPYIKCH BHICOKHIA
yposeHb TSH u FT4, B cBs31 ¢ 4eM oHa IPOJ0IKHIIA JIeye-
HUE Y 9HJOKPUHOJIOra. Y ManueHTa 7 JET ¢ HapyLIeHUEM
MOBEACHU A, HCBPO30OM HaBA3YUBBIX I[BI/DKCHI/Iﬁ U COMHaM-
O6ymu3moM Ha D3I 3aperucTpupoBaHbl SMUICITHYCCKUE
nartepHsl, a Ha MPT ronoBHOro mosra - arpoduueckue
o4aru B JIOOHO-BUCOUHOI obnactu. bonbHOMY Ha3HaueH
AQHTHUKOHBYJIbCAHT (DHUHIICTICHH) U B CBA3U C OPraHUYECKOM
narosnorueit [[HC uckimoueH u3 rpynmbsl HaOI0IaeMbIX
HaMu OOJIbHBIX.

Bce naiueHTsl, TOMUMO 00CIICI0BAHUS HEBPOJIOTHUYESCKOTO
Y COMaTHYECKOI'0 CTaTyCca KOHCYJIBTHPOBAHbBI ICUXO0JI0TOM.
N3BeCTHO, YTO KIMHUKO-TICUXOIOTHYECKOE 00CIeIOBAHKE
OOJBHBIX JIeTEH U YWICHOB UX CEMbEH, C 1IEbI0 MPEeACTaB-
JICHUs TOJHOW KJIMHUYECKOW KapTHHBI, BKJIIOYAET T.H.
KJIIMHUYECKOE UHTEPBbIO.

JIs1 KITMHUKO-TICUXOJIOTHYECKOTO 00CiieIoOBaHuUs Mally-
CHTOB HCOOXOIMMBIM SIBJIICTCSI HEHPOIICUXOIOTHICCKOS
TECTUPOBAHNUE, MO/IPa3yMeBalolee ONpeaeIeHUe KOTHH-
TUBHOU cepbl peOCHKA, a TAK)KE BBISIBICHUC TIOPAYKCHUS
rOJIOBHOTO MO3ra B cpepe KOTHUTHBHO-MOTOPHOTO U

Ta6]lul/]a. Knunuueckue cumnmomul u eo3pacm nayueHmoes

Bospacrnas rpynna
Kannuieckne cumnrombl If::::;f,c:ol;o I rpynna II rpynna III rpynna IV rpynna
2-5 aer 6-9 ner 10-13 ser 14-17 ner
Dobun 20 3 8 4 5
HeBpo3 HaBS3UUBBIX IBHKECHUH 20 - 7 6 7
Tukn 35 8 12 7 8
Hapymenue cHa u napacomuu 30 4 3 3 20
Hapymenue noseaenus 25 7 13 5 -
Jloronespos 35 29 4 1 1
DHype3 22 2 8 6 6
DHKonpe3 15 3 7 3 2
Bcero 202 56 62 35 49
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MePLETYalbHOTO pa3BUTHA. DTa cxeMa Obljia IpeAIoKeHa
A.P. Jlypust u Bitouaet 269 MyHKTOB, OObCAUHCHHBIX B
11 wkanax: 1) nurarenbHas (MoTopHast) GpyHKIUSI-paK-
cuc; 2) TakTWwibHas QyHKUUs, 3) 3pUTenbHas GpyHKIUS,
4) puTM™MBL, 5) UMOpEecCUBHAs peyb, 7) MHUCbMO, 8) UTCHHE,
9) cuer, 10) mamsTh, 11) HHTENIEKTyaTIbHBIE TPOLIECCHI.

Kpome noiaHoro HeMporncuxonorndeckoro TeCTUPOBAHNUS,
JIETSIM TaK kK€ TIPOBOJIMIIN TECTHI C IIEIIBIO BBISBICHUS BH-
3yaIbHO-MOTOPHBIX HaBbIKOB (WRAWMA), koTOpBIE Aat0T
BO3MOXKHOCTh OLIEHHUTh BU3YaJIbHO-IPOCTPAHCTBEHHBIE,
BU3YaJIbHO-MOTOPHBIE (DYHKIIMU U TOHKYEO MOTOPHUKY.

C 11e71p10 OIICHKH HHTEIJICKTYaJIbHOTO YPOBHS AeTeil 6-16
neT ucnonb3oBanu mkany Bekcnepa (WISC - R, 1974),
KOTOpast cOCTOUT u3 11 cy0TecToB: 6 BepOaIbHBIX U 5 He-
BepOanbHBIX. AHANMU3 Kbl Bekcnepa mpoucxonuT mo-
9TAITHO: ) I00AJIBbHBIN aHAJIN3, IPU KOTOPOM IPOUCXOANUT
o61as orienka [Q nokasaresns 1o cpaBHEHHUIO ¢ (JaKTOPHBIM
mokazareseM (IQ oOuuit mokasarenb cpaBHUBaeTcs ¢ 1Q
BepOaJIbHBIM 1 HEBEpOAIBLHBIM MOKa3aTelsIMK ); 0) aHaH3
MaTTEPHOB, IO KOTOPHIM Ha OCHOBE pa3HbIX CyOTECTOB
JIeJIaeTCsl 3aK/II0YCHUE O CHIIBHBIX M CJIA0BIX CTOPOHAx
WHIUBUAYYMA; C) aHAIU3 TPOMYIIEHHBIX U OMTMOOYHBIX
MaTTEPHOB B MpeJiesiaX Kakaoro cyoTecra.

Jlns nereit B Bo3pacTe 5 JeT WU cTaplle HMCIOJb30Ba-
nu npaktuueckue tectel MacCarty D.B.U Buck g.N:
TECT-ZIOM, JICPEBO, YEIIOBEK, KOTOPBIN BKIIOYAaeT B ceOs
TeMaTH4YeCKue PUCYHKU. MHTeprpeTanus pe3yabTaToB
MIPOUCXOUT B chepe rpadiuecKoro CHMBOJIN3MA PUCYHKA
(3HaYMMBIE J1eTan, KOMIO3UIIMOHHBIE CIOKETHI U T.1.), a
Takxe (opMUpOBaHHE IPa)OMOTOPHBIX HABBIKOB: POPMBI
HEOOXOJMMBIX JIBUKEHHH, IPOCTPAHCTBEHHOW XapakTe-
PUCTUKU U ompeaeneHus nponopiuil. Kax el anmemMeHT
MIPEJIMETHOTO U300Pa’KeHNST OLIEHUBACTCS C TOUKHU 3PEHUSI
KaK TeXHHUECKOT0, TaK M COJePKATEIBHOTO UCIIOTHEHNUS.

I/ICXOI[H n3 TOro, 4TO INEpBUYHAA, COLIMAJIbHASA U SMOIU-
OHaJIbHAsl CpeJja ¢ KOTOPOH CTaJIKUBAeTCs peOCHOK - 3TO
CeMbs, CIEJOBATENIbHO, CO3/aBIlasiCs CUTyallls B CEMbE
MMEET peliaoliee 3Ha4eHne B (POPMUPOBAHUHN JIMNUHOCTH
pebenka. C menpio co3gaHus “cemMedHOro moprpera’
MICUXOJIOTH HMCIOJIB3YIOT HECIOXKHBIM OBICTPBIN MeETOJ
CO3aHUS PUCYHKA, OCOOCHHO A ICTEH, YBICKAIOIIUXCS
pucosanueM. IIpu 3ToM, peGEHOK, Malo KOHTPOIHUPYS
ce0st co3iaeT CeMeHHBIH MOPTPET, BhIPaXkasi CBOM YyBCTBA,
KEJIaHW, OTHOUICHUA MEXKAY YJICHaMH CEMbH, 4 UHOT/Ia U
KOH(IIMKTHBIC CUTYAIIH.

[Tpu ncuxosIorn4eckoM 00ceJOBaHNH ACTEH YCIIEIHO PH-
MEHSIOTCS T.H. IPOEKIHOHHBIE TecThl. Hamu ncrnonbp3oBaH
METOJl HEe3aKOHUEHHOTO IMPEIONIOKEHHUS, BKIIIOYAIOIIETO
60 He3aKOHYEHHBIX MPEUIOKEHNH, KOTOpbIe JessTes Ha 15
IpyHIl. DTOT METOA MO3BOJISIET BBIIBUTH OTHOIICHHUE PEIH-
MTHEHTA K IPy3bsSM U TOBapHIL[aM I10 IIIKOJIE, yCTAHOBUTH Ha-
sare (poouu, KOHMIMKTOB U SMOIMOHAIBHBIX HAIPSKCHHUH.
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Kpowme Toro, mpumeHnsiu netHoit tect Jlromepa (Max
Lusher), kak HanOoee NOMyJISIPHBIN TECT ISl BBISIBICHHS
BHYTPEHHETO COCTOSIHUSI pEeOCHKA, MCHXOJIOTHYECKOTO
cTpecca, ero MpUYHH, a TaK)Ke OTHOIICHHUS K CTPECCOBBIM
CUTyalllsIM ¥ BO3MOXHOCTH KOMMYHHMKaiuu. Vcrons3o-
Baju 8 1BeTHBIX TecToB Jlromepa. JleTsM pa3maBanuch
Ppa3HOIBETHBIE KapTHI (CHHUE, 3€JICHbIE, KPACHBIE, JKENThIC,
(uoseToBbIe, YepHBIE, Cepblie, KOPHUHEBBIE), KOTOPBIE OHH
pacriosaraiu 1o COOCTBEHHOMY XeJlaHuro. TecT JuTuics B
teuenue 10 MUHYT.

O06cne0BanuCch POAUTENHN HAIUX ManrueHToB. C HeNbio
OLICHKH UX JINYHOCTH U HEHPOIICHXMYECKOTO COCTOSHHS
Opanu WHTEPBBIO W HCIIOJIB30BaIN BOMPOCHUK Alf3eHKa
PEN, a Taxske mpoBOAMIIOCH TECTUPOBAHUE T.H. HEOKOHYECH-
Horo npeoxkenus Cakcuca, Jlesuca u Jlromepa (BapuanT
JUIS1 B3pOCJIBIX) C JIOTIOJTHUTEbHBIMU ICUXOJIOTHYECKUMHU
MeTOo/IaMH 00CIIe/IOBAHUS: CAMOBIIAJICHUS, SMITATHH, OTIpe-
neneHust ko3 duimenTa cTpecca 1 BbISIBICHHUS CTOMKOCTH
K cTpeccy. [jisi OLleHKH CTENEeHU TPEBOKHOTO COCTOSHUS
(“st yacTO BOJTHYIOCH””) M CUTYaIllHOHHON TPEBOKHOCTH (‘s
CIOKOWHAs U ypaBHOBEIEHHAs ), UCIOIb30BaIN BOIIPO-
cuuk C. Spielbergerer.

Pe3yabTarsl U ux o0cy:kaenue. [IpiMeHeHne BrIenepe-
YHUCJICHHBIX METO/IOB MCCIIEJOBAHUS TIO3BOJIMIIO BBISIBUTH
y AeTeil ¢ HEeBPO30M HaBSI3UMBBLIX JABIDKEHUH (5 mereil),
TUKaMU Pa3IUYHON Jokanu3anuu (25), HapylieHrueM CHa
(15) 3ameprkKy NMCUXUYECKOTO PAa3BUTHUS pa3IMYHON CTe-
MEHU TSHKECTH, MPUYEM IIIyOOKas 3a/IepyKKa OTIINYalach
y 15, cpenneit crenenu - y 20 u He3HauuTenbHasd - y 10
nerei. ECTecTBEHHO 3aJepKKa NCUXUYECKOIO PA3BUTHUS
rIyOoKo# M cpenHel TsDKeCTH sABIANach NMPUYMHON 3a-
TPYAHEHHS] B YCBOCHUHU y4eOHOI mporpaMmbl. B nanHo#
rpymIe 0TMEYanoch JOBOJIBHO CEPhE3HOE OTCTABAHUE CO
CTOPOHBI BU3yabHO-MOTOPHBIX (WRAWMA), Bu3yansHo-
NPOCTPAHCTBEHHBIX U TOHKMX MOTOPHBIX (DYHKIIHH.

Cpenu manueHToB C JIOTOHEBPO30M, SHYPE30M M HHKO-
MPE30M HapYIIEHUsI TCUXUYECKOTO Pa3BUTHS TTyOOKOM
Y CpeHe! TSHKECTH He oTMeuanuch. CUIBHONU CTOPOHOM
MAIMEHTOB SBJSUTUCH KPYITHAs MOTOPHKA, Ha3BaHMUs, KaTe-
ropun. Ci1aboii CTOPOHO# - SKCIIpeCCUBHAS U PEICTIIMOH-
Hasl pedb, CIIOKHASI TOHKAsI MOTOPHKA, HEMOCPEACTBEHHAS
OHOJIOTHYecKast U pabouast mamsiTh, BU3yaJIbHO-MOTOpPHAS
KOOPJIMHAITHSI.

B rpynne nanueHtoB ¢ (poOusiMH, HapylIEeHUEM TOBe-
neHud (35 mereil), HHOTA B COUETAHUU C PHYPE30M HIIN
9HKOIIPE30M -y 15 oTMeuanach He3HAUUTEIbHAs 3a1ePIKKa
NCUXUYECKON (QyHKIIUH.

YV HabmomaeMbIX HaMU OOJBHBIX MBI TaK K€ YUUTHIBAIN
BO3MOXKHOE (DOHOBOE COCTOSIHUE, aHOMAIIUH, TICUXOCOLIHU-
aJbHbIE CUTYalluH, B YaCTHOCTH, HEJIOCTATOK BHUMAaHHUS
ponuteneit (y 20 mereit), yacTble CEMEHHBIC KOHMIUKTHI
(y 15), npumenenue ¢usznueckoro Hakazauus (y 10),
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runeporneka (y 5), HeaJeKBaTHOE OTHOLICHUE pOAUTENEH
K BOCIHMTAHMIO JETEH) BCETO3BOJICHHOCTh MM YacThIe
3anpeThl (Y 5). Y NOJOBUHBI 3TUX OOJIBHBIX OTMEYaJICs
BBICOKHI ypOBEHb OECIOKOICTBA M YacThIe Tepernasbl
HacTpoeHus, y 20 - ucTepudecKkuil TUII MoBeIeH s, Oonee
4yeM y 2/3 - CHIKEHUE YPOBHS YCIIEBAEMOCTH B IIKOJIE
(uccnenoBanue mo Lap), mpudeM cam mporecc 00ydeHust
BBI3BIBAJI Y HUX HETaTHBHOE OTHOIIEHHE C JaybHeimeit
KOH()IMKTHOW CUTyaluell ¢ meaaroraMd U POAUTEIISIMHU.
VY 8% oTmeuanach 3MOLMOHAIbHAS JA0UIBHOCTD, ¥ 5%
- anarus, y 50% - 6ecrniokoiictBo, y 20% - cTpaxu, y 5% -
SMOIMOHAJIbHAS CKYIHOCTh, ¥ 10% - atidopust.

CrenoBarenbHO, cOMaTO(OPMHBIE PACCTPONCTBA Y JeTeH
U TIOIPOCTKOB HOCSAT MOJTUMOPQHBII XapaKTep - OT IMOLHU-
OHAJIbHO JTaOMJILHOCTHU BILIOTH 70 Pa3HOW CTCIICHU BbI-
PaKEHHOCTH, 33JICPHKKHU IICHXOMOTOPHOTO pa3BUTHsL. BbI-
SIBJIsICMbIC (DOHOBBIC COCTOSHUSI B OOJIBIIIMHCTBE CIIy4acB,
UTPAIOT OCIOXKHSIOIICE, @ MHOT/A U PEIIArOIIee 3HAYCHUE
B ()OPMHUPOBAHUH ITHX HAPYIICHUIH.

PeSyJ'IbTaTI:I MPOBEACHHBIX I/ICCJ'IC[[OB&HI/IPI II03BOJIMJIM HAM
IPEUIOKUTD PSIi PEKOMEHIALINAN:

= IJ1A CTUMYJIAINA IICUXUYECKOT'0O pa3BUTHUA 1 YMCHBIIICHUA
NpoOJIEMHOTO MOBEACHHS JIETEH, POBOJUTH HEHPOIICHXO-
JIOTHYECKYIO peabuIuTaIHIo.

- JUIsl YITy4ILIeHUs pedeBOi (DYHKIMH - TOBTOPHBIE 3aHSATHS
C JIOTOIIEIOM,

- JUIsI KOPPEKIMHU HapyLIEHUsI [IOBEJEHHUS - NHIVBU1yallb-
HYIO pabOTy C IICUXOTEPATICBTOM,

- CO31aHUuC HH[[HBHI[yaHbHOﬁ KapTbl C NPEACTABJICHUEM
Pa3IMYHbIX YIPAXXHEHUH, UIP, TOJIOBOJIOMOK,

- MHAMBU/1yaJbHOE 00y4eHHE [TPU HECTTOCOOHOCTH YCBOE-
HUSI 00111c00pa30BaTEILHON YICOHO! TPOTrPaMMBI.

- TPEHUHT POUTENeH, a MpH HeOOXOAUMOCTH U NEAAroroB
JIETCKUX CaJI0B M IIKOJI, C pEKOMEHIAINEH 1o IpeojioIe-
HUIO HETIOCJIYIIAHUA U PETYIIALNU TOBEACHUA I[eTeﬁ.
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SUMMARY

REASONS AND CONSEQUENCES OF SOMATOFORM DISORDERS
IN CHILDREN AND ADOLESCENTS

Khundadze M., Geladze N., Mkheidze R., Khachapuridze N., Bakhtadze S.

Thilisi State Medical University, Department of Pediatric Neurology, Department of Neurophsychology, Georgia

The aim of our study was to find the reason of various forms
of somatoform disorders (phobias, behavioral disorders,
insomnia, tics, stuttering, enuresis, encopresis) in children
and adolescents of various social status for diagnosis and
treatment.

We have examined 202 patients who referred to our clinic
from 2012-2016. The age range was 2-18 years. After
examination we have concluded the following recom-
mendations:

- to implement neuropsychological rehabilitation in order
to stimulate mental development;

- to work with speech therapist to improvement the speech;
- to work individually with psychotherapist to improve
the behavior;

- to train the parent to manage the behavior at home;

- to give the personal card containing information about
exercises, games and puzzles to stimulate the development
and in some cases to give individual educational program;
- to give separate information to parents and in some cases
to teachers of kindergartens and schools.

Keywords: somatoform disorders, children, adolescents,

PE3IOME

MPUYUHHO-CJEJCTBEHHBIE 3AKOHOMEPHOCTH COMATO®OPMHbBIX HAPYIIEHUI
JETCKOI'O 1 TIOAPOCTKOBOI'O BO3PACTA

Xynnanze M.C., I'enagze H.M., Mxeunnze P.A., Xauanypunse H.C., bBaxragze C.3.

Tounucckutl 20cy0apcmeeHtbill MeOUYUHCKUL YHUBEPCUMen,
oenapmamenm 0emcKoll Hesporo2ul u denapmamenm Hetiponcuxonoauu, I pysus

Lenpr0 TaHHOTO WCCIIEOBAaHUS SBUJIOCH YCTaHOBJICHUE
MPUYHH BOHUKHOBEHHUS Pa3IMYHBIX COMAaTO(POPMHBIX
HapyureHu# (poOum, MoBeIeHICCKUES HAPYIICHNS, CHH-
JIPOM HAaBS3UMBBIX NIBIDKCHUH, HHCOMHUS, JIOTOHEBPO3,
9HYpE3, PHKOMPE3) CPEIH NCTSH M MOAPOCTKOB pa3iIHy-
HBIX COIMAIBHBIX CIIOCB OOIIECTBA /ISl CBOCBPEMEHHOTO
BMEIIATEeILCTBA M Pa3padOTKH METOHIOB PO(PHIAKTHKH U
negerns. C 2012 o 2016 rr. o6cnenoBano 202 marpeHTa
B Bo3pacTe oT 2 J10 18 net; 82 neBouku u 120 MaJbuMKOB.
[TanueHTsI, COTTIACHO KIMHUYECKOH CHMIITOMATHKE pas-
nerieHs! Ha 8 rpymt: (hoOndeckuii cuHApoM (20 OOTBHBIX ),
HEBPO3 HaBA34MBHIX ABIKeHUH (20), Tuku (35), Hapymre-
Hue cHa 1 mapacomuny (30), HapymreHue noseaeHus (25),
moroHeBpo3 (35), suypes (22), sukompes (15). [Tomumo
HEBPOJIOTHYIECKOTO ¥ COMATHYECKOTO CTaTyca MaIieHTHI
00cIe0BaHbI TICHXOJIOTOM C TPUMEHEHHUEM COBPEMEHHBIX
TICUXOJIOTHICCKUX METOJIOB U TECTOB.
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PesynbraThl MPOBEACHHBIX MCCIEIOBAHUN MO3BOJSIOT
MIPEIUIOKUTD PSiJl PEKOMEHIALNIL:

- JUTS CTUMYJISILIAH TICUXHYECKOTO PA3BUTHS M YMEHBIICHUS
IPOOJIEMHOTO MOBEACHHS IeTEH IPOBOIUTH HEUPOIICHXO-
JIOTHYECKYIO PeaOHINTALIIO;

- JUISl Yy 4IIeHUs PeYeBOH (DYHKLIHH - TOBTOPHBIC 3aHATHS
C JIOTOTIE/IOM;

- I KOPPEKLUH HAPYIICHNUS OBESACHHS - HHIHBU/Iyallb-
HYIO pa0oTy C ICHXOTEPAIeBTOM,

- CO3/J[aHHe WHIMBUIYAIbHOW KapThl C MPEACTAaBICHUEM
Pa3IHYHBIX YIPaKHEHHH, TP, TOTOBOJIOMOK;

- HHIUBHIYaJIbHOE 00yYeHHE IIPH HECTIOCOOHOCTH yCBOEC-
HUS 0011e00pazoBaTeIbEHON yUeOHOW IPOTPaMMBL

- TPEHHHT POJMTENICH, a IPH HEOOXOIMMOCTH U IIEAaroroB
JIETCKUX CaJIOB H IIKOJI ¢ PEKOMEHIAIMEH 110 IPEOI0ICHUIO
HEMOCITYIIaHHs U PETyIISIUY NOBEICHHS ICTEH.
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THE EFFECT OF EXTRACT OF GREEK WALNUT (JUGLANS REGIA L.)
SEPTA ON SOME FUNCTIONAL CHARACTERISTICS OF ERYTHROCYTES

Ramishvili L., Gordeziani M., Tavdishvili E., Bedineishvili N., Dzidziguri D., Kotrikadze N.

Iv. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Department of Biology, Georgia

Application of plant extracts is one of the principal direc-
tions in modern medicine stipulated, on the one hand by
the complex effect of plant preparations and simplicity of
their production, as well as low prices, on the other [14].
Research is conducted in several directions including stud-
ies of antitumor effects of biologically active compounds
and exploration of their positive impact on side effects dur-
ing chemotherapy. According to literary data, biologically
active extract of walnut septa is of special interest among
extracts of plants. It reveals a wide spectrum of activity,
affects different pathological processes and apparently
changes the general condition of an organism [9]. It has
been shown that, the walnut septa extract has the correction
ability of suppressed myelopoiesis in white mice caused by
injection of cyclophosphamide. The blood formula normal-
ization process by the mentioned extract is provided by the
fast increasing in number of immature (band neutrophil)
and mature neutrophil in the peripheral blood [15].
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Cyclophosphamide, also known as cyclophosphane, is a
medication mainly used in chemotherapy of malignant
tumors and autoimmune disorders, however its side
effects are obvious. Biological effects of cyclophospha-
mide are dose-dependent. At higher doses it is associated
with increased cytotoxicity and immunosuppression
[6]. Activity of cyclophosphamide increases signifi-
cantly when it starts circulating in blood. It negatively
affects not only tumor cells but normal cells as well.
Cyclophosphamide causes marked leucopenia, dam-
ages to different populations of lymphocytes, decreases
bactericidal properties of blood, causes the reduction of
erythropoietic factors and anemia. The cytotoxic effect
of the medication depends on dosage and duration of its
administration [16].

The aim of the presented work was to study the effect
of bioactive compounds (extract of walnut septa) on the
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functional characteristics of erythrocytes during the ad-
ministration of cytotoxic substance - cyclophosphamide.

In order to achieve the goal the following characteristics
of erythrocyte have been studied:

Sorption capacity and lysis of erythrocytes on the 4th
and 8th days after the single intraperitoneal injection of
cyclophosphamide.

Sorption capacity and lysis of erythrocytes on the 4th and
8th days after the single intraperitoneal injection of cyclo-
phosphamide in combination with a bioactive substance
(extract of walnut septa) with immunocorrective properties.

Material and methods. Experiments were carried out on
50 white mice (25-27g). Animals were divided into five
groups: 1. Control — intact animals, 2. I test group — ani-
mals on the 4™ day after single intraperitoneal injection of
cyclophosphamide (350 mg/kg); 3. I test group — animals
on the 8" day after single intraperitoneal injection of cy-
clophosphamide (350 mg/kg); 4. III test group — animals
which were given perorally the extract of walnut septa (0.2
ml) twice a day after single injection of cyclophosphamide,
on the 4™ day. 5. IV test group — animals which were given
perorally the extract of walnut septa (0.2 ml) twice a day
after single injection of cyclophosphamide, on the 8" day.

Preparation of walnut septum extract. Water is added on
the walnut septa in a volume of 2/1 (water/walnut septa)
and is boiled on water bath until the evaporation of half
the volume of water.

Determination of sorption capacity of erythrocytes. Gainig
of erythrocytes pellet was performed by centrifugation of
blood on 3000 RPM for 10 minutes (3.8% sodium citrate
solution, as an anticoagulant, was added to blood with
the ratio of 1:4, respectively). 1 ml erythrocyte pellet was
incubated with 3 ml methylene blue (0.0025%) solution
for 10-12 minutes. Sorption capacity of erythrocytes was
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determined spectrophotometrically in supernatant at 630
nm wavelength, according to Dobrotyna [5].

Determination of the Resistance to hemolysis of erythro-
cytes. Erythrocyte pellet was diluted with saline solution.
Optical density of preparederythrocyte suspension, after
dilution with saline, must be equal to ~ 0.7 (D) at 635 nm
wavelength. Hemolysis was induced by adding 0.3 ml hy-
drochloride acid (0.004N) to 2.7 ml erythrocyte suspension.
Optical density measurements of erythrocyte suspension
were taken in every 30 seconds, immediately after adding
the hydrochloride acid solution. Exponential curve of in-
teraction between percentage of lysed erythrocytes (%) and
lysis time is then drawn according to obtained data, which
results in a curve of distribution of erythrocytes according
to their resistance to lysis [8].

Results were reported as mean+SD to show variations in a
group. Statistical analysis of experimental data were pro-
cessed by means of computer program(Graphpad prisma
6). P<0.05 was regarded as statistically significant.

Results and their discussion. Application of plant extracts
is one of the significant directions in modern medicine
today because of complex effects of plant extracts, simplic-
ity of their production and low prices [14]. Such kind of
investigations are conducted in several directions — stud-
ies of plant substances as biologically active compounds
with anti-tumor effects and study of their contrasting effect
against the negative changes caused by chemotherapy [14].

Cyclophosphamide is an immunosuppressant. Its activ-
ity increases significantly when it starts circulating in
blood, and it negatively affects not only tumor cells but
healthy cells as well. Cyclophosphamide causes marked
leukopenia, damages different populations of lymphocytes,
decreases bactericidal properties of blood, diminishes
erythropoietic factors and causes anemia. The cytotoxic
effect of the medication depends on dosage and duration
of its administration [16].

Table 1. The alterations of erythrocyte sorption capacity in blood of experimental mice

n Sorption capacity
Object of erythrocytes (%)
(number of samples) (Mean+SD)
10 Control group 34+£5.06
S 32.8+4.1
1 th N
0 4™ day after cyclophosphamide injection (P=0.0125)
P 42+4.9
th
10 8™ day after cyclophosphamide injection (P=0.04)
0 . L . 36.9+6.1
10 4™ day after combined application of cyclophosphamide +walnut (P=0.04)
" . L . 65.8+7.5
10 8™ day after combined application of cyclophosphamide +walnut (P=0.02)
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The search of natural immunocorrective compounds,
including substances of plant origin, is still very actual
for today. From this point of view, Greek walnut (Juglans
regia) is in the center of attention. Infusions extracted
from the plant’s leaves and septa are considered to pos-
sess anti-tumor properties [4]. According to experimental
data, extracts obtained from a walnut septa normalize the
leukocyte formula of white mice as a result of differen-
tiation of myeloid cells in bone marrow and division of
blastic forms [1].

Studies have revealed that on the 4th day after the injection
of cyclophosphamide the sorption capacity of erythrocytes
in experimental mice remained almost the same (Table 1;
Fig. 1B) compared to control group (Fig. 1A). There was
also no change in the sorption capacity of erythrocyte
membrane on the 4th day of combined application of cyclo-
phosphamide and extract of walnut septa (Table 1, Fig.1C).

45

T
40
4 | T

30 +

25

20 +

15

10 +

Sorption capacity of erythrocytes (%)

Fig. 1. The change of sorption capacity of erythrocytes in
blood of experimental mice

A - Control group; B - 4" day after cyclophosphamide injec-
tion (P=0.012); C - 4" day after combined application of
cyclophosphamide and walnut septa; (P=0.04)

The results may be explained by several possible mecha-
nisms:

-It is known that in case of intraperitoneal injection cy-
clophosphamide and the products of its metabolism bind
plasma proteins and are transported to organs (liver, kidney,
lymphatic nodules, tumor tissue). Because of this cyclo-
phosphamide levels can no longer be detected in blood 6
hours after the injection [2].

-It is known that the cumulative toxic effect of cyclophos-
phamide and its metabolism products is manifested on the
4-th day of injection [3].

We suppose that insignificant change in erythrocyte sorp-
tion capacity in case of our experiments may be caused by
the above mentioned mechanisms.

As for experimental results of the 8-th day after admin-
istration of cyclophosphamide and cyclophosphamide in
combination with extract of walnut septa (Fig. 2), it was
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revealed that erythrocyte sorption capacity was increased
~1.2 times in case of cyclophosphamide injection (Table
1; Fig.2 B) and ~1.97 times in case of cyclophosphamide
in combination with walnut septa extract (Fig. 2C) com-
pared to control. Thus, the effect was most evident in case
of combined effect of cyclophosphamide and extract of
walnut septa.
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Fig. 2. The change of sorption capacity of erythrocytes in
blood of experimental mice

A - Control group; B - 8" day after cyclophosphamide
injection (P=0.04),; C - 8" day after combined application
of cyclophosphamide and walnut septa; (P=0.04).

As mentioned above, the cumulative toxic effect of cy-
clophosphamide and its metabolites begins on the 4th day
after the intraperitoneal injection [3]. Thus, we suppose
that the increase of erythrocyte sorption capacity on the 8th
day after cyclophosphane injection may be caused by the
abundant release of cyclophosphamide metabolites from
organs into the blood. The sharp increasement of erythro-
cyte sorption capacity on the 8th day in case of combined
activity of cyclophosphamide and walnut extract compared
to both control and cyclophosphamide injection variants,
may be explained by the following mechanisms:

Glutathione-dependent system is known to be responsible for
binding and detoxification of cyclophosphamide metabolites
in organism [7]. It is also known that the extract of walnut
septa activates antioxidant systems, including the glutathione-
dependent system [8], which is one of the significant anti-
oxidant system in erythrocytes [12]. We suppose that walnut
septa extract activates the mentioned antioxidant system,
which results in enhanced sorption of circulating cyclophos-
phamide metabolites by erythrocytes. Other processes may
also be responsible for activation of glutathione-dependent
system, as shown in our early investigations [13]. The study
of glutathione-dependent system of erythrocytes in patients
with prostate tumors revealed an increased glutathione con-
tent on the background of activation of glutathione reductase
compared to control group in cases of both benign (~1.8 times)
and malignant (~4 times) tumors [13].

Besides all of the above mentioned it is known that after
being transported to the liver, cyclophosphamide is oxidised
by P-450 and four basic metabolites are formed. Three of
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them possess an antitumor effect, especially aldophospha-
mide. Class I alcohol dehydrogenase inhibits antitumor and
intoxication effect of aldophosphamide, transforming it into
inactive and nontoxic substance — carbophosphamide. The
latter is released from the organism with urine [10].

Liver and erythrocytes contain high levels of class I alcohol
dehydrogenase. According to experimental results, the rate
of aldophosphamide detoxification in erythrocytes signifi-
cantly prevails over the same index in the liver (non-ionized
form of aldophosphamide easily passes through plasma
membrane by diffusion and enters erythrocytes) [11]. Thus,
we suppose that increased sorption capacity of erythrocytes
in cases of administration of cyclophosphamide and cyclo-
phosphamide in combination with walnut septa extract may
be a result of the activation of the glutathione-dependent
system, which causes aldophosphamide to enter erythro-
cytes in high concentrations. In erythrocytes class I alcohol
dehydrogenase transforms aldophosphamide into an inac-
tive and nontoxic substance, which results in detoxification
of blood and the decrease of toxic substance levels.

On the next step of the investigation, we studied the resis-
tance of erythrocytes towards lysis, in particular percentage
and period of lysis. According to experimental results on the
4th day after intraperitoneal injection of cyclophosphamide
the percentage of erythrocyte lysis (99%) (Fig. 3A) dif-
fered slightly from the control group (97%) (Fig. 3B), i.e.
all erythrocytes were destroyed. It must be mentioned that
erythrocyte lysis period increased on the 4th day in case of
cyclophosphamide injected variants compared to control
group (12min and 7min respectively) (Fig. 3 A;B). In case
of subjects treated with a combination of cyclophosphamide
and walnut septa extract, the percentage of erythrocyte lysis
on the 4th day of treatment remained the same (Fig. 3 ¢),
while the period of lysis increased significantly compared
to all variants (16 min).
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Fig. 3. The Resistance of erythrocytes to lysis in blood of
experimental mice (Mean values)

A - Control group; B - 4™ day after cyclophosphamide
injection; C - 4" day after combined application of cyclo-
phosphamide and walnut septa

Thus, period of erythrocyte lysis was different in study
groups compared to control, while the percentage of lysed
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erythrocytes remained almost the same in both control and
study groups (cyclophosphamide and cyclophosphamide-
walnut septa extract combination) (Fig. 3).

On the 8th day of cyclophosphamide application the per-
centage of lysed erythrocytes decreased sharply (72%)
(Fig. 4B) compared to control (97%) (Fig. 4A), while the
lysis period increased slightly (9min) (Fig. 4B). As for
subjects treated with a combination of cyclophosphamide
and walnut septa extract, percentage of lysed erythrocytes
on the 8th day after application (Fig. 4C) differed slightly
from control group (Fig. 4A), while the lysis period was
significantly longer (16.5min, Fig. 4C) compared to control
(7min, Fig. 4A).
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Fig. 4. The Resistance of erythrocytes to lysis in blood of
experimental mice (Mean values)

A. -Control group; B - 8" day after cyclophosphamide
injection; C. 8" day after combined application of cyclo-
phosphamide and walnut septa

Thus, experimental results have revealed a preventing effect
of walnut septa extract on the process of hemolysis (Fig.
4). Moreover, on the 4th and 8th days after treatment with
combination of cyclophosphamide and walnut septa extract
an insignificant difference was revealed in erythrocyte re-
sistance to lysis both by percentage of lysed erythrocytes
and lysis period (Fig. 5).
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Fig. 5. The Resistance of erythrocytes to lysis in blood of
experimental mice (Mean values)

A - Control group; B - 4" day after combined application of
cyclophosphamide and walnut septa; C. 8" day after com-
bined application of cyclophosphamide and walnut septa
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It may be supposed that saturation of erythrocyte mem-
brane with toxic substances and anti-bodies takes place
on the 4th day after cyclophosphamide injection, which is
the indication to enhancement of the protective function
of erythrocytes, including increased adsorption-transport
function of erythrocytes, which diminishes the levels of
toxins in plasma (i.e. blood detoxification). However,
together with saturation of membrane with toxins, initia-
tion of destructive processes may take place, resulting in
enhanced hemolysis.

It must also be mentioned that the similar dynamics of
erythrocyte resistance to lysis on the 4th and 8th days after
combined application of cyclophosphamide and walnut
septa extract (neither percent, nor time of lysis changes)
still leaves many open questions.

Conclusions. According to obtained results, it was estab-
lished that:

The sorption capacity of erythrocytes increases on the 8th
day after intraperitoneal injection of cyclophosphamide
and combined application of cyclophosphamide-walnut
septa extract.

It has been revealed that the walnut septa extract stimulates
the sorption capacity of erythrocytes.

Maximum effect of cyclophosphamide on resistance of
erythrocytes toward lysis was revealed on the 4-th day of
application.

Combined application of cyclophosphamide and walnut
septa extract revealed similar dynamics of erythrocyte
resistance to lysis on the 4th and 8th days of application.
It has been revealed that the extract of walnut septa has a
preventing effect on the process of erythrocyte hemolysis.
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SUMMARY

THE EFFECT OF EXTRACT OF GREEK WALNUT
(JUGLANS REGIA L.) SEPTA ON SOME FUNC-
TIONAL CHARACTERISTICS OF ERYTHRO-
CYTES

Ramishvili L., Gordeziani M., Tavdishvili E.,
Bedineishvili N., Dzidziguri D., Kotrikadze N.

Iv. Javakhishvili Thilisi State University, Faculty of Exact
and Natural Sciences, Department of Biology, Georgia

Administration of plant extracts for the treatment of
several different diseases is an important approach
ofmodern medicine.The reason must be an easy way
of application, low price and the complex action of
herbal medicines.
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The aim of the work was to study the effect of extract of walnut
(Juglans regia L.) septa on the functional characteristics of
erythrocytes during administration of cytotoxic agent — cy-
clophosphamide (experimental model of leukopenia).

The material for the study was blood of the intact and
experimental white mice. Sorption capacity and resistance
to lysis of erythrocyte membrane have been determined by
the spectrophotometric methods.

According to the gained results, administration of cyclo-
phosphamide had an influence on sorption capacity of
erythrocytes and the given characteristic was increased
only on the 8" day of cyclophosphamide administration,
compared to control. Sorption capacity of erythrocytes was
increased more on 8" day after combined application of
cyclophosphamide and exctract of walnut septa. Resistance
of erythrocytes to lysis was also increased after adminis-
tration of the cyclophosphamide and this characteristic
was further increased in case of combined application of
cyclophosphamide and exctract of walnut septa.

Thus, the stimulative effects of extract of walnut septa have
been established on sorption capacity and resistance to lysis
of erythrocytes in case of nonspecific damage of the cells.

Keywords: greekwalnut,cyclophosphamide, erythrocytes,
sorption capacity, Hemolysis.

PE3IOME

W3VUEHUE ®YHKIMOHAJIBHBIX XAPAKTE-
PUCTHUK DPUTPOLIUTOB HA ®OHE BO3JIEIi-
CTBUSI DKCTPAKTA INEPETOPOJOK I'PELIKOTO
OPEXA (JUGLANS REGIA L.)

PamumBuin JI.P., I'opaesnanun M.B.,
TapaumBuau E.U., bexunenmBuaun H.T.,
J3un3urypu J1.B., Korpukanze H.I'.

Tounuccrkuil eocyoapcmeenuviii yhugepcumem um. He.
Jicasaxuweunu, axynomem mouHvIX U eCmecmeeHHbIX
Hayk, oenapmamenm ouonozuu, I pysus

OpfHUM U3 BaKHEHIINX HaNpPaBICHUI B OHKOJIOTUH SIBJIS-
€TCsl MPUMEHEHHE PACTHTENILHBIX IKCTPAKTOB, 00YCIIOB-
JICHHOE KOMIIJIEKCHBIM BO3JCHCTBHEM PaCTUTEIbHBIX
IIpenapaToB Ha OPTaHU3M.

Llenpro TaHHOTO MCCIIEI0BAHUSI IBUJIOCH N3yUYCHHUE JeHic-
TBHS IIUTOTOKCUYECCKOTO Tpemnapara (nukiodocdan) Ha
(GYHKIIMOHATBHOE COCTOSIHUE MEMOpaH 3pHUTPOIHMTOB
(copO1roHHAas CIOCOOHOCTh U YCTOMYHUBOCTH K JIU3HUCY)
KPOBH MBIIIICH, a TAK)Ke HA ()OHE HHTPANCPUTOHECATbHOMI
MHBEKIMHK [HKI0(pocdana olleHUTh AeicTBUE OMOAKTHB-
HOTO Mpernapara - BOIHbIH AKCTPaKT ePEropooK rperkoro
opexa Juglans regia L.
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WHTpaneputoHeanbHasi MHbEKIHs HUKI0(pochana y OenbIx
MBIIIICH BbI3bIBAJIa H3MCHCHUE COPOIIMOHHOM CITIOCOOHOCTH
3puTpouuToB. 110 CpaBHEHMIO C KOHTPOJIBHOM I'PYIIION
BBIIICYKa3aHHBIN NOKa3arelib ObLI MOBBIILICH HA BOCHMOM
JICHb JACUCTBUS IUKIoGochana, a MPH COUCTAHHOM JICHi-
cTBUH HHKI0(ochaHa U BOJHOTO 3KCTPAKTA IEPETOPOIOK
IPENKOro opexa COpOLMOHHAs CIIOCOOHOCTH IPUTPOLIUTOB
Obl1a OoJee MOBBIIICHA.

Ha ¢one unbekunu nukiodochana Takxe OblIa MOBbI-
[ICHA YCTONYHUBOCTh IPUTPOLIUTOB K JIM3KCY. YCTAaHOBJICHA
CXOJIHAsI TTHAMHUKA YCTONYUBOCTH SPUTPOIIUTOR K JIH3UCY
IIPU COBMECTHOM JICHCTBHHU HHKI0(OochaHa U IKCTpaKTa
MEepPEropoIOK TPELKOTo opexa.

Taxum 00pa3om, yCTaHOBJICHO CTUMYJIUPYIONIEE eHCTBHE
BOJIHOTO 9KCTPAKTA IEPEropoJ0K IPELIKOT0 opexa Ha copo-
[IUOHHYIO CIIOCOOHOCTh U YCTOHUHUBOCTD IPUTPOLIUTOB K
JIM3UCY MIpU HeCHeHI/Iq)I/I‘-lHOM TMOBPEKICHUU.
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ACQUISITION AND CONSOLIDATION OF TWO-WAY ACTIVE AVOIDANCE
IN THE HIGH IMMOBILIZATION “DEPRESSIVE” RATS

Nachkebia N., Shavgulidze M., Mchedlidze O., Chkhartishvili E., Chijavadze E.

L Beritashvili Center of Experimental Biomedicine, Lab Neurobiology of Sleep-Wakefulness Cycle, Tbilisi, Georgia

Cognitive disorders, one of the significant changes accom-
panying Major depressive disease (MDD), may comprise
learning difficulties as well as memory loss [9,15]. Despite
the indication to the assosiation of memory impairment with
MDD, only some studies were addressed to the character
of memory disturbances in animal models of depression
and for this reason data existing for today are equivocal.

MDD is a heterogeneous disease characterized by the whole
spectrum of changes, including cognitive disturbances,
depressed mood, anhedonia, diminished appetite and li-
bido and significant sleep disorders [4,6,8-10,15]. For the
more comprehensive understanding the pathophysiology
of depression it is very topical and important to carry out
pre-clinical researches separately for the pathophysiologi-
cal mechanisms of each symptoms of depression on the
valid animal models of MDD. It is of great importance for
both basic science and clinical medicine.

Therefore studying of memory disturbances in animals
considering as a model for MDD is very topical and significant.
For the researches of the character of cognitive disorders it
is necessary to carry out experiments in those animal models
where the depressive-like behavioral state is developed with-
out the damage of nervous cells by the exogenous factors.
Rats selected according to the profound differences in the
immobilization responses in the Forced Swim Test (FST) that
is also named as Porsolt’s test [12] are considered as one of
the most adequate model in this respect.

Therefore, present study was aimed to investigate whether
the rats selected according to the differences in immobiliza-
tion response in FST, that is high immobilization “depres-
sive” and low immobilization “non-depressive” rats, are
showing differences in the acquisition and consolidation of
fear motivated two-way active avoidance in a shuttle box.
The active avoidance task is a fear-motivated paradigm for
the assessment of associative learning and memory. It is
© GMN

designed to test the ability of the rodents to avoid/escape an
aversive event by learning to perform a specific behavior
in response to a stimulus cue.

Consequently understanding the character of disturbances
in active avoidance associative learning and memory in
basal conditions of animal models of depression is very
topical for more intimate understanding the pathophysiol-
ogy of MDD and appropriate searching the ways of its
correction.

Material and methods. Experiments were carried out on
the adult white wild rats (with the weight 200-250 g, n=20).

Forced swim test. Selection of rats according to the level
of immobilization was made by means of FST [12]. FST
apparatus represents a special camera filled by water and
there is no way for animals to escape. Animals are sub-
jected to two trials, during which they are forced to swim
in the cylinder. The first trial lasts 15 minutes. Then, after
24-hours, a second trial is performed that lasts 5 minutes.
The time that the animal spends in the first and second tri-
als without making any movements, beyond those required
to keep its head above water, is measured. This is the im-
mobility time. Modern implementations of the test score
swimming and climbing behaviors separately. Duration
of immobility time is one of the most adequate indicators
for depressive-like state in rats. Therefore according to
the level of immobilization in FST rats were subdivided
into two groups (n=10 in each group): high immobility
“depressive” (experimental) and low immobility “non-
depressive” (control).

Shuttle box for Two-way active avoidance. A shuttle box is
an apparatus used in animal learning experiments. Shuttle
box is divided by a hurdle into two equally sized com-
partments, over which a subject can jump to shuttle from
one compartment to the other. Each compartment has the
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independent grid floor. Foot shocks are delivered through
the metal bars that form the floor of the box and the animal
must move from one compartment to the other in order to
avoid an aversive stimulus. The cage contains a general
sound generator and light.

Two-way shuttle box avoidance procedure. The subject is
placed in one of the two compartments. After 3 min has
passed, a stimulus (a tone in our experiments) occurs. After
the tone has been sounding for 10 seconds the shock is
turned on and the subject begins to run in response to the
shock. Eventually it shuttles over the hurdle into the other
compartment, an act that has two immediate consequences:
(1) the shock ends, and (2) the tone ends. After 40 sec the
second learning trial starts and the tone again sounds, and 10
seconds later the shock again begins, producing more run-
ning and, eventually, a second shuttle, returning the subject
to the first compartment. Daily learning session continued
until rat’s 10 consecutive correct responses (to shuttle into
the other compartment in response to tone, without foot
shock). Procedure was repeated during the second, third
and fourth days, that is until rat’s 10 consecutive correct
responses from the beginning of daily learning session.

Notice that the subject can avoid shock by shuttling ei-
ther way - from the left to the right compartment or vice
versa. For this reason procedure is called “two-way active
avoidance”.

The measures recorded, number of trials needed for
achievement of daily learning criteria, percentage of cor-
rect responses and response latency (latency to avoid or
escape), serve as an index of learning and allow memory
to be assessed.

Results were treated statistically by means of Student’s t
test. *=p<0.05 and **=p<0.01 were taken as the levels of
significance.

Results and their discussion. In the present paper re-
searches of the character of cognitive disorders were carried
out in animal models where the depressive-like behavioral
state was developed without the damage of nervous cells
by the exogenous factors. For this aim rats were selected
according to the profound differences in the immobiliza-
tion responses in the FST the methodical approach widely
used by different authors [2,5,7,12]. It was shown by us in
other studies [7,14] that the main time in the FST camera
is spent by one part of rats in swimming and searching for
a way out of the cylinder. Rats swim and climb mainly
during the first and second experimental trials and these
behaviors take 64% of 15 min and 67% of 5 min for the
first and second day sessions respectively. Duration of their
immobilization time is very short - 36% of 15 min for the
first day and 33% of 5 min for the second day sessions.
Therefore, these rats constituted the low immobility “non-
depressive” control group.

58

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

Another part of the rats are naturally prone to depressive
state, which manifests itself in the fact that after inserting
into the FST cylinder they surrender very soon and spend
the most of their time in the water in the hanging state.
Immobilization time for these rats is very high — 70% of
15 min for the first and 73% of 5 min for the second day
sessions. Time spent in swimming and climbing is very
short - 30% of 15 min for the first and 27% of 5 min for
the second day sessions. Therefore, these rats constituted
the high immobilization “depressive” group [7,14].

Therefore present study was aimed to investigate whether
the rats selected according to the differences in immo-
bilization response in FST, that is high immobilization
“depressive” and low immobilization “non-depressive”
rats, are showing differences in the acquisition and memory
consolidation of two-way active avoidance in a shuttle box.
The active avoidance task is a fear-motivated paradigm for
the assessment of associative learning and memory based
on electric current as a source of punishment. The active
avoidance task is designed to test rodents ability to avoid/
escape an aversive event by learning to perform a specific
behavior in response to a stimulus cue. In this task the rat
has to learn to predict the occurrence of an aversive event
based on the presentation of a specific stimulus, in order to
avoid the aversive event by actively moving to a different
compartment.

Learning and memory of two-way active avoidance was
assessed by us according following indices: number of
trials needed for the achievement of learning criteria (10
consecutive correct responses) in each learning session;
number of correct responses in each learning session. Data
obtained during the first learning session will character-
ize the processes of information acquisition, while data
obtained during the second and consecutive sessions will
characterize the processes of consolidation.

Data presented on Fig.1 show that low immobilization
“non-depressive’ rats learn active avoidance task during
two sessions. Number of trials needed for the achievement
of learning criteria significantly diminishes for second
learning sessions and diminution is retained during the third
and fourth learning sessions. High immobility “depressive”
rats also achieve learning criteria during the first session
and manifest significant reduction in the number of trials
needed for the achievement of learning criteria during
second learning session (Fig. 1).

The question arose naturally — whether there can be any
difference between these two groups in the acquisition and
consolidation of two-way active avoidance task. In order
to find out the answers to these questions we specially
measure the number of correct responses during learning
sessions. Comparison of data obtained in these two groups
of rats have shown that high immobility “depressive” rats
need significantly lesser number of trials for the achieve-
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ment of learning criteria during the first learning session
(Fig.2) that is acquisition of two-way active avoidance
appears easier in “depressive” than in “non-depressive”
rats. Comparison of data obtained during the second session
reveal no statistically significant difference in the number
of trials needed for the achievement of learning criteria,
there was insignificant reduction of the number of trials in
“depressive” rats (Fig.2).

Two-Way Active Avoidance

60 M I Learning Session

bl 11 Learning Session
50

40

30

20 ]
%
10 }

"Non-Depressive"

Number of Trials Needed for Achievemnt of Learning Criteria

"Depressive"

Fig. 1. Changes in the Number of trials needed for the
achievement of learning criteria in two-way active avoid-
ance task.

**=p<(.01 was taken as the level of validity
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Fig. 2. Comparison of learning speeds of two-way avoid-
ance task between low immobility “non-depressive” and
high immobility “depressive” rats

* = p<0.05

Measurement of the number of correct responses (to shuttle
into the other compartment of active avoidance camera in
response to tone, without foot shock) in learning sessions
reveal that high immobility “depressive” rats make much
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more correct responses in the first learning session in com-
parison with low immobility “non-depressive” ones (Fig.3).
No significant differences were noted in the number of cor-
rect responses during the second learning session (Fig.3).
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Fig. 3. Percentage of correct responses during the first and
second sessions of two-way passive avoidance learning

* = p<0.05

Therefore on the bases of data presented on the fig.2 and
fig.3 we can conclude that acquisition of two-way active
avoidance reaction appears easier in “depressive” than in
“non-depressive” rats while consolidation of information
acquired in two-way active avoidance camera goes on with
identical speed in high immobility “depressive” and low
immobility “non-depressive” rats.

The studies published to date clearly indicate that fear motivated
two-way active avoidance task is easily overcome by rats. Namely
no sex differences in active avoidance conditioning were shown
in special study devoted to this question [ 1,13]. Both sexes rapidly
acquired avoidance behavior and an optimal level of avoidance
response was observed on day 2. This level was maintained during
the learning period indicating that acquisition and consolidation of
active avoidance response have the equal rate in rats of both sexes.

Data obtained in our experiments are in agreement to the
evidence from early experiments in control rats [1,13].
Namely the rate of learning and consolidation are not differ-
ing significantly between “non-depressive” rats selected by
FST and rats that were not subjected to the FST. Therefore
“non-depressive” rats have high level of ability to avoid/
escape an aversive event by learning to perform a specific
behavior in response to a stimulus cue.

It should be noted that changes in associative learning and
memory are not widely studied in animal models of depres-
sion by using the task of active avoidance. We have shown for
the first time that acquisition and consolidation of two-way
active avoidance task is differently affected in high immobil-
ity “depressive” rats selected by FST. Namely processes of
acquisition are facilitated in “depressive” rats in comparison
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to “non-depressive” ones while consolidation of acquired
information goes with similar rates in rats from both groups.

In contrast to our data it was shown before that high anxiety
Wistar rats that are more inclined to the depressive state
showed slower acquisition of avoidance learning and higher
escape latency in the active avoidance task, as compared to
low anxiety rats [3]. We think that it can be mainly produced
by anxiety state in rats which is cardinally different from
the “depressive” state in high immobility rats.

It was found that the Flinders Sensitive Line of rat, selec-
tively bred for increased cholinergic function, performed
poorly in a tone-cued two-way active avoidance task in
comparison with the control Flinders Resistant Line of rat
[11]. This fact is a bit difficult to explain given the important
role of brain cholinergic system in the cognitive processes
but it seems that super-sensitivity of brain cholinergic
system, that is characteristic feature for Flinders Sensitive
Line of rat, becomes hindering factor for the acquisition and
consolidation of two-way active avoidance task in this type
of animal models of depression. We have shown that high
immobility “depressive” rats, that are not super-sensitive
to the cholinergic agents in contrast to the rats of Flinders
Sensitive Line, perform two-way active avoidance task as
readily as low immobility “non-depressive” rats. In other
words high immobility “depressive” rats are not exhibit
deficit in associative learning and memory in contrast to
the deficit of declarative memory manifested in the perfor-
mance of one trial passive avoidance task on the chance
level by high immobility “depressive” rats [7]. Therefore
we can conclude that ability to avoid/escape an aversive
event by learning to perform a specific behavior, in response
to a stimulus cue, is retained at the high level in high im-
mobility “depressive” rats selected by FST. Moreover
acquisition of new information about an aversive stimulus
is significantly facilitated in high immobility “depressive”
rats. This would indicate that the high immobility “depres-
sive” rats are not characterized by deficit of associative
learning and memory in two-way active avoidance task.

REFERENCES

1. Brush F.R., Baron S., Froehlich J.C., Ison J.R., Pellegrino
L.J., Phillips D.S., Sakellaris P.C., Williams V.N. Genetic
differences in avoidance learning by rattus norvergicus:
escape/avoidance responding, discrimination learning and
open-field behavior. J. Comp. Psychol. 1985; 9: 60-73.

2. Cryan J.F., Holmes A. The ascent of mouse: advances in
modeling human depression and anxiety. Nat. Rev. Drug
Discov. 2005; 4: 775-790.

3. Ho Y.J., Eichendorff J., Schwarting R.K.W. Individual
response profiles of male Wistar rats in animal models for
anxiety and depression. Behavioral Brain Research, 2002;
136(1): 1-12.

4. Krishnan, V., Nestler E.J. The molecular neurobiology
of depression. Nature 2008; 455: 894-902.

60

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

5. Muigg P., Hoelzl U., Palfrader K., Neumann I., Wigger A.
et al. Altered brain activation pattern associated with drug-
induced attenuation of enhanced depression-like behavior in
rats bred for high anxiety. Biol. Psych. 2007; 61: 782-796.
6. Nachkebia N., Chkhartishvili E., Mchedlidze O., Dza-
dzamia S., Maglakelidze N., Babilodze M., Chijavadze E.
Development of animal model of depression by new ap-
proach intended to induce early postnatal malfunctioning
of brain muscarinic cholinergic system leading to its lasting
adult super-sensitivity. 7" World Congress of the World Sleep
Federation (WSF), abstract Book, 2015; 310: 177-178.

7. Nachkebia N., Shavgulidze M., Babilodze M., Chkhartish-
vili E., Rogava N. Character of the changes in Fear Motivated
Declarative Memory in the High Immobilization “Depressive”
Rats. Georgian Medical News 2016; (259): 10.

8. Nam H., Clinton S.M., Jackson N.L., Kerman I.A.
Learned helplessness and social avoidance in the Wistar-
Kyoto rat. Front Behav Neurosci. 2014; 109(8): 1-18.

9. Nestler E.J. et al. Neurobiology of depression. Neuron
2002; 34: 13-25.

10. Nestler E. J., Hyman S.E. Animal models of neuropsy-
chiatric disorders. Nat. Neurosci. 2010; 13: 1161-1169.
11. Overstreet D.H., Rezvani A. H., Janowsky D. S. Im-
paired active avoidance responding in rats selectively bred
for increased cholinergic function. Physiol Behav 1990;
47(4): 787-788.

12. Porsolt R.D., Bertin A., Jalfre M. Behavioral despair
in mice: a primary screening test for antidepressants. Arch.
Int. Pharmacodyn. Ther. 1977; 229: 327-336.

13. Rubio S., Miranda R., Cuesta M., Begega A., Santin
L.J., Arias J.L. Active Avoidance Conditioning in Rats:
Absence of Sex Difference and Estrous Effect. Psicothema,
1999; 3(11): 655-661.

14. Shavgulidze M., Chkhartishvili E., Babilodze M.,
Rogava N., Nachkebia N. Changes of Exploratory, Loco-
motor and Motivational-Emotional Behavior in the High
Immobilization “Depressive” Rats. Proceedings Georgian
Nat. Acad. Sci. 2016; 10(3): 119-125.

15. Wegener G., Mathe A. A., Neumann [. D. Selectively
Bred Rodents as Models of Depression and Anxiety. Curr
Topics in Behavioral Neuroscience 2012; 12: 139-187.

SUMMARY

ACQUISITION AND CONSOLIDATION OF TWO-
WAY ACTIVE AVOIDANCE IN THE HIGH IMMO-
BILIZATION “DEPRESSIVE” RATS

Nachkebia N., Shavgulidze M., Mchedlidze O.,
Chkhartishvili E., Chijavadze E.

L. Beritashvili Center of Experimental Biomedicine, Lab
Neurobiology of Sleep-Wakefulness Cycle, Thilisi, Georgia

Present study investigated possible changes in acquisi-
tion and consolidation of associative memory in high
immobilization “depressive” and low immobilization
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“non-depressive” rats. Question is very topical because
understanding the character of learning and memory dis-
turbances, one of symptoms of major depressive disease,
is very significant for more intimate definition of the
pathophysiology of major depressive disorder and appro-
priate searching the ways of its correction.

Selection of rats according to the level of immobilization was
made by means of forced swim test. Learning and memory
disturbances were studied using two-way active avoidance
test that is fear motivated multi trial associative memory task.

It was shown that ability to avoid/escape an aversive event
by learning to perform a specific behavior, in response to
a stimulus cue, is retained at the high level in high immo-
bility “depressive” rats, selected by forced swim test. Ac-
quisition of new information about an aversive stimulus is
significantly facilitated and processes of consolidation are
realized without any impairment. Thus, acquisition and
consolidation of associative learning and memory is not
impaired in high immobility "depressive" rats in two-way
active avoidance task.

Keywords: depressive disease, cognitive disorders, two-
way active avoidance, associative memory, immobilization
response in Forced Swim Test, animal models of depression.

PE3IOME

INPUOBPETEHUE N KOHCOJIMJALIUA ABYX-
CTOPOHHET'O AKTUBHOI'O UBBETAHUA 'Y “/IE-
IMPECCHUBHBIX” KPBIC C BBICOKUM YPOBHEM
NMMOBWJIN3AIINN

Hauxeous H.I'., laBryaunaze M.A., Muemuaze O.M.,
Uxaprumsuiu E.B., Unpxasanse 3.0.

Lenmp skcnepumenmanshot 6uomeduyunsvt um. 1.C.
Bepumaweunu, nabopamopusi HeupobUOIO2UL YUKLA
boopcmeosanue-con, Tounucu, Ipyzus

Lenbro HACTOAIIETO HCCIEJOBAHNUS SIBUJIOCH OIpeIelICHNE
BO3MO)KHBIX H3MEHEHHI B IPUOOPETEHUH Y KOHCOJIHIALIH
ACCOIIMATUBHON MaMATH y ‘“HENENPECCUBHBIX KPBIC C
HU3KHM YPOBHEM MMMOOWJIM3AIMU U Y “IENPECCHBHBIX
KPBIC” ¢ BBICOKUM YPOBHEM MMMOOMIN3AINH.

Bormpoc BecbMa akTyaseH, Tak Kak IOHMMaHHUe XapaKkTepa Ha-
pyeHnit 00y4eHHs ¥ TaMSTH - CHMIITOMOB JICTIPECCHBHOTO
3a001eBaHusL, SIBIISICTCS] 3HAYUTEIIBHBIM IS OKOHYATETLHOTO
BBISICHEHHS! TATO(HU3UOJIOTHH JICIIPECCUBHOTO 3a00JIeBaHUS
U [IOMCKa MyTei ero koppekuuy. CeNeKius KPbIC [0 YPOBHIO
I/IMMO6I/IJ'II/I3aL[I/II/I TMpOn3BOANIACH C TPUMECHCHHUEM TECTA IIPU-
HYZMTEJILHOTO TUTaBanus. HapymieHust oOydeHus ¥ namsiti
U3YyYaJTUCh B TECTE JIByXCTOPOHHETO aKTUBHOTO M30CTaHMs,
MIPEICTABIISIFOIIETO COOOM 3a7aqy MHOTOMPOOHOM accolna-
TUBHOM NIaMsATH, MOTUBUPOBAHHOHN CTPaXOM.
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IToka3aHo, 4TO CHOCOOHOCTH U30erarb aBepCUBHOE CO-
ObITHE TyTeM OOy4YEHHs BBINIOJIHEHHS OIPEJIECICHHOTO
TMIOBE/ICHHS B OTBET Ha YCJIOBHBII CTUMYJI COXPAHSETCSl HA
BBICOKOM YPOBHE Y “‘TIETPECCUBHBIX ’ KPBIC C BHICOKUM YPOB-
HeMm HenofprkHocTH. [IprodpereHne HOBoW MH(BOpMaIyu
00 aBEpCHBHOM pPa3IpaXKuTelle 3HAUUTEIBHO 00JIeryaeTcs
W MPOLIECChl KOHCOMMIAIMU COXpaHeHbl. Takum oOpazom,
HpUOOPETEHHE 1 KOHCOIU AL aCCOLMAaTUBHOIO 00y UYCHHS 1
MAMSITH Y «JIETIPECCUBHBIX» KPBIC C BLICOKUM YPOBHEM HEIO/I-
BIDKHOCTH HE TPETEePIIeBACT HAPYIICHHs NP BHIOIHEHUH
3a71auyl ABYXCTOPOHHETO aKTUBHOTO M30eTaHusl.
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IN THE PATHOGENESIS OF RHEUMATOID ARTHRITIS (REVIEW)
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Rheumatoid arthritis (RA) is a common autoimmune dis-
ease. Chronic inflammation of synovial tissue destroys ar-
ticular cartilage and the bone of the patients. 5% of patients
suffer from extra-articular manifestation of RA, as a result
heart, lungs etc are affected. Un-controlled chronic process
leads to high morbidity and mortality of RA patients [1-3].

Etiology of rheumatoid arthritis remains unclear. Hormon-
al, genetic, immune and environmental factors contribute
to the development of the disease. HLA-DRB1 gene is the
major genetic susceptibility locus for rheumatoid arthritis
[4,7]. Other RA-associate loci are described as well. For
example genes of pro- and anti-inflammatory cytokines that
influence on the development and the course of RA. The
certain mutation in IL-1b, TNF-a, IL-6, IL-10, IL-12 and
IL-23 genes can be prognostic markers for the development
of RA [4]. They are associated with enzyme activity in the
synovial fluid, which causes cartilage and bone degrada-
tion. Environmental factors, such as smoking and infection,
may also influence the development, rate of progression
and severity of RA [5,6]. The incidence of RA is high ap-
proximately three times and more in women than men [7-9].

The breaking of self-tolerance due to the coincidence of
the above-mentioned factors causes the production of
autoantibodies. Among them are: rheumatoid factor (RF)
and anti-cyclic citrullinated protein antibodies (anti-CCP).
Those are the most important serological markers for
detection of established RA. The RF antibody is present
in about 75% of RA patients, but its specificity is limited
since RF is also found in 5% of healthy individuals and in
patients with any inflammatory condition — e.g., Sjogren’s
syndrome, systemic lupus erythematous and mixed con-
nective tissue disorder. In established or advanced RA
specificity of RF is increased up to 94% and it is often lost
following therapy [10-12].

At the initial phases of RA development synovial proteins
become citrullinated. The patients with RA produce anti-
bodies to citrullinated (synovial) proteins. Specificity of
anti-CCP antibodies is 98%. Their sensitivity is 68%. It
can be used for diagnosis of RA at a very early phase of
the disease [10-12].

Rheumatoid arthritis begins with activation of dendritic
cells by exogenous and autologous antigens. Antigen-pre-
senting cells - dendritic cells cause priming of autoreactive
T-cells by RA-related antigens presented via disease-associ-
ated HLA-DR [13,14]. Later autoantigens can be presented
by activated macrophages and B-cells as well. Activated
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T-cells infiltrate synovial membranes. They begin produc-
tion of proliferation factor IL-2 and cytokine interferon-y
(IFN-y). Damage of the joint is started by the proliferation
of fibroblast-like synoviocytes. IFN-y-activated monocyte-
macrophages secret cytokines IL-1, IL-6, TNF-a., that are
responsible for sustained inflammation. More and more
lymphocytes and macrophages become accumulated in the
joints. Secondary follicles are formed in the joints and the
lymph nodes, where T-B cell cooperation takes place, which
is followed by the synthesis of autoantibodies, e.g. RF and
anti-CCP antibodies. Immune complexes that are formed
with autoantigens, activate macrophages via complement
or Fe-receptor. This enhances IL-1, IL-6, TNF-a secretion
and deepens inflammation. Immune complexes activate
neutrophils and cause their influx into the inflamed joint
[15-17]. They release enzymes and reactive oxygen inter-
mediates which damage articular structures. The number of
synoviocytes increases in synovial membranes, activated by
pro-inflammatory cytokines they secrete prostaglandins and
matrix metalloproteinase (MMP), like neutrophils, and con-
tribute to destruction bones and cartilage of joint [18,19].

Recent findings indicate that IL-12/IFN-y axis, which
ensures Thl differentiation pathway is not as important
component in RA pathogenesis as IL-17/IL-23 axis, which
is responsible for Th17 cell activity [20,21]. Th17 cells are
considered as the main effector cells in the pathogenesis
of rheumatoid arthritis. Currently, several studies were
carried out to evaluate level of IL-17 and the frequency
of Th17 in the peripheral blood and the synovial fluid of
patients. Most studies observed higher concentration of this
cytokine and the elevated frequency of Th17 cells in the
serum and in the synovial fluid of RA patients compared
to healthy controls or OA patients [22-26]. There are very
few papers reporting reduced or equal level of Th17 and
IL-17 at early stages of RA development [27,28]. Shen et
al. [29] reported that despite of increased number of Th17
cells in the peripheral blood (PB) of patients, IL-17 level
in the serum remained the same. Yamada et al. [30] did not
find any differences in Th17 cells number in PB compare
to healthy controls, but they were less in synovial fluid
(SF) than in PB. Such discrepancies can be explained by
the selection of patients. Generally, in the long-standing
RA circulating Th17 cells in PB are increased compare to
healthy donors. There are contradictory results regarding
early RA. Scientists who studied RA patients with dif-
ferent activity of disease reported that RA patients with
low activity disease exhibit higher levels of serum Th17
cytokines - IL-17A and IL-23 than those of healthy controls
but lower than those of moderate and active RA patients.
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Positive correlation between the frequencies of circulating
Th17 cells, serum levels of IL-17A and IL-23 and disease
activity is found [31,32].

Th17 cytokines: IL-17, IL-21, IL-22 interact with many
types of cells: monocytes, macrophages, fibroblasts, chon-
drocytes and osteoblasts by binding their receptor [33],
which cause production of cytokines: IL-1p, IL-6, IL-23,
TNF-a, different chemokines and enzymes that deepens in-
flammation and articular destruction processes. It is shown
that IL-17A along with other factors is main contributor to
cartilage degradation, synovial neoangiogenesis and pannus
growth [34-36].

IL-17A stimulates the expression of cyclooxygenase-2
(COX-2) in synoviocytes and mediates the induction of
more IL-17, IL-6 and IL-8 playing a role in the ongoing
inflammatory process in the synovial membranes. IL-17A
induces production of IL-23 by synovial fibroblast and
macrophages. 1L-23 by itself stabilizes Th17 phenotype
[37]. Th17, stimulated by the IL-23, causes osteoclasto-
genesis inducing RANKL in osteoblasts. RANKL does not
just contribute to osteoclastogenesis, but also stimulates
synovial fibroblasts and other cells to produce IL-6, IL-8
and PGE2. The second independent pathway of osteoclast
formation by IL-23 and IL-17A is their direct acting on my-
eloid precursors inducing receptor activator of NF-kappa
B expression (RANK) [38,40,41]. Moreover Th17 cells
stimulate the activity of matrix metalloproteinase, matrix
catabolism [38,42,43]. But further investigation of the role
of IL-23 and IL-17 at different stages in the development
and progression of RA is needed.

Thus, in the pathogenesis of rheumatoid arthritis Th17
pathway of Th differentiation provides a positive feedback
mechanism which perpetuates synovial inflammation and
articular damage.

Mechanisms, that prevent autoreactive T cell response
against autoantigens or suppress aberrant or excessive im-
mune response, involve its regulation by certain population
of suppressor cells - T regulatory cells (Tregs) [44,45]. They
comprise 5-10% of PB mononuclear cells [46]. There are
different subsets of Tregs: Tr1, Th3, CD8+CD28—/—, Qal-
restricted T cells, etc., but their role in the maintenance of
self-tolerance is not well defined. Suppression of autoreac-
tive T cells is mediated either via cell-cell interaction or
secretion cytokines IL-10, TGF-b, IL-4. CD4+ T helpers
that express CD25"¢" and transcriptional factor FoxP3
are the well-studied Tregs in autoimmunity. They can be
divided in two subgroups: natural Treg cells, produced in
the thymus in the early phases of life, and inducible Treg
cells that differentiate from naive conventional T cells in the
periphery throughout the entire life [47,48]. In the most pa-
tients with RA, frequency of CD4+CD25+FoxP3+ cells in
PB is reduced compare to healthy donors [32,49-51], while
some studies report that percentage of Tregs is equal to
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healthy donors [52,53]. It can be explained by the fact that
not in all cases expression of transcriptional factor FoxP3
was detected for characterization of Tregs (CD4+CD25heh+
cells were considered as Tregs). Gaafar T. et.al. [31] showed
decreased frequency of Treg cells (CD4+CD25+Foxp3+)
of highly active RA patients compare to healthy controls,
while there was no obvious difference between RA patients
with low and moderate activity and healthy controls. Most
authors report that the frequency of Tregs in synovial fluid
of patients was higher than in PB of patients with RA and
suppression activity of Tregs present in PB and SF of pa-
tients [52,54]. Reduced Tregs in serum can be explained
by their recruitment to the site of inflammation resulting
in a relative reduction of PB Tregs [22,49-51,55]. Elevated
frequency of Tregs in RA joint somehow compensates
inflammation, but cytokine environment in the inflamed
joint reduces Tregs functional activity.

Researches, where the frequencies of Th17 and Treg cells
are studied in the same patients reported that low activity
RA group exhibited higher Th17/Treg ratio than that of
healthy controls. Moreover, there was a sharp elevation
of Th17/Treg ratio in moderately and highly active RA
patients in comparison with those of low activity group and
healthy controls [31,32]. Th17/Treg ratios were positively
correlated with serum concentrations of IL17A of highly
active RA patients. These data indicate that the serum envi-
ronment characterized by increased Th17-related cytokines
may contribute to the imbalance of circulating Th17/Treg
in active RA patients [31]. It can be suggested that Th17/
Treg ratio can determine course of RA in patients.

CD4+CD25+FoxP3+ regulatory T cells are the major
source of TGF-bl in the immune system. The study of
TGF-B1 on T-cell responses in animal models of theuma-
toid arthritis has shown controversial results as an inhibitor
or promoter of the inflammatory response. It is known that
TGF-bl is potent modulator of immune response. TGF-f
milieu polarize CD4+ T cells into Tregs, but TGF-3 seems
to be necessary for Th17 generation as well [56]. In the
presence of IL-6, TGF-f contributes to the development of
aTh17 response [51,55], which can promote inflammation
by inducing the production of pro-inflammatory mediators,
including cytokines, chemokines and other mediators of
bone and cartilage destruction such as for example, metal-
loproteinase.

Sakuma et al. [57] reported that TGF-p stimulation caused
dose-dependent proliferation of RA synovial fibroblasts.
These results were in line with the findings by Wahl et
al. [58] using neutralizing antibody against TGF-f, thus
suggesting that endogenous TGF-B has a pro-arthritic
effect. Presumably, effect of TGF-B highly depends on
pro-inflammatory microenvironment established in RA
patients joint and nodes.

In rheumatoid patients the serum level of TGF-bl is in-
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creased twice in comparison with controls, but IL-17 is
increased 5-fold and more as compare to controls [32].
The result is significant TGF-f/IL-17 ratio drop in RA pa-
tients with mild and moderate activity of disease compare
to healthy controls and further drop among RA patients
with high activity of disease. There are controversial find-
ings regarding correlations between TGF-b1 levels, Tregs
number and function and radiologically defined joint
damage in RA patients [32,59]. Further investigations are
needed to clarify their role in the development and course
of rheumatoid arthritis.

Thus, It has been suggested that imbalance between Th17
and Treg cells in RA may play a initiative role in RA
pathogenesis because predominant Th17 cells can provoke
strong pro-inflammatory response by producing IL-17 and
impaired Tregs, partly due to the cytokine microenviron-
ment, cannot regulate autoreactive immune response.

Biological therapy options for rheumatoid arthritis

The main aim of RA management is to prevent joint
damage and disability by achieving remission. Current
guidelines recommend therapy with early aggressive
treatment with disease-modifying anti-rheumatoid drugs
(DMARD), typically methotrexate. But in case of estab-
lished disease DMARD fail to stop progression of RA
[60]. Biologicals are a relatively new class of treatments
that specifically target immune cells and their mediators
[61].

Tumor necrosis factor o (TNF- o) blockers (i.e. adalim-
umab, etanercept, infliximab, golimumab, and certoli-
zumab pegol), agents targeting the interleukin (IL)-6 re-
ceptor (tocilizumab), IL-1 receptor (anakinra), cytotoxic
T-lymphocyte antigen (CTLA)-4-mediated costimulation
(abatacept), and B-cell depletion therapy (rituximab) are
approved for use in RA [61,62].

It has been mentioned above, that in the inflamed arthritic
joint, IL-17 activates resident cells like synovial fibro-
blasts and chondrocytes, and recruits pro-inflammatory
immune cells thereby contributing to joint inflammation,
cartilage destruction, and bone erosion. Therefore, IL-
17 is been studying as target for RA treatment for few
last years. In 2016 secukinumab (monoclonal antibody
against IL-17) was approved for psoriatic arthritis (PsA)
and ankylosing spondylitis (AS) by FDA. Various phase
III studies on secukinumab in RA are still in progress
[63,64].

It is supposed that depletion of Th17 cells by monoclonal
antibodies cannot be considered as treatment option as in
the rheumatoid joint significant amount of IL-17 is pro-
duced by activated synovial cells along with Th17 cells.

Targeting TGF-P for the treatment of rheumatoid arthritis
has not given promising results yet. In collagen induced
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arthritis (CIA), treatment with TGF-f antagonist - p17,
which previously has blocked activity of TGF-B in vivo [66-
68] does not prevent or modify the severity of the disease,
neither during the induction phase nor in the established
arthritis. Local or systemic injection of neutralizing anti-
bodies to TGF-f has shown increased severity of arthritis
[65-67]. These data indicate a non-relevant role for TGF-f3
in this model that might be explained by controversial ef-
fects of TGF-P on components of the immune system and
the stromal environment.

Important modality for the therapy of rheumatoid arthritis
is restoration balance between Tregs and autoreactive Th17
cells. Novel treatment with promising results is targeting
pleiotropic cytokine IL-6, which is responsible for the
skew of differentiation toward pathogenic Th17 cells [37].
Blocking IL-6 or its receptor (by tocillizumab) polarize
CDA4 T cells into Tregs in the microenvironment of TGF-f.

Other type of immunotherapy, which alters the number of
Tregs is expansion of self antigen-specific natural Treg cells
ex vivo, by in vitro antigenic stimulation, and subsequent
transfer them back into the host [68,69].

Currently, to control IL-17 and modulate Treg activity is
a major focus of study in RA in order to design new and
improved therapies to limit inflammation and re-establish
self-tolerance.
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SUMMARY

THE ROLE OF T REGULATORY AND TH17 CELLS
IN THE PATHOGENESIS OF RHEUMATOID AR-
THRITIS (REVIEW)

Kikodze N., Pantsulaia I., Chikovani T.

Tbilisi State Medical University, Institute of Medical Bio-
technology, Georgia

Chronic inflammation of joints of autoimmune origin - rheu-
matoid arthritis - develops due to deplorable coincidence of
genetic, immune and environmental factors. Th17 cells are
considered as the main effector cells in the pathogenesis of
rheumatoid arthritis. Analysis of many reports clarify posi-
tive correlation between the frequencies of circulating Th17
cells, serum levels of IL-17A and IL-23, synovial IL-17 and
disease activity. Autoreactive Th clone response is regulated
by the certain population of suppressor cells - T regulatory
cells (Tregs). Contradictory results have been reported con-
cerning Treg cell proportion in RA peripheral blood, but
there is a general agreement on Treg cell enrichment in RA
synovial fluid, that somehow compensates inflammation, but
cytokine environment in the inflamed joint reduces function-
al activity of Tregs. Imbalance between Th17 and Treg cells
may play a initiative role in RA pathogenesis because pre-
dominant Th17 cells can provoke vigorous pro-inflammato-
ry response by producing IL-17 and impaired Tregs, partly
due to the cytokine microenvironment, cannot regulate auto-
reactive immune response.

Currently, a major focus of study in RA is to control IL-
17 and modulate Treg activity in order to design new and
improved therapies to limit inflammation and re-establish
self-tolerance.

Keywords: rheumatoid arthritis, T regulatory cells, 1L-17,
Th17.

PE3IOME
POJIb T-PETYJISITOPHBIX M Th17 KJIETOK B
MMATOTEHE3E PEBMATOUJIHOTO APTPHATA
(OB30P)

Kukonze H.O., [Tannynana WU./I:x., YukoBanu T.H.

Tounucckuui 20cy0apcmeeHuvlil MeOUYUHCKUN YHUGEPCU-
mem, Uncmumym meduyunckoi 6uomexuonozuu, I pysus

XPOHHUUYECKOE BOCHAJIEHUE CYCTaBOB ayTOMMMYHHOIO
IIPOUCXOKACHUS — PEBMATOUIHBIA apTPUT — Pa3BUBACTCS

© GMN

B pe3yJIbTaTe COBMAICHHS TeHETUUECKUX, BHEITHUX U UM-
MyHHBIX (hakTopoB. Th17 KIeTKH SBISIOTCSI OCHOBHBIMH
3¢ (EeKTOPHBIMH KJIETKaMHU B NATOTEHE3€ PEBMATOMIHOTO
aptputa. Habmonaercst mo3suTUBHASL KOPPEISLUS MEKITY
KOJIMYECTBOM HMpPKyaupytomux Thl7 ki1eTok, KoHIIEH-
tpammeit MJI-17A u WJI-23 B mia3me, ypoBHEM CHUHO-
BuanbHOi MJI-17 ¥ akTUBHOCTBIO OONe3HH. AyTOpeak-
THUBHBII XCJIIIEPHBIN OTBET PEryIUPYETCs CyIpecCOpaMu
- T-perynstopusiMu knetkamu (Treg). M3yuenue nokasa-
teneit Treg B nepudeprueckoil KPOBH BBISIBUIIO TPOTHBO-
peUuBBIC PE3yJIbTaThl, OJJHAKO HCCIICAOBATENN CXOAATCSA
BO MHEHHH, YTO TPH PEBMATOMIHOM apTPHUTE MPOUCXO-
JUT o0oraiieHne CHHOBHAJIBHOW XHUJIKOCTH MAallMEHTOB
Treg kneTkaMu, 4TO KOMIIEHCHPYET BOCHAJICHHUE, OJTHAKO
IIUTOKHHOBOE MUKPOOKPY’KEHHE B BOCIIAJICHHOM CyCTaBe
No/IaBIsieT (yHKIMOHAIBHYIO aKTUBHOCTh Treg KIIETOK.
Jucoananc mexay Th17 u Treg kinerkamu, mo Bceil Be-
POSATHOCTH, UTPaeT MHULIMUPYIONIYIO PONIb B MaTOreHe3e
PEBMaTOWIHOTO apTpHUTa, Tak Kak JoMuUHaHTHbIe Thl7
KJIETKH MHAYLHUPYIOT CHJIBHBIA BOCHAJIMTENbHBIH OTBET
¢ nomoursto NJI-17, a ocnabnennsie Treg KIeTKH, BBUAY
IIUTOKUHOBOTO MHUKPOOPY)KEHHS, HE CIIOCOOHBI Peryniu-
pOBaTh ayTOPEAKTUBHBIM UMMYHHBII OTBET.

KonTpone NJI-17 u Mmoxgynaus akTUBHOCTH Treg KIeTok
SIBJISIFOTCSI TVIAaBHBIM (DOKYCOM B M3Y4EHHH PEBMATOMJIHO-
IO apTpUTa JUlsl Ju3aliHa HOBOM U yJIy4UICHHON Tepalnuu
C LENbK OrPaHUYEHUS BOCHAJICHHUS U BOCCTAHOBJICHHUS
ayTOTOJIEPAHTHOCTH.
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PECULIARITIES OF CATENIN ACTIVITY IN THE EMBRYONAL TESTICULAR CARCINOMA

Potapov S., Sidorenko R., Galata D., Stratiy N., Gargin V.

Kharkiv National Medical University, Ukraine

Testicular germ cell tumors (TGCT) comprise the most
common group of solid malignancies in male population of
15 to 35 years old [2]. These tumors account for approxi-
mately 95% of all testes cancers [4]. Histologically TGCT
grouped as seminomas, nonseminomas, and spermatocytic
seminomas. Simultaneously about 44% of all TGCT are
nonseminomas, which include embryonal carcinomas (EC),
teratomas, choriocarcinoma, yolk sak tumors, and mixed
germ cell tumors, with a median age at diagnosis between
25 and 29 years old [20]. There are data about disturbance
of pluripotent development program in embryonic germ
cells as cause of TGCT [15]. Cellular totipotency could
realize in appearance of embryonal cancerous under influ-
ence of harmful factor due to trophoblastic or (and) somatic
differentiation. That point of view is based on common
combination of embryonal carcinoma with teratoma or
choriocarcinoma and often such elements in metastasis of
embryonal carcinoma [21].

Last decade is characterized by search of prognostic signs
for carcinoma of different localization [10,16,18,22]. Com-
parison of different tumours such as breast, thyroid, colon,
and lung [10,16-18,22], the current clinical management
of urological malignancies is lagging behind in terms of
utilisation of clinically robust molecular tests that can
identify patients that are more likely to respond to a given
targeted agent, or even those in need of a more aggressive
treatment approach based on well-validated molecular
prognosticators [13]. Several promising biomarkers for
detection, prognosis, and targeted therapeutics are now
under evaluation [13]. Understanding of the molecular
events leading to the development and progression of
genitourologic malignancies, new markers of detection,
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prognostication, and therapy prediction can be exploited
in the management of these prevalent tumors [14].

One of candidate biomarkers for such oncological in-
vestigation is cadherin-catenin complex which is recent
object of study for determination of intercellular adhesion
ability [5]. Cadherins represent a transmembrane proteins
that regulate calcium-dependent intercellular adhesion by
intracellular proteins - catenins — which are associated
with the cytoskeleton. Dysfunction of E-cadherin-catenin
complex is associated with decreased cellular and tissue
differentiation, more pronounced invasiveness and meta-
static potential in most human cancers [9]. The following
work discusses some of the candidate biomarkers that may
soon make their transition into clinically applicable assays
in embryonal testicular carcinoma.

In connection with the above, the purpose of our work
was detection of immunohistochemical peculiarities of
catenin activity in the embryonal testicular carcinoma.

Material and methods. Material was collected on
Pathological Anatomy Department of Kharkiv Regional
Clinical Center of Urology and Nephrology named after
V.1I. Shapoval (director V.M. Lesovoy). We analyzed 39
cases of embryonal testicular carcinoma for the period
from 1993 to 2013 which were obtained with orhifuni-
culektomy during this period. Pathological examination
of surgically removed testes during orhifuniculektomy
was performed according to accepted guidelines [11,24].
Macroscopic study included: an assessment of the testes
and tumor and their peculiarity, evaluation of the epididy-
mis, testicular covering and the spermatic cord. Such parts
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were selected for microscopic examination: tumor tissue,
including testicular tissue adjacent to the tumor, as well as
visually intact tissue, covering and appendage, proximal
and distal sections of the spermatic cord with the selection
of all suspicious lesions in relation to tumor sites.

The material was fixed in 10% neutral buffered formalin and
Bouin’s fluid for 10-12 hours, were subjected to standard pro-
ceeding and embedded in paraffin. From the prepared blocks
made serial sections thick 4-5x10¢ m. Slides were stained
with hematoxylin and eosin [1], according to van Gieson’s.
In assessing the microscopic features and the diagnosis de-
termined by histology according to the WHO classification
(2004) [23]. Such peculiarities as presence or absence of a
multicentric growth, invasion of blood or lymphatic vessels,
paratesticular structures, presence or absence of testicular in-
traepithelial neoplasia (TIN), presence or absence of secondary
changes, the general state of the stroma and microvasculature,
presence or absence of inflammatory infiltration, its character
were analyzed also. Immunohistochemical examination (IHC)
was performed in 15 cases by indirect immunoperoxidase
reaction [7] with monoclonal antibodies (mAb) to Ki-67,
[-catenin (beta-catenin) and E-cadherin. All used mAbs are
manufactured by Thermo scientific, USA. The reaction was
visualized using a set of UltraVision LP Detection System
HRP Polymer & DAB Plus Chromogen (Thermo scientific).
Immunohistochemical stain was performed in the Department
of Pathological Anatomy and Forensic Medicine of the State
Establishment ‘“Dnipropetrovsk Medical Academy” (head of
the department 1.S. Shpon’ka).

Histological study was performed with microscope
«Olympus BX41» followed by morphometric study using
“Olympus DP-soft 3.12” program. Staining was scored
independently by two observers and a high level of con-
cordance (90%) was achieved. All slides were indepen-
dently reviewed twice and intra-observer disagreements
(< 10%) were reviewed a third time followed by a conclu-
sive judgment. Evaluation of expression was performed
using a quantitative scale. Staining was categorized as ei-
ther positive or negative, whereas the intensity of staining
was not considered. The intensity was considered to be
score zero when there were no stained cells; a score 1 (+)
when the stain was weak; a score 2 (++) when the stain

was moderate; and a score 3 (+++) when the intensity of
stained cells was strong. Counting of number of investi-
gated structures was performed per 1 x10° m? area of the
tissue with coincident points x100/number total of points
on the grid [3]. All values are expressed as means, stan-
dard deviation (SD) and standard error of the mean (SEM)
for statistical analysis. 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
data [12]. The accepted level of significance was p<0.05.

The procedure was done strictly in compliance with the
Helsinki Declaration after approval from the Regional Ethi-
cal Review Board at Kharkiv National Medical University,
protocol 3, 2006.

Results and their discussion. Embryonal testicular car-
cinoma is a frequent component of various TGCT, but it
is not common in “pure form”. The number of patients
with various testicular tumors in the period from 1993 to
2013 totaled 354 cases. Germ cell tumors were most oc-
cupied among all testicular tumors - 315 (88.98%) cases.
Of these, embryonal carcinoma presented 39 observations
(12.38% of all testicular germ cell tumors). The median
age of patients with cancer embryonic was 30.85+1.16
years (Table 1).

Grossly embryonal testicular cancer has been presented un-
clearly in most cases, and sometimes with clearly outlined
single node (in 3 cases had the appearance of a multicentric
growth) with gray, gray-whitish, sometimes with hints of
pink and yellow color with tipical focal translucency of
tumor tissue. Tumor affects testis totally and subtotally in
30 (76.92%) cases, the remaining 9 cases (23.08%) had
been with injury up to 2/3 of the testicular volume.

Tumoral volume was varied and averaged (93,96+18,37)
%10 m3, while the volume of removed testis was
(126,87+22,73) x10° m*. Embryonic cancer invasion in
paratesticular structure was observed in 12 (30.77%) cases.
We observed in all of these cases involvement of testicular
covering and spermatic cord. In 9 (23.08%) cases had been
revealed tumoral invasion in the epididymis.

Table 1. Age of patients with EC, size of testis and tumor

Ave Volume Volume
ge, Size of testis, cm of testis, Size of tumor, cm of tumor,
years 5 5
cm cm
Means 30.85 7.19 5.60 4.50 126.87 5.98 4.84 4.07 93.96
SD 7.26 3.02 2.47 1.59 141.81 3.24 2.48 1.67 114.64
SEM 1.16 0.48 0.40 0.25 22.73 0.52 0.40 0.27 18.37
Max 44.00 15.00 12.70 8.50 618.42 15.00 12.00 7.80 471.24
Min 15.00 3.50 2.80 2.00 12.57 1.70 1.50 1.30 2.00
© GMN 69



Secondary changes were observed in the tumors grossly
in 24 (61.54%) cases in the form of necrosis (and in most
cases they were spread and extensive), hemorrhage, as well
as the destruction with the formation of cavities.

Histological investigation revealed that embryonic cancer
has been characterized by combination of different areas
of the structure: solid, forming a diffuse field, and acinar,
tubular and papillary structures. In this last have as good
and poorly developed connective tissue background. Tumor
cells are characterized by well-defined cytoplasm, poly-
morphic hyperchromatic nuclei with distinct nucleoli. The
mitotic activity of the cells is high. Stroma is well expressed
and characterized by moderate lymphoid infiltration, which
in 32 (82.05%) cases combined with neutrophilic inflamma-
tory reaction. Apoptotic changes are observed in all cases
of embryonic cancer. Angioinvasion is observed in all cases
also, while ingrowth occurred both in blood and lymph
vessels. TIN foci have been revealed in 7 (17.95%) cases.

It is known that Ki-67 is a prognostic factor in various can-
cers. Lower survival of cancer patients is observed in patients
with Ki-67 positive tumor histologicaly. Ki-67 status is an
independent predictor of disease-free survival. In addition,
increased expression of Ki-67 correlated with tumor grading,
lymphovascular invasion, TNM stage, and by regional and
distant metastases. Ki-67 is a nuclear protein associated with
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cell proliferation and ribosomal RNA transcription. It is found
in all active phases of the cell cycle and increasing the fraction
Ki-67 positive tumor cells is associated with a worsening of the
prognosis for course of tumor [19]. Status of Ki-67 could be
detected as an independent predictor disease free survival and
presence of numerous Ki-67 positive stained cells is expected
results for EC in our slides.

Usual beta-catenin expression has been demonstrated in the
membrane of normal epithelium as uniformly strong with
clear detection of the intercellular borders. Such localization is
observed mainly in our results with uneven level of expression
from weak till strong (Fig. 1). There are areas with negative
results. Simultaneously we observe weak immunoreactivity
in cytoplasm of cells of tumor and cells with nuclear positive
immunoreactivity (Fig. 2). Nuclear localization has been ob-
served both in isolate and grouped cells of tumor, but percent
of cells with nuclear and/or cytoplasmic localization was low.

Expression of E-cadherin (transmembrane glycoprotein that
mediates epithelial cell-to-cell adhesion) was weak almost in
all investigated cases with cytoplasmic/membrane localization
of positive areas. The loss of E-cadherin could be recognized as
result in the disruption of cell clusters. It is therefore, postulated
that E-cadherin may function as a tumor suppressor protein.
The loss of E-cadherin has been associated with metastasis
and poor prognosis in invasive cancer.

Fig. 1. Beta-catenin expression has been demonstrated in
the membrane of tumor cells of the embryonal testicular
carcinoma with uneven level of expression from negative
(arrows n) till strong (arrows s) positive. Immunoperoxi-
dase reaction with mAb to p-catenin. Objective x40

Fig. 2. Appearance of f-catenin in isolate nuclei (arrows) of
cells of the embryonal testicular carcinoma with uneven level
of expression from negative till strong positive for cytoplasmic/
membranous localization of positive areas. Immunoperoxidase
reaction with mAb to f-catenin. Objective x20

Table 2. Evaluation of expression for immunohistochemical staining (N=15)

Monoclonal antibodies Ki-67 E-cadherin | B-catenin
Embryonal testicular carcinoma with “-* - 1
Embryonal testicular carcinoma with “+ 2 5
Embryonal testicular carcinoma with “++* 7 - 9
Embryonal testicular carcinoma with “+++ 6 - -
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Table 3. Correlations of IHC markers expression in patients with embryonal testicular carcinoma

Indicators Spearman (R) p
Ki-67 and E-cadherin 0.684 0.0023
Ki-67 and B-catenin 0.562 0.0031
E-cadherin and B-catenin 0.737 0.0014

The tables 2 and 3 show results of estimation for IHC inves-
tigation with distribution for level of expression and level
of correlation between different monoclonal antibodies.

So, undifferentiated epithelial cell type is one of most
important peculiarities of EC among TGCT. Increasing of
testicle is main clinical symptom that could be associated
with pain appearance. One-third of the primary examined
patients are characterized by metastases detection. Grossly
the tumor has the form of small size node unclearly de-
lineated from testicular tissue. The cut surface is grayish
white, granular or smooth with hemorrhage and necrosis.
The tumor cells are large, polymorphous, without clear
boundaries with basophilic vacuolated cytoplasm. The
nuclei are of irregular oval or round vacuolated uneven
rough membrane, one or more large nucleoli. Described
peculiarities are common with our results.

Comparison of our results with literature data, we observe
different level of E-cadherin IHC staining, but pronounced
membrane expression of E-cadherin is characterized with
individual variations [6]. Loss of membrane E-cadherin
immunoreactivity correlates with high grade, advanced
stage and poor prognosis of many malignant tumors. The
decrease B-catenin is a risk factor for tumor progression
[8]. Loss of intercellular adhesion promotes tumor invasion.
Our study showed appearance of the nuclear 3-catenin posi-
tive staining that could be one of negative prognostic factor
for EC. Simultaneously we don’t detect strong correlation
between expression of -catenin and Ki-67. Our opinion
that B-catenin could be used as prognostic factor on case
of appearance of nuclear staining as that could be conse-
quences of more severe receptor abnormality connected
with genetic neoplastic disturbance even in background
of weak correlation between level of -catenin and Ki-67
expression especially with reducing of membrane localiza-
tion of B-catenin.

Conclusions. Immunohistochemical catenin activity must
be interpreted accurately in the embryonal testicular carci-
noma as there is no clear evidence of its connection with
prognostic importance for neoplastic behavior as it is in
some other tumors.

Embryonal carcinoma is presented 12.38% of all testicular
germ cell tumors in our observations with median age of
patients 30.85+1.16 years. Embryonic cancer of testis has
been characterized histologicaly with combination of dif-
ferent areas of the structure: solid, forming a diffuse field,
and acinar, tubular and papillary structures with different
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developed connective tissue background. Tumor cells are
characterized by well-defined cytoplasm, polymorphic
hyperchromatic nuclei with distinct nucleoli. Embryonic
cancer is characterized pronounced reducing of membra-
nous B-catenin expression (that is usual localization of that
protein) with uneven level of expression from weak till
strong. Simultaneously nuclear positive immunoreactiv-
ity has been appeared in embryonic cancer in isolate and
grouped cells of tumor. Correlation between Ki-67 and
B-catenin expression is 0.562, between E-cadherin and
[-catenin is 0.737.
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SUMMARY

PECULIARITIES OF CATENIN ACTIVITY IN THE EMBRYONAL TESTICULAR CARCINOMA

Potapov S., Sidorenko R., Galata D., Stratiy N., Gargin V.

Kharkiv National Medical University, Ukraine

The aim of the research was to study immunohisto-
chemical peculiarities of catenin activity in the embry-
onal testicular carcinoma.

Material is presented by 39 cases of embryonal tes-
ticular carcinoma for the period from 1993 to 2013.
Macroscopic and histological investigation has been
performed according to the WHO classification (2004).
Immunohistochemical examination with monoclonal
antibodies to Ki-67, B-catenin and E-cadherin were
performed.

Embryonal carcinoma is presented 12.38% of all tes-
ticular germ cell tumors in our observations with me-
dian age of patients 30.85+1.16 years. Embryonic can-
cer of testis has been characterized histologicaly with
combination of different areas of the structure: solid,
forming a diffuse field, and acinar, tubular and papil-
lary structures with different developed connective tis-
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sue background. Tumor cells are characterized by well-
defined cytoplasm, polymorphic hyperchromatic nuclei
with distinct nucleoli. Embryonic cancer is characterized
pronounced reducing of membranous B-catenin expres-
sion (that is usual localization of that protein) with uneven
level of expression from weak till strong. Simultaneously
nuclear positive immunoreactivity has been appeared in
embryonic cancer in isolate and grouped cells of tumor.
Correlation between Ki-67 and B-catenin expression is
0.562, between E-cadherin and B-catenin is 0.737.

It was concluded that immunohistochemical catenin
activity must be interpreted accurately in case of em-
bryonal carcinoma of the testis as there is no clear evi-
dence on prognostic importance of neoplastic behavior
as it is in some other tumors.

Keywords: embryonal carcinoma, testis, f-catenin,
E-cadherin.
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OCOBEHHOCTHU AKTUBHOCTHU KATEHUWHA
TP SMBPUOHAJIBHOM PAKE SIMYKA

Horanos C.H., Cunopenko P.B., I'anara JI.1.,
Crparunii H.B., I'aprun B.B.

XapvKroscKuil HAYUOHANLHBIN MEOUYUHCKULL YHUBEpCUmen,
Yxpauna

Llenbto nccaenoBaHus SBUIIOCH OlIpeielIeHHe HMMYHOTH-
CTOXMMHUYECKUX O0COOCHHOCTEH aKTHBHOCTH [P-KaTeHHWHA
IIPH SMOPHOHAIILHOM paKe suyKa.

Marepuan npexacrasieH 39 ciaydasMu 3MOPHOHATBEHOTO
paka straka, coopaHabIME 3a ieproz ¢ 1993 mo 2013 rr. Ipo-
BEJICHO MaKpPOCKOIIMYECKOE U THCTOIIOTHYECKOe UCCIIeNIO-
BaHHE B COOTBETCTBHU ¢ Kinaccupukarmeir BO3 2004 roxa,
a TaKke IMMYHOTHCTOXUMHUYECKOE HCCIIEI0BaHHE C OTIpe-
nenenneM skcnpeccnn Ki-67, B-karennna u E-xaarepuna.

B nammx HaOmroneHUIX YMOPHOHATBHBIN paK MPencTaB-
neH 12,38% oT Bcex TepMHHOTEHHBIX OIYXOJIEH Sn4Ka co
cpeaHnM Bo3pactoM 6oipHBIX 30,85+1,16 met. I'ucromo-
THYECKN SMOPHOHAIBHBIN PaK SIMUKa XapaKTepU3YyeTcCs
COUYETaHMEM YUACTKOB PA3INIHON CTPYKTYPBI, CONUIHBIMH,
KEJIE3UCTBIMU, MUKPOKHCTO3HBIMH, AU PHBIMH, TyOY-
JISIPHBIMHU Y9aCTKaMH C Pa3HON CTENIEHBIO PA3BUTHS COCIH-
HUTEJIbHOM TKaHU. OMyX0JIEBBIE KIETKH XapaKTePH3YIOTCS
XOPOIIO BEIPAKEHHOH IUTOIUIa3MOW, MOTUMOP(OHBIMU
THIIEPXPOMHBIMU siapaMu. [Ipy IMMyHOTHCTOXMMHIYECKOM
HCCIIEJOBAHNN SMOPHOHAIBHBIN paK XapaKTEePHU3yeTCs
BBIPQXKEHHBIM CHIDKCHHEM MEMOPaHO3HOW 3KCIpeccuu
[-kaTeHWHA, KOTOpas SABIACTCA OOBIYHOW IS JAHHOTO
MapKepa, ¢ HEpaBHOMEPHBIM YPOBHEM 3KCIPECCUH OT Clla-
6oro 10 cubHOTO. OZHOBPEMEHHO TIPH AIMOPHOHATIFHOM
pake OTMEYaeTCsl BOSHUKHOBEHUE SIIEPHON MO3UTUBHOMN
MMMYHOPEAKTUBHOCTH KaK B M30JIMPOBAHHBIX KJIETKaX, TAK
1 B TPYTIIE KJIETOK OITyXOJIH. YPOBEHb KOPPEISALHS MEKITY
Ki-67 u B-xarennnom pasen 0,562, mexny E-kaarepnaom
u B-xarenuroM - 0,737.

VIMMyHOTHCTOXNMHYECKast aKTHBHOCTB KaTeHHHA SMOpHO-
HaJIbHOM KapIIMHOMBI SITYKA JOJHKHA HHTEPIPETHPOBATHCS
C OCTOPOXKHOCTBIO, TIOCKOJIBKY HET YETKNX JJOKA3aTeJIbCTB
€€ CBSI3H C IPOrHOCTUYECKUM 3HAUCHUEM IS TOBEACHHS
OITyXOJIH, KaK B HEKOTOPBIX JIPYTHX OIYXOJSX.
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GOEHOTUIIMYECKHUE ITPOSABJIEHUSA
TAJTACCEMUYECKHNX MYTAIIMHI B ABEPBANUJIKAHE

AcanoB U./1., MamenoBa T.A., Adayiaaaumon J.P., Kagaposa C.H., AsneBa I'.3.

HUU cemamonocuu u mpancgysuonocuu um. b.A.2ueazosa, baxy

HacsencTBeHHBIE TEMOTIIOOMHOIIATHH SIBJISTFOTCS CAMBIMHU
pacrpocTpaHeHHbBIMU MOHOTEHHBIMHE 3a00eBanusmMu. [1o
MOCJICIHUM JIaHHBIM, YaCTOTa HOCUTEIhCTBA AC(DEKTHBIX
T€HOB reMOITIOOMHOMATHI B MUPE COCTABJISIET, B CPETHEM,
5,2%. Ilo marsemM [14,19], exerogao poxaaercs 330 000
MJIQJICHIIEB C TSHKEITBIME (hOpMaMU 3THX 3a00IeBaHMM, 13
HuX 17% cocTaBisieT TajJacCeMHs.

TanacceMUUYeCKHE CHHAPOMBI SIBISIOTCS PE3yJbTaTOM
YMEHbILICHUSI CKOPOCTH CHHTE3a IIOOMHOBBIX HIETe TI10-
OuHa (0~ MITH HE 0.), 9TO COOTBETCTBEHHO BBI3BIBACT 0O-, 3,
v- win d-Tanaccemuto. Hanbomee yacto BcTpedaeTcs o- 1
B-ramaccemmn [9,22].

K nacrosmemy Bpemenu n3BecTHbI Oonee 200 MyTammid,
CIIEKTpP U YaCTOTa BCTPEYAEMOCTH MyTallUi YPE3BbIUANHO
Ppa3HOOOpa3HbI HE TOIBKO B Pa3IMYHBIX CTPaHaX, HO U B
peTHoHaX OTIENBHO B3ATOM cTpansl [11,21].

Aszep0aiikaH OTHOCHTCS K CTpaHaM C IITUPOKOH pactipoc-
TpaHEHHOCTHIO TajacceMut [12]. PesymsraTsl mpoBeneH-
HBIX 3ITH/IEMHOJIOTHIECKHX HCCIIEI0BAHMN TTOKA3AIIH, YTO
JaCTOTa HOCUTEIILCTBA TeHA J-TaacCEMUH B PA3IMIHBIX
paifoHax cTpaHbl Konebnercs B npenenax ot 0 go 17%,
COCTaBIIsisA, B CpeaHeM, 8,7% [2].

Hapsany ¢ TamacceMrdeckuMu cHHApOMaMH B AzepOaiin-
YKaHe BBIABJIICHBI CTPYKTYpHBIC TeMortoonHomaTinn HbS,
HbD, HbC u HbE, xoTOpbIe MOTYT HacIe10BaThCS BMECTE
¢ Tanaccemueii [1,3].

IIporpecc, npoucxoasiuii B MOCIEIHEE BpEMSl B MOJIe-
KyJIApHOW OMONOTHH M MINPOKHE BO3MOKHOCTH METO/IOB
JIHK-ananm3a TO3BOIISIOT OTPENENINUTh TeHHBIC Me(EKTHI
IIPY TAIACCEMUYECKUX CHHIPOMaX U MEXaHU3MBI PETYIIsi-
IIH ¥ 3KCTIPECCUH TTIOOMHOBBIX T€HOB, YACTUYHO OCBEIIAst
CBSI3b MEX/y TCHOTUIIOM U (DEHOTHUIIOM.

[B-Tamaccemus UMeeT Upe3BEIYAHO Pa3HOOOPa3HOE KITMHH-
YeCcKoe MPOSIBIICHHUE - OT JISTKUX (OpM, KOTOPEIE HE TPEOyIOT
0c000Tr0 JICYeHHs, 10 TSKETIBIX, MPOTEKAIOIMINX ¢ TITYOOKOH
aHeMHUEH, TermaToCIICHOMEranrel, 3HaYNTEIbHBIMH U3~
MEHEHHSMH B KOCTAX, KOTOpbIE 0€3 Ha/IeKaIIero JISISHNs
3aKaHYMBAIOTCS JICTAbHOCTHIO. BhIsicHEHNE (akTOpoB,
JIOXAIINX B OCHOBE TaKOTO KIMHWYECKOTO PazHOOOpa3ws,
nMeeT OoJIbIIoe HaygHOe M TpakTIdeckoe 3HaveHwe [8,10]..

[TpoBeeHO MHOXKECTBO MCCIIETOBAHUI /sl BBISIBICHUS
TCHOTUNTHYECKONH W (PEHOTHITMYECCKOW KOPPEISAIHi Ta-
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JJACCEMHUUYECCKUX MyTaI_[I/Iﬁ B paSHI/I‘IHBIX HOHy.TIﬂL[I/I}IX
[6,10,13,15-18,20].

B pesynbTare mpoBeeHHBIX paHee uccienoanuii [4,7,12]
BELIBIIEHO Oornee 20 TajacceMHUYEeCKUX MYTalllil U ycTa-
HOBJICHO, YTO HaHOOJIee YaCTO BCTPEHAIOIIMMUCS MyTa-
OusAMH B-TIIOOMHOBOTO TeHa B A3epOailpkaHe SBIACTCS
Codon 8 (-AA), IVS 1.6, IVS 2.1.

Lenpro HACTOSIIETO HMCCIENOBAHUS SIBUIOCH U3Y4YCHHE
(PEHOTHUIINYECKOTO MPOSIBIICHHS STHX MyTALUH B reTepO3H-
TOTHOM, TOMO3UTOTHOM 1 KOMITAYHIHOM COCTOSIHHSIX, OTIpe-
JeJIeHIe KOPPEeIAUN MEXIy TeHOTUIIOM U (EeHOTHIIOM
HanboJee pacpoCTpaHEHHBIX B A3epOaiiKane My TaIii.

Matepuaa u metoasl. O6cienoBano 137 60TBHBIX TOMO-
3UTOTHOH, TETEPO3UTOTHON [-TaslacceMueii i JpenanoTa-
naccemueii (S/B-tamaccemus).

O06pa3irs! KpoBH OOTHHBIX TOMEIIAH B IPOOHPKH, coaep-
JKaIe STHICHANAMUHTETPAYKCYCHYTO KHCIOTY. /lnarunos
TaJIaCCEMHH CTABUJICS HA OCHOBaHUH ITOKa3aTeNeil KpacHOM
KpoBH U (pakunii remornodrHa. OnpeIessiTi KOITHIECTBO
SPUTPOLNTOB, COAECPKAHUE IeMOrI00NHA, MOKa3aTeIn
TEMaTOKPUTA M 3PUTPOLUTAPHBIX WHAECKCOB — CPEIHMH
o0beM sputpounToB (MCV), cpenHee conepKannue remMo-
mobmaa (MCH) u cpenHss KOHIIEHTpAIHU TeMOroornHa
(MCHC) ¢ ucrnonap30BaHHEM T€MaTOJIOTHYECKOTo aHa-
mm3aropa Sysmex XT2000i (Anonus). Bo Bcex cmydasx
TIPOBOJIIITN HCCIIEIOBaHNE (PpaKIiii TeMOTTIO0MHA METO-
JaMu ekTpodopesa Ha areTaT-IeuTIoNIO3HBIX TIEHKaX
7 BBICOKOpa3pemaroneii KUAKOCTHOW XpoMoTorpadun
(HPLC) na armmapate VARIANT II Haemoglobin Testing
System ("BIO-RAD", CIIA). [Ins BeISBICHHUS MYTaIHi
B-rmo6uHoBOTO TeHa JIHK sxcTparuposai u3 OSIbIX Kpo-
BAHBIX KJeToK. [ ammmdukarn JJHK ncmons3oBamm
tepmonmkiep C-1000 ("BIO-RAD", CIIIA).

Tanaccemuueckre MyTalliH BISBIISUIN C HCTIOJB30BAaHUEM
Metona obparnoit rubpumuzanuu (OI'). HMccnenoBanue
metogoM Ol mpOBOAMIIN C MCIIONIBb30BAHUEM KOMMeEpUe-
CKHX TECT-CHCTEM JUIs BhIsBIeHUs MyTarmil (B-Globin
StripAssay Kit, ViennaLab Cat. No. 4-130, ViennaLab
Diagnostics, Vienna, Austria) cormacHO WHCTPYKIHHA K
TECT-CHCTEMAM.

CraTtuctHieckyro 00pabOTKy IMOJYUYEHHBIX JaHHBIX
MIPOBOAMIIN C UCIIOIB30BAaHUEM METO/IOB BapHA[HOHHOM
craructuku B mporpamme Microsoft Office Excel 2007.



GEORGIAN MEDICAL NEWS
No 12 (261) 2016

PesyabTaThl M uX 06cy:xkaeHue. B pesymprate 06-
clieOBaHUS BBISBICHO 146 MyTaHTHBIX aynenei
B-rmo6unoBOTO TeHa 19 BHmoB. Cpeam HuX 47 pas
BcTpevancs Codon 8 (-AA): B TeTepO3UTOTHOM CO-
CTOSHHH - y 14, B TOMO3UTOTHOM cOCTOSHUH - v 10, B
couerannu ¢ myrtamueit Codon 6 (A-T), mpuBogsmeit
K IPEMaHOTalaCCEMUN - y 7 U B COUETAHUU C APYTUMHU
6era-tamaccemuueckumu mytanusmu [Codon 8 (-AA)/
IVS 2.1, Codon 8 (-AA) IVS 1.6] - y 2 06ciiemoBaHHBIX.
Myrtanus [VS1.6 BcTpewanacs 27 pa3: B TeTEPO3UTOTHOM
COCTOSHHH Y 4, B TOMO3UTOTHOM COCTOSSHUU y 11, B co-
yetanuu ¢ mytanueir Codon 8 (-AA) - y 1. Myramnus
IVS2.1 Berpedanace 20 pa3: B TeTepO3UTOTHOM COCTO-
SIHUU Y 5, B TOMO3UTOTHOM COCTOSIHUU Y 7, B COYETAHUU
¢ mytanueit Codon 8 (FAA) y 1.

C memnpio BEISBICHUS 0COOEHHOCTEH (HDEHOTHUITHIECKOTO
MposiBIIeHUs Tanaccemmdeckoit mytanuu Codon 8 (-AA)
OTIENBHO MPOAHAIN3UPOBAHBI I'€MaTOJIOTMYECKUE TTOKa-
3aTeJI TeTEPO3UTOT, TOMO3HUIOT M KOMITAyHOB I10 3TOMY
[IaTOJIOTHYECKOMY TeHY (C APYTHMMH TaJlaCCeMUYSCKHMHU
MyTalUsAMH U MIATOJIOTHYECKUM TeMorioonHoMm S). ['ema-
TOJIOTHYECKHUE [T0Ka3aTe Il HOCHTETIEH TalacceMUIeCKOro
rera Codon 8 (-AA) npuBenens! B Tabnure 1.

W3 tabnunsl 1 SBCTByeT, 9To U3 0OcienOBaHHBIX 14
OO0TBHBIX (8 MUIl MYKXCKOTO M 6 JHI] )KEHCKOTO T0J1a) B
BO3pacTe OT 2 70 34 JeT KOMTUYECTBO IPUTPOLHUTOB Y
6onpmmHCTBA (n=11) OBIIO BBHIIIE HOPMBI, B TO BPEMs
Kak sputponuTapusie nHAekcs (MCV, MCH, MCHC)
MTOHM)XEHBI y Bcex o0cnenoBanHbIX. Conepkanue HbAz,
KpoMe JIByX ClydaeB, ObLIO BBIIIE HOPMBI. YPOBEHB

(heTanbHOr0 reMOTIOOMHA HAXOUIICS B Mpeaeiax Hop-
MBI (10 2%) y 8 1 BBIlIIE HOPMEI - Y 6 00CIeOBaHHBIX.
CpaBHHTENbHBIN aHAIN3 YPOBHS I'eéMOIIOONHA B yKa3aH-
HBIX I'PyNIax MOoKa3all, YTO B IPYIIEe ¢ HOPMaJIbHBIMU
nokasarensimMu HbF cpennuii ypoBeHb reMoriioduna
BbIIIC, YEM B I'pylIne€ C MOBBIIICHHBIM MOKa3aTCIaAMU
JlaHHOHM (pakiuu remMornoOuHa, pa3HHUIlAa COCTaBUIIA
1,1 r/nn. OnHako pa3HHIa OKa3ajlach CTATHCTHYECKH
HenoctoBepHoii (p>0,05). Camoe BbICOKOE COJIEpKAHUE
HbF (10,7%) orMe4anoch y 0OJbHOMN C CAMBIM HU3KUM
ypoBHeM remorinobuna (8,8 r/mi) ¢ KIMHUKOW Maion
TaJacCCeMMH B Bo3pacTe 22 JIeT U HU pa3y He MoTyJaBIIen
reMoTpaHnc(y3uu B TeUCHHE BCEH KU3HU.

I'emaronoruyeckue moxasareay rOMO3UIOT IO Tajacce-
muueckomy reny Codon 8 (-AA) npuBezieHbI B Tabnuiie 2.

W3 tabaunbl 2 sSBCTBYET, 4TO U3 oOcieqoBaHHBIX 10
60JIbHBIX (7 JUI] MYXCKOTO M 3 JIHIIA )KEHCKOTO T0JIa)
B Bo3pacTe oT 1 10 26 JeT KOJIUYECTBO IPUTPOIUTOB,
MOKa3arelib TeMaTOKPHUTA Y BCEX OOJbHBIX OBLIH 3HAYHU-
TenbHO MoHmwkeHbl. MCV oka3anoch MOHUKEHHBIM Y 7,
MCH u MCHC -y Bcex 10 6onbHbix. Conepixanne HbA,
He OBUIO YBEJIMUEHO HU Y OJTHOTO OOJIBHOTO, B TO BPEMs
KaK OTMEYaJ0Ch 3HAUUTEIbHOE yBEIHMUYCHHE COAepIKa-
HUs (heTasbHOro reMOorIo0MHAa BO BCeX Cirydasix. Y Bcex
OONBHBIX HAOMIOATaCh KITMHUKA OONBIION TaTacCEMUH,
BCE OHHU TI0JTy4YaJIi TeMOTPaHC(y3UH C pAHHETO BO3pacTa.

I'emaronoruueckue nokazaresiv KOMIayH/I0B 110 Tajacce-
muueckomy reny Codon 8 (-AA) u reny HbS (mpenano-
TajgacceMusi) MPUBEACHBI B TabuIe 3.

Tabnuya 1. I'emamonocuueckue nokazamenu npu cenomune Codon 8 (-AA)/Normal

6?;:2’3)‘ Bos- | 35;‘:}‘)’:" Hs | HCT | MCV | MCH | MCHC | HbA, | HbF
| pact alomm | @ | G | @n | @ | @ | ) | (%)
874-12 3 K 6,27 112 | 378 | 603 | 179 | 296 50 | 29
875-12 2 M 8,80 1,1 | 377 | 636 | 187 | 297 53 3.2
918-12 | 30 M 7,70 139 | 471 | 612 | 181 | 295 48 | 09
919-12 | 20 K 6,36 1,5 | 397 | 624 | 181 | 290 53 1.9
2367-12 | 22 K 4,58 88 | 300 | 655 | 192 | 293 33 | 107
2597-12 | 6 K 5,20 99 | 306 | 3588 | 17,1 | 29,1 44 | 09
2605-12 | 20 M 7,06 122 | 415 | 588 | 173 | 294 47 | 05
2614-12 | 18 M 7,20 127 | 418 | 581 | 176 | 304 4.4 1,1
267112 | 21 K 5,63 10,1 | 344 | 61,1 | 179 | 294 52 | 08
1081-11 | 34 M 6,32 129 | 444 | 703 | 204 | 29, 40 | 09
2006-11 | 26 K 4,82 95 | 301 | 624 | 197 | 316 35 | 24
708-11 18 M 6,38 107 | 362 | 567 | 168 | 296 43 1,6
710-11 13 M 5,62 93 | 312 | 555 | 165 | 288 40 | 27
729-11 25 M 6,55 120 | 400 | 61,1 | 183 | 300 44 | 238
M 18,4 6,10 1,0 | 375 | 614 | 182 | 297 45 | 24

m 9,0 1,20 2,1 55 | 06 | 37 0,7 0.6 | 26
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Tabnuya 2. I'emamonozuueckue nokazamenu npu eenomune Codon 8 (-AA) / Codon 8 (-AA)

6(&3‘:}?&( Bos- | BE;':EI‘" He | HCT | MCV | MCH | MCHC | HbA, | HbF
0, () o,
| pact a0 | @ | ) | @) | @ | @ | ) | (%)
397-12 14 M 3,57 8,9 29,6 82,9 24,9 30,1 1.4 77,2
694-12 21 X 4,50 8,5 27,4 60,9 18,9 31,0 1,7 76,6
695-12 24 M 3,68 7,1 25,0 67,9 19,3 28,4 2,5 79,3
808-12 1 M 4,90 9,7 30,8 62,9 19,8 31,5 2,0 55,0
902-12 1 M 4,37 8,9 29,1 66,6 20,4 30,6 2,0 61,4
929-12 26 M 3,92 9,9 33,6 85,7 25,3 29,5 1,8 47,4
1721-12 2 X 4,41 8,6 28,0 63,5 19,5 30,7 1,5 70,9
1745-12 5 M 2,65 5,6 19,6 74,0 21,1 28,6 1,7 58,4
1896-12 2 X 3,39 6,7 22,7 67,0 19,8 29,5 32 54,0
2018-11 25 M 1,02 2,7 8,9 87,3 26,5 30,3 3,0 56,0
M 12,3 3,53 7,4 25,5 72,2 21,7 30,0 2,1 63,6
m 11,0 1,10 2,2 7.1 10,0 2,9 1,0 0,6 11,4
Tabnuya 3. I'emamonozuueckue nokazamenu npu 2enomune Codon 8 (-AA) / Codon 6 (4-T)
6?;:2’3)‘ E:ST o 35::51‘" Hs | HCT | MCV | MCH | MCHC | HbA, | HbF | HbS
o, () o, ()
- alo | @0 | 8 | @ | @0 | @ | %) | %) | (%)
2773-12 26 M 4,20 8,3 26,5 63,1 19,8 31,3 5,7 8,7 76,3
2677-12 5 X 3,69 8,1 25,6 | 658 20,8 31,6 53 12,1 71,1
892-11 34 M 3,86 8,3 28,1 72,8 21,5 29,5 2,9 7,6 84,0
2455-11 25 M 5,67 11,8 379 | 66,8 20,8 31,1 3.9 7,6 76,1
2944-12 28 M 4,29 8,4 27,1 63,2 19,6 31,0 52 10,0 | 73,0
3016-12 28 M 4,31 7,6 269 | 624 17,6 28,3 5,8 6.9 74,0
704-11 27 X 3,78 7.9 259 | 685 20,9 30,5 6,1 7,0 75,0
M 23,6 4,35 8,9 29,1 66,4 20,0 30,4 4,9 8,6 73,9
m 9,2 0,70 L5 4.4 3,7 1,3 1,2 1,2 1,9 4,5

W3 Tabnuiibl 3 SIBCTBYET, YTO U3 0OCIIEIOBAHHBIX 7 OOJILHBIX
(5§ i My>cKoro u 2 JMIa XKEHCKOTO I10jla) B BO3pacTe
oT 5 10 34 JeT KoIM4YecTBO IPUTPOLIUTOB, MOKa3aTelb
reMaToKpuTa U 3putpouuTapHsie naaexcsl (MCV, MCH,
MCHC) y Bcex 00JIbHBIX ObLIH 3HAYUTEIBHO CHIDKEHBI. Bo
BCEX CIy4asX ONpeAessICS aHOMaJIbHBIN reMorIoOuH S.
Conepxanne HbA, B 6 ciyyasx, a GeTanbHbIi reMorioonH
BO BCEX Clly4asx ObUIM BbIIIE HOPMBI. Y BCeX OOJBHBIX
HaOnroanack KIMHUKA MPOMEXKYTOUHON TallacCeMuH,
1 OHM TOJNy4aJd PEKOMOMHAHTHBIM 3PUTPONOITHH WIU
THIPOKCHMOYEBUHY B Ka9€CTBE aJIbTepPHATUBBI TeMOTpPaHC-
¢dy3uoHHOIT Tepanui [5].

W3BecTHO, UTO CABUT paMKH CUMTHIBAHUS IIPU TaJlaCCEMHU-
yeckoii MmyTtaru Codon 8 (-AA) MIPOUCXOIUT B pe3yJIbTare
TepMUHAIMH TpaHCsimK B KofoHe 21 (TGA) u npuBoauT k
fBP-ramaccemun, 4eM U OOBSICHSIETCS TSHKETOE KITHHHYECKOS
MIPOSIBJIEHHE 3a00JIeBaHNUs IPU TOMO3UTOTHOM Haclie[oBa-
HUH 3TOH MyTalUH.

VY aByx 0OCIEIyeMbIX YCTaHOBICHO KOMIAyHIHOE reTe-
posurotHoe coctosiare Codon 8 (-AA)/ IVS 2.1 u Codon
8 (FAA) IVS 1.6. B nepBom citydae 3To ObUT My)KUYHHA B
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BO3pacTe 26 JIeT CO CIEeAYIONIMMH T'eéMaTOJ0THYeCKUMU
MOKA3aTeNIIMK: SPUTPOIMTHI - 5,02x10'%/;m; HB — 9,4 /115
HCT - 33,4%; MCV — 66,5 ¢x; MCH — 18,7 nir; MCHC
— 28,1 r/nm; HbA, — 3,8%; HbF —45,7%. Cnenyer orme-
TUTh, uTo [VS 2.1 OTHOCUTBCS K MyTalusaM CIUIaficuHra,
NPUBOAIIUNX K HapymieHur nporeccunra PHK, urto
npuBoauT K BO-Taraccemuu. Bo BropoMm ciydae - 1eBoYKa
B Bo3pacte | roja, ¢ HIDKE MPHUBEICHHBIMU TeMATOJIOTU-
YECKMMH MOKa3aTesIMU: 3pUTPOIUTHI - 3,70x10'%/i1; HB
—6,8 v/m1; HCT — 23,5%, MCV — 63,5 ¢x; MCH — 18,4
nr; MCHC - 28,9 r/mi; HbA2 — 1,6%; HbF —27,7%. IVS
1.6 OTHOCHUTCSI K MyTallUsIM B KOHCEHCYC CalTaX, TaKkKe
MPUBOJIIINX K HapyIeHuto mporeccunra PHK, ognako B
ormnume ot mytaiuu Codon 8 (FAA)/ IVS 2.1, npuBoxut
K B*-Tanaccemun.

C uenplo BBIIBICHHS OCOOCHHOCTEH (PeHOTHIUYECKO-
ro MposiBIeHUs TanacceMudeckoit myrtanuu IVS1.6
MpOaHAIU3UPOBAHBl IEMAaTOJIOTHYECKHE TT0Ka3aTeln y
TeTePO3UroT, TOMO3UTOT U KOMITayHJIOB 110 YKa3aHHOMY
MaTOJIOTUYECKOMY TeHy. [ emMaToiornueckue moxkasareiu
HocuTelnel TaizacceMuyeckoro reHa IVS1.6 mpuBeneHsl
B Tabmunax 4 u 5.
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Tabnuya 4. I'emamonozuueckue nokazamenu npu cenomune 1VS1.6/Normal

6&1[:,[1?3:( Bos- | . |3purpountsi| He | HCT | MCV | MCH | MCHC | HbA, | HDF
=4 pacr (x10'%/11) (r/mn) | (%) () (mr) r/mn (%) (%)
1520-12 31 M 5,09 10,6 36,6 71,9 20,8 29 32 0,72
1607-12 23 M 5,28 13,2 44,2 70,4 21 29,9 3,4 0,69
1609-12 21 XK 522 10,6 36,7 70,3 20,3 28,9 4,3 1,20
2507-11 20 X 3,37 7,7 27,4 81,3 22,8 28,1 4,2 1,80
M 24 4,60 10,5 36,1 74,3 21,3 29,0 3,8 0,93
m 5 0,92 2,2 6,9 53 1,1 0,7 0,6 0,26
Tabnuya 5. 'emamonozcuyeckue noxkazamenu npu cenomune 1VS1.6/1VS1.6
lndp
GOMELHLIX Bos- ot Dpurpouu- Hs HCT | MCV | MCH | MCHC | HbA, HbF
n=11 pacr 1ol (x10%/0) | (r/m0) (%) (o) (mr) (r/m) (%) (%)
355-12 41 X 5,27 7.9 27,9 52,9 15,0 28,3 7,3 5,4
356-12 46 M 4,91 7,5 27,3 55,6 15,3 27,5 8,4 6,5
1624-12 19 M 5,58 8,3 28,8 51,6 14,9 28,8 4,4 9,9
2589-12 12 M 4,46 7,8 25,2 56,5 17,5 31,0 6,0 5,2
2025-11 49 X 2,90 4,4 19,0 65,5 15,2 23,2 54 53
2401-11 50 M 3,19 6,3 25,2 79,0 19,7 25,0 5,0 12,6
2450-11 20 X 4,05 7,2 25,5 63,0 17,8 28,2 3.8 14,7
2552-11 36 X 1,73 3.4 13,2 76,3 19,7 25,8 5,1 13,5
2911-11 30 M 3,47 6,3 22,1 63,7 18,2 28,5 32 16,3
3316-11 50 M 2,34 4,2 15,8 67,5 17,9 26,6 5,6 15,3
899-11 52 M 3,30 5,1 17,9 54,2 15,5 28,5 5,0 24,0
M 36 3,73 6,2 22,3 62,8 17,0 27,4 54 11,7
m 15 1,22 1,7 5,3 9,3 1,9 2,1 1,5 5,9

W3 Tabnuiret 4 IBCTBYET, YTO 00CeI0BaHO 4 OOJIBHBIX, U3
HUX 2 MY>XYHUH 1 2 )KE€HIIUHBI B Bo3pacTe oT 20 net 10 31
roxaa. [Tokazatens sputponutoB y 3 u3 4 00CIEeI0BaHHBIX
OBbUT BBIIIE HOPMBI, & YPOBEHb I'eMOIIOOMHA - ITOHWKEH
y 3 oOcnenoBaHHBIX. B IBYX ciydasx aHeMus HOcHIa
YMEDPEHHBIH, a B OJIHOM CJly4ae BBIPAKCHHBII XapaKTep
(HB=7,7 r/11). Takoe 3Ha4UUTENHLHOE YMEHBIICHHE COJIEPIKa-
HUsI TeMOIVIOOMHA B MOCIIEHEM CITydae MOYKHO OOBSCHHUTh
HaJIMYHeM y OOJIBHOM COMYTCTBYIOIIETO Ie(HIMTA JKeTe3a.
Bo Bcex ciywasix oTMedajoch CHW)KEHHE TOKasareliei
sputpormrapHsix ugaekcoB (MCV, MCH, MCHC). Conep-
xanue HbA B IByX cityudasx ObLI0 BbilE HOPMBL. YPOBEHb
(eTaspHOro reMonIo0MHa BO BCEX CITydasix HaXOJHJICS B
npenenaax HopMmsl (10 2%).

I'emaronoruueckue Noka3aresy FOMO3HIOT MO TaJlacCeMHU-
yeckomy reny 1VS1.6 npuBenens! B Tabnuie 5.

Kak cnenyer u3 tabnuipl 5, 00cae0BaHO 7 JIUI] MY»KCKO-
ro 1 4 nuIa )KEeHCKOTo Tojia B Bo3pacte oT 12 1o 52 jer.
KonnvecTBo 3puTpoTOB OBUIO B HOPME B 5 Cilyyasx, B
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OCTJIbHBIX CITy4asiX 3TOT TOKa3aTesb ObUI OHIKEH. YPO-
BEHb I'eMOIII0O0MHA, T0Ka3aTeNlb ITeMaTOKPUTA U 3PUTPOLIHU-
tapuble nHaekcsl (MCV, MCH, MCHC) y Bcex 00bHBIX
ObL1M 3HaUMTENBHO MoHMKeHbl. Coneprkanne HbA, u HbF
OBUIO TIOBBINIEHO Yy BCEX OOCIENOBAHHBIX B Pa3IMYHOM
crenenn. CpaBHUTENBHBIN aHAIN3 YPOBHS reMOIVIOONHA y
OOJIBHBIX C COZIepKAHNEM (PETaTBHOTO FeMOTTIOOMHA HIKE
u Boite 10% mokasait, 4To B rpyrre ¢ nokasareasiMu HbF
Hiwke 10% cpeqHuil ypoBeHb TeMOTIIOOMHA BBIIIE, U dTa
pasHuIa cocrapiser 1,76 r/mi (pa3HUIlA CTATUCTHUCCKU
JIOCTOBEpHA).

Mytarmusa IVS 1.6 oTHOCHTCS K MyTalusM B KOHCEHCYC
caifTax, IpUBOJAIINX K HapymeHuto mporeccunra PHK.
Tak Kak 3Ta MyTanusi OTHOCHTBCS K 3 -MyTalusIM, T.€. TIpH
ATOW MyTallMU CUHTE3 OeTa-1erell NIoOUHA He OTCYTCTBYET
MIOJTHOCTHIO, @ TOJIBKO YMEHBIIICHA CKOPOCTh CUHTE3a 3THX,
y Bcex OOJIbHBIX HaOJIOA)Iach KIMHUKA TIPOMEKYTOUHON
TasacceMuu M OOJBIIMHCTBO OOJBHBIX OOXOIMINCH Oe3
tpancdy3un kpoBu. ToabKko 2 OOJIBHBIX MOTYYATH TeMO-
TpaHC(y3UH DIUZ0IMIECCKH.
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Tabnuya 6. I'emamonozuueckue nokazamenu npu eenomune 1VS2.1/Normal

6(1)3[:2)33( Bos- o Jpurpouu- Hs HCT | MCV | MCH | MCHC | HbA, HbF
n=s pact oI (x10%/0) | (r/m0) (%) (1) (nr) (r/m) (%) (%)
891-12 49 M 6,23 11,8 39,6 63,6 18,9 29,8 5,2 1,2
928-12 36 M 7,37 12,5 40,3 54,7 17,0 31,0 6,2 1,0
982-12 17 M 6,43 11,8 37,8 58,9 18,4 31,1 5,2 0,9
681-11 23 XK 5,96 10,2 34,1 59,9 17,9 29,9 5,1 1,4
730-11 21 M 6,44 11,4 39,3 61,0 17,7 29,0 5,0 1,0
M 29 6,46 11,5 37,9 59,5 18,0 30,1 5,4 1,1

m 0,61 0,8 2,5 3,3 0,7 0,9 0,5 0,2

Tabnuya 7. I'emamonozuueckue nokasamenu npu cenomune 1VS2.1/1VS2.1
Mudp

GOMBHBIX Bos- o Jpurpoun- Hs HCT | MCV | MCH | MCHC | HbA, HbF
n=7 pact o1 (x10'%/01) | (r/na0) (%) (1) (mr) (r/ma) (%) (%)
355-12 52 M 4,29 9,6 30,4 70,9 22,4 31,6 2,0 59,7
356-12 31 M 2,16 5,8 20,1 93,1 26,9 28,9 1,5 67,0
1624-12 42 XK 3,25 6,9 242 74,5 21,2 28,5 1,8 79,2
2589-12 7 M 4,06 8,9 27,5 67,7 21,9 32,4 1,8 63,2
2025-11 2 M 2,21 3,6 12,3 55,7 16,3 29,3 1,9 67,2
2401-11 33 XK 1,83 5,0 15,6 85,2 27,3 32,1 2,4 21,6
2450-11 25 M 4,38 9,3 30,6 69,9 21,2 30,4 3,9 62,5
M 27 3,15 6,9 22,6 74,0 223 30,5 2,3 57,9

m 18 1,10 2,3 7,2 12,2 3,8 1,6 0,8 18,1

C 1enpio BBISBICHHS 0COOCHHOCTEW (DEHOTHITMYECKOTO
MpOosiBIICHUs TanacceMuueckoi mytauuu [IVS2.1 otaensHo
[IPOAHAJIN3UPOBAHBI FEMATOJIOTHYECKUE MIOKA3aTeNH Y re-
TEPO3UT0T, TOMO3UTOT U KOMIIayH/IOB 10 3TOMY I1aTOJIOTU-
yeckoMy reny. [emaronoruueckue nokasareian HOCUTENeH
TanacceMudeckoro reHa [VS2.1 npuseneHs! B Tadmuiie 6.

Kax crietyer u3 Tabnunel 6, y 00ciae10BaHHbIX 5 ull (4 u3
HHX MY’KCKOTO 1 | >KeHcKoro 1osna) B Bozpacte ot 17 1o 49
JIET TIOKa3aTelb SPUTPOLMTOB OBUT BBIIIE HOPMBI, YPOBEHb
reMOIVIO0VHA He3HAUYMTEIIbHO TIOHIDKEH Y BCeX 00CIIe10BaH-
HBIX. Bo Bcex cirydasix oTMedaIoch CHIDKEHHE MoKasareseit
spurponmurapHbix HHAeKcoB (MCV, MCH, MCHC). [Toka3a-
Tenb coneprkanns HbA, Bo Beex citydasx ObLI BbIILE HOPMBL.
VYpoBeHb (eTaTbHOro reMorIoorHa y BceX 00CIIe10BaHHbIX
HaXOJWJICS B IpeJiesiaX HOpMBI (10 2%).

I'emaTonoruueckue noka3zareny FrOMO3UIOT MO TaIacCeMHU-
yeckoMmy reny [VS2.1 npuenenst B Tabmuue 7.

ComtacHo JaHHBIM TaOJMUIbI 7, U3 00CIIET0BAHHBIX 7 JINIT
(5 My>KuMH U 2 )KSHIMHBI) B Bo3pacTte oT 2 10 52 nery 3
I0Ka3aTelib SPUTPOLIUTOB ObUT B HOPME, Y OCTAIIBHBIX - IO~
HIDKEH. YPOBEHb I'eMOIJIOOMHA, [T0Ka3aTelb I'eMaTOKpUTa
u sputponurapusie uujaexcsl (MCV, MCH, MCHC) y
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Bcex OOJBHBIX OBUIN 3HAYUTEIHHO NOHIKEHBI. Conepxa-
nue HbA, Ob110 MOBBIIIEHO Y OHOTO 00CIIEI0BAHHOTO, a
conepkanue HDF - y Bcex oOCIieIOBaHHBIX B pa3IMIHON
CTEIICHU.

Taxum 00pa3oM, pe3ylbTaThl MPOBSICHHOTO UCCIICIOBAHUS
TTO3BOJIHIIU OTIPEICIUTH (PEHOTUITICCKHUE ITPOSIBIICHUS HAM-
OoJtee YacTo BCTPEUArONIMXCS B A3epOaiikaHe TaacceMu-
yeckux Mytanuii Codon 8 (-AA), IVS1.6 u IVS2.1 B rere-
PO3UTOTHOM, TOMO3HTOTHOM M KOMITAYHJTHOM COCTOSIHUSIX.

Bbaaropapuocts. JlanHas paboTta BeINONIHEHA IPH pUHAH-
coBoii nozepxke GoHia pa3BUTHS HAYKH IIPH ITPE3UJICHTE
AszepOaiimkanckoil pecrryonuku - I'pant Ne - EIF-2011-
1(3)-82/46/3.
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SUMMARY

THE PHENOTYPIC MANIFESTATIONS OF THAL-
ASSEMIC MUTATIONS IN AZERBAIJAN

Asadov Ch., Mammadova T., Abdulalimov E.,
Gafarova S., Aliyeva G.

Institute of Hematology and Transfusiology, Baku, Azer-
baijan

The aim of this study was to investigate the phenotypic
expression of the most common B-globin gene mutations -
Codon 8 (-AA), IVS 1.6 and IVS 2.1 in heterozygous, ho-
mozygous and compound with HbS in Azerbaijan. In total,
137 homozygous and heterozygous B-thalassemia and S/B-
thalassemia individuals were included to the study. Red
blood cell count, hemoglobin, hematocrit and erythrocyte in-
dices were studied. Furthermore, hemoglobin fractions were
analyzed by electrophoresis on cellulose acetate films and
high performance liquid chromatography. Thalassemic mu-
tation were detected using reverse hybridization method via
commercial kits. Increased red blood cell count, decreased
erythrocyte indices and high HbA2 was observed in hetero-
zygous individuals causing thalassemia minor. The results
obtained during the screening of mutations and analysis of
hematological parameters clearly showed that the phenotyp-
ic expression of homozygous mutations, on the other hand,
varies between different mutations.

Keywords: thalassemia, S/p-thalassemia, codon, geno-
type, phenotype.

PE3IOME

®EHOTUINMUYECKHUE MPOSABJEHUS TAJIAC-
CEMUWYECKHX MYTAIIUM B ASEPBAWI)KAHE

Acanos U./1., Mamenosa T.A., Aoayaaaumos J.P.,
Kadaposa C.H., Anunesa I'.3.

Hnemumym cemamonoeuu u mpancgysuonoeuu, bBaky,
Asepbatiodcan

[{enpr0 HACTOSAIIETO HCCIENOBAHUS SABHJIOCH M3YUCHHE
(beHOTI/IHI/I’-IeCKOFO IMMPOABJICHUA TaJTaCCEMHNYCCKUX MYyTa-
HI/Iﬁ B I'CTCPO3UTOTHOM, TOMO3UTOTHOM U KOMIIAyHIHOM
COCTOSTHUSAX, OTIPEACTICHUE KOPPEIIAIIMH MEKAY TCHOTUIIOM
1 eHOTHIIOM Hanbosee pacpoCcTpaHEHHBIX My TaI|iA s
pa3paboTku 3PPEKTUBHON TAKTUKH JICYCHHUS OOJBHBIX
TaJlaCCEMUEH IIyTEM CKPUHUHIA UX MYTallUM.
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O6cnenoBano 137 GOIBHBIX TOMO3UTOTHOM, T€TEPO3UTOT-
Hoii B-Tamaccemueii u S/B-tamaccemueii. OnpeaeiieHbl
MOKa3aTesIn COMAEPIKaHUsI APUTPOLUTOB, reMOrIo0nHa,
reMaTOKpUTa U IPUTPOLUTAPHBIX MHIEKCOB. IIpose-
JIEHO HcclieloBaHue (Ppakiuii reMorIo0rHa MeTo1aMu
anekTpodopesa Ha aleTaT-1eUIOI03HbIX TUIGHKaX U
BBICOKOPA3peIIAONICH KUIKOCTHON XpoMOTOTrpaduu.
Tanaccemuueckue MyTalluu BBISABJICHBI METOJOM 06-
paTHOM THMOPUAM3ALMK C MCTOIB30BAHUEM KOMMepUe-

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

CKUX KHUTOB. Y FeTepO3UIOT HAOII0AaI0Ch yBEIUUYCHUE
KOJIMYECTBA SPUTPOLIUTOB, CHUKCHUE IPUTPOLUTAPHBIX
WH/ICKCOB U MoBbImeHne ypoBHs HbA2, uto npuBoaut
K TajacceMud MUHOpP. DeHOTUNHUECKAs dKCIPECCHs
TOMO3HMTOTHBIX MyTallMi OTIMYagach MPHU Pa3IuIHBIX
MyTanusax. Pe3ynbraTel, MOTy4YeHHBIE B X0/1€ CKPUHUH-
ra MyTaluil ¥ aHaJIU3 TeMaToJIOTMYEeCKUX MoKa3arenei
BBISIBUJI, YTO ()EHOTUITMYECKOE MPOSIBICHUE BapbUPYET
MEXAY Pa3IuIHBIMU MYyTallUSIMHU.
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JIOHOPCTBO Y HEKOTOPBIE ITPOBJIEMbI BPAKA JIOHOPCKOM KPOBH

Tamremupos K.K., Umanrasunos C.b., Tammremuposa O.I., Eromunn B.JI.

Tocyoapcmeennuiii meouyunckuti ynusepcumem 2. Cemet, Ilasnooap, Pecnyonuxa Kasaxcman

Bonpocs! obecniedennst 6€30MacHOCTH BIWBAHUH TOHOP-
CKOM KpOBM M €€ KOMIIOHEHTOB pELIUIIUEHTAM 110 CEH EHb
SIBISTFOTCS] OTHAMH M3 CaMbIX CIIOXKHBIX B TPAaHC(y3HOIIO-
run [3,14,15,28]. OCHOBHBIM OCIIO)KHEHHEM T'€MOTpaHC-
¢by3un sBrseTcss TpaHC(y3HOHHO-TPAHCMUCCHBHOE WH-
¢ummpoBanue Ha (hOHE YXYAIICHHUS SITHICMHOIOTTIECKOM
cutyaruu o BUY-nndexmym, renarntos B u C, cudmmm-

80

ca [9,11,23]. HecmoTps Ha BBICOKHI YPOBEHb COBPEMEH-
HBIX METOIOB 3arOTOBKH, IepepadOTKH, KOHCEPBHPOBA-
HUS U XPaHEHUsI, UMMYHOCEPOJIOTHYECKON THarHOCTUKH
1 TECTUPOBAHHMS KPOBH JIOHOPOB Ha HAJIM4YHE HH(EKLHH,
MIOJHOCTBIO HCKIIFOYHTH PHCK Iepeadyd TpaHC(y3HOH-
HO-TPAaHCMHUCCHUBHBIX MH(EKINHA TPH TpaHCPy3UIX T0-
HOPCKOM KpPOBH HEBO3MOXHO [2,5,6,12,17]. B cBsi3m ¢
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STHM, PEIUNUEHTH KPOBH M €€ KOMIIOHEHTOB OKa3aJNCh
B HEJOCTATOYHON Mepe 3allMIIEHBI OT TPaHC(HY3UOHHO-
TpaHCMUCCHUBHBIX HMH(pekuni [19,24,27]. BoabmmMHCTBO
HccieioBarenell OCHOBHBIM HCTOYHHUKOM Iepeiauyd MH-
(dexiuii cuutaer «OCCCUMITOMHBIX» HOCHTENEH, KOTO-
pble MOTYT OBITh MOTEHIUAILHBIMU JIOHOPAMHU C OTCYT-
CTBHEM KAaKUX-JIMOO MpOsBICHU# 3aboneBanuii [4,7,8].
[Ipu 5TOM OCHOBHBIM MEXaHU3MOM Ieperadu Bo30ynu-
Tenel sBisieTcs napenTepanbHeiid myTh [10,18]. Brep-
BbIC BBISBJICHHBIC 1 BHOBb BO3HHMKAIOIINE HWH(EKIINOH-
Hble 3a00JIeBaHUS CO3JAIOT yIPO3y BCEMY MHUPOBOMY
COOOIIECTBY M HAHOCST 4YacTH HACEJEHHs TUIAHETHI
TSKEJIbI TYMAaHUTAPHBIM, JKOHOMUYECKUN U COLUAIIb-
HbI# yiep06 [20,26]. B nexoTopsix crpanax LleHTpans-
HOM A3MHU pacnpoCTPaHEHHOCTh MapeHTEePaNbHbBIX HH-
(dekuuii cpeau ITOHOPOB MOYTH Takas Ke, KaK CPeau
HaceleHUd B nenoMm. Hampumep, pacnpocTpaHEHHOCTh
renatuta C cpeau TOHOPOB KPOBM olieHUBaeTcs B 3%,
YTO NMPAKTHYECKH COOTBETCTBYET €ro paclpoCTpaHEH-
HOCTH CpeIM HaceJeHHUs B IEJIOM. YBEIMYEHHE TOJU

Opaka JOHOPCKOW KpOBHU 1O NpHYUHE €€ WHPUIUPO-
BaHUS BEJET K MOBBIIICHUIO CTOUMOCTH YCIYT CIIYKO
KPOBHU M, €CTECTBEHHO, OTPUIATEIILHO CKa3bIBAE€TCS Ha
00ecIe4eHHOCTH IOHOPCKOM KpoBbio [21,22].

Lemnpro nccnenoBanus sSIBUIOCH U3YYHUTh YACTOTY U CTPYK-
Typy Opaka noHOpckoi kpoBH B [laBiomapckoM peruoxe
Kazaxcrana.

Marepuan u Meroabl. IIpoBeneH peTpOCHEKTUBHBIM
aHanmM3 obecrieucHUsT MHPCKIUOHHONW Oe30MacHOCTH JI0-
Hopckoi kpoBu B llentpe kposu IlaBnomapckoit obmactu
(ITOLK) Pecryomuku Kazaxcran 3a nepron 2008-2012 rr.
OOBEKT HCCIIE/IOBAHMUS: aHKEThI JOHOPOB, YTBEP)KICHHBIC
npukazoM MunsnpaBa Pecryomukn Kaszaxcran Ne332 or
08.07.09; naHHBIE aBTOMAaTH3UPOBAHHOTO €IUHOTO JIOHOP-
ckoro uH(popmarpionHoro rentpa (EJAWLL) u ceponoruye-
CKHX HCCJICIOBAaHUN C TIOMOIIBI0 HMMYHO(DESPMCHTHOTO
anamiza (UDA) (BUY-undexums HIV, BupycHbie renatuTs
B u C — HbsAg, HCV, cudmnuc - Luis BbIsBISIN TIOCpEN-

Tabnuya 1. Morumopure 0annbix RO 0MEOJY OOHOPO8 00 OOHAYULL

r
Ioxazarenn ot Bcero p-value
2008 2009 2010 | 2011 2012
Beero obpamerit st foHamim 13139 | 15347 | 16130 | 16389 | 15418 | 76423 | <0.001
KpPOBH
JlonyuieHHsle K JOHAUU 9790 11910 12642 12928 12053 59323 | <0.001
0 74,5 77,6 78,4 78,9 78,2 77,6
Ao JOMYWCHHBIX K AOHAUKIL % | 9359 | (770- | (777, | (783; | (715 | (17.3:
0, b b 20 b b 7~
(93% 1) 75,3) 77,3) 79,0) 79,5) 78,8) 77,9)
KomunuectBo 1oHOPOB,
OTCTPaHEHHBIX Ha 3Tare oTéopa 10 3349 3437 3 488 3461 3365 17100 | 0.3686
JIOHAIIUU KPOBU
Jlonst TOHOPOB, OTCTPAHEHHBIX Ha 25,5 22,4 21.6 21,1 21,8 22,4
aTamne oToopa 10 JoHaWu KposH, % | (24,7, (21,7, (21,05 (20,5; (21,2; (22,1;
(95% JIM) 26,2) 23,1) 22,3) 21,7) 22.5) 22,7)
OTcTpaHeHH BpauoM Ha IIpHeMe 2170 2 486 2 655 2299 1 699 11309 | <0.001
Joist oTcTpaHeHHBIX BpauoM Ha 64,8 72,3 76,1 66,4 50,5 66,1
orons, % (05Y% I (632 | (708 | (T4T; | (649 | (488 | (654;
’ 68,4) 73,8) 77,5) 68,0) 52,2) 66,8)
OTcTpaHeHsI 1Mo pe3ysbTaTtam
MIEPBUYHOTO J1a00PaTOPHOTO 499 398 585 790 1022 3294 | <0.001
o0creoBaHust
Jlons OTCTpAHEHHBIX Ha 14,9 11,6 16,8 22,8 30,4 19,3
13,7; 10,5; 15,5; 21,4; 28.8; 18,7;
nadopaTtopHoMm stare, % (95% JIN) (1 6.1) (1 2.6) (18 0) (2 42) (31 9) (1 9.9)
Otctpanens! o qanaeiM EJINL] 504 490 246 372 366 1978 <0.001
JloJist OTCTPaHEHHBIX O JIAHHBIM (igg (ig’i_ 7,162, | 10,7 (9,7; | 10,9 (9.8; (H?
EJULL, % (95% JIN) 16 ’3)’ 15 ’4)’ 7,9) 11,8) 11,9) 12 ’0)’
OTcTpaHeHsl O APYTUM NPHUUHAM 176 63 2 0 278 519 <0.001
Jlo7st OTCTpaHEHHBIX 0 JPYTUM 5,3 1,8 0,06 i 8,3 3,0 (2,8;
npuanHaM, % (95% JIN) (4,5;6,0) | (1,4;2,3) | (0;0,14) (7,3;9,2) 3,3)
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ctBoM TecT-cucteM Murex (“Biotech Limited”, CIIA) u
noyuMepazHoi nennoi peakimu (IT1P). Beusienenne PHK
n JTHK noHOpCcKoil KpOBH M € KOMIOHEHTOB MPOBOAMIIN B
peKMME peabHOTO BPEMEHH C HCIOJIb30BaHHEM HAOOpPOB
npousBonctea [IHUND (Poccus). KauectBo u moctoBep-
HOCTB PE3YIIETaTOB 00ECIICYNBAIIOCH COOMIOICHUEM TIPABHLT
u yCJ'IOBI/Iﬁ MPOBEACHUSA aHATTMTHUICCKOI'O ¥ MOCTaHAJIMTHYC-
CKOT'0 9TaroB J1abopaTopHOro KCCIIeIOBAHMS M KOHTPOINPO-
BaJIOCh ITOCPEJICTBOM IPOrPaMMBbl BHYTPHIA00PaTOPHOTO
KOHTpoJIst KauecTBa. CTaTUCTHYECKYI0 00pabOTKY JaHHBIX
MPOBO/IMJIM C TIOMOIIBIO METOJIOB OMUCATENIHOM CTaTUCTH-
KM (KOJIMYECTBEHHBIE U KadecTBeHHbIE). [[puMensm meTo-
Itbl 0011Ie#t craructrku (M, 6, IPOIICHTHOE PAaCIPECIICHIE)
CpaBHEHHMSI JIByX BEJIMYHH 110 7-TecTy CThIofIeHTa C ompee-
JICHHEM BepoaTHOCTH pazimnuuit p>0,05 [16]. IIposeneHo
ompenenenne 95% noBeputenbHbIX HHTEpBANOB () Mt
nporopuuii. OLeHKy pachpeesieHus ClIy4daeB Mo H3ydae-
MbIM BpPpEMCHHBIM NIEPHUOJaM BBINIOJIHAIN C UCIIOJIb30BaHU-
eM y’-tecta [lupcoHa. AHAIM3 TaHHBIX TIPOBOIMIIH B TIPO-
rpammax MS Excel u R.

Pe3yabTarsl n ux odcyxnenue. B nonarmu kposu ¢ 2008
o 2012 rr. yuacTBoBanu 76423 moTeHIMAIBHBIX TOHOPOB,
YTO COCTaBIseT, B cpemnem, 15285 mur B ron. IIpu or6o-
pe M3 YMciIa MOTEHLHMAIBHBIX JIOHOPOB OBUTH JIOIYILECHBI
59323 (77,6%), a 17100 (22,4%) - He nomyiensl. 13 He no-
mymieHHsIX 11309 (66,1%) o0cnenoBaHHBIX OTCTpAaHEHBI Ha
BpaucOHOM 3Tare 0Toopa T0HOPOB, 3294 (19,3%) - Ha sTare
naboparopHoro kouTposs, 1978 (11,6%) - He gomyIIeHbI 1Mo
0aze JaHHBIX O MOTEHIUAIBHBIX JOHOpPAaX €MHOrO JOHOP-
ckoro uHdopmarmonHoro mearpa (EAULL), 519 (3%) - no
JIPYTUM IpU4YKrHaM (Tabnuna 1).

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

[To naHHBIM TaGMIEI 1, YUCTIO JOHOPOB, HE JIOMYIICHHBIX
1o noHaruu no nanaeiM EJINLI, nMeer TeHmeHuyo K mo-
Hwkenuto ¢ 504 (15%; AU 13,8-16,3% cnygaes B 2008 1.
1o 366 (10,9%; U 9,8-11,9% cnyuaes B 2012 ., Torma
KakK JI0J1s1 OTCTPAHEHHBIX MO pe3yJibTaraM JabopaTopHO-
ro aHanu3a yBenuuumiack ¢ 499 (14,9%; U 13,7-16,1%)
ciayyaeB B 2008 . o 1022 (30,4%; AN 28,8-31,9%) ciy-
yaeB B 2012 r. AHanu3 nokasatescit abComoTHOro Opaka
KpPOBH U €€ KOMIIOHCHTOB BBISIBUJI, YTO MMPOUCXOAUT POCT
yucia abCoOTHOTO Opaka, ocoderno B 2012 1., nocturas
1414 cnygaes (11,7%; AN 11,2-12,3%). domnst aGcomroT-
HOro Opaka, B cpeiHeM, coctaBuia 5,6% B rox (p<0,001)
(Tabnuma 2).

B cTpykType abcontoTHOTO Opaka KpOBH 32 aHANU3U-
pyemsiit mepuoxa 209 (6,2%; AU 5,4-7,1%; p<0,001)
ABIAINCH JAOHOPAMM Ha IIaTHOM ocHoBe u 3140
(93,8%; IU 92,9-94,6%; p<0,001) - 6¢3BO3ME3HBI-
MH TOHOpaMHU. B nuHaMuKe M0JS MIATHBIX JOHOPOB
B CTPYKType abCOJIIOTHOro Opaka KpOBH B pasHbIC
TOJIBl KIMEET HEYCTONYMBYIO TCHACHIIMIO K CHHKCHHIO
B CPaBHEHHMH C POCTOM JIOJIM OE3BO3ME3AHBIX JOHO-
poB (Tabnuma 3).

Jomnst uHdekIuii B CTPyKType aOCOIIOTHOTO Opaka mpu
NEPBUYHOM JIADOPAaTOPHOM KOHTpOJIE 3a HCClelye-
MbIit mepuoa coctaBuna 1338 (39,36%; AU 37,7-41%;
p<0,001). [Tuk pocTa BbIsBICHNUS TpaHC(Y3HOHHO-TPAHC-
MHCCUBHBIX MH(EKLUI 1oclie AOHAIMH MPUXOJUTCS Ha
2010 r. - 340 (60,6%; AN 56,6-64,6%; p < 0,001) (ta-
onuia 4).

Tabnuya 2. Jfunamuxa nokazameneti abconomno2o o6paka Kpogu nocie OOHAyull

Toabl
IHokazartean Bcero | p-value
2008 2009 2010 2011 2012

Bcero nonaruu 9790 11910 12642 12928 12053 | 59323 | <0,001
Yucno noHanui, oT KOTOPBIX
3aroTOBJICHHBIE KOMIIOHEHTHI KPOBH 8393 8966 9383 10132 10639 | 47513 | <0,001
MIPU3HAHBI IPUTOIHBIMU K TpaHC)Y3UH
Jloms HOKaLH, OT KOTOPBIX 857 | 753 74,2 78,4 88,3 | 80,1
3arOTOBJIEHHBIE KOMIOHEHTHI KPOBU (85.0: (74.5: (73.5: (777 ®77: | (79.8:
MIPU3HAHBI IPUTOAHBIMHA K TPAaHC(Y3HH, D ) ) ) Y D
% (95% JI) 86,4) 76,1) 75,0) 79,1) 88,8) 80,4)
*IMeri0 JOHANNH, NPU3HAHHBIX 361 402 561 611 1414 | 3349 | <0,001
a0COIOTHBIM OpaKoM

N 11,7 5,6
JloJist noHauui, NPU3HAHHBIX 3,73,3; 134 (3,1; 4,4 4,7 (11.2; (5.5:
abcoroTHRIM OpakoM, % (95% JIN) 4,1) 3,7) (4,1;4,8) | (4,4;5,1) 12 ’3)’ P ’8)’
Hlue0 ROKALIH, NPHSHAMHEIX 1036 | 2542 | 2698 2185 0 8461 | <0,001
OTHOCHTEIIBHBIM OpaKkom
Jlons moHaruii, mpu3HaHHBIX 10,6 21,3 21,3 16,9 14,3
OTHOCHTEIBHBIM OpakoM, %o (10,0 (20,6; (20,6; (16,3; 0 (14,0;
(95% JIN) 11,2) 22,1) 22,1) 17,5) 14,5)
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Tabnuya 3. Abcomomuwiil 6pax Kposu niammuvie u 6€3603Me30Hble QOHOPbL

Toambl
Hoka3zarennb Bcero | p-value
2008 2009 2010 2011 2012

O01ee KoTH4ecTBO a0COTIOTHOTO Opaka 361 402 561 611 1414 3349 <0,001
W3 HUX, JIOHAIIMY TUIaTHBIC, BCETO 67 8 47 32 55 209 <0,001
Jlos JOHALIMI IUIATHBIX M3 00IIEro 18,6 2.0(0.6: | 84 6.1: | 52(3.5: 3.9 (2.9: | 6.2 (5.4
KonrdecTBa abCOMIOTHOTO Opaka, % (14,5; 34) 10.7) 7.0) 4.9) 7.1)
(95% O11) 22,6) ’ ’ ’ ’ ’
W3 HUX, JOHAIMU 0€3BO3ME3IHEIC, BCETO 294 394 514 579 1359 3140 <0,001
Jons noHanuii 6€3B03MeE3IHBIX U3 81,4 98,0 91,6 94,8 96,1 93,8
00111eT0 KOJIM4YecTBa abCOMIOTHOTO Opaka, | (77,4; (96,6; (89,3; (93,0; (95,1; (92,9;
% (95% 111) 85,5) 99,4) 93,9) 96,5) 97,1) 94,6)

Tabruya 4. Tpancgyzuonno-mpancmuccugnvle ungexyuu 6 abconomuol cmpyknype 6paka 0OHOPCKol Kpogu
npu nepEULHOM 1aOOPAMOPHOM KOHMpOTie

Toabl
oka3zarenn Bcero P
2008 2009 2010 2011 2012
g:g;qemo a0COMOTHOTO | 3¢ 402 561 611 1414 3349 | <0,001
W3 HuxX 110 MHQEKIHM: 147 282 340 296 253 1318 <0,001
Jlonst uHpeKIMi, 40,7 (35,7; | 70,1 (65,7; | 60,6 (56,6; | 48,4 (44,5; | 17,9 (15,9; | 39,4 (37,7,
% (95% 1) 45,8) 74,6) 64,6) 52,4) 19,9) 41,0)
B T.4. mo BUY -1,2 15 27 32 24 19 117 0,1085
nonst BUY cpenu Bcex 4,2 (2,1; 6,7 (4,3; 5,7 (3,8; 3,9 (2,4; 1,3 (0,7, 3,5(2,9;
opakoB, % (95% AN) 6,2) 9,2) 7,6) 5,5) 1,9) 4,1)
noist BUY cpenu 10,2 (5,3; | 9,6 (6,1; 9,4 (6,3; 8,1 (5,0; 7,5 (4,3; 8,9 (7,3;
uHdekuii, % (95% JAN) 15,1) 13,0) 12,5) 11,2) 10,8) 10,4)
B T.4. 10 HBsAg 40 63 84 87 68 342 <0,001
nosss HBsAg cpenu Becex 11,1 (7,8; | 15,7 (12,1; | 15,0 (12,0; | 14,2 (11,5; | 4,8 (3,7; 10,2 (9,2;
opakoB, % (95% IAN) 4,3) 19,2) 17,9) 17,0) 5,9) 11,2)
noist HBsAg cpenu 27,2 (20,0; | 22,3 (17,5; | 24,7 (20,1; | 29,4 (25,2; | 26,9 (21,4; | 25,9 (23,6;
undekuii, % (95% JAN) 34,4) 27,2) 29,3) 34,6) 32,3) 28,3)
B T.4. mo HCV 41 100 152 112 99 504 <0,001
nosst HCV cpenu Beex 11,4 (8,1; | 24,9 (20,6; | 27,1 (23,4; | 18,3 (15,3; | 7,0(5,7; 15,0 (13,8;
6paxos, % (95% JI1) 14,6) 29,1) 30,8) 21,4) 8,3) 16,3)
monst HCV cpemun 27,9 (20,6; | 35,5(29,9; | 44,7 (39,4; | 37,8(32,3; | 39,1 (33,1; | 38,2 (35,6;
undexuii, % (95% JAN) 35,1) 41,0) 50,0) 43,4) 45,1) 40,9)
B T1.4. mo cudunmcy 51 92 72 73 67 355 0,0163
e gﬁgﬂﬁz ‘(’ggﬂ;f 14,1 (10,5; | 22,9 (18.8; | 12,8 (10,1; | 11,9 (9.4; 47 10,6 (9,6;
1) ’ 17,7) 27,0) 15,6) 14,5) (3,6; 5,8) 11,6)
JoJist cuumca cpeiu 34,7 (27,0; | 32,6 (27,2; | 21,2 (16,8; | 24,7 (19,8; | 26,5 (21,0; | 26,9 (24,5;
uHpekuuit, % (95% JAN) 42.4) 38,1) 25,5) 29,6) 31,9) 29,3)
[To apyrum npuanHam™ 214 120 221 315 1161 2031 <0,001
Mo o npyrum 59,3 (54,2; 1 29,9 (25,4; | 39,4 (35,4; | 51,6 (47,6; | 82,1 (80,1; | 60,6 (59,0;
npuunHaMm, % (95% JIN) 64,3) 34,3) 43.4) 55,5) 84,1) 62,3)

B 2008 r. B cTpykType OpakoB KpOBH CITyda CH(IINCA
cocramwm 51 (14,1%; AN 10,5-17,7%), cpenu TpaHc-
(y3HOHHO-TpaHCMUCCUBHBIX HHp ekt - 34,7% (A1 27-

42,4%) cmyuaes, Torna kak B 2012 . OHH CHU3HINCH 10
4,7% (AN 3,6-5,8%) ciyuaeB u 26,5% (AU 21-31,9%)
ciydaeB, cooTBeTcTBeHHO. BUY-mHpekuns 3aHMMaeT
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Tabnuya 5. Pezynbmamol no8mopno2o ucciedo8anus OOHOPCKOL Kposu
U ee KOMNOHEHMO8 HA MPAHCHY3UOHHO-MPAHCMUCCUBHbIE UHDEeKYUU

r
oka3zarenn ate Bcero | p-value
2008 2009 2010 2011 2012
[1epBUYHOIOIOKUTETbHBIC
ia BUY -1.2 15 27 32 24 19 117 0,1085
13 HUX, noATBepxaeHo BUY -1,2 1 2 3 3 2 11 0,9525
9,4
6,7 7,4 9,4 12,5 10,5 ’
0 o, B > s ) ) .
o O3 A O:193) | ©:173) | ©195) | @:257) | ©:243) | |y
[1epBUYHOIIOIOKUTETBHBIC 40 63 %4 o 68 342 <0,001
Ha HBsAg
13 HUX, ToATBepxaeHO HBSAgZ 40 57 77 68 54 296 0,0094
86,5
90,5 91,7 78,2 79,4 ’
0, o > > b} ) .
70 (95% TH1) 100 (83,2; 97,7) |(85,8; 97,6)((69,5; 86,8)|(69,8; 89,0) (9802’29)’
[1epBUYHOIIOIOKUTETBHBIE 41 100 152 12 99 504 <0,001
Ha HCV
13 HUX, oATBepxaeHo HCV 41 97 106 86 92 422 <0,001
83,7
97 69,7 76,8 92,9 ’
0, o > > > .
70 (95% JI1) 100 (93,7; 100) ((62,4; 77,0)/(69,0; 84,6)((87,9; 98,0) (;70’05)’
[1epBUYHOIIOIOKUTETBHBIE 51 9 7 7 67 355 0.0163
Ha cudurc
13T TOATBEPAACHO A 5 88 60 59 51 308 | 0,0038
cuuInc
98 95,7 83,3 80,8 76,1 86,8
0, o > > E ’ .
70 (95% TI1) (94,2; 100)| (91,5; 99,8) (74,7, 91,9)|(71,8; 89,9)((65,9; 86,3) (9803’32)’

3,5% (AU 2,9--4,1%) ciydaeB cpenu Bcex ciydaeB abco-
JoTHOrO Opaka u 8,9% (AU 7,3--10,4%) cnyuaes cpeau
TpaHC(PY3UOHHO-TPAHCMUCCUBHBIX HH(Dekiwmii. Mmeercs
TeHaeHIus K cHmkennto goiau HIV1 u HIV2 B crpykType
abcooTHOrO Opaka kposu ¢ 2009 1., KOTIA MOKa3aTelhb
o611 6,7% (AN 4,3--9,2%) cnyuaes, a B 2012 1. oH cocTa-
B 1,3% (AU 0,7--1,9%) cnydaes, moast cpeau uHPEK-
HUOHHBIX 3a0oneBannii 9,6% (AU 6,1--13%) ciydaeB u
7,5% (AU 4,3--10,8%) cmyyaeB COOTBETCTBEHHO.

KpoBb JOHOpOB Ha Halnuue TpaHCc(y3MOHHO-TpPAHC-
MHUCCUBHBIX MH(EKIUI ¢ MEPBUYHO TMOJIOKUTEIbHBIM
pe3yJbTaTOM HCCIIeIOBaIu JBaX/bl. J[aHHBIE MOBTOP-
HOTO HCCIIEAOBAHMS TOHOPCKOW KPOBH IMPHUBEICHBI B

Tabauige 5.

HaubOosnbIiree KOJIMYESCTBO MOATBEPKIACHHH HHPHUIMPO-
BaHHOCTH JOHOPOB OTMeuanock Ha Mapkepel HBsAg,
HCYV, Luis, pexxe BUY. B cpemHem n0sist MOATBEPKIACH-
HBIX PE3YyJIBTaTOB HAa HAJIMYUE B KPOBU JJOHOPOB MapKe-
poB HBsAg coctasuna 86,5% (11 82,9-90,2%) ciny4aes,
HCV - 83,7% (A1 80,5--87%) cnyuaes, Luis - 86,8%

(JI1 83,2--90,3%).

84

AHTHTENAa MapKepoB TpaHC()Y3MOHHO-TPAHCMHCCHUBHBIX
UH(EKIUI BBIBISIOTCS Yalle y HepBHYHBIX JOHOPOB,
YeM y MOBTOPHBIX, MIOCTOSHHO CAAOIIMX KPOBb 5-6 pa3s
B ro (Tabnwuma 6).

Cpenu nepBUUYHBIX TOHOPOB aHTHTeNna K BUY OblH BbI-
seaenbl y 111 (0,19%; AU 0,15-0,22%) oOcneayembix,
cpeau TMOBTOPHBIX MOHOPOB - y 6 (0,01%; AU 0-0,2%);
cpenu nepBUYHBIX JoHOPOB 454 (0,77%; AN 0,7-0,84%:;
p<0,001) Obn wunHpuuMpoBansl remarutom C, 308
(0,52%; I 0,46-0,58%; p<0,001) - rematutom B, 321
(0,54%; N 0,48-0,6%) - cuduarcom. Y MOBTOPHBIX
JIOHOPOB MH(EKITUH BBISABISUIM 3HAUUTEIBHO pexe: y 50
(0,08%; AN 0,06-0,11%) - renmarut C, y 34 (0,6%; AU
0,04-0,08%) - renatutr B, y 34 (0,06%; I 0,04-0,08%)
- cupuuc.

AHanu3 pe3ynbTaToB IOKa3all, 4To J0Jisi JOHOPOB, OT-
CTPaHCHHBIX Ha BpaucOHOM 3Tame 0TOOpa, B JHHAMHUKE
CHU)KAETCS, HO OCTaeTCsl JOCTAaTOYHO BBICOKOU (66,1%).
IIpu sToM mons miaatHeIX ToHOPOB (209 mmun 6,2%; AU
5,4-7,1%; p<0,001) B crpykrype abcomoTHOro Opaka
KpOBHU B PAa3HBIC T'OJAbl MMCET HeyCTOﬁqHBy}O TCHACH-
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Tabnuya 6. /Jannvie 06c1ed08anusi 0OHOPOS HA HATUYUE AHMUMEL
K MPAHCOY3UOHHO-MPAHCMUCCUBHBIM UHDEKYUSIM 6 3A6UCUMOCU O KPAMHOCIU YHACMUSL 8 0OHOPCMEE

— Toabr
2 B -val
g | Wommiectso tomopos, |™"5003 | 2009 | 2010 2011 | 2012 cero | prvahe
=
g 9790 11910 12642 12928 12053 59323 <0,001
abc. 14 25 29 24 19 111 0,1938
[lepBuuHbIC % 0,14 0,21 . . 0,16 .
S (95% (0.07: (0.13: 0,23 (0,15; | 0,19 (0,11; (0.09; 0,19 (0,15;
e~ 031) 0,26) 0,22)
- am | 022) | 029 0.23)
E a6c. 1 2 3 0 0 6 0,3298
[ToBTopHBIE % 0.01(0: | 0.02 (0: 0.02 (0: 0,01 (0;
JIOHOPBI (95% 2) 03() , 2) ()4() ’ E) 05() ’ 0 0 2) 02() ’
a | ’ ’ ’
abc. 36 57 76 78 61 308 <0,001
[lepBuunbIe % 0,37 0,48 . . 0,51 .
| oo [ esw |25 | oas; | OG0T OO o8, | 097 Lk
< o) | 049 | 060 ’ ’ 0,63) ’
= abe. 4 6 8 9 7 34 0,7033
T[ToBTOpHBIE % ' 0,05 ) .| 0,06 )
JIOHOpEI (95% 0,0038()0, (0.01: 0,0g 5(1),)02, 0,0g 53,)02, (0,02; 0,0(? (()(;,)04,
) ’ 0,09) ’ ’ 0,10) ’
abc. 37 90 137 101 89 454 <0,001
IepBuuHbIe % 0,38 0,76 . 0,74 )
JIOHOPBI (95% (0,26; (0,60; I’Of 52390, 0’73 ég’)sg’ (0,59; 0’7g ég’)m’
% JAN) 0,50) 0,91) ’ ’ 0,89) ’
= aoc. 4 10 15 11 10 50 0,1847
ToBTOpHbBIE % . 0,08 . .| 0,08 )
J—— (95% 0,0038()0, (0.03: 0,13 fg,)06, 0,03 §(i,)03, (0.03; 0,03 %(1),)06,
JN) ’ 0,14) ’ ’ 0,13) ’
aoc. 46 83 65 66 61 321 0.0279
TepBuuHbIE % 0,47 0,70 . | 051 .
JIOHOPBI (95% (0,33; (0,55; 0’53 é(i’):%g’ 0353 éga)”, (0,38; 0’53 2(3348’
g o) | 061y | 085) ’ ’ 0,63) ’
- abc. 5 9 7 7 6 34 0.8624
IToBTOpHEIE % 0,05 0,08 ) | 0,05 )
oop oo | @0 | 003 o,og fg,)m, 0,03 (()(9),)01, 001 0,006 (()2304,
am | 0,10) | 0,12) ; ’ 0,09) ’

U0 K CHMKEHHIO Ha ()OHE POCTa J0IMH 0e3BO3ME3THBIX
nonopos (3140, wu 93,8%; AU 92,9-94,6%; p<0,001).
Haubonee yacto BEIABIAOMMECS TPAaHCHY3UHHO-TPAHC-
MHCCHBHBIE HH(]EKInH - renatutel B u C, cymMmmapHo nx
noist 3aHuMaet 25,2% cpenu Bcex cirydaeB abCOTIOTHO-
ro Opaxa kpoBu u 64,1% cpenu TpaHc]py3HOHHO-TPAHC-
MHCCHBHBIX MH()EKINH, 9TO HE MPOTHBOPEUUT TAHHBIM
muteparypsl [13,25,29]. Tlpu sToM mpeBammpyeT pac-
npoctpaneHHocTh rematuta C (15% ot Bcex ciydaes
Opaka u 38,2% cpenn TPaHCMHUCCHUBHBIX MH(EKIHUN) TI0
cpaBreHuto ¢ renarutom B (10,2% u 26%, cooTBeTCTBEH-
HO). HamMeHbImmii mokazarenb MOATBEPKIACHHS TOJI0-
KUTEIBHOTO Pe3ylbTaTa MPH IMOBTOPHOM JIaOOPAaTOPHOM
koHTpouse Habmomancs npu BUY-unrdexunn (9,4%), aro
© GMN

yKa3bIBaET HA MPUMEHEHHE HanOoliee TyBCTBUTEIBHBIX
TECT-CHCTEM MpPU HEPBHUYHOM Ja0OPAaTOPHOM CKPHHHTE
na BUY. TloarBepikmaercs MHeHHE aBTOPOB [1] o ToM,
YTO OZIHUM K3 (haKTOPOB MOBBIIICHHOTO PUCKA TEPeaadn
TpaHC(PY3UOHHO-TPAHCMUCCUBHBIX WH(EKLUI SIBISIFOTCS
MEPBUYHbBIC JOHOPBI.

BeiBoabI:
1. Jlonst OTCTpaHEHHBIX OT JAOHAIMN W3 YHCia IMOTSHIIH-
AIBHBIX JOHOPOB B IlaBmomapckoM permoHe cocTaBHia
22,4% (p<0,001), n3 HUX 66,1% OTCTpaHEeHHI HAa Bpa4yed-
HoM atane, 19,3% - Ha mabopaTopHOM 3Tame M TOIBKO
11,6% He nomymIeHsl coracHo 6a3e JaHHBIX €IUHOTO J0-
HOPCKOTO WH(POPMAITHOHHOTO IIEHTPA.
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2. OT™MeuaeTCst ©KETOHBIN POCT KOIUYESCTBA a0COTIOTHO-
ro Opaka KpoBH, IJie J0JIsl TPaHC(y3HOHHO-TPaHCMHUCCHB-
HbIx uHpeKui coctaBmsieT 39,36% (p<0,001).

3. Ilpu MOBTOPHOM HCCJIEOBAHUU M3 YHCIA BBISBICH-
HBIX TPAHC(Y3UOHHO-TPAHCMUCCHUBHBIX MH(EKIHNIT yalle
MOATBEPKJAIOCH HAINYME B KPOBH JIOHOPOB MapKepOB
HBsAg - 86,5% (p<0,0094) cayuyaeB, HCV - 83,7%
(p<0,001) cayuaes, Luis - 86,8% (p<0,0038), koTopsic B
OCHOBHOM ONPEAEIAINCE Y MEPBUYHBIX JOHOPOB, pEXe
Mapkeps! BUY - 1,2-9,4%.
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SUMMARY

DONATION AND SOME PROBLEMS OF DEFECT
OF DONOR’S BLOOD

Tashtemirov K., Imangazinov S., Tashtemirova O.,
Egoshin V.

State Medical University of Semey, Pavlodar, Kazakhstan
Republic

There was analyzed the prevalence of transfusion-
transmissible infections among blood donors and its
components by examining the monitoring of donor
withdrawal to donations, the absolute structure of de-
fect in the Blood Center of Pavlodar region (BCPR)
of the Republic of Kazakhstan. The results quality was
ensured by the compliance of the rules and conditions
of the analytical and post analytical stages of the inter-
nal quality control. It is shown that the need to improve
the work of a single donor’s information center (ED-
ITS), because Only 11.6% of potential donors excluded
from donation on the first-aid control stage, which in-
creases the risk of transfusion-transmissible infections.
The absolute blood defect during the study period in-
creased in 3.9 times mainly due the transfusion-trans-
missible infections (47.6%), while a large share of both
primary and repeated laboratory monitoring have made
hepatitis B (64.1%) and C (86.5%). The share of un-
paid donors (92.4%) of the total number of absolute
defect is higher than paid donors (7.6%). Antibodies
HCV, HBSAg, Luis 10 times more frequently detected
in primary donors than repeated.

Keyword: donors, donation of blood; transfusion trans-
missible infections.
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PE3IOME

JOHOPCTBO U HEKOTOPBIE ITPOBJIEMBbI BPA-
KA TOHOPCKOM KPOBH

Tamremupos K.K., Amanra3zunos C.b.,
Tawremuposa O.I., Eromun B.JI.

Tocyoapcmeennwiti meouyunckuii yHueepcumem 2. Ce-
wmeti, Ilagnooap, Pecnybnuka Kazaxcman

[IpoBeneH aHanu3 pacHpoOCTPAHEHHOCTH TpaHC)y3u-
OHHO-TPAHCMHCCUBHBIX HH(EKIHH Ccpenu JIOHOPOB
KPOBH U €€ KOMIIOHEHTOB ITyTeM HCCIIEOBAaHHUS MO-
HUTOPUHTA OTBOJA JOHOPOB IO JNOHAIMH, CTPYKTYpHI
abcomotHOTO Opaka B Llentpe kpoBm IlaBmomapckoit
obnactu Pecrybnuku Kazaxcran. KauectBo pesynbra-
TOB 00€CTIeYNBAIOCH COOMIOICHNEM MPABHII U YCIOBUN
NPOBEICHHS AHAIUTHYECKOTO M IOCTAHAJIUTHYECKOTO
9TaroB J1abOpaTOPHOrO HCCIEAOBAaHHA M KOHTPOJIHU-
POBAJIOCH MPOTpaMMOil BHYTpHJIab0paTOPHOTO KOH-
TpPOJNsl KadecTBa. Pe3ynbraThl HCClIeNOBaHUS IOKa-
3aJId, YTO HEOOXOAMMO COBEPIICHCTBOBAHHIE PabOTHI
eAMHOr0 JOHOPCKOro HMH(OPMAIMOHHOTO IEHTpA,
T.K. ToibkO 11,6% MOTEHIIMATBHBIX JOHOPOB OBIIN
OTCTPAaHEHBI OT JOHOPCTBA Ha dTale J0BpaueOHOTO
KOHTPOJISI, YTO YBEJIMYUBAET PHCK TPaHCHY3HOHHO-
TPaHCMHUCCHUBHBIX HH(peKkuid. AOCONIOTHBIA Opax
KPOBHU 3a HCCIEAYEeMBI mepuon yBenuduics B 3,9
pa3, B OCHOBHOM, 3a CHYeT TpaHC()Y3MOHHO-TpaHC-
MHUCCHUBHBIX HHpeknuit (47,6%), mpu 3ToM OOIBIIYIO
JOJII0 KaK IPU IIEPBUYHOM, TAaK U ITOB-TOPHOM J1abo-
paTOpPHOM KOHTpPOJIE cOCTaBMIN renatutsl B (64,1%)
u C (86,5%). Hoist 6e3B03Me3THBIX JOHOPOB (92,4%)
oT oOmiero gucia abCoNOTHOrO Opaka BEIIIE, YeM
MIaTHBIX H0HOPOB (7,6%). Antutena HCV, HBSAg,
Luis B 10 pa3 game BBISBICHBl y MEPBUYHBIX JOHO-
POB B CPaBHEHHUHU C MMOBTOPHBIMH.

Mgboydyg

OObMAMdS  ©s
3060 93960

©Eebm@ymo  Lobbeools  {ybols

3 H°99dodmgo, . 0dsba>bobmgo,
M. 3odBgdodmgs, 3. gamdobo

J- bgdgol Lobgadfogm Lodgwoiobm gbogg@lodg-
B0, 3o3EmEsM0, yobobgmo

330930l Jobobl  FoMdmowygbs  @mbm@gdols
Lolbanol LEAGJAH 9GOl s {ybol 3GMoamgdols
‘dgbFogams  gobobgm@o  3sgamwadols Ggyombols
dogomomby.

A®bLgyboom doadgdo 06939430900
3030390950l >m339mol Jobbom, wmbm@ms dm-

87



Aol ho@odes Lobbarols s dobo 3mddmbgb@gdols

obogobo mbs0sdpyg gHe3by. 33egge dgldgen-
©s Lbobbanols 3963®To 3ogemea®ols Ggaombdo.

330 930L dgga900lL badolbbo o Lo@{dygbmmds
9bOYbggmygmgo@mo  ogm  @odm@sGmdmo s
@3dmAsGHM@00ldgdoamdo  asdmgganggol  g@Ho-
3900l (gbgdols @ dmmnbmgbgdols ©sEgom s
@3dmAsGHM@00l  dops  gmbB®memols  badolibols
dgedogo  dgdm{Igoom.  godmggenggol  dgogye
3odmgeobs, M3 sy3ogdgeos mbmGms go-
00obo 0bgm@dszogeo 396@®0l 3y domdols Lidyen-
goas,  @sasbes  [obolisgdodm  3mb@@dmenols
96°3bg @MbmAMdsby Yodl 0wgdls 3m@gbioy®
ombm@ms dbm@me 11,6%, s boOwols G@SbL-
doLoyg@-@Asblgygboygdo  0bgglaogdols  @aljl.

Lo ggargg 3g@omedo Lolbemol sdbmmyg@g@o §g-
boli dohggbgdgemo as0bos@es 3,9-x 9@, dodomssw,

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

AObLgYboom aoesdwgdo 06539]30900L bomx by
(47,6%). Mm@ 3 300390000, 5bg39 3obdgmagdo-
00 @adm@sGm@gmo Jnbdemeol dgdmbgggsdo,
V9bol goopglo Foo dmpomes B (64,1%) s C
(86,5%).3935®0®g0bg. 9gobm @mbmmgdols {ogeno
(92,4%) {boli Bogan  dohggbgdgemmsb  dgoo®-
9000 PRO® oo 0gm, go®g foliosbo ©m-
bodgools (7,6%). HCV, HBSAg, Luis sb@olbgyen gdo
10-x9® 9g6m bdoGoe godmgmobps JoMgges©
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530™MA oL godm@obogmo oz @sobggbs, @m3
4039 @mogdoe GO YHoon  yoes3gdgmo
06939]30go0l  dohggbgdemols  bA@ols  gomgogn-
oL obgdom, syEomgdgemos mbm@ms dgdm{dgools
439205 9Bo3by  @odm@o@mogdol Jows 3mb@mm-
ol bodolbol 2583530190 ©mbmdms dgdm{dgools
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COCTOSHUE PAKTUHYECKOI'O IIMTAHUSA B3POCJIOTIO PABOTAIOIIEI'O HACEJIEHUSA

BepmaramberoBa C.K., Kapumos T.K., 3unanueBa A.H., Husizanuna JL.Y., HarmeroBa A.b.

3anaono-Kasaxcmarnckuil 2ocyoapcmeeHHblll Meouyunckull yrusepcumem um. Mapama Ocnanosa,
Axmobe, Kazaxcman

KirouebiM (hakTopoM, CHOCOOCTBYIOIINM H3HAYATIBHO (Op-
MUPOBAHUIO 310POBbA HACCJICHUA Y OIITUMAJILHOI'O aJIMMCH-
TapHOIO CTaTyCa, SIBJISETCS XapaKTep 1 0COOEHHOCTH ITUTaHUs
[7,8,12]. [IpuopuTeTHBIM HanPaBICHUEM HY TPUIIMOJIOT U HA
COBPEMEHHOM JTarle SIBJIeTCsl n3ydeHre (hakTHYECKOrO I1Ta-
HU OTACIIBHBIX I'PYIIIT HACCJICHUS, OLICHKA ITPUYNHHO-CJIC/I-
CTBEHHBIX CBSI3eH MEXKIY MATAaHUEM U COCTOAHUEM 310POBbS,
000CHOBaHHUE 1 peaIn3alysi IPaKTHUeCKUX MEPOIPHATHIH 110
panroHanu3anuy muTanus [2,9,14]. ParmonansHoe nutaHue
CIOCOOCTBYET YCUJICHHIO 3aLMTHBIX PEaKlnii OpraHu3Ma B
OTBET Ha HEOJNATONPHUSATHBIC BO3ACHCTBHS BHEIIHEH CPEJIbI,
COXpPaHsIET 37I0POBbE, UIPACT 3HAYUMYIO POJIb B OZICPIKaHUI
opraHvsMa B ONTUMaJIbHOM (l)I/I3I/IOJ'IOF MYCCKOM COCTOsSHUU,
COXpaHEHUH BBICOKOH pabOTOCIOCOOHOCTH, YBEJIUUYECHUU
MPOJIOJDKUTENILHOCTH JKM3HH M 00pbOE CO MHOTMMH HeOJaro-
NPUATHBIMU (haKTOpamu OKpysxarorueii cpensl [ 1,3]. Ouenka
COCTOAHUA IINTAaHUS, BBIABJICHUC BO3MOXHOI'O [le(bI/ILlI/ITa
HIIN I/ISGI)ITKa OTACJIbHBIX HYTPUEHTOB UMEET MHOT'OLICJIEBYIO
HarpaBJICHHOCTb U ABJIACTCA OZ[HOﬁ W3 BaKHEHIINX 3a1a4
rOCY/IaPCTBEHHOMN TOJMTHKHA B O0JAaCTH MUTAHUs, HAIPaB-
JICHHO# Ha (QOPMHUPOBAHUE 3IOPOBOTO U TPYAOCIOCOOHOTO
TIOKOJICHUSL.

®dakTHUeCKOe MUTAHUE - OJUH U3 BenyInux (hakTopoB,
OKa3bIBAIOIIUN BIUSHUE Ha COCTOSHHE 3I0POBbs Hace-
nenus. OneHka hakTHYSCKOTro MUTAHUS BKIIIOYACT B ceOs
U3y4YeHHE TOTPEOICHUS MPOAYKTOB MUTAHUS, YCIOBUI U
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peXKHMa MUTAHUS, & TAKIKE OLIEHKY €ro COOTBETCTBEHHO
(M3HONIOrHYeCKUM HOPMaM B Ka4€CTBEHHOM M KOJH-
YECTBEHHOM OTHOIICHUH, TI0 XMMHUYECKOMY COCTaBy U
SHepreTUIecKor neHHoctu pannona [4,10]. Tabmume! xu-
MHUYECKOT'0 COCTABA MHUIIEBBIX MPOIYKTOB SIBJISIOTCS OHUM
13 BOKHEUIINX JOKYMEHTOB, UCIIOIb3YEMBIX B paboTe 1o
paloHaIM3alK MUTaHKus HaceneHus. Ha ux ocHoBe ocy-
LIECTBIISIETCS O[EHKA (PaKTHUECKOTO MUTaHus, Oaroqapsi
MM BO3MOXHO HPOCJIECUTh COAEPIKAHUE MAKPO- U MUKPO-
HYTPHUEHTOB B IIPUTOTOBJICHHBIX OJIFOZIaX U B JAJIbHEUIIIEM
ONTUMH3UPOBATH PALMOH COMNMACHO (PU3HONOTUYCCKUM
HOpMawm [5,6,13].

HecbanancnpoBaHHOCTD MUIIEBBIX BEIECTB, PE3KO BBIpa-
JKEHHBIH 1e(HUIUT MUKPOHYTPHUEHTHOTO COCTABA B PAIIOHE
MIUTAHUS CIOCOOCTBYIOT CHIDKCHHIO a/lalTalliOHHO-3aIIUT-
HBIX MEXaHM3MOB OpraHW3Ma, OKa3bIBAIOT OTPHIIATEIBHOE
BIIMSIHUE Ha 37I0pPOBbE ¥ MOBBIIAIOT PUCK 3a00JIEBACMOCTH
[11]. Ha ocHoBe m3y4eHHs (HaKTHIECKOTO MHUTAHUS TPEI-
CTaBIISICTCS] BO3MOKHBIM HamOolee peabHo 1 3P(eKTHBHO
MIPHMEHUTH TIPUHLHITBI COATaHCUPOBAHHOCTH TIPU OpraHH-
3aLMH IUTAHUS PA3JIMYHBIX TPYII HACEICHHUSL.

Lenbio rccienoBaHus IBUIIOCH U3yUeHHE COCTOSHUS (pak-
THYECKOTO MUTAHUs B3POCIOr0 paboTAOIIEero HaCeICHHUS
C pacyeToM XHMHYECKOTO COCTaBa U IHEPreTHUECKO
LIEHHOCTH OJIIOZ,.
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Marepuan u MeToabl. Orpoc MPOBOIUIICS MOCPEACTBOM
AHKeTBI U3y4eHHs (PaKTHIeCKOro nuTanus. PaccMoTpeHs!
TaKHe napaMeTpbl, Kak COOTIOICHNE MPUHIMIIOB 3[0POBOTO
o0paza KM3HU B 00JIACTH 370POBOTO MUTAHUS, PEKUMA
nuTaHusA, COCTOAHUA CYTOUYHOI'O pallMOHa U IMPOAYKTOB,
HapyIlIaImx MeTaboJInYecKuid cTatyc OpraHusma, a
TaKXe BOMPOCHI, 0TOOPAXKAIOIINE OTHOILICHUE HHTEPBBIO-
UPYEMOro K CBOEMY 3/10pPOBbIO M MH(OPMUPOBAHHOCTH
€ro 0 MpHU3HaKax U PaclpoCTPaHEHHH HEHH(PEKIIMOHHBIX
aJMMEHTAPHO-3aBUCUMBIX 3a0o0yieBaHUsIX (kKene3oaedu-
[UTHAs aHEMHUSI, O)KUPEHUE, KO NCPUIIUTHBIC COCTOSTHHS).
[lepBsIii pa3nen BKiIOYAN B ceOsl CIEAYIONIHE BOMPOCHL:
KpaTHOCTh IMpUEMa IMUIIHU, PEKUM IMUTaHUA, 4aCTO YIIO-
TpebiisiemMas KaTeropusi MPOAYKTOB, BOPOCHI, CBA3aHHBIC
C BpEIHbIMM IIPUBBIYKAMU PECIIOHACHTOB. Bo BTOpoMm pa3-
JIeJIe YACNSIOCh BHUMAaHUE COCTOSTHUIO 3710POBbs Pa00UMX
(oOpariaeMocTh K Bpady, CAaMOOLIEHKa COCTOSTHHS 3/10PO-
Bbsl, HAJIMYKUEC Yy ONpallMBACMbIX OCHOBHBLIX CHMIITOMOB
ANMMMEHTAapHO-3aBUCUMBIX 3a00JICBaHUIA).

W3yuenne nuTaHusA NPOBOIMIOCH METOIOM 24-4acOBOTO
BOCHPOM3BeICHUs TUTaHus1. [[penmyiiecTa 3Toro MeTosa
3aKJIF0YalOTCs B CPAaBHUTEIBHOM MPOCTOTE B COUSTAHUH C
TOYHOCTBIO U JIOCTOBEPHOCTBIO pe3ynbraroB. CyIIHOCTh
METO/1a 3aKJII0YaeTCs B TOM, YTO HHTEPBBHIOEPHI OMpAIlH-
BaIOT PECMOHJCHTOB 00 MX MUTAHUU 3a nocieanue 24
Y. ¥ 3aHOCAT TIOJlyYCHHbIE JJAHHBIC B COOTBETCTBYIOIINE
¢dopmbl. Tlpu 3TOM QUKCHPYIOTCS Ha3BaHHWE MPOIYKTa,
0J1r0/1a MITH HATIMTKA, UX COCTaB, CIOCOO MPUTOTOBJICHUS 1
KYJIMHApHOM 00pabOTKH, KOIMUECTBO ChEACHHOM OPLUH
6mron. OHako, OOJIBIIMHCTBO PECTIOH/ICHTOB JIOMYCKAIOT
OLIMOKH NPU OLIEHKE KOJIMYECTBa MOTPEONISIeMOM MUIIH,
YTO MOXKET MPHUBECTH K MOJY4YECHHIO HEAOCTOBEPHOM HMH-
(dbopmanuu. B cBsi3u ¢ 3TUM pa3paboTaH aab0OM IIBETHBIX
¢dotorpaduii MPOAYKTOB ¥ OJFOI, BKIIFOYAsh HEKOTOPHIC
HallMOHAIIbHBIC ON0/Ia U HANMUTKH. B amb00M BKITIOUEHBI
(dororpaduu xJ1e600yTOUHBIX U3ACIHIA, CAJIaTOB, Pa3JIHy-
HBIX BUIOB MICPBBIX U BTOPBIX OITE01, PPYKTOB, OBOIIICH, Ha-
U TKOB. KaXk/plid MPOIIYKT MPEICTAaBIICH OJHOBPEMEHHO B
JIBYX WJIM TPEX BapUaHTaX, OTIINYAIOIIUXCS [0 BETMUUHE U
Mmacce. B MoMeHT onpoca ieMoHcTpupytoTces hotorpadun
HPOAYKTOB M OJIFO/I M TIPEUIAraeTcsi BBIOPATh MOIXOSIIHIA
BapuaHT. B mpuiioxeHun K aibOOMy MMEIOTCS JAaHHBIE O
KaJIOPUITHOCTH M XUMHUUYECKOM COCTABE KaXkJI0TO MHILIEBOTO
NPOAYKTa, KOTOPbIE HEOOXOIUMBI JIIsl OLIEHKH 00eCIIeueH-
HOCTHU OpraHu3Ma dHepruel u HyrpueHramu. JleHs onpoca,
YCTaHOBIICHHBIH METOJIOM CITy4aifHON BEIOOPKH, HE JTOJKEH
OBITh IPa3THUYHBIM WITH SKCTpaopAnHapHbIM. [Tocie coo-
pa ucueprbiBaroleil HHGOPMAMK O CyTOYHOM ITHTaHUU
HPOU3BOJIUTCS KOMITBIOTEPHBIN pacyeT Hy TPUEHTHOT'O CO-
CTaBa Ka)JI0ro MprueMa IUIIN HIH COCTABISIETCSI €IMHbIH
CIIUCOK MPOJIYKTOB, ChEACHHBIX 38 CyTKH, U OCYILIECTBIISIET-
csi ero pacyer. B mocineiHeM ciydae BCe MOBTOPSIOIIUECS
HPOJLYKThI KOJIMUECTBEHHO CYMMHUPYIOTCsI. KOMITBIOTEpHBIi
pacyeT MpOM3BOIUIICS ITPU TIOMOIIM KOMITBIOTEPHOH Npo-
rpammbl «Jlueray (Acrana, 2011 ).

© GMN

[TpoanketrpoBaHo 299 pabounx MPOU3BOJICTB, TPOXKHUBAIO-
nwmx B 3anaaHoMm peruone Kazaxcrana. B 3aBucumoctu ot
TSDKECTH TPyJla, My»K4MHbI oTHeceHb! K I1I rpynmne unrencus-
HOCTH Tpy/a (crecapi), JKeHIMHBI — Ko Il rpyTimne nHTeHCHB-
HOCTH Tpy/ia (orepaTopbl, TEXHUYECKHUe PaOOTHHUKH).

Craructuueckas o0paboTka POBOAMIACH C UCTIOIb30Ba-
HHUeM mporpamMMmsl SAS Bepeus 9.2.

Pe3yabraTbl U UX 00CY:KIeHUE. AHAIU3 TIOTYyYEHHBIX
JTAHHBIX BBISBUJI, YTO KPATHOCTh MPUEMA HIIMA COCTABUIIA
B OCHOBHOM 3-4 paza B jieHb y 268 (89,5%), 1-2 pa3a B ieHb
mutanuck 17 (5,6%), 6onee 4-x paz— 14 (4,9%) onpoIeHHBIX.

[TpomekyTOK MEX Ty IPUEMAaMHU ITHIIH, B CPSTHEM, COCTa-
Bui 5-6 wacoB y 211 (70,5%) ompommennsix, 34 (11,4%)
nuTatoTcs Oonee yem depes 6 dacos, 43 (14,3%) - uepes
3-44acawu 11 (3,8%) - uepes 1-2 vaca.

He noszasrpakas Ha paboTy nuayT 182 nmpoaHKeTHPOBAaHHBIX,
4yT0 cocTaBuio 61%, penxo 3aBrpakatot 77 (25,7%) u 40
(13,3%) pabouunx Bcer/a 3aBTpaKaroT.

Henocpencreenno nepen cHOM yx)HHatOT 26,7% (80 13 299),
CTaparoTcsl MPUHUMATD MUIILY 3a 2-3 Yaca JI0 0TX0/a KO CHY
OOJBIIIMHCTBO OMPOIEHHBIX - 219 (73,3%).

CormtacHO pe3yiibTaTtaM Ompoca, HauboJee CHITHBIM MPHU-
€MOM IIUIIIHM B TCUCHUEC OHS 10 (1)I/I3I/IOJ'IOFI/I‘-IGCKI/IM HOpMaM
cumraercs 00es, uTo u oTmevanock 188 (62,9%) pabounmu,
88 (29,5%) mpoaHKeTUPOBAHHBIX KaK HanOoJiee CHITHBIN
OTMeTHIIH Y>KuH U 23 (7,6%) - 3aBTpaK.

Hawubonee ynorpeOisieMbIMH MPOAYKTaMU MUTaHUSI pa-
0ouux SIBISIOTCS XJIeOOOYIOUHBIC U KPYIISTHBIE H3EITHsI
— 54,3% (4TO COOTBETCTBYET HOPMaM PallMOHAIBHOTO
MUTaHUs); TPETh PAIlOHA COCTABIISIOT MSICO M MSICHBIE
nponykThl (33,3%), ppiba 1 peIOHBIC IPOAYKTHI IPEICTAB-
nieHbl B panuone y 4,8%, hpykts! u oorm — y 3,8%, 1o
1,9% B parrioHe coOCTaBUIN MOJIOKO, MOJIOYHBIE IPOAYKTHI
Y KOHJMTEPCKHE U3JIEITHSL.

W13 Bcex pecnionnieHToB 88 (29,5%) xypsat u 40 (13,3%) -
YIOTPEOIISIOT aJIKOT0JIb, OCTAIbHBIE HE UMEIOT BPEIHBIX
MIPUBBIYCK.

BonpimHCTBO paboynx CBOE 3710pOBbE OLEHMBAIOT Kak
xopotiiee 1 yaoBieTBoputenbHoe — 94 (31,5%) u 176 (59%)
OIPOUICHHBIX, COOTBETCTBCHHO, HCYAOBJIICTBOPUTCIIbHBIM —
17 (5,7%), octanbhbie 12 (3,8%) 3aTpyAHSIFOTCSI OTBETUTD.
B TeueHwme mocneHux TpexX MECAICB K Bpady 00paliairuch
83 (27,6%) pecnioneHTa.

[Tpu ankeTMpOBaHNH 0OpaIaIOCch BHUMAHKUE HAa HAJTIMYUE Y

ONPAIIMBAEMbIX HEKOTOPHIX CUMIITOMOB aTMMEHTapHO-3a-
BHUCUMBIX 3200JIeBaHMIA. AHAJIN3 TOTYYEHHBIX PE3YJIbTaTOB
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BBISIBIJI: KDOBOTOYMBOCTH JieceH - Y 94 (31,4%) onporen-
HBIX, Kapuec - y 91 (30,5%), rourHoTy otmeuanu 57 (19%),
norepro anmeruta — 51 (17,1%), TpeluHs! B yroiakax pra
—34(11,4%), bnenHocTh KOHBIOHKTHBBI T1a3 — 54 (18,1%),
85 (28,6%) onpoleHHbIX OTMEeYald OABIIIKY pU (HU3H-
4eCKOH HarpysKke, Ha pa3ipaXKUTebHOCTb, OECIIOKOMCTBO,
IUI0X0HM CcoH kanoBanuch 97 (32,4%) onpolieHHBIX, Ha
HenepeHocuMocTh spkoro ceera — 80 (26,7%) pabounx,
CHIKEHHUE cyMepedHoro 3peHus — 77 (25,7%), cyXxocThb
KOXKM U JIOMKOCTb HorTei — 54 (18,1%), rHOiiHbIE 3a-
ooneBanus koxu — 14 (4,8%), ycranocTs, ¢i1abocTh,
00JM B MKPOHOXHBIX MKpPax, B CPEIHEM, BBISBICHBI Yy
105 (35,2%) pabouux, nepuoauyeckue OOIU B MPABOM
noapebepbe otmetmin 48 (16,2%), B amuracTpaibHOM
obmactu — 26 (8,6%) pabourx, MOHMKECHUE pabOTOCIIO-
coOHOCTH, KaK (PU3NYECKOH, TAK U YMCTBEHHOI OTMeua-
JIM 4YeTBEPTh ONpoIeHHbIX — 82 (27,6%) u 54 (18,1%),
COOTBETCTBEHHO.

[TpocTtynubiMu 3a0oneBanusMu 1-2 pasa B rox Oosenu
182 pabouux, uto cocraBuio 61%, He OGonenu — 108
(36,2%), 6onerorux Oosnee 3 pa3 B rox O6but0 9 (2,8%).
He obpamanuck k Bpauy npu Hegomoranuu 194 (64,8%)
OMpOIICHHBIX, oOpamanuck — 105 (35,2%). Beerma 6epyt
JIUCT HETPYA0CTIOCOOHOCTH Mpu 3aboneBanuu 94 (31,4%)
ompoieHHbIX. 10% Bcex MPOaHKETHPOBAHHBIX Pab0oYMx
(n=30) oT™Me4aIy HaJU4YUe MMAaTOJIOTHH OPTraHOB U CUCTEM
U [OJTy4aliy JIeYeHUEe; HanboJiee 4acTo OTMEYaIH MaToso-
THIO KeNyA04YHO-KuIedyHoro TpakTa (18,09%) u opranos
3penus (20%).

[TpousBens pacyeT XMMHYIECKOTO COCTaBa pallioHa pabo-
YHX, MOXKHO JIaTh XapaKTePUCTHKY CYyTOYHOrO MoTpedie-
HUSI DHEPTHH, OCIIKOB, )KUPOB, YIJICBOIOB, MUHEPAIbHBIX
BEIIECTB U BUTAaMHHOB. [loydeHHbIE pe3yabTaThl COMNO-
CTaBJICHBI C HOPMaMHU (U3HOJIOTMYECKUX MOTPEOHOCTEH
B DHEPT'HU U MHIIEBBIX BEIECTBAX /ISl PA3IMYHBIX IPYIII
HaceneHus Pecy6nuku Kazaxctan (MeToandeckue pexo-
MeHpaaun, Acrana, 2012 1) [2].

SHCPFCTI/I‘ICCKaH HEHHOCTH pallioOHa MYX4YUH, B CpCI-
HeM, cocTaBuia (2848+1748,9) kkan npu Hopme 3200-
3300 xxaun s [1I rpynnsl ”HTEeHCUBHOCTH TPYy/ia, BO3pacT-
Hoii kareropuu 30-60 net. Coneprxanue 6eIKa B CyTOUHOM
palmoHe MYXK4YuH, B cpeaHem, coctaBmio 113,9+64,8
nipu HopMme 100 1 (16% oT cyTouHO# 3HEpronoTpedHoCTH,
mpu HopMme 12,5%). Coneprkanue xupa coctaBuio 36%
(puznonornueckast HopMa — 28%) OT CyTOUYHOI PHEpPro-
1eHHocTH panuona — 114,7+98,6 t, mpu Hopme — 100 .
Cpennee notpednenue yriesogos — 340,1+198,4 r npu
¢dusronoruyeckor MoTpedHOCT 476 T COOTBETCTBEHHO.
Jloiist X B 3HEPreTH4eCKO LICHHOCTHU PALlMOHA COCTaBUIA
48%, 4TO 3HAYMTEJILHO HIKE (PU3HOIOTHYECKON TIOTpeO-
HoctH (59,5%).

ComnacHO pe3yabTraTaM JaHHOTO UCCIIeIOBAHUS, KaJIOPHii-
HOCTb CyTOYHOTO PAI[OHa )KEHIIIH COCTaBHJIA, B CPETHEM,
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3046,1£1978,6 KKal B ICHb, YTO BBIIIIC HOPMBI TOTPeOIIC-
Hus (2150-2200 xxan B geHpb s II rpynmel HHTEHCUB-
HOCTH TPyAa, Bo3pacTHOil kareropun 30-60 iet). Cpennee
norpebieHue Oernka y 00CIIe10BaHHBIX )KEHIIMH COCTABUIIO
114,0473,9 r B neHb, T.e. 15% 0T cyTOUHO# 3HEPronoTped-
HOCTH, cooTBeTCcTBeHHO. CornacHo pekomeHaanusm BO3,
3a cueT OEJIKOBOr0 KOMITOHEHTA JIOJPKHO 00eCeYrBaThCs
12,5% cyTouHOW 3HEpruu, B HOpMe (QHU3HOIOTHYECKAs
NOTPEOHOCTh B Oelike JUIsl JKEHIIMH J0JIKHA PABHSATHCS
67,0. CpenHecyTOYHOE MOTPEOICHUE KHUPA COCTABHIIO
115,8+10,8 r B neHb, T.e. 34% oT 00IICH SHEPronoTped-
HocTH. CorlacHO peKOMEHIAIMsIM, 001ee KOJIUIECTBO
JKHpa He JTOIKHO MpeBbImaTh 28-30% 0T 3HepreTH4ecKoro
COoCTaBa: KOJIMYECTBO KHpa B MNUIICBLIX MPOAYKTAX IJid
SKEHIIH JIOJKHO cocTaBiATh 67,0 . CpenHee notpedieHune
yIIeBOAOB Y keHIuH — 386,94231,0 r B AeHb, UTO CO-
ctaBmwio 51% ot o0mmx sHepronorpedHocteit. CornacHo
PEKOMCHAANUAM, YTJIEBOJAbI JOJI’KHBI O6eCHe’~II/IBaTI) oT
55% no 65% (59,5%) HeoOXOMMMOI CyTOYHOW IHEPTHUH.
CornacHo HopmatuBam Pecry6nuku Kazaxcran aist xKeH-
HIWH KOJMYCCTBO YITICBOAOB, INOCTYIAIOIIHNX C ITIPOAYKTaAaMHU
MUTaHUS JODKHO cocTaBisATh 320 1 B cyTku. [TomyueHHbie
pe3yabTarhl: y paOOTHHII IPOU3BO/ICTBA COJEPIKAHUE BCEX
MAaKpO3JIEMCHTOB B pallMOHE BLIIIC HOPMATUBOB, OAHAKO
MUMEET MECTO UX BBIPAKEHHBIN JncOanaHc.

Jaist u3ydeHust MUHEpaIbHOTO COCTaBa PalloOHa B3pOCIIOro
HaceneHus 3anaaHoro Kazaxcrana B mpoayKTax MUTaHUS
OIIPEACIISIIIH CJIEYIOLINE MUHEpPAJIbHBIC BEIIECTBA: Kallb-
i, hocdop, HATPHIA, KA, MATHUH, KEIE30.

CpeaHecyToOuHOE MOCTYIUIGHHE C MUTaHUEM HaTpHs y
B3pOCIHBIX— 2,5 T — y My)4uH " 3,0 T — y )KEHIIUH, YTO
MOYTH B 2 pasa BBIIIE PEKOMEHIOBAaHHON HOpPMSHI (1,5 T
B JIeHb). CpeaHecyTouHOe MOTpeOeHHe Kalus cocTa-
B0 8,0 Ty My>X4uH U 7,7 T y JKEHIIUH IPU HOpME 5 T
(B 1,5 paza Gosblie). YCBOSIEMOCTh 3TUX MHHEPaIbHBIX
BEIIECTB M3 CMEIIAHHOTO paruoHa cocTaBiseT 90-95%.
[Torpebnenne ¢ npoaykramu nutanus Gochopa BbIIIE B
3,5 paza ¢usnonoruyeckoid Hopmbl: 2500 Mr My>KUMHAMH 1
2561 mr sxeHmuHaMu npu Hopme — 700 Mr (ycBoseMOCTh
ero coctasiset 30-50%). Bepxuuii 1omycTUMBIN YpOBEHb
JUIA yKa3aHHBIX MHUHEpPAJIbHBIX BEIECTB HE YCTAHOBJICH.
[Torpednenue kanpuus 0but0 1170 Mr/neHb y My>KUUH U
1226,7 Mr/neHsb y KeHILH pu HopMe notpedierns — 1000
MT (cpenHui ypoBeHb ycBosieMocTH paBeH 30-40% u3 cMe-
IIAHHOTO paIfoHa). YrnorpeOiseMble MPOAYKTh TUTAHUS
cofiep>kKaT MarHuil B 3HaUUTEIbHBIX KonudecTBax. Conep-
JKaHME MarHus B CyTOUHOM pallioHe cocTasiseT 793,3 mr
u 891,8 mr, mpu HOpMe — 220-260 MT, OTHAKO ycBauBaeTCs
30%. CpenHecyTOYHOE COICPIKAHKE XKesle3a B YIoTpeOs-
eMBIX MPOIYKTax cocTaBmiio 84,6 Mr y MyxuuH u 92,5
MI/1eHb y xeHmuH. OJlHaKo, ClieNyeT yYUThIBaTh, 4TO
BCACBIBaHUE XKeJe3a B KUIICUHUKE U3 ITUIIEBBIX TPOAYKTOB
MaKCUMaJIbHO U3 Msca — 25%, 3epHOBBIX, KPYII, OBOIIEH
u GpykToB — 5%, MOJIOYHBIX MPOAYKTOB U Ul — 2-3%.
COOTBETCTBEHHO, Y MY)KYMH CyTOUYHAasi OTPeOIsIeMOCTh
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Td6ﬂut;d. Xumuueckuii cocmas u IHepeemu4decKkast YeHHOoCNnb payuona pa60uux

My:KIuHBI JKeHIMHbBI
e oo | e oo | e

O6mas macca (OpyTTO) 2119,813 1058,802 2280,511 1353,876
Bona, M 1359,931 671,0473 1459,455 891,2776
Cyxue BeniecTna, r 704,7663 421,3667 767,6148 449,4669
benku, T 113,9279 64,84842 114,0095 73,95076
VYrneBomsl, T 340,0788 198,3688 386,8982 231,0081
Kupsl, 114,7296 98,65544 115,8383 110,8156
MoHocaxapuasl, T 135,5371 131,3288 129,0029 105,3638
Kpaxmam, T 195,4991 117,8898 246,7308 152,282
Jlakro3a, r 5,558564 7,427287 5,474737 8,515838
Caxaposa, T 2,466667 5,094545 3,798947 14,1639
Kneruarka, r 26,86692 21,76991 27,86005 16,87149
3omna (OOwee), r 28,22521 18,16755 28,655 18,35889
NaCl 0,331436 0,7168 0,509789 1,545451
Na, mr 2498,991 2211,136 3082,041 2818,463
K, mr 8036,464 5131,454 7727,342 5033,07
Ca, mr 1169,966 670,2664 1226,708 736,5561
Mg, mr 793,3267 448,1489 891,8674 525,0191
P, mr 2500,868 1495,217 2561,477 1527,544
Fe, mr 84,60408 52,70696 92,51547 55,61218
Buramun A, mr 2,640205 7,007362 0,844237 3,8162

Buramun B1, mr 1,429179 1,022018 1,563289 1,13705
Buramun B2, mr 2,980462 3,068605 2,459105 2,262202
Buramua PP, mr 30,84054 20,98681 30,42466 20,84298
Buramun C, Mr 109,4541 115,0907 90,71079 101,5004
KanopuiiHocTb, KKaI 2848,594 1748,959 3046,177 1978,644

B kesrese - 12,7 mr npu HopMme 10 Mr/ieHb, y0BIeTBOPS-
eTcsl, y *KeHIIMH B 1,3 pasa Huxke - 13,8 mr mpu Hopme 18
mr. ConeprkaHue ompenensieMbIx BUTaMuHOB (A, B1, B2,
PP, C) Ob110 HE3HAUUTENBHO BBIIIE HOPMBI, B TpeZeIax
BEPXHHUX JOIYCTUMBIX YPOBHEH MoTpebaeHus (Tadbmumna).

Taknum 0Opazom, muTaHne pabOYNX IPOU3BOJICTB 3artaIHO-
ro Kazaxcrana He panoHanbHOE, XOTsl KPaTHOCTh IpHeMa
MU cocTaBisieT 3-4 pasa, MPOMEXYTKHA MEXly HUMH,
B CpeIHEM, paBHBI 5-6 yacam, OOJBIIMHCTBO OMPOIICH-
HBIX CTapaloTCs Y)XKMHATh 3a 2-3 4aca JJ0 0TX0/a KO CHY,
OJTHAKO OKOJIO YETBEPTH €ISIT HEIOCPEACTBEHHO Mepes
cHoM. Oxoso 2/3 mpoaHKETHPOBaHHBIX PabOYMX CaMbIM
CBITHBIM IPUEMOM THIIM CYUTAIOT 00€N, YTO COOTBET-
CTBYeT (PM3HOIOTHYECKUM HOpMaM. [InTanue pabounx He
SIBIISIETCSI cOATaHCHPOBAHHBIM, ITOCKOJIbKY HE OTMEUaeTCsl
ONITUMAJILHOTO COOTHOUICHHSI MHUIIEBBIX MPOTYKTOB,CO
3HAUUTENBHBIM ITpeodiialaHieM OEeIIKOBO-KHPOBOTO KOM-
roHeHTa. Jlons Oeika B CyTOUHOH SHEpPreTHUecKoi IeH-
HOCTH PaIMOHa ONIPOIICHHBIX COCTABIACT 16% y MyXunH
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u 15% y *KeHIIMH COOTBETCTBEHHO, XOTs B HOPME JIOJKHA
paBHsATbCA 12,5%. XKupsl nokpeiBatoT 36% y My>K4uH U
34% y >KeHIIMH OT HEOOXOANMOH CYyTOYHOM HEPTHH, TIPH
HopMme 28%. CozeprkaHue yIIIEBOJOB B MOTPEOIIIEMBIX
MUILEBBIX IPOTYKTAX 3HAUUTEIBHO CHUIKEHO M COCTABISET
48% y myxurH 1 51% y >KeHIIMH NTPH PU3HOIOTTIECKOM
HOpMeE 59,5%. CooTHOIIICHNE OEITKOB, JKUPOB U YITICBOIOB
y Myxk4uH coctaBisietr 1:1:3; y sxenmun — 1:1:3,4 npu
ONTUMAJILHOM COOTHOIIeHu! 1:1:4.

PaccuntaB xuMHUECKHIl COCTaB U SHEPreTUUECKYIO LEH-
HOCTH OJIFOIl CYTOYHOTO paIfioHa pabo4mX, CIEIyeT 3a-
KJIIOUHUTb, YTO CyTOUHAsl KAJTOPUHMHOCTD pallioOHa MY>KUMH
HIDKe pr3romorndeckux HopM B mpeaenax 400 kkai, B TO
BpeMsI KaK y )KCHIITUH HA000pOT 3HAYUTEIIEHO MPEBHIIIACT
Ha 800 KKaJ.

BrisBien ,Z[I/IC6aJ'IaHC NOCTYHNJIECHUA MHUHCPAJIbHBIX
BeHIeCTBZHanI/Iﬁ U Kajaui MNOCTYNarT C MpOAYKTaAMH
MUTaHUA B OpraHu3M, B CPEIHEM, B 1,5 paza OoJbIIIe PEKO-
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MEH/IOBaHHBIX (PU3HOJIOTMYECKUX HOPM, OJIHAKO BEPXHUIA
JIOITYCTHMBIH YPOBEHB JUIsl HUX HE yCTaHOBIeH. Kanbiuid,
HaIpOTHUB, IPEJCTABIICH B 2 pa3a HUKE (PU3HNOIIOTHYECKUX
HOPM, YTO TIOJITBEP>KAACTCS OMIPOCOM, T.K. MOJIOKO U KUCIIO-
MOJIOYHBIE MIPOIYKTHI, OOraThle KaJlbIHeM, IPHUCYTCTBYIOT B
paumnoHe b y 2% onpomeHHbIX. Marauii u gpocdop xotst
1 TOTPEOSISTIOTCS CO CMEIIAHHBIM PAIIMOHOM B 3HAYUTETBHBIX
KOJIMYECTBAX, C YYETOM YCBOSIEMOCTH COOTBETCTBYIOT (PU3HO-
JIOTMYecKUM HopMaM. HemanoBaskHOe 3HaueHHe Urpaet coa-
JIAHCUPOBAHHOCTH Kanblust, hocopa U MarHusi B paipioHe,
HEoOXo|Mast JUIsl JIyUILIer0 YCBOCHMSI 9TUX MHHEPAIbHBIX
BelleCTB. BBUy CHIMKEHHBIX IIOKA3aTesed KalbLUs COOT-
Horenue Ca:P pasHo 1:1,6 (mpy onTUMansHOM COOTHOILICHUH
1:1,5), Ca:Mg— 1:0,5 (ato cootBercTBYeT HOpME).Cozeprka-
HHE JKeJie3a B IIPOyKTOBOM HA0OPE COCTABJISICT B cpeHeM 88
MT, O/IHAKO YYHUTBIBAS, YTO OPraHU3MOM YCBAWBACTCS JINILb
10-20%, ¢akruueckn cyrouHasi MoTpeOHOCTh B XKene3e y
MY)KYHH YJOBJIETBOPSIETCS B Ipenenax (hU3HOIOTHISCKHX
HOPM, a y JKeHIIIMH HIKe HOpMBI B 1,3 pasza.

Heo0x0uM0 OTMETHTb, YTO OCHOBY CYTOYHOIO paIfo-
Ha COCTAaBISIIOT XJIeOOOYIOUHbIE U KPYIISIHbIC H3/CTHs
(54,3%), msico u msicubie poaykThl (33,3%), peida u
puioonponykTsl — 4,8%, oo u ¢pykrsl (3,8%), Mo-
JIOKO ¥ MOJIOYHBIE TPOJIYKTHI YIMOTPEONSIOTCS B OUCHb
MOHWKEHHBIX KonmnmuecTBax (1,9%). Cpean mpusHakoB
IMMEHTapHO-3aBUCHMBIX 3200JIEBaHHH 110 YaCTOTE MPE0d-
JIaJIAl0T YCTANIOCTh, CI1a00CTh, OOJIM B MKPOHOKHBIX MBIIII-
ax —35,2%, pa3apaKuTeabHOCTh, OSCIIOKONCTBO, IIIOX0H
coH — 32,4%, kpoBoTOUUBOCTh aeceH — 31,4%, kapuec
—30,5%. W3 obcrieioBaHHBIX PECIOHICHTOB TOMBKO 10%
OCBEIOMJICHBI O HAJIMYUH Y HUX TOW MJTM MHOM TaTOJIOTHH,
90% - He umerot nousTus. bosnee 1/3 mpoaHKkeTHPOBaHHBIX
HaXOJSITCS B IPYIIE PUCKA 10 Pa3BUTHIO AIMMEHTapHO-
3aBUCHMBIX HEMH(PEKIIMOHHBIX 3a00JICBaHUI.
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SUMMARY

STATE OF ACTUAL FOOD ADULT WORKING
POPULATION

Bermagambetova S., Karimov T., Zinalieva A.,
Niazalina L., Nagmetova A.

West Kazakhstan Marat Ospanov State Medical University,
Aktobe, Kazakhstan

The aim of our study was to investigate the actual nu-
tritional status of industrial workers; chemical compo-
sition, nutritional and energetic value of the daily food
intake of 299 workers in western Kazakhstan. We used a
food frequency questionnaire with 24-hour recall to get
comprehensive information on the daily diet. Computer
calculation was conducted for assessing dietary intake.
We carried out calculation of daily food intake, nutrient
chemical composition and calorific value by means of a
computer program "Diet" (Astana, 2011). It was found
that the consumptions of healthier foods is insufficient,
food intake is not balanced, with a significant prevalence
of protein and fat component. The specific recommenda-
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tions were made in order to improve the dietary habits of
workers.

Keywords: daily diet, industrial workers, dietary hab-
its.

PE3IOME

COCTOAHHUE PAKTHYECKOI'O ITIMTAHUS B3POCJIOT'O PABOTAIOIIEI'O HACEJIEHUS

BbepmaramberoBa C.K., Kapumos T.K., 3unanuea A.H., Husizanuna JI.Y., HarmetoBa A.B.

3anaono-Kasaxcmarnckuil 2ocyoapcmeeHHblil MeOuyunckull ynugepcumem um. Mapama Ocnanosa,
Axmobe, Kazaxcman

[enpr0 JTAaHHOTO UCCIICIOBAHUS SIBUIIOCH M3yucHHE (Dak-
THYECKOTO MHUTAHUS, XUMHUCCKOIO COCTaBa M JHEpre-
TUYECKOW LIEHHOCTH MHILEBOTO paunoHa 299 npo3Boa-
CTBCHHBIX PabO04MX, MPOKUBAIOIINX B 3a1aJHOM PETHOHE
Kazaxcrana.

Wzy4yenue nutaHusi IPOBOJMIOCH METOIOM 24-4acoBO-
IO BOCIPOM3BEACHHS ITUTAHUS COITIACHO AHKETHI M3-
yueHusi pakrudeckoro nutanus. [lociae cobopa ncuep-
nbeIBaroIeil nHGOPMAUK O CYTOYHOM INHUTaHUU OBII
MpOU3BeNEH KOMIBIOTEPHBIH pacyeT HYTPUEHTHOTO

COCTaBa NMPOJIYKTOB, ChbEIEHHBIX 3a CYTKH, XUMHUECKO-
ro cocTaBa U KaJOPUHHOCTH MPU MOMOIIM IPOrPAMMBI
«Jluetra» (Actana, 2011 r.). B pesynbrare uccnenona-
HUSl NMHATaHUsl pabdOYMX BBISIBICHA HecOallaHCUPOBAaH-
HOCTb NHIIEBOrO paloHa, OTCYTCBHE ONTHUMAaJILHOTO
COOTHOIICHHS MHUIIEBBIX MPOAYKTOB B CYTOUHOM pa-
[HOHE, 3HAUUTEIBHOC MpeobiagaHue OCITKOBO-KHUPO-
Boro KkommoHeHTa. OmnpenenéH cOagaHCUPOBAHHBIH
MUIIEBOH palMoOH, COOTBETCTBYIONUN MO COCTaBy OM-
TUMaJIBHON MOTPEOHOCTH pabOYero B OCHOBHBIX MUIIE-
BBIX BEIlECTBAX.
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CHARACTERISTICS OF RAT LIVER EXPOSED
TO NANOPARTICLES OF LEAD COMPOUNDS

Omelchuk S., Aleksijchuk V., Sokurenko L., Blagaia A., Prudchenko S.

Bogomolets National medical university, Kyiv, Ukraine

As is known, the human digestive organs are essential in
the life of the organism. Today, there are many diseases
of the digestive system [5,6], and the most common one
is toxic liver damage. Recently, much emphasis is placed
on environmental contamination by lead and other heavy
metals [2,9-12], particularly its nanoparticles. Currently,
there is little data in the literature on the changes in the
liver caused by the action of lead nanoparticles. In previ-
ous studies, the effect of lead nanoparticles on the liver
ALT, AST enzymes are investigated. [4,8]. This study is a
fragment of a comprehensive research project «Scientific
substantiation of the prevention of negative effects of lead
on the body», which is conducted by the employees of the
Department of Nutrition Hygiene of Bogomolets NMU.

The objective was to estimate the macroscopic and mi-
croscopic changes in the structural elements of the rat
liver, changes in its fatty acid composition, and blood
biochemical changes under the effect of nanoparticles of
lead compounds.

Material and methods. The research was conducted on 60
male Wistar rats that weigh in the range of 160-180 g. The
animals under studied were kept in vivarium conditions on
a standardized diet with drinking tap water ad libitum. The
experiment was conducted in accordance with European
Convention for the Protection of Vertebrate Animals used
for Experimental and other Scientific Purposes.

The animals under studied were injected via intraperitoneal
administration daily for 5 times per week (i.e. modeling of
a working week). The experimental animals were divided
into 4 groups with 15 animals in each group.

Animals from the I group (PbS ) were administered
with colloid solution of 10 nm Lead Sulfide nanoparticles
at doses of 1.08 mg/kg body weight (recalculated by lead
- 0.94 mg/kg b.w.). Animals from the II group (PbS_ )
were administered with colloid solution of 30 nm Lead
Sulfide nanoparticles at doses of 1.08 mg/kg body weight
(recalculated by lead — 0.94 mg/kg b.w.). Animals from
the IIT group (Pb(NO,),) were administered with solution
of ionic Lead Nitrate at doses of 1.5 mg/kg body weight
(recalculated by lead — 0.94 mg/kg b.w.). Animals from the
IV (control) group were administered with 1 ml of normal
saline solution. Animals under studied were injected for
30 times during the 6 weeks period. All the animals were
euthanized via decapitation in mild ether anesthesia after
exposition period. The blood and liver of the experimental
animals were test materials. Their general state, behavior,
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average body weight, absolute and relative liver weights
were the subjects of research.

Light microscopy. We investigate the experimental animals’
histological specimens of fixed preparations liver. Their
general morphology was studied on azure-II-eosine Giemsa
stained specimens. Schiff’s reagent was used for acid and
neutral mucopolysaccharide (PAS-reaction). Van Gieson’s
stain was used to determine the presence of the connective
tissue in the liver. Gallocyanine was used for the quantita-
tive cytophotometric determination of nucleic acids (NA),
as gallocyanine-chrome alum complex is closely associated
with NA [3,7]. Sectional area of the cell nucleus (N area),
the specific optical density of the cell nucleus (N DM, ODU,
optical density unit) were determined in the preparations of
Einarson stained 30 cells. Content of NA was calculated in
the reconstructed volume of the cell nucleus (N Coef NA)
for the extrapolation of measurement results in the square
of section (Formula 1) [7]:

N Coef NA =N IntDen %:-area N \/( N area/m)

Sectional area of the cell cytoplasm (C area, mm?), the
specific optical density of the cell cytoplasm (C DM, ODU
(optical density unit)), NA content in the reconstructed vol-
ume of the cell cytoplasm (by the formula similar to 1) (C
Coef' NA) were determined during studying the cytoplasm
of cells. Index, typical of nuclei of lymphocytes presented
in the organ stroma, adopted by the unit was used as a refer-
ence starting point for NA content evaluation.

Total protein, albumin, glucose, total lipids, cholesterol, tri-
glycerides blood serum levels and ALT, AST activities were
determined by Vitros-250 biochemical analyzer. Enzymes
activity in the blood serum was studied by colorimetric
method. Biochemical studies are presented according to
the International System of Units recommended for use in
clinical laboratory practice.

Lipid metabolism disorders were studied by gas-liquid
chromatography. 10 most informative fatty acids (FA) have
been identified in the spectrum of lipids. Saturated fatty
acids (SFAs) were C14:0 myristic, C15:0 pentadecanoic,
C16:0 palmitic, C17:0 margarine, C18:0 stearic FA. Un-
saturated fatty acids (UFAs) were C16:1 palmitoleic, C18:1
oleic acid, C18:2 linoleic, C20:3 triene, C20:4 arachidonic
FA. Linoleic, triene, and arachidonic are polyunsaturated
fatty acids (PUFAs) of these FA. FA content indicators were
identified by comparison with the standard samples peaks
retention time by the chromatograph. Quantitative evalu-
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ation of rat liver, FA was carried out by normalizing peaks
planes of FA methylated derivatives, and its composition
was determined as a percentage.

The results of average body and liver weights, biochemi-
cal parameters, and lipid metabolism were evaluated by
variational statistics using t-Student and Fisher test, after
confirming the normality of distribution. The quantitative
attributes were described by parametric characteristics: —
the average meaning (M) and the mean square error (m)
in conjunction with the processing of the obtained results
by the variation statistics method [1].

Results and their discussion. The experiment has found that the
lead compounds intake during the experiment caused no clinical
signs of toxicity. All animals under studied were still moving, and
willingly taking food after 6 weeks. The results of the experiment
indicated that the animals’ average body weight in all three ex-
perimental groups were significantly lower (p <0.05) compared
with the corresponding animals in the control group (Table 1).
Absolute and relative liver weight of experimental groups that
received Lead Nitrate and Lead Sulfide nanoparticles increased
significantly compared with the control groups (Table 1).

Biochemical analysis of blood serum reflects the morpho-
functional state of the liver, and include tests to assess the
total liver function (ALT, AST), as well as protein metabo-
lism function (total protein, albumin, urea), lipids metabo-
lism function (total lipids, triglycerides, cholesterol) and
carbohydrates metabolism function (blood serum glucose).

After 6 weeks of the administration of test substances, con-
centration of total lipids and cholesterol, total protein and
albumin in the test groups have decreased, but triglycerides
and glucose have risen (Table 2). The glucose concentra-
tion in rats of the II and III groups increased significantly
(4.684+0.33 mmol/l and 5.47+0.18 mmol/l, respectively)
compared with the control group (4.08+0.33 mmol/l) and
the I group of animals (4.07+0.35 mmol/l) (Table 2).

The level of total lipids serum is one of the indicators of
the functional changes requiring nutritional correction. The
concentration of total lipids in animals of I, IT and III groups
were significantly lower than the control group (3.6+0.4
g/1), and the level in the I group was significantly higher,
than the II group (Table 2).

Table 1. Body and liver weight of experimental animals after 30 doses administration
of the studied preparations (M+m), p<0.05

Indices Control I group IT group III group

(n=15) (PbS ) (n=15) [ ®bs, ) m=15) | (Pb(NO, ) (=15)
Absolute liver weight, g 7.28+0.23 7.44+0.232 8,54+0.18"# 8,26+0.14 !
Relative liver weight, % 3.00+0.08 3.35+0.06 >3 3.75+0.06 4 3.73+£0.05'!
?;ziiiiig’;ﬁgzggal& . 232.5+0.84 222.045.5 " 226.144.6 ! 221.844.8!

notes: ' —statistically significant differences compared with the control group (p<0.05),’ — statistically significant differences
compared with the second group of animals exposed to Lead Sulfide nanoparticles with a particle size of 30 nm (p<0.05),
3 — statistically significant differences between the indices of animals exposed to nanoparticles of Lead Nitrate (p<0.05),
* — statistically significant differences compared with the first group of animals exposed to Lead Sulfide nanoparticles

with a particle size of 10 nm (p<0.05)

Table 2. Changes in protein and carbohydrate metabolism in the blood serum of experimental animals (M+m), p<0.05

Indices Control (111?;(::?1) (;Ibgsr:l::) (1I>Il: fl\?(())ii)
(n=15) (n=15) (n=15)
Total protein concentration, g/l 87.4+1.3 74.5£2.07 ! 70.8+3.7 ! 71.3£2.7!
Albumin concentration, g/l 44.1+2.1 38.3£2.1! 40.942.3 38.5¢1.7!
Albumin content,% 54.1£1.0 51.7£3.2 58.9+4.3 54.5+3.1
Glucose concentration, mmol/l 4.08+0.33 4.07+£0.35 3 4.68+0.33 13 5.47+0.18 !
Total lipids concentration, g/1 3.6+0.4 1.5+0.1 12 1.2+0.1 ™4 1.3£0.1"
Cholesterol concentration, mmol/l 2.4+0.07 1.9£0.2'! 1.5£0.2! 1.5+0.2!
Triglycerides concentration, mmol/l 1.3+0.2 1.9+£0.4"! 1.8£0.2! 1.5+0.3

notes: ! — statistically significant differences compared with the control group (p<0.05), ° — statistically significant
differences compared with the second group of animals exposed to Lead Sulfide nanoparticles with a particle size

of 30 nm (p<0.05), * — statistically significant differences between the indices of animals exposed to nanoparticles of Lead
Nitrate (p<0.05),’ — statistically significant differences compared with the first group of animals exposed to Lead Sulfide

nanoparticles with a particle size of 10 nm (p<0.05)
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Fig. 1. Moderate dilatation of sinusoids and hemorrhages in perisinusoidal spaces (Disse s spaces) and liver parenchyma in
rats of the experimental group after 30 injections of Lead Sulfide nanoparticles of 30 nm size (A. azure-1l-eosine (Giemsa s
stain), x200; B. picric and fuxin acid (Van Gieson's Stain), x 400). 1 — hepatocyte, 2 — hepatocyte nucleus, 3—blood cells

The concentration of triglycerides and cholesterol in blood
serum is also one of the indicators of the functional changes
requiring nutritional correction. Total cholesterol level in
the animals of I group (1.940.2 mmol/1), IT group (1.5+0.2
mmol/l) and III group (1.5+0.2 mmol/l) was significantly
lower than the control group (2.4+0.07 mmol/l). Triglyc-
erides concentration in rats of the I and II groups (1.9+0.4
mmol/l, 1.8+0.2 mmol/l, respectively) was significantly
higher than the control group (1.3+0.2 mmol/l) (Table 2).

AST to ALT activity ratio in the blood of rats was sig-
nificantly reduced after PbS PbS and Pb(NO, ,
exposure [6].

nanol”’ nano2’

The autopsy of animals of all experimental groups performed
6 weeks after the injection of Lead Sulfide nanoparticles and
Lead Nitrate has found the peritoneal cavity free from inflam-
mation and serous fluid. The peritoneum was with no signs of
inflammation and hemorrhage, and of unaltered color. Liver
was movable; normal consistency and color; correctly located
in the abdominal cavity. The capsule was not strained; the
surface of it was smooth, liver lobes are of clear contours with
sharp angles. Tissue pattern was normal in the section, of even
red-brown color; borders of lobules were not evident as in the
control. Radial direction of hepatic tubules were preserved,
and interlobular interlayers were not expressed.

During morphological study of the liver of animals, it was
discovered that the effect of Pb(N 0O,, led to the correct loca-
tion of the hepatic tubules, forming hepatocyte cytoplasm
process, swelling and desquamation of the capillaries en-
dothelium, proliferation of stellate endothelial cells (Kup-
pfer cells), moderate intra- and interlobular infiltration by
lymphocytes and histiocytes. Hepatocytes were unevenly
perceived stain indicating a moderate degenerative changes
in hepatocytes in the form of weakly contouring cytoplasm.
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The presence of degenerative changes in the nuclei is in
the form of coarse chromatin dispersion, flattening and
polymorphism of nuclei. Moreover, the decrease in the
number of granules, vacuolization and small basophiles
were observed in cytoplasm, which can be interpreted as
a protein metabolism and nucleic acid synthesis disorders.
There were a clear central vein; blood vessels (arteries
and veins) as well as a lymph vessel and bile duct were
located at the periphery lobules. Muscular tunic was con-
siderably thickened in periportally located blood vessel;
endothelial cells were grown into the lumen of the vessel,
but had connection to the basal membrane. Dilatation of
the sinusoids and perisinusoidal spaces (Disse’s spaces)
were also observed.

Correct location of the hepatic tubules was observed
during morphological study of the liver of animals from
the I and II group, as well as under the influence of ionic
Lead Nitrate solution. Hepatocytes, which formed the
structure of the tubules, had not clearly contoured the
cytoplasm, and condensed chromatin is in polymorphic
nuclei. The cytoplasm contained vacuoles, and the cy-
toplasm process was observed in the hepatocytes. Cap-
illary endothelium was swollen. There was a moderate
intra- and interlobular infiltration by lymphocytes and
histiocytes. Dilatation of sinusoids along with hemor-
rhages in perisinusoidal spaces (Disse’s spaces) and liver
parenchyma were observed.

Hepatocytes had polygonal shape and fine-grained,
and brownish cytoplasm in gallocyanin stained
preparations. Maroon-brown nuclei were located in
the center of the cells and have a rounded shape. The
optical density of the nucleus was associated with the
presence of interphase chromatin, the nucleolus, and
the nuclear protein matrix.
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Table 3. Morphometric and densitometric indices of hepatocytes nuclei
and cytoplasm in the liver of experimental animals, p<0,05

Group Secti;)nal area specific optical density, AU Content of NA in the reconstruct-
pm? (n=15) (n=15) ed volume, ODU (n=15)
Hepatocytes nuclei

Control 56.45£2.72 92.92+1.94 7.57+0.72

I group 84.10+1.99 12 136.65+2.16 123 4.87+£1.00!

I group 88.44+1.50 134 128.13+1.42 14 5.01+0.66 '3

III group 83.69+1.21" 127.3244.56 ! 4.75+0.16

Hepatocytes cytoplasm

Control 199.20+6.66 24.53+3.66 23.82+2.25

I group 334.65+3.53 123 9.37+1.90 '3 19.23+2.63 12

II group 283.51£3,60 134 11.20+1.51 13 13.26+0.85 134

III group 259.90+8.18 ! 24.43+4.61 22.97+1.35

notes: ' — statistically significant differences compared with the control group (p<0.05), > — statistically significant

differences compared with the second group of animals exposed to Lead Sulfide nanoparticles with a particle size

of 30 nm (p<0.05), ? — statistically significant differences between the indices of animals exposed to nanoparticles

of Lead Nitrate (p<0.05), * — statistically significant differences compared with the first group of animals exposed
to Lead Sulfide nanoparticles with a particle size of 10 nm (p<0.05)

Table 4. Fatty acid composition of the liver lipids in experimental rats (in%)
received Pb colloidal solutions for 6 weeks

PbS PbS Pb (NO 3), Control
Fatty acids (I group) (IT group) (IT group) (I'V group)
30-times repeated injections
% SFA (total amount of saturated FA) 30.8+1.8 30.242.0' 31.1+1.6 32.1+1.8
¥ USFA .

(total amount of unsaturated FA) 69.2+1.8 69.8+£2.0 68.9+1.6 67.9£1.8

X PUFA . ' .
(total amount of polyunsaturated FA) 37716 >8.6=1.8 29.6£1.5 >4.9£1.5

notes: ' — statistically significant differences compared with the control group (p<0.05)

The study of hepatocyte nuclei indices of animals in the I
group (84.10=1.99 um?) showed that the value of the cell
nucleus sectional area was significantly greater than the
control and II group. (88.44+1.50 um?). The content of
nucleic acids in the reconstructed volume of the cell nucleus
statistically (4.87+1.00 ODU) was significantly lower than
the corresponding value in the control group. Specific opti-
cal density of the cell nucleus was 136.65+2.16 AU, that is
significantly higher than the corresponding values of the
control, II and III group (Table 3).

Analysis of the hepatocytes cytoplasm indices of ani-
mals in the I group showed that the value of the cell
cytoplasm sectional area (334.65+£63.53 um?) was sig-
nificantly higher than the corresponding figures in the
animals of control and IT group (283,51+3,60 mm?), and
the IIT group (259.90+81.8 um?). The NA content in the
reconstructed volume of the cells cytoplasm (19.2342.63
ODU) was significantly lower than the corresponding
values in animals of control (1.35+0.2 ODU) and II
group (13.26+0.85 ODU). Specific optical density of

© GMN

the cell cytoplasm in animals of I group (9.37£1.90 AU)
was significantly lower than the values in the animals
of control and III group (24.43+4.61 AU) and had no
statistically significant difference comparing to the II
group (11.20+1.51 AU) (Table 3).

%
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- * \4;5
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Fig. 2. Fatty acid lipids composition of the liver of experi-
mental rats. It is characterizing metabolic disorders after
1.5 months of lead nanoparticles administration

97



Arachidonic FA content of animals in the I and II group
received 30 doses of PbS_ (47.1+1.6% and 47.1+1.3%,
respectively) was significantly higher than in control group
(44.6+1.5%). Stearic FA content was significantly lower
in animals of the II group (8.5+0.8%), compared with
the control group (10.6+1.0%). Meanwhile palmitic FA
(18.6+1.3%), oleic FA (7.5+0.7%), linoleic FA (7.5+0.7%)
content in the animals of the III group was significantly
lowered, but arachidonic FA content was increased
(52.7£1.6%).

The total amount of polyunsaturated fatty acids in ani-
mals of the I (57.7£1.6%), I (58.6+1.8%) and III group
(59.6+1.5%) was significantly higher than in the control
group (54.9+1,5%). The total amount of saturated fatty ac-
ids in animals of'the II group (30.24+2.0%) was significantly
reduced compared to control group (32.1+1.8%), and the
total amount of unsaturated fatty acids (69.8+2.0%) was
statistically significantly increased compared to control
group (67.9+£1.8%) (Fig. 2, Table 4).

Conclusions. The experiment has found that the effect of
lead nanoparticles led to structural and functional disorders
of the liver, and the decompensation capacity depends on
the size of the nanoparticles.

The most evident liver lipid complex changes occur after
the effect of 400 nm size particles when exposure to lead
particles of different sizes lasted for 6 weeks, whereas at
12 weeks of test factor action, nanoparticles of 10 and 30
nm size were the most harmful to liver lipids.
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SUMMARY

CHARACTERISTICS OF RAT LIVER EXPOSED TO
NANOPARTICLES OF LEAD COMPOUNDS

Omelchuk S., Aleksijchuk V., Sokurenko L.,
Blagaia A., Prudchenko S.

Bogomolets National medical university, Kyiv, Ukraine

In recent times, the lead becomes great importance in
environmental pollution, including its nanoparticles. In
the literature, there is little data on the changes in the liver
after the exposure with lead nanoparticles. The purpose
of this study was the identification and determination of
macroscopic, microscopic, and biochemical changes of the
structural elements of the rat’s liver exposed to the action
of lead compounds. The study was carried out on 60 male
Wistar rats. The first and second groups of animals were in-
traperitoneally injected with colloidal solution of nanopar-
ticles of Lead Sulfide size of 10 nm and 30 nm, and the
third group was intraperitoneally injected with a solution
of nitrate lead. Macroscopic, histological, histochemical,
biochemical methods and gas chromatography were used
to identify the changes of fatty acids metabolism. The
experiment has found that body weights of animals in
all tested groups were decreased after 6 weeks of lead
nanoparticles injection, while relative liver weight was
increased. Levels of total lipids and cholesterol, total
protein and albumin in the blood serum in study groups
have decreased, and the level of triglycerides and glucose
have increased. Moderate dystrophic changes were ob-
served in the histological examinations of the liver, and
this was confirmed by morphometric and densitometric
parameters. Changes of fatty acid composition of lipids
of the liver exposed to nanoparticles were the result of
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increasing arachidonic fatty acid content and reduction
of the stearic fatty acid content. Thus, it has been proven
by the experiment that the effect of lead nanoparticles
depends on their size.

Keywords: nanoparticles, lead sulfide, microscopy, liver,
histochemistry, morphometry, fatty acid, biochemistry.

PE3IOME

XAPAKTEPUCTHUKA NEYEHM KPBIC TP JEM-
CTBUU HAHOYACTHI] COEJUHEHMI CBUHLIA

Omeapuyk C.T., Anexcuiiuyk B.Jl., Coxypenxo JI.M.,
Baaras A.B., [Ipynuenxo C.B.

Hayuonanvnwiii meouyunckuii ynugepcumem um. A.A.
bozomonvya, Kues, Ykpauna

Ha cerogusiliHMi eHb B 3arpsA3HEHUU OKpYKalOLIEH
cpensl OoJblIOE 3HaYEHHE IPHOOPETaeT CBUHEL, B TOM
4yCJIe €T0 HAHOYACTULIBL. B muTeparype nouTu He uMeroTcs
JaHHbIE 00 M3MEHEHHUAX, MPOUCXOISAIUX B MEUCHU IOJ
BJIIMSIHUEM HAHOYACTHL] CBUHIIA.

Ilenbro JaHHOTO HCCIE0BAHUS SIBUJIOCH OIIPENIEICHUAE Ma-
KPOCKOITMYECKHX, MUKPOCKOTTIMYECKUX U ONOXUMHUYECKHX
HW3MEHEHMH CTPYKTYPHBIX JIEMEHTOB IEYCHH KPBIC MOJ
BIIMSTHUEM COEIMHEHUI cBUHIA. B uccnenoBanue ObLn
BKJTIToueHb! 60 Kkpbic-camioB quHUM Bucrap. XXusorHble
ObuTH paszaenens! Ha 3 rpynmnsl: | u 11 rpynmam »KMBOTHBIX
BBOJIWJIN BHYTPUOPIOIIMHHO KOJUIOMJHBIH PacTBOp Ha-
HouacTull Cyibduaa ceuHna B o0beme 10 uM u 30 HM,
COOTBETCTBEHHO, KpbicaM III rpymnmsl - pacTBOop HUTpara
cBuHIa B HoHHOH (opme (Pb (NO,). Jlns BeIsABIEHNUS KHP-
HBIX KMCJIOT HCII0JIb30BaIM MaKPOCKOIIMYECKH, TUCTOJIO-
THYECKUH, THCTOXUMHUYECKUM, OMOXMMUYECKHIT METOIBI
Y Ta30BO0 XpoMmarorpaduio. YcTaHOBIICHO, YTO 6 HEJEeNb
CILyCTs [1OCJIE BBEJCHMSI HAHOYACTULl CBUHIIA Macca Tella
JKUBOTHBIX BO BCEX IPyMIaxX CHIXKAIACh, a OTHOCUTENbHAS
Macca [e4YeHH! yBeJInnBajiach. B kpoBu nokasareny o0mmx
JIMMUIOB U XOJIECTEepUHa, olliero Oenka u alnb0yMHHA y
KPBIC UCCIEAYEMBIX TPYIII IPOSIBISIIN TEHACHIUIO K CHU-
YKEHHIO, 2 YPOBEHb TPUIIHIIEPU/IOB H [ITIOKO3bI, HA000POT,
TEHJICHLIUIO K pOoCTy. B ructonornueckoii KapTuHe neyeHu
HaOJIIOAINCh YMEPEHHBIE AUCTpodrUecKkne U3MEHEeHN s,
YTO MOATBEPXKAAETCS MOP(HOMETPUUECKUMH U JEHCHUTO-
METPHUYECKUMH TOKa3aTeIsIMu. I3MeHeHHs KUPHOKHC-
JIOTHOTO COCTaBa JIMIIKWJOB IIEUYEHU IIPU UCIOJIb30BAHUU
HAHOUYACTHUI] IIPOUCXOJAT 3@ CYET MOBBIIIICHUS COIEPKaHUSA
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apaxuIOHOBOM XUPHOU KUCJIOTHI U CHUIKEHUS CTEapHu-
HOBoOM. TakuM 00pa3oM, BIUSHUE HAHOYACTHI[ CBUHIIA
3aBUCHUT OT UX pa3Mepa.
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