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

1. CraTbs 1omKkHA OBITH TPEJCTaBICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MIIM aHIJINHCKOM SI3bI-
Kax, Hare4yaTaHHast Yepes3 MoJITOpa HHTEPBasia Ha 0JHOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJISI B TPHM caHTHMeTpa. Mcrnons3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHrickoM s3bikax - Times New Roman (Kupuiinua), [uis TEKCTa Ha TPY3HHCKOM S3bIKE CIICTYET
ucrions3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HareyaraHHOH Ha KOMIIBIOTEPE, TOJDKEH
obITh iputosker CD co craTbeit.

2. Pa3mep craThy 10IKeH OBITh HE MEHEe LIIECTH U He 00J1ee MSITHAALATH CTPAHUL] MAIIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PYCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 1omKHBI OBITH OCBELICHBI aKTYaIbHOCTh IaHHOTO MaTepraa, METOAbI M PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

[Ipu npencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATFHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIIJICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. Tabnuikl HEOOXOAMMO ITPEICTABIISTH B IedaTHOH Gopme. DoTOKONHHM HE TpUHUMAIOTCs. Bee
I (ppoBLIe, UTOTOBbIE U MPOLEHTHBIE JaHHbIE B TA0JHIAX JOJKHBI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaTbu. TaOnuIb! 1 rpaduKH TOJKHBI OBITH 03aryIaBICHB.

5. ®ororpadun TOHKHBI ObITh KOHTPACTHBIMH, (DOTOKOIUH C PEHTTEHOIPAaMM - B TIO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTe:KN U TUarpaMMbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABHUTH B
COOTBETCTBYIOLIEE MecTO TekcTa B tiff popmare.

B noanucsx x Mmukpodororpadusam ciaeayer yka3plBaTh CTEIIEHb YBETHUEHHS Yepe3 OKYISp WU
00BEKTUB M METOJ] OKPACKU HIIM UMIPETHALIMH CPE30B.

6. @amMIIINN OTEYECTBEHHBIX aBTOPOB IIPUBOAATCS B OPUTHHAIBHON TPAHCKPHITLIUH.

7. Ilpu opopmicHUU U HalnpaBiIeHUU cTareil B kypHan MHI' nmpocum aBTOpOB coOmronaTh
MpaBwiIa, M3I0KEHHBIE B « EAMHBIX TpeOOBaHUSAX K PYKOIHCSAM, IPEACTABISIEMBIM B OMOMETUIITHCKIE
JKYPHAIIBD», TIPUHATHIX MeXTyHapOIHBIM KOMUTETOM PEJAKTOPOB MEAWIIMHCKUX JKYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIe Kaxmoil OpUrHHAIBHON CTAaThbH MPHUBOANUTCS Oubnmorpaduyuecknii cnucok. B crmcok iure-
paTypbl BKIIIOUAIOTCS BCE MaTepHaibl, Ha KOTOPBIE MMEIOTCS CChUTKU B TeKcTe. CIHMCOK COCTaBIAETCS
B a(aBUTHOM TOps/IKE U HyMepyeTcs. bubimorpaduueckoe onucanne JIMTeparypbl COCTAaBISETCS HA
A3BIKE TEKCTA IOKYMEHTa. B crncke nureparypsl cHavana MpUBOASTCS paboThl, HATMCAHHBIE 3HAKaMHU
Ipy3HHCKOTO anaBuTa, 3aTeM KHUPUUIHIECH 1 arnHued. CChUIKH Ha IUTHPYEMbIe paObOThI B TEKCTE
CTaThH JAIOTCS B KBaJJPATHBIX CKOOKaX B BHJIE HOMEPA, COOTBETCTBYIOIEMY HOMEPY JTAHHOM PabOTHI B
CIIHCKE JIUTEPaTyphbl.

8. lnst momyuyeHus mpaBa Ha MyOJIMKAIMIO CTaThsl JOJDKHA UMETh OT PYKOBOAMTENS PadOThI
WIN YYPEKISHHS BU3Y U COTIPOBOIUTENbHOE OTHOIICHNE, HAMMCAHHBIC WIIM HalledyaTaHHbIe Ha OJaHKe
Y 3aBE€PEHHBIE MOJHICHIO U NEYaThIO.

9. B xoHIIe CTaThH JOIKHBI OBITH TOJIIMCH BCEX aBTOPOB, OJTHOCTbIO IPUBEACHBI UX (haMmiIny,
MMEHa U OTYECTBA, YKa3aHBl CIY)KEOHBIH M JOMAIIHUA HOMepa Teiae(dOHOB M aJpeca WIIN HUHBIC
koopauHaTel. KonndgecTBO aBTOPOB (COaBTOPOB) HE AOIDKHO MPEBHIIIATH MATH YETIOBEK.

10. K crarbe n0KHBI OBITH MIPHIIOKEHBI KpaTKkoe (Ha MOJICTPAHMIIbI) pe3ioMe Ha aHIITUHCKOM,
PYCCKOM 1 TPy3MHCKOM SI3BIKaX (BKJIIOYAIOIIEE CIISAYIONINE Pa3AeIibl: BCTYIUIEHHE, MaTepral U METOIbI,
pe3yabTaThl ¥ 3aKIFOYCHIE) U CITUCOK Kio4YeBbIX ¢iioB (key words).

11. Penakiust octaBisiet 3a cOO0# MpaBo COKpaIarh U HCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBIIAETCSI, BCSA paboTa M CBEpPKa MPOBOAUTCS IO aBTOPCKOMY OpPHUTHHAITY.

12. Hegomyctumo HampaBjeHHE B peAakUUI0 padoT, MpeACcTaBIEeHHBIX K MeYaTH B MHBIX
U3aTeIbCTBAX WIIN OMYOJIMKOBAHHBIX B APYTHX H3JAHUSX.

[Ipu Hapymiennn yka3aHHBIX NPABUJI CTATHH He PACCMATPUBAIOTCS.




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 6 pages and not exceed the limit of 15 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. 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.

5. 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).

6. 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.

7. 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).

8. 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.

9. 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.

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

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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HAYKA

OCOBEHHOCTH SJIEMEHTHOI'O COCTABA TBEPIbIX TKAHEN 3YEOB
B 3ABUCUMOCTH OT COCTOSSHUSA OKPYKAIOIIEN CPE/IbI

Cyaanze H.H., lInmnnamsuim T.9., Mapreenamsuiu B.B., Kooaxuaze K.A.

Tounuccxkuii 20cy0apcmeeHHbill MeOUYUHCKUL VHUBEPCUMEN,;
Tounucckuu eocyoapcmeennwiil yuusepcumem um. U. [ocasaxuweunu, I pysus

[TaTomorust 3MO0pPOBHSI YeIOBEKa, 00yCIOBICHHAs Nehu-
LUTOM JKH3HEHHO HEOOXOJMMBIX XUMHYECKHUX DJIEMEH-
TOB, M30BITKOM KaK ACCEHLHUAIBbHBIX, TaK ¥ TOKCHYHBIX
MHKDPO3JIEMEHTOB, a TakXe AucOallaHCcOM Makpo- H
MHKPOAJIEMEHTOB 110 Ceil IeHb BBI3BIBAET HHTEPEC YICHBIX
[10]. Onnako, B HacTosiiee BpeMsi OOJIbIIOE BHUMAHUE
MIPUBJIEKAIOT MUKPOAJIEMEHTHBIE AaHOMAJIMU TEXHOTEHHOTO
npoucxoxaeHus. OcoObIid HHTEpeC MPEACTABISAIOT IIPO-
MBIIUICHHBIE PErHOHBI M METAIIOJIICHI, B KOTOPIX YPOBEHb
MHKPOJIEMEHTHOTO 3arPsI3HEHHS IOCTUTAeT YIPOXKAOIIHX
pa3MepoB.

AHTPOIIOI€HHOE 3arpsA3HEHNE PUPOAHOMN CPEbl MUKPO-
9NIEMEHTaMH U3 TPYIIIBI TSHKEITBIX METAIIOB IPEACTABIIAET
CEepBE3HYI0 YIPO3y VIS 3M0POBbs yeroBeka. Oco0o omacHb!
JUIS TIPO>KUBAHMSI 30HBI C MOBBIIICHHBIM COJEPKAHUEM
CBHHIIA, MBIIIBSIKA, PTYTH, KAMUS U IPYTUX TOKCHIECKNX
MHKPO3JIEMEHTOB.

B mocnegnue ronsl B 1abopaTOpHON NMAarHOCTUKE Ha-
OmromaeTcst HeOOXOAMMOCTB Iepexoia ¢ TPATUITHOHHBIX
METOJIOB aHaJIH3a OMOIOTHYECKHUX KUIKOCTEH Ha ypo-
BCHb TKAHEBOTO aHajin3a, TeM 0oJjiee, 4TO TaKue Hccie-
JOBaHHS aKTyaJdbHBI MPHU JUATHOCTHKE BPOXKICHHBIX
3a0osieBaHNH, 3a00JI€BaHAN, CBI3aHHBIX CO CTICTIH(PIKON
MIPOMBIIINICHHOTO MPOU3BOACTBA, HAKOIIJICHUEM SI/I0B B
Pa3IMYHBIX TKaHAX B PE3yNbTaTe JUIUTEIBHOTO UX BO3-
nevictBus. [3,6].

C menbio yCTaHOBIIEGHHS CTETICHH 3aTrPSI3HEHHSI OKPYIKaro-
el cpeabl MCHOoIb3yI0TC (pU3ndecKne U XUMHUYECKne
METO/IbI, @ TAKXKE OMOWHINKATOPBI, TAKUE KaK 3yObl, KOCTH,
KPOBB, HOI'TH, BOJIOCHI.

YcTaHOBICHO, UTO CTPYKTYpPa 3y0a ¢ XpOHHYECKOI TOUHO-
CTBIO PUKCHPYET MeTaboIMIecKre N3MEHEHHUS B OPTaHU3-
M€, IO3TOMY BO3MOXKHOCTb OTIPE/ICIICHUSI B 3y0ax deIoBeKa
XUMHYECKHUX 3arpsa3HUTENCH in situ ¢ MCIOoNb30BaHUEM
Omonicuy SMaleBBIX 00Pa3IoOB PACHIMPSET TPAHUIBI HC-
MI0JIb30BaHUs 3y0OB B KaueCTBE MOHUTOPA COCTOSHUS
3m0poBbA yenoseka [10].

BBuay TOTO, 4TO HAKOTUIEHHBIE METAJIIBI COXPAHSIOTCS B
3y0ax 4eIoBeKa 1 )KMBOTHBIX B TEUECHHE BCEH )KU3HHU, O0IIb-
110€ BHUMAHHE y/IeJISeTCs U3yUEHHIO AaTOIOTHYECKUX 13-
MEHEHH B OpraHn3Me, OII0CPEI0BAHHBIX BBICOKUM yPOB-
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HEeM cofieprkaHus 0c000 TOKCHYHOTO cBHHIIA. Hanbompreit
ONAaCHOCTH BO3IACHUCTBHS CBHHIIA ITOJBEPIraroOTCs JIHIA,
MIPOKUBAOIIKE B O0nbIInx ropogax. CBuHen nzoMopheH
KaJIBLIMIO ¥ JIETKO €ro 3aMelaeT B THIPOOKCHAIlaTUTaxX
3y0a. BIItoueHHbIH B IGHTHH CBHHEL HE BBIBOJUTCS, KaK U3
JPYTUX TKaHEH ¥ ero MOCTOSHHOE IIPUCYTCTBHE SBIISETCS
HCTOYHUKOM OTpaBieHHs opranusma [2,4,5].

J1J1s1 MOHUTOPHHT YKOJIOIMYECKOTO COCTOSIHHSI OKPYKAF0-
1Iei cpe/ibl ¥ ee BIMSIHUS Ha OPraHnu3M YelioBeKa OOJIbIIoe
3HaUCHUE MMEET ONpE/Ie/ICHNEe KOJIMYECTBa U pacrpeie-
JICHUS] PA3IIMYHBIX XMMHUYECKUX JIEMEHTOB B JICHTHHE U
smainu 3yooB [1].

HccnenoBanne 0CoOCHHOCTEH CTPYKTYpPHI M CBOMCTB
6moMuHEpaIoB, GOPMUPYIOMINX PA3THIHBIC KOMITOHEH-
THI 3yOOB, TIPECTABIACT OONBIION HHTEPEC I OMOMH-
HEpaIoTrnuu, GU3NKHN U MEAUIINHBI, TAK KaK 3MaJIb 3yO0B U
JICHTHH SIBJISIFOTCS HanOoJiee BBICOKOMUHEPATN30BAHHBI-
MU OMOJIOTHYECKNMU TKaHsIMU. VIMeHHO oHUM Hanboee
YOOOHBI UIsl HCCIIEN0BAaHUH (PU3NIECKUMHU METOIAMU C
[eTbI0 Pa3paboTKU HOBBIX OMOMUHEPATIOTHYECKUX MO~
XOZIOB ISl N3Y4YEHNSI MEXaHN3MOB (DYHKIIMOHUPOBAHUS
u 3a00J71eBaHNN MHUHEPATN30BAHHBIX OMOJIOTHYECKUX
cuctem [1].

W3BecTHO, YTO MUHEpaIbHAs KOMIIOHEHTA MaJld U JICH-
TUHA, chopMHUPOBAHHAsI, B OCHOBHOM, HAHOKPUCTAILJIAMU
OuoamnaTuTa, COCTaBIsIeT, COOTBETCTBEHHO, 92-95% u
70-80% Beca stux TKaHed [8]. OcTampHOIl Bec MpHXO-
JIUTCSI Ha BOJIHO-OPTaHMYECKYI0 MAaTpHILy, B KOTOPYIO
MOTPYKEHbl HAHOKPUCTAIIBI OMOanaTuTa U IPyrux (mpu-
MECHBIX) MUHEpalbHbIX HaHODa3 [9]. 3HaunMyO POIIb
B (DYHKIIMOHHPOBAHUH U PA3BUTHH 3a00JIeBaHU 3yOOB
UTPAIOT PA3JInYHbIE DIIEMEHTBI-IIPUMECH U, 0COOCHHO,
TSIXKEJIbIe METAaJIbI, BXOJSIINE B COCTAB AMAaJH U JICHTHU-
Ha. M30bITOK WIIM HEJTOCTATOK OTJEIbHBIX XUMUYECKUX
2JIEMEHTOB, HEPEIKO, MPUBOJUT K BO3HHKHOBEHHIO
MATOJOTUYECKUX cOCTOSHUN. Oco00i MaTOreHHOCTHIO
OTJIMYAIOTCS TSDKEJIbIe METalIbl-3arPSI3HUTEIN CPEJIb
obutanus. ComepkaHHe XUMHUYECKHX SJIEMEHTOB, B
YAaCTHOCTH, METAJUIOB B MHHEPaJIM30BAaHHBIX TKAHSX
KOPPEJIUPYET C UX KOJUYECTBOM B 00BEKTaX OKPYKAto-
1Iel cpejibl, 0COOCHHOCTSIMHU PEKUMA MUTAHUS, @ TAKIKE
3a00JeBaHUAMH MHHEPATN30BaHHBIX TKaHel [11].



[enbto vccne0BaHus IBUIIOCH ONTPEeICHIE KOTNUeCTBa
OCCCHIUATIBHBIX 1 TOKCUYHBIX MUKPOJJICMCHTOB B MUHC-
PaJIn30BaAHHBIX TKaHAX 3y60B, N3YyUYCHHUC CTCTICHU UX WH-
(hOpPMATUBHOCTH /151 OIICHKH 3JIEMCHTHOT'O CTaTyca IeTCil B
3aBUCHUMOCTH OT COCTOSTHUS OKPY>KaIOIIEH Cpeibl, a TAKKe
BBISIBJICHUE 3aBUCUMOCTU MEXKIY 2JIEMCHTHBIM COCTAaBOM
TBEP/IbIX TKaHEH 3yOOB M COCTOSIHUEM CTOMATOJIOTHUECKOTO
crarycay JeTei.

Marepuas u metonbl. O0cnenoBansl 29 ieteii B Bo3pacre
3-4 neT, KOTOpble, B 3aBUCUMOCTH OT MECTa MPOXKUBAHUS,
ObUIH pa3zeseHsbl Ha jiBe rpynmsbl: | rpynna — aetu (n=10),
MIPO’KUBAIONINE B SKOJOTHYECKH OTHOCUTEIBHO YHCTOM
3one TOunucu (Temxka, ['muann) u Il rpynna — getu
(n=19), POXKUBAIOIINE B IKOJIOTHYCCKH HEOIArONPHUSITHBIX
paiionax (ITnomans CBoOOIBI W MpHIIEratoe paioHsbl,
Junyoe-UyrypetH), B KOTOPBIX 3arpsisHEHHE atMochep-
HOTO BO3/yXa B HECKOJIBKO pa3 MPEeBhILIAeT MAaKCUMAaJIbHO
JIONYCTUMBIN K03 dunmeHt [7].

JlanHble 00 ypoBHE aTMOC(HEpPHOTO 3arpsi3HEHHsS 3aMM-
CTBOBAHBbI U3 I_[eHTpa Ppa3BUTHA U CTPATCTUICCKUX HUCCJIC-
noBanuii [py3un [7]. B kauecTBe 00BEKTOB UCCIICIOBAHUS
UCIIOJIb30BAHbI 3y6bI, YAaJC€HHBIC IO MCAWIHWHCKHUM I10-
Ka3aHUAM.

AHanu3 TBEpAbIX TKaHEH 3y0OB NMPOBOJUIM METOI0M
PEHTTEHOBCKOH (pI1yOopecIieHTHO CIEKTPOCKOINH Ha PEHT-
reroduyopecueHTHoM criektomerpe COII-01 «DnBake»
(LlenTp mMegumnuHCKoM aneMeHTonoruun «Jlaboparopus
OHO3JIEMEHTY).

B 6uocyOctpare ompeaensiiu coaepkaHue IEBITH XH-
MUYECKHUX DJIEMEHTOB: 3CCEHIMANbHBIX — Kanbius (Ca),
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nuHka (Zn), mapranna (Mn) u xenesa (Fe); ycnmoBHO
scceHIManbHbIX — pyouaus (Rb), nukens (Ni), crpoHums
(Sr) u Tokcnunbix — cBunna (Pb) u pryru (Hg).

Cromarosiornueckoe odcieqoBaHue MPOBOIAMIOCH 110
CTaHAapTHOI MeToauKe: cOOp aHaMHe3a, OCMOTP, 30H U~
poBaHue, NEPKYCCUI U T.1.

HaHHLIe O6CHC[[OBaHI/IH BHOCHJIM B COCTABJICHHBIC HaAMH
CIICIHAJIbHBIC KapThI-aHKETHI.

Pe3ynbTarel u ux odcyxnenue. PaznenbHas pazpadoTka
I/ICCJ'ICJIOBaHI/Iﬁ MMO3BOJINJIA BBIYUCIIUTH U COIIOCTABUTH
CpCaHNE 3HAYCHUSA COACPIKAHUA XUMUYCCKUX DJICMCHTOB
B MUHCPAJIM30BAHHBIX TKaHAX 3y60B C JaHHBIMH 5KOJIO-
THYECKOT0 COCTOSHUS OKpYy:Karoleil cpenbl.

ITonmyueHHbIe B pe3ynbTare MPOBECHHOTO aHAJIN3a JJAHHBIC
0 Collep)KaHUK XUMHUYECKUX SJIEMEHTOB B OMAJU U ICHTHHE
3y0o0B neteit | rpymmbl, MPOKUBAOIIKMX B 3KOJOTHUCCKU
CPaBHUTEIBHO OJArOMPHUSATHBIX YCIOBUAX, BBISIBUIIM, UYTO
MOKa3aTeNld YCCEHIIMATBHBIX M YCIOBHO ICCEHITMAIBHBIX
9JIEMEHTOB HAaXOJIMIIMCh B mpesienax HopMbl. Copepikanue
KaJblius, B CpeaHeM, coctaBuio 251013 mr/kr; nuHka —
112,5 wmr/kr; maprasia — 6,44 Mr/kr; xeneza — 126,09 mr/kr;
pyounus — 0,43 mr/kr; Hukens — 0,84 Mr/kr; CTpOHIIUS
— 86,2 MI/KT.

HccnenoBanue B TBEpABIX TKaHSIX 3yOOB HaJWUMS
TOKCHYHBIX 3JIEMEHTOB BBISBUIO MHHHMAaJbHOE MO-
BBIIICHUE CO/epKaHus cBUHIA - 4,78 Mr/Kr (HOpMB
Pb=0,34-4,01 Mr/kr); moka3arejib PTYTH HaXOIHJICS
B npeaenax Hopmbl - 0,52 mr/kr (Hopma Hg=0,0-0,5
Mr/kr) (Tabnuna).

Tabnuya. Cpednee cooepaircanue XumMuiecKux 31eMeHmos 8 meepovix MKaHAX 3y008
(amans, Oenmun) demetl 6 gospacme 3-4 1em (me/ke)

JanHble neteii, Npoxu- JanHble neTeil, Npo:KUBalo-
BAIOLIHX B IKOJIOTHYECKH IIUX B 9KOJIOTHYECKH
DJIEMEHTBI . . Hopma
CPaBHUTEJIbHO YNCTOM 30He | HeOIAroMpUATHBIX paiioHax
(I rpymnma) (II rpynma)
Toxkcuunble
Pb (cBune) 4,78 7,21 0,34-4,01
Hg (ptyTh) 0,52 0,77 0,0-0,5
JcceHIHMATbHBIE
Ca(xanbuuit) 251013 249704,8 250000-32800
Zn (1IMHK) 112,5 219,0 173-307
Mn (mapraneir) 6,44 6,18 0.23-30
Fe (xene3o) 126,09 107,58 32-338
Ye10BHO 3cceHIMATBHBIE
Rb (pyOunmmit) 0,43 0,37 0.00-1.00
Ni (HUKETB) 0,84 1,07 0.00-1.00
Sr (cTpoHImit) 86,2 101,27 59-129
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ComnocTaBiieHHe JTaHHBIX COJECPIKAHUS MaKpO- U MHUKpO-
9JIEMEHTOB B TBEPJBIX TKAHAX 3y0OB y gereil I rpymnmsl ¢
JIAHHBIMM MX CTOMATOJIOTMYECKOIO COCTOSIHUS BBISBUIIO
MUHHMMAaJbHbIE IIPOLIECCH] JeMUHEPAIU3aluu 3Malu U
JICHTHHA 3y00B - 3a()MKCHPOBAHBI €IMHUYHbBIE KAPHO3HBIC
MOJIOCTH.

V nereii II rpyniel, IpoXUBarOIIKX B palloHax ¢ 3arpsi3He-
HHEM aTMOC(EPHOT0 BO3/yXa B HECKOJIBKO Pa3 PEBBIIIAI0-
IeM MaKCHMAJIbHO JOIYCTUMBIH KOI((QHUIMEHT, aHAIN3
XMMHUYECKHUX 3JIEMEHTOB BBISIBUJI HECKOJIBKO MOHMKEHHBIE
MOKa3aTesl CO/ICP)KaHHsl ICCEHIUANBHBIX DJIEMEHTOB B
MHHEPAIN30BaHHbIX TKAHAX 3y0OB MO CPABHEHHUIO C TAKO-
BBIMHU | rpyIINIBI, B YaCTHOCTH, CPEIHEE 3HAUCHHUE KAJIbIHS
cocrasysiet 249704,8 mr/kr Beca; maprasia — 6,18 mMr/kr
Beca; xenesa— 107,8 mr/kr Beca. VIcKiTroueHUEM SIBIISIETCS
TIOKa3aTelb [IMHKA B OMaJIM U ICHTUHE 3y00B. B uactHocTy,
ero xonudecTBo Ha 31,2% mpeBhIAN0 yCTaHOBICHHYIO
HOpMY. JlaHHOE 00CTOSITENLCTBO CIIEYET OOBSICHUTD TEM,
YTO IUHK XapaKTepu3yeTcs yMEHbIIeHHEeM 3 (PeKTHB-
HOCTH TNPOLIECCOB PEMHHEPAIIN3alNHU, T.K. YMEHbBIIACT
HPOHUIIAEMOCTH 3MAJIU U MTPESTCTBYET MPOHUKHOBEHHIO
peMHHepanu3yonux npemnaparos [11].

CpaBHUTENBHBIN aHATU3 JAaHHBIX JEeTed o0eux rpymni
BBISIBUJI, YTO COCTaB TOKCHUYHBIX AIEMEHTOB y nereil 11
TPYMIIBI TOCTOBEPHO YBEIUYEH, B YACTHOCTH, CBUHEII - HA
44,5%, ptyTh - Ha 12,5%, 4TO OTpaXkaeTcsi Ha COCTOSIHUU
MIOJIOCTH PTA y ATUX MAI[UEHTOB, BBIPAXKAsICh B JEKOMIICH-
CHUpOBaHHOI (hopme Kapueca (puc.).
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B pesynbrare mpoBeICHHOTO MCCIIEIOBAHUS BBISBICHO,
YTO Ha COJIEPYKAHUE MAKpO- U MUKPOIJIEMEHTOB B dMaJH
U JICHTHHE 3y0OB BIHMAIOT YKOJOTMYECKHE OCOOCHHOCTH
pervona npoxxuBaHus. OTKIOHEHUS! B COCTOSIHUM CTOMa-
TOJIOTMYECKOTO 3I0POBbs ACTEH CBA3aHBI C AUCOAIaHCOM
BBIIICYKa3aHHBIX YJIEMEHTOB B MUHEPAIN30BAHHBIX TKAHSIX
3y00B. YXyAIlIEHUE COCTOSHUS COIIPOBOKAAETCS yBEIUYe-
HHEM COZICPIKAHMUS TOKCUYHBIX ¥ YMEHBIICHHEM ICCEHIIU-
AJIBHBIX U YCJIOBHO 3CCEHIUANILHBIX 2JIEMEHTOB.
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SUMMARY

THE ELEMENTAL COMPOSITION OF TEETH HARD TISSUES DEPENDING
ON THE STATE OF THE ENVIRONMENT

Suladze N., Shishniashvili T., Margvelashvili V., Kobakhidze K.

Tbilisi State Medical University; 1. Javakhishvili Tbilisi State University, Georgia

Atpresent, great attention is paid to the origin of man-made
micro elemental anomalies.

To monitor the state of the environment and its effects on
the human body, of great importance is the determina-
tion of the amount and distribution of various chemi-
cal elements in the dentin and enamel of the teeth. To
determine the essential (Ca, Zn, Mn, Ni), conditionally
essential (Rb, Ni, Sr) and toxic (Pb, Hg) trace elements
in the mineralized tissues of the teeth and to identify the
relationship between the elemental composition of the
tooth structure and the state of the general and dental
health depending on the state of the environment, we
have examined 29 children aged 3-4 years who have
carried out analysis of hard tissue of teeth (teeth used
for remote medical reasons) for the maintenance of nine
chemical elements.

Children living in a relatively environmentally favorable
conditions essential value and conditionally essential ele-
ments in the mineralized tissues of the teeth were within
normal limits, and toxic elements slightly increased limits
that differ from those of children living in environmentally
disadvantaged areas. In particular, these essential elements
were significantly reduced (except for zinc), as indicators
of toxic elements - mercury and lead, increased by 12.5%
and 44.5%, respectively, which is clearly reflected on the
state of dental health because noted decompensated form
of tooth decay.

Thus, deviations in a state of general and dental health of
children associated with an imbalance of macro-and mi-

croelements in the mineralized tissues of the teeth.

Keywords: microelements, dental tissues, environment.

PE3IOME

OCOBEHHOCTHU 3JIEMEHTHOI'O COCTABA TBEPIbIX TKAHEHM 3YBOB
B 3ABUCUMOCTH OT COCTOSTHUS OKPYKAIOIIEW CPEJIbI

Cyaanze H.H., HInmunnamsuin T.J., Mapreeaamsuiu B.B., Kooaxunze K.A.

Tounucckutl 2ocyoapcmeeHmblill MEOUYUHCKUL YHUBEPCUMEN,
Tounucckuti eocyoapcmeennwiil yrugepcumem um. U. [ocasaxuweunu, I pysus

Mukpo37IeMeHTHBIE aHOMAIHN TEXHOTCHHOTO MPOUC-
XO)KICHUS TI0 CeH IeHb MPHUBJICKAI0T BHUMAaHNE FCCIE0-
Baresiel. JlJis MOHUTOPHUHTA HKOJIOTMYECKOTO COCTOSHUS
OKpYKaIOIIeH Cpe/Ibl ¥ €T0 BIFSTHUS Ha OPTaHN3M YelIOBEKa
00JBIIIOe 3HAYCHHWE MMEET OIpEeIeIICHne KOIUIeCTBA U
pacmpeneneHusl Pa3IuIHBIX XUMHUYECKHX DJIEMEHTOB B
JIEHTHHE W YMaJH 3yOO0B.

C menpio onpenenceHus dcceHnuansueix (Ca, Zn, Mn,
Fe), ycmoBHO 3ccennmanpubix (Rb, Ni, Sr) 1 TOKCHYIHBIX
(Pb, Hg) MukposneMeHTOB B MUHEPAIN30BAHHBIX TKAHIX
3y0OB M BBISIBICHUSI 3aBUCUMOCTH MEXKJY SJIEMEHTHBIM
COCTaBOM 3yOHOW TKAHU W COCTOSHHEM OOIIETO U CTOMa-
TOJIOTUYECKOTO 3/I0POBbsI B 3aBUCHMOCTH OT COCTOSIHUS
OKpy>Karomiel cpensl obcaenoBansl 29 nereil B Bo3pacrte
3-4 rona, y KOTOPBIX TIPOBOIVIIN aHAJH3 TBEP/IBIX TKaHEH
3y0OB (MCIIONB30BANCH 3YObI, yIaJeHHBIC IO METUIHH-
CKMM MOKa3aHHsIM) Ha COJICPKAHHE BbIIICYKA3aHHBIX
XUMHUYECKHUX JIEMEHTOB.
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V nerell, NpOKMUBAIOLIUX B SKOJIOTMYECKH CPABHUTEIBHO
ONarompUATHBIX pallOHAX, TIOKA3aTeNH COACPIKaHUs IC-
CEHIMANIFHBIX M YCIOBHO JCCEHIMAIBHBIX JIEMEHTOB B
MHHEPATM30BaHHBIX TKAHAX 3y0O0B HAXOMJIHCE B TIpeIeIax
HOPMBI, & TOKCHYHBIC 3JIEMEHTHI He3HAUNTEIFHO TPEBBI-
[N TOTYCTHMBIE HOPMBI, YTO OTIMYAIOCH OT JaHHBIX
JeTel, TPOKMUBAIOIINX B IKOJOTHICCKH HEOIarompu-
ATHBIX pailoHaX. B 9acTHOCTH, MaHHBIC CCEHIIMATBHBIX
QIIEMEHTOB OBLTH 3HAYUTEITHHO TIOHIDKEHBI (KPOME IIMHKA),
a TIOKa3aTeIu TOKCHYHBIX JIEMEHTOB (PTYTh M CBHHEI)
noBbIeHb Ha 12,5% u 44,5%, COOTBETCTBEHHO, YTO OT-
pa’kasoch Ha COCTOSTHUN CTOMATOJIOTUIECKOTO 3I0POBbS,
BBIpaXKasch B ICKOMIICHCHPOBaHHOI (popMme Kapueca.

TakuM 00pa3oM, OTKIOHEHHS B COCTOSHHU OOIIETO U
CTOMATOJIOTUYECKOTO 3/I0POBbS JIeTell CBSA3aHbI ¢ qucOa-
JAaHCOM MaKpO- M MHKPOJJIEMEHTOB B MUHEPAIN30BAHHBIX
TKaHIX 3y0OB.
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CLINICAL MANIFESTATION AND MANAGEMENT
OF INTRAVENOUS MERCURY INJECTION: A CASE REPORT

!Kobidze T., *Urushadze O., Afandiyev I.,'Nemsadze G., Loladze D.

YAcad. N. Kipshidze Central University Clinic, Thilisi, Georgia, *Toxicology Center MoH of Azerbaijan, Baku

Clinical cases of intoxication by inhaled mercury and its
compounds have been studied and described in a number
of publications in different countries of the world [1-9], yet
the cases of intravenous mercury injection in the suicidal
intent are quite rare. We’d like to draw your attention to the
clinical case of mercurialism developed after intravenous
mercury injection, encountered in our practice.

Case report. Patient M.S., 22 year old male, single, un-
employed.Outpatient card number N16943. Referred to
Acad. N. Kipshidze Central University Clinic for medical
assistance on November 19, 2012, with the complaints
on: weakness, insomnia, loss of appetite, headache, pain,
numbness and muscle fasciculations in lower extremities,
tremor in fingers on tiredness, loss of work ability. As
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reported by the parents, the patient would get tiredeas-
ily, first he appeared to be out of mood and apathetic, but
duringthe last 2 years he got very excitable and nervous,
and would get “out of state” easily. History of Illness: The
patientinjectedhimself with 20 ml. of antifreeze (ethylene
glycol)intravenously 2.5 months ago (July of 2012) with
the intent of suicide. According to his report, the injection
did not result in any symptoms and he felt himself as usual.
After 1 week since the first injection, he repeatedly injected
himself intravenously with 20 ml. of homemade vodka
in the same intent. Again, as he reports, the event passed
without any symptoms or reaction. General condition was
unchanged. After 1 week from the second injection and 2
weeks from the first one, he injected himself intravenously
with the single mercury dose in the attempt of suicide again,
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and the next day he did several intravenous self-injections
of mercury again (he extracted the metal mercury from
medical thermometers). He couldn’t remember the exact
dose of injected mercury, but he had probably used several
(8 or 9) thermometers = 16-18 grammes of Hg.

Several minutes after the last injection he developed shivers
and then fever up to 39.5°C.The fever lasted for 2 days.
He did not refer to doctor on that occasion. He gradually
developed weakness, loss of appetite, headache, insomnia,
decreased work ability and excitability afterwards, which
were later accompanied by numbness, odd feeling of cold-
ness and “creeping ants” in limbs and then pain in the lower
extremities. Due to the progression of above mentioned
symptomshe referred to the regional hospital after 2.5
months since the last injection, from where he was admitted
to Acad. N. Kipshidze Central University Hospital.

The patient has no history of hereditary disorders. Reported
to have undergone the common childhood infections in
the past.Denied to have been infected with TB or STDs.
Alsodenied to have ever used narcotic, psychotropic and/or
psycho-dysleptic drugs, denied the alcohol abuse as well;
He is a moderate tobacco consumer.

Objective signs: Constitution type — asthenic. Skin is pale,
clean. Subcutaneous fat tissue moderately developed. Lym-
phatic nodes not palpable.Body temperature — 36.6°C.

Cardiovascular system: Heart borders within normal range.
HR —82.T/A—125/60 mmHg.Cardiac tones are clear, well
audible.

Respiratory system: Breathing is thythmic, 20 per min.
Single dry ralescan be auscultated on the background of
normal vesicular sounds.SpO, 97%

Gastrointestinal system: Oral mucosa pale pink-colored,
gums degraded, bleeding. Tongue is dry, pink and clear.
Abdomen is involved in breathing, no pain or tenderness
by palpation. Epigastric zone is sensitive. The lower margin
of liver does not come out of the right costal margin.

Genitourinary system: Kidneys can’t be palpated by bi-
manual palpation. Percussion symptom negative bilaterally.
Urination is normal.

Patient is alert and adequately oriented in time, place and
environment. Pupils are equal-sized and normal-shaped.
Photo-corneal reflexes are preserved. Function of cranial
nerves arepreserved. The patient does the coordination
tests adequately. Range of motion preserved in all limbs.
All types of sensation preserved. There are observable fas-
ciculations in lower limbs. Deep tendon reflexes in upper
limbs are brisk, while in lower limbs the knee and Achilles
reflexes are decreased.
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Fig. 1. Chest X-Ray film (29.11.2012) — Anterior-Posterior
projection

ENMG: Conduction velocity in motor neuron axons of
the tested peripheral nerve is within normal limits. The
reliable data of potentials from sensory nerve fibers could
not be registered due to constant hyperkinesis. The needle
EMG test registered the polyphasic motor potentials from
N. Tibialis anterior dextra, duration of which did not much
exceed the normal levels.

Blood biochemistry tests: Glucose — 5.1; Alt — 34.4; Ast
—71.9; LDH - 552; cholesterol — 4.8 mmol/dl; creatinine
—73; thyroid hormones: Free T, —0.329 ng/dl; TSH —2.89
MicU/ml; Free T, —1.94 ng/dl. Plasma concentration of ele-
ments: Titanium — 0.2654 mcg/ml (N — 0.7); Manganese —
0.0631 mecg/ml; Nickel —0.0101 mcg/ml; Copper — 1.1494
mcg/ml; Zinc —0.5190 meg/ml; Selenium — 0.0340 mcg/ml;
Arsenicum — 0.0476 mcg/ml; Strontium — 0.0332 mcg/ml;
Hydrargyrum — 0.0754 mcg/ml; Lead — 0.1090 mcg/ml.

Multi-layer CT scan. Thorax without deformation. Medi-
astinum not shifted. Trachea is not narrowed, no external
pressure observed. Lumen diameter unchanged. There
are no observable enlarged lymph nodes in mediastinum.
Multiple small foci of metal density are seen in the pulmo-
nary parenchyma bilaterally, more densely in the left basal
segment level; the same particles can be seen in the right
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ventricle miocardial projection, VII hepatic segment area
and the cortical layerof the right kidney. Nofree fluid or air
pattern can be seen neither in pleural cavity bilaterally, nor
in pericardial cavity.

Pulmo: Multiple small-sized high density spots (bodies
of uknown origin) are imaged practically throughout the
whole area of the left lung.

High density spots of alien bodies are also seen in the right
lung, though in the less quantity. Phrenicocostal sinuses are
unchanged. Cor: Borders are within normal range.

CT scans

Fig. 2. CT, axial plane, lung window. MIP reconstruction.
Multiple round-shape small-sized high (metal) density
nodular opacities can be seen in pulmonary parenchyma
bilaterally

Fig. 3. CT, axial plane, mediastinal window

Multiple round-shape small-sized high (metal) density
nodular opacities are seen in pulmonary parenchyma bilat-
erally and in the right ventricle wall at cardiac projection

Conclusion: The results of the applied tests and the medi-
cal history data give us the evidence to conclude that we
have a case of acute intoxication by injectedmetal mercury
— somatogenic phase.

© GMN

Fig. 4. CT, coronary reconstruction. Diaphragmatic surface
and medial margin of liver shows multiple round-shape
small-sized high (metal) density nodular opacities

41 o n ’ ’J
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Fig. 5. CT, 3D reconstruction. Multiple round-shape small-
sized high density nodular opacities of different localiza-
tions are observed
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Fig. 6. CT, axial plane, lung window. Density of parenchy-
mal foci — 947 HU.

Diagnosis: Toxic effects of mercury and its compounds. T
51.1.Toxic polyneuropathy.G 62.2. The patient was registered
at the Center of Narcology and Psychological Health and the
outpatient treatment was initiated immediately. He was also
consulted at the Toxicology Center of Azerbaijan in Baku.
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Treatment strategy involved:

Specific antidote therapy: DMPS (unithiol), Sodium thio-
sulfate solution, according to scheme (unithiol 20 mg/kg
as 24-hour dose), 1-month alternating therapy, followed by
Succimer tablets according to scheme.

Neuroleptic drugs — chlorprothixene Smg (Truxal 1 tab.)
at bedtime, antidepressant — paroxetine 20 mg (Rexetin 1
tab.) in the morning, anxiolytic drug—Medazepam 0.5 tab.
bid, morning and evening; Detoxication therapy (Ream-
berin 400.0; Isotonic glucose solution and salt solutions);
Thiogamma through i/v infusion, 24-hour dose 0.6 gr, dis-
solved in 5% glucose solution, during 1 month;Actovegin
and Nivalin i/m injections.

After 1 month from the beginning of treatment according
to the above mentioned scheme, the blood biochemical
tests showed no changes. Concentration of mercury in
blood decreased only insignificantly (134 microgram/L
to 105 microgram/L). General condition was dramatically
improved, self-feeling isgood, sleep went back to normal
pattern, the patient feels hismelf more energetic, actively
is involved in the household activities.

According to the data by the American Academy of Clinical
Toxicology, only 30 cases of metal mercury injection are
known in clinical practice internationally. However, we
could not find the description and/or treatment of similar
case of injecting ethylene glycol, homemade vodka and
metal mercury by the same patient during the short period
of time in relevant information sources.

There are also significant discrepancies about the effec-
tiveness of chelation therapy. According to the data by
German toxicologists [8], neither DMPS nor DMSA can
effectively decrease the amount of metal mercury in cases
of intravenous injection.However, our Brazilian colleagues
[17 have described the case of effective treatment of metal
mercury intoxication developed through intraarterial in-
jection, where the treatment resulted in the meaningful
decrease of mercury concentration in the urine (from 1419.9
g/gC (October, 2009) to 357.1 g/gC (March, 2010) and from
51.2 (June, 2011) to 44.7 g/gC (December, 2011)).

In our case, after one month of chelation therapy the con-
centration of mercury in serum remained practically the
same, whereas the general condition of the patient was
dramatically improved. The latter can be explained by the
effects of managing psychological disorder and treatment
of polyneuropathy, also the involvement of compensatory
mechanisms pertinent to the age.
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SUMMARY

CLINICALMANIFESTATION AND MANAGEMENT
OF INTRAVENOUS MERCURY INJECTION: A
CASE REPORT

!Kobidze T., *Urushadze O., Afandiyev I.,
Nemsadze G., 'Loladze D.

dcad. N. Kipshidze Central University Clinic, Tbilisi,
Georgia; *Toxicology Center MoH of Azerbaijan, Baku

Intentional self-injection of metallic mercury case report
is presented. A 22 year old man with a past medical his-
tory of ethylene glycol suicidal poisoning was admitted
to a Acad. N. Kipshidze Central University Clinic in
Thilisi, four months after deliberate intravenous injection
of an unknown quantity of metallic mercury from several
thermometers into his antecubital vein. After 2 months of
asymptomatic period, the patient began to complain of pain
and tremor in limbs, fatigue and skin rash. CT scan of the
thorax and the abdomen confirmed multiple small opacities
of metallic density in both lungs, liver and right kidney.
After the procedure the patient was transferred to the toxi-
cology center in Baku, Azerbaijan for chelation therapy.
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On arrival no biochemical abnormalities in hepatic or renal
function or clinical pulmonary malfunction were detected,
despite presence of slight symptoms of erethism, tremor
mercuralis, knee joints arthralgia and lower extremities
weakness. Chelation therapy with intramuscular injection
of Unithiol (DMPS) was started in dose of 20mg/kg/day.
After one month of chelation therapy, mercury blood con-
centration slowly decreased from initially 134 microgram/L
to 105 microgram/L. This case report demonstrates mild
acute toxicity following intravenous administration of
unknown amounts of elemental mercury. Because of chela-
tion therapy can remove approximately 1 mg of mercury
per day the patient was recommended further long-term
DMPS treatments under the control blood mercury levels.
It is concluded that clinical manifestations of intravenous
elemental mercury intoxication may be delayed despite
significant increase in blood mercury level.

Keywords: Intravenous mercury injection, toxicity, chela-
tion therapy.
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KINHUYECKUN CJAYUYAN BHYTPUBEHHOM
UHBEKIIUU PTYTH

Kobuaze T.C., 'Ypymanze O.I1., 2 pennues U.H.,
Hemcanse I.I11., YJlonanse J1.T.

Y]enmpanvnas ynuseepcumemckas kaunuxa um. H. Kun-
wuoze, Tounucu, I pysus; 2Pecnybrukanckuti mokcuxkono-
euyecxuti yeump M3, bBaxy, Aszepbaiiocan

B crarbe onucan ciydail yMBIIUIEHHONM BHYTPUBEHHOU
UHBEKIINU METANTHUYECKON PTYTH. 22-TeTHUN MyKUHHA C
OTpaBJICHUEM ITWICHIVIUKOJIEM CYULIMIAIBHOIO XapaKTepa
B aHAMHE3€, YEThIPE MECsLA CIIyCTs II0CIIE IPEIHAMEPEH-
HO BHYTPUBEHHOI UHBEKLUU B JIOKTEBYIO BEHY HEU3-
BECTHOTO KOJIMYECTBA METAJUTMUECKON PTYTH, COOpaHHOM
UM U3 HECKOJILKMX TEPMOMETPOB, OB FOCIIUTATU3UPOBAH
B L{eHTpanbHyI0 YHUBEPCUTETCKYIO KIMHUKY uM. H. Kur-
mmase, Toumucu. TTocme 2-MecIIHOTO 6ECCUMITTOMHOTO
nepuoza, MalUeHT cTaj ’KaJoBaTbcs Ha OOMU U JIPOXKB B
KOHEUHOCTSIX, OBICTPYIO YTOMJIIEMOCTb U KOXKHYIO CHIIb.
IIpoBeacHHas KOMIbIOTepHass ToMorpadus rpyaHoin
KJIETKH U OPIONIHOI MOJIOCTH TIONTBEPAIIa HATHYHEe He-
CKOJILKMX HEOOJIBIINX 3aTeMHEHN I METAITMYECKOM TIOT-
HOCTH B 000MX JIETKUX, TIEUEHU U MpaBoii mouke. [Tocne
00CJIe10BaHys U TIPOLEAYP HAIUEHT ISl IOTIOIHUTEITLHOM
KOHCYJIBTAllMK U ITPOBEICHUS XEIUPYIOLIeH Tepanun ObLt
HAaIpaBJICH B TOKCUKOJIOIMYECKUH LIeHTp B baky. JlononHu-
TeJIbHOE 00CIIeI0BaHNE, HECMOTPsI HA HAJTMYHE CUMITTOMOB
MOBBIIIEHHON BO30YIMMOCTH, TpEMOpPa, 00yCIOBIEHHOTO
MHTOKCUKALMEH PTYThIO, apTPAJITUU KOJIEHHBIX CYyCTABOB U
cJ1a00CTH B HIDKHUX KOHEYHOCTSX, KITMHUYECKUX JIETOYHBIX
MIPOSIBJICHUI OTPABICHUS U OMOXUMUYECKUX OTKIOHEHUH
B (YHKIIMM TI€UYEHHU M IOYEK He BhIABWIIO. [lanmeHty
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ObUTa HauaTa XeJIUpyolas aHTHIOTHAS TePaNus MyTeM
BHYTPUMBIIIEYHOTO BBEICHUS YHUTHONA B 03¢ 20 mr/
Kr/cyT. CrycTst Mecdll Mocie XeIupyloleld Tepanuu
YPOBEHb PTYTH B KPOBH CTaJl MEJJICHHO CHMXXAThCS
n cocraBui 105 MKI/n, B3aMeH IpEIbIIyIIero Mnoka-
3arens - 134 mkr/n. OnucaHHBIA cllydald MOKa3bIBaeT
HE3HAYUTEIbHYI0 TOKCHYHOCTh METaJUIMYECKOW PTYTH
IIpY BHYTPUBEHHOM BBeJieHHH. [10CKOIbKY Xenupyomast
Tepanusi NO3BOJISIET YJAIUTh M3 OpraHu3Ma 4yeloBeKa
BCEro OKOJIO | MT' PTYyTH B JICHb, MAIUEHTY OBLIO PEKO-
MEHJIOBAHO MPOJIOJDKUTH JJOJITOCPOYHOE MPUMEHEHHE
YHHUTHOJIA [T0J] KOHTPOJIEM YPOBHS PTYTH B KpoBHU. Takum
00pa3oM, KJIMHUYECKHUE MPOSIBICHUS WHTOKCHKAIIMH
JIEMEHTapHON (METAIINYECKOH) PTYyThIO IPU BHYTPHU-
BEHHOM BBEJICHUU MOXET OBITh OTCPOYEHO BO BPEMEHH,
HECMOTpSI Ha 3HAYMTEIbHOE YBEJIMUCHUE COJICPIKAHUS
YPOBHS PTYTH B KPOBH.
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J POINT ELEVATION AS A PREDICTOR OF PREMATURE VENTRICULAR BEATS

Matoshvili Z., 2Petriashvili Sh., !Archvadze A., *Azaladze 1.

YCentral University Clinic after N. Kipshidze, Thilisi; 2Thilisi State Medical University,
Department of Internal Medicine Nel, Georgia

Early repolarization pattern (ERP) is a common ECG
variant, characterized by J point elevation manifested ei-
ther as terminal QRS slurring (the transition from the QRS
segment to the ST segment) or notching (a positive deflec-
tion inscribed on terminal QRS complex) associated with
concave upward ST-segment elevation and prominent T
waves in at least two contiguous leads [3]. The J point
deflection occurring at the QRS-ST junction (also known
as Osborn wave or J wave) was first described by Osborn.
Osborn described the classic J-wave in experimental hy-
pothermia [8]. Dogs subjected to hypothermia developed
spontaneous VF that was preceded by the development of
J waves [8]. The J wave, which was attributed to a cur-
rent of injury (hence the term ‘J’) was later termed the
Osborn wave. Further experiments demonstrated that hy-
pothermic J waves are presumably the ECG reflection of
increased dispersion of repolarization caused by a dispro-
portionate abbreviation of the epicardial action potential
compared to the endocardium [2]. ER is a common ECG
pattern characterized by J-point and ST segment elevation
in 2 or more contiguous leads. The presence of ER pat-
tern in the precordial leads has been considered a benign
phenomenon, but recently its presence in the inferior and/
or lateral leads has been associated with idiopathic VF in
case-control studies (ER syndrome) [1,4,5,7,10,11]. Further-
more, the ER ECG pattern is associated with an increased
risk of arrthythmic death and mortality in epidemiological
studies, either as a primary cause of sudden death or in con-
junction with concurrent cardiac disease [6,9,12,13].

There are some opinions that level of J point elevation
may be has some predictive value. But there are not date
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that shows that J point elevation is correlated to premature
ventricular beats. Final aim of this study was to declare
correlation between J point elevation and premature ven-
tricular beats.

Material and methods. 36 patients were included in
this observation. There are 36 patients (19-68 years old)
with early repolarization ECG patterns, who admitted in
central university hospital named after N.Kipshidze from
2009 to 2013 years, without exclusion criteria.

Inclusion Criteria. ECG patterns of early repolarization,
J point elevation.

Exclusion Criteria. Coronary artery disease, Structural heart
disease, manifest ECG pattern of another inherited primary
arrhythmia syndromes (eg.: Brugada Syndrome, Long QTs,
Short QTs) and family history of sudden cardiac death.

Methods of Investigation. ECG, Exercise ECG (Tread-
mill), Echocardioscopy, Existing Coronary Angiography
data, Ambulatory 24 hours ECG monitoring

All this 36 patients were admitted by level of J point ele-
vation in two groups. First group — 12 patients with J point
elevation >0,15mV; Second Group — another 24 patients
with J point elevation <0,15 mV.

We make 24 h ECG holter monitoring all this patients to
evaluate absolute number of premature ventricular beat
during 24 h. Before and during this monitoring patients
don’t take any antyarrhythmic drugs.
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Table. J point elevation and Premature Ventricular Beat

I Group( N=12) IT Group (N=24) t p
Mean Std. Deviation Mean Std. Deviation
2286.0 1762.12 1329.00 871.95 2.196 0.035

Results and their discussion. In the first group (J point
elevation >0,15 mV) sum of premature ventricular beats
were 27432, in the second group (J point elevation <0,15
mV) sum of premature ventricular beats were 31 8§96.

Mean number of premature ventricular beats calculated
for one patient (in the first group) was 2286. Mean num-
ber of premature ventricular beats calculated for one pa-
tient (in the second group) was 1329. In the first group
there is 1,72 fold higher number of premature ventricular
beats than second group.

Variables are expressed as mean + SD, The analysis was
performed using Student’s t test, statistical tests were
two-tailed, and a p value < 0.05 was considered statisti-
cally significant. statistical analyses were performed us-
ing SPSS version 17.0.

The results of this observational study shows that there
is 1,72 fold higher number of premature ventricular beats
in first group. So, J point elevation equal or more then
0,15mV, is more arrhythmogenic and induces premature
ventricular beats. This is principally new and very impor-
tant result.
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SUMMARY

J POINT ELEVATION AS A PREDICTOR OF PRE-
MATURE VENTRICULAR BEATS
'Archvadze A.,
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Early repolarization pattern (ERP) is a common ECG
variant, characterized by J point elevation manifested
either as terminal QRS slurring (the transition from the
QRS segment to the ST segment) or notching (a positive
deflection inscribed on terminal QRS complex) associated
with concave upward ST-segment elevation and prominent
T waves in at least two contiguous leads.
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36 patients were included in this observation. There are 36
patients (19-68 years old) with early repolarization ECG
patterns. All this 36 patients were divided into two groups
according to their level of J point elevation. First group
consisted of 12 patients with J point elevation >0,15 mV;
second group — of 24 patients with J point elevation
<0,15 mV. We make 24 h ECG holter monitoring all
this patients to evaluate absolute number of premature
ventricular beat during 24 h. Before and during this
monitoring patients don’t take any antyarrhythmic drugs.
In the first group (J point elevation >0,15 mV) sum of
premature ventricular beats were 27432, in the second
group (J point elevation <0,15 mV) sum of premature
ventricular beats were 31 896.

The results of this observational study shows that there
is 1,72 fold higher number of premature ventricular beats
in first group. So, J point elevation equal or more then
0,15mV, is more arrhythmogenic and induces premature
ventricular beats. This is principally new and very impor-
tant result.

Keywords: Early repolarization pattern, J point elevation,
ventricular beats, 24h ECG (Holter) monitoring.

PE3IOME

MNPOIHOCTHUYECKOE 3HAYEHUE 2JIEBAIIUN
TOYKHU J B PA3BBUTUH KEJTYJOUYKOBBIX IKC-
TPACUCTOJI

"MaromBuiu 3.T., 2[lerpuamsuian LLT.
'ApuBanze A.T., *Azananze U.I.

Yenmpanvnas ynusepcumemcras kaunuxa um. H. Kun-
wuoze, Tounucu, *TOunucckuil 20cydapcmeenmulii me-
OUYUHCKUL YHUBEpcumem, O0enapmamennm 6HYmMpeHHUux
oonesnei Nel, I pysus

[enpro uccneOBaHUS SIBUIOCH ONPEACIEHUE MPOTHOCTH-
YecKoll IeHHOCTH aMeBaru Touku J. Kpureprem oreHkn
B3TO CyTOYHOE KOJIMYECTBO YKETYI0YKOBBIX IKCTPACHUCTOL.
B nccnenoBanue BKIIOYEHB! 36 MAlMEHTOB C CHHIPOMOM
panHel penossipuzanuu (1eBammeit Touku J). B 3aBucumo-
CTH OT CTENEHH MIeBAIMH TOUKH J MAIMEHTHI pacipe/ieeHbI
B JIBE TPYIIIHIL: IEPBYIO IPYIITYy COCTABIIIN 12 MAIEHTOB C
aneBanueii Touku J >0,15 mV, Bropyro rpymity — 24 narpeHra
¢ aneBanmeit Touku J <0,15 mV. Kputepusmu uckimodeHns
SIBUJIUCH MIIEMHUYEcKas 0one3Hb cepAana (MIeMuueckas
00JIe3Hb OmpesersIach Ha OCHOBE HArpy304HOI MpoOBbI,
aHamHe3a OOJILHOTO MJIM KOPOHApOrpaMYecKHX JaHHbIX),
CTPYKTYpHBIE MAaTOJIOTUHU cepAla (MCKIIFOYEHHE OCYILECT-
BIISJIOCH 110 Pe3yJbTaTaM 3XOKapIHOCKOINH), BPOXKICHHBIC
ApPUTMOTEHHbIE CHHJIPOMBI (CHHIpPOM bpyransl, cHHIpOM
MIPOJIOHTMPOBAHHOTO U yKopoueHHoro nutepBana QT) u
CEMEHHBbII aHaMHE3 BHE3alHOM cMepTH. MOHUTOpUHT
MAlUEHTOB OCYIIECTBISICS CYTOYHBIM XOJITEPOBCKUM MO-
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HUTOpHpOBaHUEM. [10NTyUYCHBI CIEAYIONINE PE3yIbTaThl: B
NepBOH rpyrie o0lee KOIMYECTBO JKETYIOUKOBBIX AKCTpa-
CHCTOJ coCcTaBmIIo 27 432, cpefHee KOIMYECTBO Ha OTHOTO
nanueHTa — 2 286; BO BTOPOU TpyIIIe 00IIee KOIMYSCTBO
JKEeITYIOUKOBBIX SKcTpacucTon — 31 896, cpemHee KomMuecTBO
Ha oftHOTO narmenTa — 1 329. Ananu3 pe3ynsTraTtoB BBISBUIL,
YTO KOJIMYIECTBO JKEIYIOUKOBBIX dKcTpacucTon Ha 1,72 (72%)
pasa Oosibllie B IEPBOI rpyIIre, 4eM Bo BTOpoi. Vcxomns u3
MOJIYYCHHBIX JaHHBIX HUCCICAOBAHUsA, CICAYCT 3aKIIOYUTD,
yto 3eBanus Toukr J >0,15 mV MoxkeT crnocoOCTBOBATE
Pa3sBUTUIO ApUTMHH.
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RELATIONSHIP BETWEEN EMOTIONAL STRESS AND CARDIOVASCULAR EVENTS

Mabhavir Senan, Petrosyan A.

Yerevan State Medical University after M. Heratsi, Armenia, National Institute of Govt, Kolkata, India

Sudden and unexpected death from cardiac causes is an
important health burden in the Western world. Its effect is
accentuated by the fact that sudden death is often the first
manifestation of cardiovascular (CV) disease [1,28]. Thus,
identification of apparently normal persons who actually
are at higher-than-average risk for sudden death is a major
challenge [1,9,10,13,23,27,28,29,30].

The past three decades have witnessed growing evidence
(both experimental and clinical) of a tight relationship be-
tween abnormalities in the autonomic nervous system and
death from myocardial infarction (MI), both sudden and
not sudden [13,15,29]. Autonomic imbalance, a term used
to indicate a relative or absolute decrease in vagal activity
or an increase in sympathetic activity, has been associated
with an increased risk of death from cardiac causes [12].

Common feature has been that whenever markers of
tonic or reflex vagal activity are reduced, the risk of death
is increased [13]. This is true for baroreflex sensitivity
[28,29,30], for heart rate (HR) variability, for HR turbulence
immediately following a premature ventricular beat), and
for HR recovery after an exercise stress test [6]. The last is
independent of the angiographic severity of ischemic heart
disease (IHD), suggesting that alternative mechanisms are
involved. Indeed, survival during a first ischemic episode
is predicted by autonomic responses, suggesting a genetic
predisposition [9,10,13].

In most cases of sudden death in adults, coronary lesions are
present [4,5] together with traditional risk factors for ath-
erosclerosis. In addition, it has been suggested [9,28,29,31]
that reflex sympathetic activation elicited by acute MI [23]
might play a triggering role. Here, we explored the possi-
bility that autonomic imbalance would be associated with
increased risk of arrhythmias and could be unmasked by
observing changes in HR during exercise.

The association between altered HR responses during
exercise and sudden death from cardiac causes and the
absence of such an association with non-sudden death from
MI suggest that this risk factor is directly associated with a
particular susceptibility to cardiac arrest and doesnot reflect
the development of atherosclerosis. It is consistent with the
notion that autonomic imbalance predisposes persons to
life-threatening Arrhythmias [15,13].

An increased risk of sudden cardiac death (SCD) is associ-

ated with an inability to increase HR properly during stress,
a phenomenon called chronotropic incompetence. Greater
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risk of SCD seems to be associated with animpaired abil-
ity to increase not only vagal but also sympathetic activity
to appropriate levels. Such a condition could be explained
by reduced baroreflex sensitivity, with blood preasure (BP)
changingin either direction. Indeed, it has previously been
shown that among patients who have had MI and have
similar left ventricular LV ejection fractions, the inability
to sustain episodes of ventricular tachycardia (VT) without
circulatory collapse was predicted by depressed baroreflex
sensitivity.

So, impairment in baroreflex sensitivity involving both
sympathetic and vagal responses favors circulatory col-
lapse during VT, a condition that precipitates ventricular
fibrilation (VF)and SCD. The clinical counterpart of this
defective physiological response would be a reduced ability
to increase HR during exercise to the maximum extent -
which represents the most puzzling of the features that we
found to be associated with an increased risk of SCD.

For apparently healthy persons with a HR profile thatis as-
sociated with a high risk of SCD, a possible therapeutic ap-
proach might be the correction of the autonomic imbalance.
In addition to traditional management of cardiovascular
(CV) risk factors, initiation of a regular exercise-training
program should be recommended. Indeed, both experimen-
tal [9,27] and clinical [12,13,28] data indicate that when
exercise training shifts the autonomic balance through an
adequate increase in vagal activity, it can significantly
improve long-term prognosis.

Physical activity clearly benefits CV health. In prospec-
tive epidemiologic studies, both vigorous physical activity
and moderate activity are consistently associated with a
reduced risk of IHD. However, itis also recognized that
sudden death from cardiac causes seems to occur with an
unusually high frequency during or shortly after vigorous
exertion [1].

Approximately 6-17% of all sudden deaths occur in as-
sociation with exertion and there is evidence to suggest
that vigorous exertion simultaneously triggers and protects
against sudden death [4,5,7,26].

The Northridge earthquake provided an unusual oppor-
tunity to study features of the relation between emotional
stress and the triggering of sudden death due to cardiac
causes. The information obtained by Leor J, et al. [14]
from the Department of Coroner of Los Angeles County
indicated that there was a sharp increase - to five times the
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previous average - in the number of sudden deaths due to
cardiac causes on the day of the earthquake. The length
of time between the trigger (the earthquake) and sudden
death was, in most of the cases, less than an hour. Unusual
physical exertion was an uncommon trigger. On the basis
of the unusual pattern of mortality in the weeks surround-
ing the earthquake, Leor J, et al. [14] estimated that such
triggering is likely to play a part ina substantial proportion
(>40%) of cases of sudden death due to cardiac causes under
ordinary circumstances. The pattern of mortality and the
characteristics of the victims suggest that the earthquake
precipitated death primarily in people already at risk for
sudden death.

As it was mentioned above, both the act of waking and
emotional or physical stress can trigger the onset of cardiac
events, perhaps by stimulating the release of catecholamines
and hypercoagulability factors that may contribute to the
rupture of a vulnerable atherosclerotic plaque and subse-
quent coronary-artery thrombosis [24]. Such a triggering
mechanism is likely to have played a part in the increased
number of sudden deaths and deaths associated with
atherosclerotic CV disease on the day of the Northridge
earthquake. The hypothesis that such triggering occurred
is supported by our observation of a 35% increase in the
number of hospital admissions for acute MIin 72 coronary
care units in southern California in the week after the
earthquake [14]. In another study, an increase was detected
in the number of episodes of VT or VF among patients
with implantable ICDs during the two weeks after the
earthquake. The precipitation of myocardial ischemia and
serious arrhythmias by emotional stress is the most likely
underlying mechanism for these observations [14,19,20].

Indirect evidence suggests that emotional stressors do
precipitate arrhythmia events [ 19,20]. VT occurs more fre-
quently on Mondays in working patients with ICDs [8].

In the study of Lampert R, et al. (2002) [11] patients with
ICDs, moderate levels of anger were more likely during
the period preceding shock for spontancous VT or VF than
during a paired control period one week later, suggestinga
triggering of arrhythmia by anger in a group of patients with
a history of arrhythmia or known arrhythmia risk. Ventricu-
lar arrhythmia was also associated with mild-to-moderate
activity such as that occurring in daily life. Vigorous activity
was reported only rarely in this study.

Previous studies have indirectly suggested a relation-
ship between emotion and arrhythmia. Descriptive and
epidemiological studies have shown a link between SCD
and stressful stimuli such as population catastrophes and
personal grief [14].

However, in these studies, actual mode of death was un-
known and whether ischemia or arrhythmia provided the
physiological link could not be determined. Although isch-
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emia and MI have previously been shown to be triggered
by psychological factors [24], whether arrhythmia can be
similarly triggered had remained unknown.

Our aim is to study the relation between emotional stress
and CVS mortality.

Material and methods. We performed our study among
346 native Indians (260 males and 86 females), aged 41-
54 years and employers. We used the healthy population
and the rather long follow-up period-up to 7 years. The
subjects had ECG and physical examinations conducted
by a physician, provided blood samples for laboratory
tests, and answered questionnaires administered by trained
interviewers.

An exercise stress test was then performed. Subjects with
known orsuspected CV disease of any grade or etiology or
with any of the following conditions were excluded from
the study and did not undergo the exercise stress test: rest-
ing systolic blood pressure >180 mmHg, resting 12-lead
standard ECG abnormality (Minnesota code: definite Q
waves, atrioventricular block or conduction defects, ST-
segment abnormalities, supra VT, polymorphic premature
ventricular depolarizations).

Resting HR was determined by the measurement of the
radial pulse during a 1-min recording, after a 5-min rest
in supine position. Information on baseline variables was
collected using mailed questionnaires. Follow-up question-
naires asking participants about clinical and demographic
information were sent every 6 months during the first year
and every 12 months thereafter. Covariates of interest
ascertained at baseline included age, education, income,
blood pressure, body mass index (kg/m?), race/ethnic-
ity, smoking, diabetes, hypercholesterolaemia, hormone
replacement therapy, menopausal status, exercise, and
alcohol consumption.

Exercise stress test is a noninvasive procedure that provides
diagnostic and prognostic information and evaluates an
individual’s capacity for dynamic exercise. Cycle ergometry
is a good alternative to treadmill testing for those patients who
have orthopedic, peripheral vascular, or neurological limita-
tions that restrict weight bearing. Work rate was calculated in
watts and kilopond-meters per min' [kpm/min].

The standardized protocol of the bicycle exercise test
consisted of three successive workloads: 2 min at 82 W, 6
min at 164 W, and the last 2 min at 191 W for a maximal
10-min test duration. Cardiac rhythm was continuously
monitored, and a bipolar lead (V5 and V5R) was recorded
at rest and for 30 seconds every 2-min during exercise, at
maximal effort and every 1-min during the 10-minrecovery
time. Heart rate was measured at rest just before exercise,
every 2 min during exercise, at peak exercise, and every
minute during recovery.
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We considered that whenever a subject was seated on the
bicycle just before exercise, he was under mild emotional
stress because of the preparation to begin exercise. Accord-
ingly, we used the heart rate measured just before exercise
to define “mild emotional stress” heart rate.

Subjects with an ischemic response to exercise stress test
and subjects with an impaired chronotropic response (who
did not achieve 80% of the predicted maximum heart rate,
defined as 220 b.p.m. minus age) were excluded from
analysis.

Until retirement, the administrative department in-charge
ofthe study population provided a list of deceased persons
every year. All available data relevant to the causes of
death were collected. The data were then reviewed by an
independent medical committee. After retirement, causes
of death were obtained from death certificates. SCD was
defined as a natural death, occurring within 1 h after the
onset of acute symptoms. Non-SCD was coded only if the
death was foundto be directly related to acute myocardial
infarction (AMI).

Key outcomes events included minor cardiac and cerebro-
vascular events included angina, cardiac asthma, arrhyth-
mias, incident cases of hypertension, transient ischemic
attacks, and major cardiac and cerebrovascular events
such are fatal and non-fatal myocardial infarction, stroke,
vascular death, hospitalization for another vascular event
or vascular procedure (i.e. HF, unstable angina, vascular
surgery, percutaneous coronary intervention or coronary
artery bypass grafting.

Results and their discussion. Among the 346 subjects,
the mean heart rate increase during mild emotional stress
was 9.8+11.7 b.p.m. and the cut-off values of the tertiles
of heart rate increase during mild emotional stress were
less than 4 b.p.m., between 4 and 12 b.p.m., and above
12 b.p.m. The baseline characteristics of persons included
in this study according to the tertile of heart rate change

during emotional stress are compared in Table 1. Resting
heart rate was higher in the first tertile.

There were no other significant differences between the
above mentioned three groups even though statistical sig-
nificance was reached for age, body mass index, and total
cholesterol levels.

Conversely, no such relationship was observed for non-sud-
den coronary death. A moderate but statistically significant
relative increased risk of death from any cause was found
for the third tertile only.

During exercise, the mean heart rate increase was 101.8
+15.6 b.p.m. When subjects were divided into tertiles ac-
cording to their heart rate increase during exercise stress
test, the cut-offs were below 96 b.p.m. for the first tertile,
between 96 and 108 b.p.m. for the second, and above 108
b.p.m. for the third tertile.

A large heart rate increase during exercise stress test
was associated with a significantly lower risk for sudden
cardiac death and the relative risk of the third vs. the first
tertile was 0.48 (95% confidence intervals, 0.25-0.89)
after adjustment for the confounders. Similar results
were observed for death from any cause with an rela-
tive risk of 0.65 (95% confidence intervals, 0.57-0.74).
Conversely, no clear relationship was observed for non-
sudden coronary death.

Respective values of heart rate increase during mild
emotional stress and exercise stress test. The correlation
between the two heart rate measures was 0.19, meaning
that one can explain only 3.1% of the variability of the
other. The “modest” number of subjects within the nine
combinations of each heart rate illustrates again the weak
correlation between the two variables. Interestingly, no
sudden cardiac death occurred among the subjects who
increased their heart rate the least during mild emotional
stress and the most during exercise stress test.

Table 1. Baseline characteristics according to the tertiles of heart rate change during mild emotional stress

Heart rate change (b.p.m.)
Variables <4 (n=96) 4-12 (n=153) >12 (n=97) p-value
[27.7%] [44.3%] [28.0%] (test for trend)”

HR at rest (b.p.m.) 71.1 (9.8) 66.2 (9.3) 67.7 (9.7) <0.001
Tobacco (g/day) 10.2 (10.3) 11.1 (10.5) 12.3 (10.7) <0.0001
Age (years) 47.0 (1.9) 47.5 (1.8) 47.8 (2.0) <0.05
BMI (kg/m?) 24.8 (2.0) 253 (2.1) 26.1 (2.0) <0.001
SBP (mmHg) 142 (2.2) 14.3 (2.3) 14.4 (2.4) NS
Total cholesterol (mg/dL) 218.9 (41.4) 223.5 (40.5) 229.9 (42.5) <0.05
Diabetes status 0.95 (15) 1.4 (30) 1.5 (21) NS
Current physical activity 15.0 (271) 14.0 (283) 14.7 (282) NS

data are mean (SD) and % (n) for quantitative and qualitative variables, respectively. BMI, body mass index;

SBP, systolic blood pressure

*- p-values for ANOVA and logistics regression model for quantitative and qualitative variables, respectively

© GMN
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Table 2. The ratio ‘number of sudden death/number of subjects’ within the nine subgroups defined by the tertiles

HR change during exercise stress test (b.p.m.)

>108 [95; 108] <95

HR N duri N <4 0.0 0.78 1.34

rate change during emotional stress [4:12] 0.74 138 230
(b.p.m.)

>12 1.18 2.15 3.05

Table 3. Multivariate-adjusted relative risks of SCD, non-sudden death from AMI
and death from any cause associated with HR change during emotional stress and exercise stress test

Sudden coronary death | Non-sudden coronary death | Death from any cause
HR ch feat 9 9
change features RR and 95% CI . RR and 95% CI . RR and 95% CI .
During emotional stress 2.37 <0.001 1.31 (0.77-1.88) NS 1.21 <0.03
& (1.21-4.39) ’ ' ’ ' (1.18-1.41) '
. . 0.49 0.62
During exercise stress test (0.29-0.88) <0.003 0.88 (0.65-1.33) NS (0.55-0.69) <0.01

Conversely, the highest proportion of sudden cardiac death
was found among the subjects who increased their heart
rate the most during mild emotional stress and the least
exercise stress test (Table 2).

Subjects who had a large heart rate increase during mild
emotional stress and a small one during exercise stress
test had an relative risk of 1.21 (95% confidence intervals,
1.18-1.41), whereas those with a low heart rate increase
during emotional stress and a high heart rate increase dur-
ing exercise stress test had a decreased risk of death from
any cause with an relative risk of 0.62 (95% confidence
intervals, 0.55-0.69).

None of these relationships was observed for non-sudden
coronary deaths (Table 3).

The present results obtained in a large cohort of apparently
healthy subjects, show that the heart rate increase during a
mild emotional stress in preparation for exercise is a strong
predictor of sudden death. Specifically, individuals with the
largestheart rate increase during mild emotional stress and
the smallest increase in heart rate during an exercise test
are at higherrisk. As these parameters are easy to obtain,
non-invasive and inexpensive, the present results carry very
practical clinical implications.

These findings may also have conceptual implications.
They expand the existing knowledge on the tight relation-
ship between the autonomic nervous system and sudden
cardiac death by providing novel and largely unexpected
data, which suggest a high specificity of neural responses
to different types of stress with a differential impact on A
risk.

Furthermore, because of the special characteristics of the

population under study [10] and based on extremely recent
insights in the neural control of heart rate [30], they raise
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the intriguing possibility of a genetic predisposition to the
autonomic responses associated with higher or lower risk
for sudden cardiac death.

Multivariate-adjusted relative risks of sudden death accord-
ing to tertiles of heart rate change during mild emotional
stress and during exercise. Relative risks of heart rate
change during stress and exercise were estimated in the
same Cox proportional hazard model taking the first tertile
of heart rate change as the reference category. Adjustment
was made on risk factors measured at baseline examination
including age, body mass index, tobacco consumption,
systolic blood pressure, diabetes, current physical activity,
and total cholesterol.

The two types of stress examined here represent two dif-
ferent stimulations. The exercise stress test involved a
significant effort and peak exercise represents a moment in
which the release of both epinephrine and nor-epinephrine
is maximal. Under these circumstances it is the blood-borne
epinephrine to have the dominant effect and, because of its
simultaneous effect on all cardiac cells, this may reduce
electrical heterogeneity and increase electrical stability.

The importance of heart rate in cardiovascular prognosis
can be explained by its relationship with major pathophysi-
ological determinants.

Pathophysiological mechanisms relating an increased heart
rate and coronary heart disease are the falowing; greater
myocardial oxygen consumption (MV0,), decreased myo-
cardial perfusion (shortened duration of diastole), increased
severity and progression of coronary atherosclerosis, lesser
development of collaterals, increased risk of coronary
plaque disruption, increased arterial rigidity, marker and
possible mediator of sympathetic overactivity.

Ahigh heart rate is a major determinant of myocardial isch-
emia, because it leads both to greater myocardial oxygen
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consumption and decreased myocardial perfusion, the latter
because of the shortening in the duration of diastole [21].
The likelihood of the occurrence of an ischemic episode
increases at higher baseline heart rates. With a baseline
heart rate less than 60 b.p.m., the likelihood of occurrence
ofischemic episodes with heart rate acceleration was 8.7%,
whereas at rates in excess of 90 b.p.m., the likelihood in-
creased to 18.5% [3]. In addition, heart rate can also directly
influence the underlying atherosclerotic process.

Our large and long prospective study has disclosed a
higher risk for sudden death for those apparently healthy
individuals whose heart rate responses are exaggerated
under mild emotional stress and below normal during
peak exercise. This implies novel and simple ways for the
ecarly identification of subjects atincreased future risk for
sudden cardiac death.

Our study findings might carry significant clinical implica-
tions. Few measurements in medicine are as inexpensive
and as easy to obtain in large general populations as to
measure the heartrate difference between resting and being
ready to perform anexercise test. If the exercise test is actu-
ally performed, additional data useful for risk-stratification
will be obtained and special attention will be paid to the
possibility of a mismatch (lower than normal heart rate
increase at peak exercise, after exclusion of chronotropic
incompetence as done in our study [12], as described here.
Individuals showing a high heart rate increase with mild
emotional stress must be considered for additional investi-
gations and for tailored preventive strategies aimed in first
place to reduce the probability of ischemic heart disease.
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SUMMARY

RELATIONSHIP BETWEEN EMOTIONAL STRESS
AND CARDIOVASCULAR EVENTS

Mabhavir Senan, Petrosyan A.

Yerevan State Medical University after M. Heratsi, Arme-
nia; National Institute of Govt of India, Kolkata, India

During last years the relationship has been found in between
sudden cardiac death and autonomic disbalance of nervous
system, which effect on baroreflector regulation of heart
rhythm. The importance of heart rate in cardiovascular
prognosis can be explained by its relationship with major
pathophysiological determinants. We considered this fact
as an actual problem and we performed our own study
among 346 native Indians (260 males and 86 females), aged
41-54 years and employed by the Civil Service. They were
consecutively examined between 1997 and 2004.
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Our large and long prospective study has disclosed a higher
risk for sudden death for those apparently healthy individu-
als whose heart rate responses are exaggerated under mild
emotional stress and below normal during peak exercise.
This implies novel and simple ways for the early identifica-
tion of subjects atincreased future risk for sudden cardiac
death. As well as we find out that autonomic disbalance is
related with high risk of development of arrhythmias which
is possible to find out exercise stress test.

Individuals showing a high heart rate increase with mild
emotional stress must be considered for additional in-
vestigations and for tailored preventive strategies aimed
in first place to reduce the probability of ischemic heart
disease.

Keywords: sudden death, emotional stress, cardiovascular
events.

PE3IOME

B3ANMOCBA3b MEXIY 9MOLNOHAJIBHBIM
CTPECCOM U CEPAEYHO-COCYAUCTBIMMU 3A-
BOJIEBAHUSIMUA

Maxasup Cenan, Ilerpocsin A.T.

Epesanckuii cocyoapcmeenuviti MeOUYUHCKUL YHUBEPCU-
mem um. M. I'epayu, Apmenus; Hayuonanonoiii uncmuniym
eomeonamuu Unouu, Kanoxymma, Unous

B nmocnennue roasl 00Hapy>KeHa B3aUMOCBS3b MEXKIY
BHE3AIMHON CMEPTHIO U aBTOHOMHBIM JrcOaIaHCOM HEpPB-
HOW CHCTEMBI, KOTOPBIH BIHsACT Ha O0apopedIeKTOpHYO
PEryJsUIO CepIeUHOr0 PUTMA. 3HAYMMOCTH CEPIEUHOTO
pUTMa B IPOTHO3E CEPJEYHO-COCYAUCTHIX 3a00JIeBaHUN
OOBSICHSICTCSI €r0 B3aMMOCBSI3bI0 C OCHOBHBIMH MATOTICHU-
XOJIOTHUECKUMH JIETEPMUHAHTAMHU.

Llenbto MCCIEOBAHMS SIBUJIOCH YCTAHOBJICHHE B3aUMOCBSI-
31 MEXIy SMOIMOHATGHBIM CTPECCOM M CMEPTHOCTBIO OT
CEPICYHO-COCYAUCTRIX 3a00ICBAHMIL.

OG6bekToM urtesbHOro uecienoBanus (1997-2004 ) Obuti
346 3m0poBbIX HHAMHIEB (260 My>kuHH U 86 JKESHILUH), Ha-
XOZISIIMXCS Ha TPaXKTAHCKOM CIty>x0e, B Bo3pacte oT 41 10 54
JeT. AHanu3 MMPOBEACHHBIX I/ICCJ'IeI[OBaHI/Iﬁ BBIABHII, UTO
PUCK pa3BUTHUS BHE3AIIHOM CMEPTH BEJIUK CPEIU 310POBBIX
JIUL, Yel CEpACUYHBbI PUTM HEAJEKBATHO PEarupyer Ha
SMOLIMOHAJIBHBIN CTPECC YMEPEHHOM cTenieny. Ha ocHoBe
MOJTYYCHHBIX AAaHHBIX JCJIACTCA BbIBOJ, YTO 3J0POBLIC
JIMLQA, CEPIEUYHbII PUTM KOTOPBIX MOBBIAETCS IIPU 3MO-
LIMOHAJIBHOM CTPECCE YMEPEHHOU CTEINEHH, JOKHBI ITPOI-
TH JIOTIOJHUTEIBHOE 00CIIeI0OBaHKE C 1IEIbI0 pa3paboTKu
JJIA HUX IPEBEHTHUBHBIX MepOHpHﬂTHﬁ, HanpaBJICHHBIX HA
CHIDKCHHUE PHCKA PA3BUTHSI UIIIEMUUECKOM 00JIe3HH ceplia
Y BHE3aITHOM CMEPTH.
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KOPPEKIUS JUCJIUIIUAEMAN Y BOJIbHBIX
KOMOPBHUJIHOM MATOJIOTMEV TIEYEHU

Tepoaxk M.A., 2boaauxkap ILA.

Vorceopoockuii nayuonanvuwiil ynugepcumem, MeOuyuUHCKUll paxyivmen,
kagheopa nponedesmuxu enympennux 6onesneil, *kageopa xupypauueckux 6onesnet, Yaceopoo, Yepauna

Ilo naHHBIM COBPEMEHHBIX MCCIIEAOBAHUMN, SIUAEMHOIIO-
THYECKYI0 cUuTyanuio ¢ renarutoM C B YKpauHe U APYTHX
ctpanax CHI onleHMBarOT Kak BechMa HEOIATOMPHUATHYIO.
BBuy TONOXUTETHHOTO JTATEHTHOTO TEUEHHSI, HEYKJIOH-
HOTO TIpOrpeccupoBanus 00Jie3HH ¢ pa3BuTHeM (Hudposa
WIN IUPpO3a NEeYeHH, HEI0CTaTOuHO 3P (HeKTUBHOCTHIO
CYIIECTBYIONINX METOIOB JICUCHNS XPOHUICCKUI TeNaTuT
C (XI'C) mpencraBisieT MEHMKO-COLMAIBHYIO MPOOIeMy.

He meHee akTyalbHOHM MpoOIeMOil Ha CETOMHS OCTaeTCs
yBenuueHue 3aboneBaeMocT caxapHbiM quaderom (ClI)
1 ero aJeKBaTHOE JeUeHne. ExeronHoe KoImaecTBoO TakKux
OOJIBLHBIX B MUPE COCTABISIET OT 3,6 10 5 MITH. YEJIOBEK.

© GMN

ITo nanabpM MexnyHaponHoit denepanuu auadera, CJ1
CTpaaatoT 0KojI0 250 MITH. YesioBek, a k 2030 roxy Ha GoHe
ypOaHU3aIH OKUIAIOT POCT KOJIM4decTBa O0IBHBIX 10 380
MJTH., 13 KoTopbsIX 6omee 90% CJI 2 tuna [2,3].

AHanu3 JIesiTelIbHOCTH SHIOKPHUHOIOTUYECKON CITyKObI
Vkpaunbl B 2010 T. BBISIBUJ, YTO TIATOJIOTHS dHIOKPHUH-
HOW CHCTEMbl 3aHMMAET OJHO M3 JIHJIUPYIOLIHNX MECT B
CTPYKType 00111el 3a001eBaeMOCTH HaceNIeHUsI YKPanuHBI,
1 OCHOBHOE MecTO cpenu Hux npuHapiexut CII 2 tuma
(31,88 %) [4]. B Ykpaune cBbime | MITH. 3aperucTpupo-
BaHHBIX 00bHBIX CJ], O/JHAKO UX peasbHOE KOJINYECTBO B
2-3 paza GombIie 3a c4eT CKPBITBHIX Gopm [S].
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N3BectHO, uTo CJI 2 TUMA U MHCYIUHOPE3UCTEHTHOCTD
SIBIISIIOTCS MPEJUKTOPAaMU HeyAad MpPU NPOBEICHUU
npotuBoBupycHoit Tepanuu (IIBT) y 6onpabix XI'C
[11]. B pabore M.G. Ghany u coast. [10] BbIsIBIICHO,
YTO yMEHBIICHUE MHCYIMHOPE3UCTEHTHOCTH, CO-
rmacHo uHAekcy HOMA, nponopiuoHaabHO CTENEHN
yraerenus HCV. Tak, uccinenoBanus, npoBeIeHHbIE
A. Andriulli u coasr., J. Fellay u coasr. [8,9], cBuze-
TEeNBCTBYIOT O BBHICOKOH BEpOATHOCTH Heyxaad (B 3,8
pas uame) npu nposenenuu [IBT B cnyuae Hanuuus
MeTaboIMYecKoro cuHaApomMa, yem y 0onpHbIx XI'C
0e3 Hero.

Takum 00pazom, HECMOTPsI Ha 3HAUYUTEIbHBIC JIOCTH-
xeHust B jjeueHun XI'C, umeroTcst 00JIbHBIC, KOTOPHIC
He oTBevaroT Ha crangaptHyto IIBT. Hecmorps Ha ToO,
4TO pa3paboTaHbl HOBBIC AITOPUTMBI JICUCHUS U TIPO-
¢unaktukn HCV-uHpekunn, MHOXKECTBO pa3iuvHbIX
ACMEeKTOB JICUCHHUS] KOMOPOUAHON MaTOJOTHU MEYeHU
ellle HE MOJHOCThIO peuieHbl. [1o ceil neHb HeT YeTKux
pEeKOMEeHJaluil M0 KOPPEKIMU HHCYIHHOPE3UCTEHT-
HOCTH M CTe€aTo3a MeYeHHU y JUL, HHPHUIMPOBAHHBIX
HCV, xoTsg ans JedeHus cTeaTro3a M cTeaToremnarura
HEBUPYCHOI 3THOJOTHHU NMPEN0OKEHBI Mpenaparsl U3
IpyNIbl OUTyaHUJIOB U MIMTA30HOB, KOTOPBIE CIIOCO0-
CTBYIOT CHUKCHHIO HHCYTMHOPE3UCTEHTHOCTH, CUHTE3Y
TPUTIIUIEPUAOB, MJIA3MEHHBIX KOHI[CHTPAIUI TIIIOKO3BI
n uHcynuHa [1,7]. OnHako, 3T npenaparsl MOTYT UMETh
ompeseIeHHOE TeNaTOTOKCHYeCcKoe IelcTBHE, BBUY
yero ux npumeHenue y nun ¢ XI'C cTaHOBUTCS Hexemna-
TeabHBIM. [109TOMY, aKTyaJIbHBIM OCTAaeTCs HOUCK MyTeil
noBeimeHust d¢ppexkruBHoctr JieueHuss XI'C 1 HOBBIX
CXEM Tepanuu, KOTopble Obl BIUSIN HA pa3InYHbIC 3Be-
Hbs IIaTOTE€HE3a coYeTaHHoM naronoruu. 1lo ceil neHb
HET OJIHOTO KaKoro-jiu0o MJeasbHOro TernaTonpoTek-
Topa. JlokazaHHOU 3(P(HEKTHBHOCTHIO 00JIAIAI0T TaKUE
renaTonpoTeKTOPHl, KaK YPCOIEe30KCUXO0JIeBast KUCI0Ta
(YAXK), sccennmanbubie Gochonunuasl, npenaparsl
aMUHOKHCIIOT (aIeMeTHOHUH, OPHUTHUHA acrapTar).

Jas Tepanuu 3a00eBaHUN TE€YEHU U3 MperapaToB
pasHbIX rpymnn Hauboinbliee 3HadeHne umeer Y/IXK
- ruapoduiabHas HETOKCHYHAS TPETUYHAas JKeTdHas
KHUCJI0Ta, 00pa3ylomascs noja aelicTBUeM OakTepu-
aJbHBIX ()EPMEHTOB U3 7-KETa-JINTOXOJIEBON KUCIOTHI.
IIpeumymectBo YIXK nepen npyruMu renaTonpoTek-
TOpaMH OOBSICHSIETCS €€ BBIPaKEHHBIM aHTUXOJIECTa-
THYECKMM M MHTUOUpYomuM 3 dekrom Ha GpepMeHT
I'MI'-KoA-peaykra3y, y4acTBYIOIIYIO B CHHTE3€ 3H-
JIOTEHHOTO XOJIeCTepHUHA, BCIAEACTBUE YETO Mpemnapar
MOXET MOJ0KUTEIBHO BIUATH HA TUCIUINIEMHUIO KaK
KOMIIOHCHT MeTaboauueckoro cuuapoma [14,15].

[enbro nccnenoBaHus SBUIOCH U3YUEHUE BIUSHUS yPCO-

JIe30KCUXO0JIEBOM KUCJIOTBHl U aJEMETHOHUHA Ha YPOBEHb
JICTHITUIEMHUN 1 3P ()EKTUBHOCTH IIPOTHBOBUPYCHOM Te-
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panun'y 6OJ'HJHI)IX XPOHUYCCKHM I'€IIaTUTOM C B coueTaHnH
¢ caxapHbIM AuabeToM 2 Tuma.

MatepuaJy u MeToabl. B HccienoBanie BKIIOYEHBI
118 6onpHBIX XpoHNYECKUM renaTuToM C cOueTaHHBIM
C caxapHbIM nHabeToM 2 THUMa, KOTOpbIE JICUIJINCH B
9HJIOKPUHOJOTHYECKOM M TacTPOIHTEPOIOTHUECKOM
OTJCJICHUAX 3aKaprnaTrckoi 00JacTHON KIMHUYCCKOM
6onpHMIBI MM. A. HoBaka Ha mpotsbkenun 2010-2012 rr,
My 4MH - 46 (39%), xeHmuH - 72 (61%). Cpenuuii
BO3pacT MamueHToB cocTaBull 58,5+2,7 mer. V Bcex
60JBHBIX HAOIIOAAIOCH BUCLIEpaTIbHOE OXkUpeHue. Taxk,
ungexc maccol tesia (MMT) 25-29 kr/m? (M30bITOUHBII
Bec) umernu 63 (53,4 %) OonbHBIX, OKUpeHue | cTeneHn
¢ UMT 30-35 xr/m? - 41 (34,7%) nauuent, oxupenue 11
crenenn ¢ UMT 35-40 kr/m? - 10 (8,5%) u UMT >40
kr/m? (oxupenwue 11 crenenn) - 4 (3,4%) GonbubIX. [1a-
LUEHTBI MOJTyYajIi pa3IndHbIe BU/IbI CaXapOCHUKAIOLICH
Tepanuu: NepopasbHbIe Caxapo-CHUKAIOLIME ITperapaThl
(ITICIT) — 55 (46,6%) OONBHBIX, TOJBKO WHCYIUHOTE-
pamuto - 42 (35,6%); TICII + uncynuHoTepanus - 21
(17,8%) GonbHOI.

Juarno3 XI'C ycTaHaBIuBalIM Ha OCHOBAaHHUU IpOBE-
JICHHBIX 00CIIeIOBAaHUH COIIACHO MPOTOKOJIAM OKa3aHUs
MEAMLMHCKOM nomoru. i NOATBEPKACHUS BUPYCHOU
stuonoruu XI'C BceM O0IBHBIM MTPOBOIUIIH OIIPEICTICHHIE
MapKepoB BUPYCHBIX renatuToB B 1 C B CHIBOPOTKE KPOBH
MmetonoMm UDA ¢ nansrelimumm onpenenennem PHK BI'C,
TEeHOTHUIIA BUPYCA, a TAK)KE YPOBHS BUPYCHOM Harpy3Kku
MeToAoM KonuyecTBeHHOU IILIP B pexxume peanbHOro
BpeMeHu. Bce 6ompHbIe umenu 1 renorun HCV u Bu-
pycHyto Harpy3ky 4x105-6x105SME/mi. OyHKIHOHAB-
HOE COCTOSIHME MEYEHH OLICHMBAIOCh MO CIETYIONINM
noKasareysiM: aKTUBHOCTh allaHMHaMHHOTpaHcdepa-
3bl (AnAT), acnapraramunorpancdepassl (AcAT),
ramma-rnytammiTpancnentuaassl (I'TTII), menounoit
¢dbocdarazer (L[D), ypoBeHb OuaupyOUHA B KPOBH,
NpPOTPOMOUHOBOE BpeMsi, 00Ul OCI0K, aIbOyYMUHBI,
rIOOyNUHBI, OOIMMI KIMHUYECKUN aHallu3 KPOBH;
ompenensiau ypoBeHb obmiero xonecrepuna (OX),
XO0JeCTepHHa JUMONMPOTEHUA0B HU3KOM MIOTHOCTH
(XJIITHIT), xonecTepuHa JTUMOMNPOTEUIOB BHICOKOM
motHocTH (XJIIBII), tpurnunepunos (TT'), rroko3st
B ceiBOpoTKe kpoBu HaTtomak (I'KH), rmuko3unuposan-
Horo remoriioduna (Hbalce,%) u C-nentuza.

Bcem 0osbpHBIM TIpoBesieHa (hUOPOracTpoIyoIeHOCKONUS
(®TAC) n Y3U opranoB OproniHoii monoctu. J{jist ycraHoB-
JieHUs cTerieHd Gubpo3a M aKTUBHOCTH BOCIAIUTEIIEHOTO
npolecca UCIoIb30Ballk ceposiornueckue Tectsl Pudpo-
TECT- AKTUTECT U METOJ HEMPSAMOM A1aCTOMETPUH IIEYCHU
C TIOMOIIBIO JIMarHOCTHYECKOro NMpudopa MpOU3BOACTBA
Opanruu - dudpockan 502 F01261 natuuxk M7 70129
(3akaprarckasi 00JacTHAsT KIMHHYCCKAsT HHPCKITMOHHAS
6onpHuna). Crenenb Gudposa no mkaie METAVIR y
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Bcex OonbHbIX OblTa F2-F3, a ypoBens AnAT npesbimian
HOpMY B 3-5 pas.

B uccnenosanue BrimoueHb! 68 60sbHBIX XI'C ¢ CJ1 2 Tuma,
KOTOpBIE CITyCTs 3 MecAlla CTaHJapTHONW MPOTUBOBUPYCHOI
teparmu (IIBT) oTBeTHIIN paHHUM BUPYCOJIOTHYECKUM OT-
BeroM (PHK HCV “-”) u 50 6onbubix XI'C ¢ C/I 2 Tuna,
KoTopsle 110 pasHbeIM npuuuHam [IBT ne nonyuyanu. B 3a-
BUCHUMOCTH OT POBOANMOI Tepamnuu ObL10 chOPMUPOBAHO
TPH IPYTIIBL.

[MarmenTs! I rpynmel (n=32) nomyyanu cranaaptayio [IBT
COIVIACHO KJIMHUYECKUM IPAKTUYECKUM PEKOMEHIalUsIM
EBpomneiickoi accorpannu no nzyuenuo nedeHu (EASL),
2011 r.,, kotopas Bimtouana: [Ter-UOH a-2a (neracuc) - 180
MT TIO/IKOXKHO OJIMH Pa3 B HEAEIIO B TeueHUe 48 Hesenb,
pubaBupuH (Komeryc) u3 pacuera 15 MI/KI/CyTKH pas-
JICTICHHYIO Ha J[Ba IpHeMa BO BpeMs 3aBTpaKka M Y)XKHHa
exenHeBHo [6,12,13].

[Tpu manupoBanmy eueOHbIx Meponpusituii XI'C y Oosb-
Heix CJI 2 Tuma y4uThIBAJIOCH HATWYHE BUCIEPATHLHOTO
OXHUPEHMS, AUCIUITUAEMHUH, CTeaTo3a NeYeHU U BHYTpU-
MEYCHOYHOT'0 X0JIeCTa3a, a TAKXKE BO3ZMOKHOE HAaKOILICHHUE
NaTOJIOTHYECKHX MPOTYKTOB 0OMEHA BELIECTB B IPOLIECCe
sedenus [IBT, uto npeponpenenser pazBuTue CUHApPOMaA
SHIOTMEHHOU ‘“‘MeTab0aInYeCcKoi” NHTOKCUKALIUY.

[Tostomy, II rpynne manuenToB (n=36) K CTaHIapTHOU
cxeme stedenust (SoC) XI'C Obuia odaBieHa “meradonnye-
CKas’ Tepamnus, KOTopas COCTOsIIA B PHUEME Tepe HadaIoM
[IBT anemernonuna (rerrpain) o 800 mMr /B 1 pa3 B ieHb B
tedenue 10 qHe, ¢ naapbHeHIMM nepopanabHbIM IPUEMOM
9TOH e 403kl penapara B TedeHue 20 THel, a Taioke yp-
COJIE30KCUXOJINEBOI KUCTIOTHI 110 13-15 MI/Kr Ha HOYb Ha
MPOTSKEHUH BCETO CpoKa jJeueHus. [Ipuem anemeTnoHnHa
nosTopsiiu Ha 4, 8 u 12 mecsmax [IBT. ITockonbky 60ib-
HBIE UMEJIH PAa3HOM CTENEHH KHUPOBYIO OO0IE3Hb MEUYCHU 1
UHCYJIMHOPE3UCTECHTHOCTD, YTO SIBJISCTCS MPEIUKTOPAMHU
HEraTUBHOTO BHPYCOJOIMYECKOTO OTBETa, Tepamnus BCeX
OOJIBHBIX ITPOBOJIUIIACH B TEUECHUE 48 HEeb HE3aBUCHMO
OT BUPYCHOM Harpy3KH WJIN NMOJYyYSCHHOTO BUPYCOIOTHYE-
CKOTO OTBETa U ¢ y4eTOM Macchl Tena. Ilocie okoHuaHus
JIeYeHUs HAaOIIOJICHUE 32 TAlMeHTaMU [TPOBOJIUIIN ellie B
teuenue 24 Heznesb. OOt mepuo HaOIFOICHUS COCTABIIT
72 nenenu. B nepuon neueHus IPOBOIUIICS €KEMECSIUHBII
KJIMHUYCCKUI 1 OMOXUMHYCCKUI MOHUTOPHHT. BupycHast
Harpy3Kka OI[eHHBaJIach Mepe/] HadyaJIoM JICUCHHS U CITyCTs
1,4, 12,24 u 48 uenens ot Havyana tepanuu. Y3U renaro-
OMIMapHON CHCTEMBI MPOBOAMIIN 10 U TIOCJIE OKOHYAHHS
Tepanuu. Bua u 10361 caxapocHIDKaroIIel Teparnuy ocTa-
BaJIMCh 0€3 U3MEHEHHMH Ha MPOTSHKEHUH BCEro Iepuoja
JICUCHHUSL.

Tpetbst rpynna naruentos (n=50) nosyyana TOIBKO “Me-
Ta0OIUYECKYI0” TEepaIHuio.

© GMN

KpI/ITepI/IHMI/I HUCKIKYCHHUSA U3 HUCCICAOBAHHS SABUIIUCH
TaKue MPOTUBOIOKA3aHUsI KaK HEKOHTpOJIMpyemast jie-
MPECCHsl, TICUX03 WJIN DIUJICTICHS, TSHKEINbIEe 3a00IeBaHMs
HEPBHOU CHUCTEMBI, HEKOHTPOJIUPYEMOE aBTOMMMYHHOE
3a0o0JeBaHue, MJIOX0 KOHTPOJUpyeMas apTepuaibHas
THIIEPTEH3MUS], CeplieYHasi HeJOCTAaTOYHOCTh, TJIOXO KOH-
tponupyembiit CJ{, XxpoHndeckas 00CTpyKTHBHAs O0JIE3HBb
JICTKUX, TUPPO3 IEYCHU, TAKECIIBIC NCKOMIICHCUPOBAHHBIC
3abosieBanus1, Bo3pact crapiie 65 net. B uccienoBanue e
BKJIFOYAJIH OOJIbHBIX, MH(OUIIMPOBAHHBIX JIBYMsI WK OoJiee
BUPYCaMHU I'€IIaTUTOB.

OrneHka 3HAYUMOCTH JOCTOBEPHOCTH PAa3NIUUUsi OTHO-
CUTEJIbHBIX BEJIMYMH B HE3aBUCHUMBIX BBIOOpKaX MpO-
BOJUJIACH IIYTEM INIPOBEPKM HYJIEBON CTATUCTHUYECKOU
TUIOTE3bl O PABEHCTBE OTHOCHUTEIBHBIX YAaCTOT B ABYX
BBIOOPKAX U MO JABYCTOPOHHEMY TOYHOMY KPUTEPUIO
duriepa ¢ UCIOJIB30BAaHUEM MPOTrpaMMbl Statistica 8.0
for Windows.

PesyabTaThl N HX 00cy:xkKIeHHe. Y BceX MAlMEHTOB /10
JIeYeHUs HAOIONANNCh U3MEHEHHsI OMOXMMUYECKUX MO-
kazareneit: mosblienue yposus AnAT, AcAT, D, ['TTTI,
THUMOJIOBOW TIpoOBI. OlleHKa OCHOBHBIX IOKa3areiei
JUMHUTHOTO 0OMEeHa MoKa3aia U3MEHEHHs MeTa0oi3Ma B
BUAC MOBBINICHUSA KOHICHTPAIHUU O6H_leFO XOJIeCTepHrHa,
xonecrepuna JITTHIT, Ano-A, TpUmIHLepruaoB U CHIDKCHNE
ypoBHs JITIBII u Ano-B y marnueHToB Bcex Tpex Ipymil
CpaBHECHUS.

AHanM3upysi NOJTYYCHHBIC PE3YIIbTAThI, yCTAHOBJICHO, UTO
crycTs 3 Mecsila JIedeHHst BO BCEX TPEX Ipymiax OoJIbHBIX
OTMEUCHO YMCHBIIICHUC KIIMHUYCCKUX CUHIPOMOB: acTe-
HOBETCTaTHBHOI'O, MUCICIITHYECKOTO U OOJel B MpaBoM
nozipedepne. J{o KoHIa HaOIIOIEHUS] 9TH CHHIPOMBI COXpa-
HUJINCH HE OOJIBIIIC YEM B OJHOM JACCATON YaCTH OOIBHBIX
HE 3aBUCHMO OT BHUJIa JICYCHHUs. bosiee sIBHOE YITydIlICHHE
COCTOSIHHSI OTMEUCHO Yy MAlMCHTOB, KOTOPBIC MOIyYaln
[1BT onHOBpEeMEHHO C «METabOJIUYEeCKON» Tepanueil.
Taxk, B I u Il rpynmax remaromeranus 40 KOHLA JICYCHUS
ormevanack B 9,4% u 8% ciydaeB, B TO BpeMsi, Kak BO
II rpynme - B 2,8%. JluHaMruka OCHOBHBIX KITMHUYECKUX
CHHJIPOMOB B pa3HbIC MICPUOJIBI JICUCHUS TIPEICTABICHA B
Tabnune 1.

[TonoxxuTenpHBIE U3MEHEHUS 3apETHUCTPUPOBAHBI HE
TOJIBKO B CAMOYYBCTBUH OOJIBHBIX, HO U OMOXUMHYECKHX
nokasarensx kpou. Hopmanuzarnus aktuBHOCTH AnAT
nociie 4-HeJeNbHOrO CpoKa JieueHHs Habironanach y 6
(18,7%) 6onpubIX I rpymnmst, 27 (75%) 6onbubIx I rpym-
el ¥ 36 (72,0%) 6ompubIx 1T rpynmsr. [Tocne 3 mecsnen
nedeHust HopManbHbIN ypoBeHb ATAT otmeuen y 24 (75%)
6onbHBIX [ rpymmsl, 35 (97,2%) u 47 (94%) 6onpHbIxX 11 1
III rpynm, cooTBeTcTBeHHO. B KOHIIe 48 Henenu IeueHus
y 100 % narueHToB Bcex Tpex rpyni ypoBeHb AAT Obun
B IIpeziesiax HOPMBI.
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Tabnuya 1.Konuuecmeo 601bHbIX, Y KOMOPBIX COXPAHUNUCH KIUHUYECKUE CUHOPOMbL

6 pasnvle nepuodbl JIeYeHUA 6 3a6UCUMOCMU ONl CXeMbl mepanuu

Cnycrs 12 Cnycrs 24 Cnycrs 48
Kannuyeckne cHHAPOMBI rpynmna Mo neuenust
Heeb Heean Heeb
AcTeHOBereTaTUBHBIN CHH- I (n=32) 31 (96,9%) 29 (90,6%) 10 (31,3%) 4 (12,5%)
IpoM (BKITFOYAN U TPHIIIIO- II (n=36) 35(97,2%) 30 (83,3%) 9 (25%) 1(2,8%)
000HbIH) I (n=50) 48 (96,0%) 45 (90%) 17 (34,0%) 7 (14,0%)
I (n=32) 25 (78,1%) 8 (25%) 5 (15,6%) 3 (9,4%)
Jucrientiuyeckuit I (n=36) 25 (69,4%) 5(13,9%) 3 (8,3%) 2 (5,5%)
I (n=50) 38 (76%) 8 (16%) 6 (12%) 4 (8,0%)
I (n=32) 18 (56,2%) 12 37,5%) 6 18,7%) 3(9,4%)
Bosnb B mpaBom noapedepne 11 (n=36) 21 (58,3%) 12 (33,3%) 5(13,8%) 1(2,8)
I (n=50) 29 (58%) 21(42%) 11 (22%) 4 (8%)
I (n=32) 31 (96,9%) 25 (78,1%) 10 (31,3%) 3 (9,4%)
lematomeranus II (n=36) 35(97,2%) 21(58,3%) 10 (27,8%) 1(2,8%)
I (n=50) 47 (94%) 36 (72,2%) 14 (28,0%) 4 (8,0%)
Tabruya 2. Ilokazamenu IunudHO20 0OMEHA 6 npoyecce NeyeHus.
IMoxa3zaresnn I'pynna Jo jgedenns Cnyers 12 Cnyers 24 Cnyers 48
HeJeb Hexeau Heeb
OB I (n=32) 5,67+0,45 5,55+0,41 5,44+0.,4 5,41+0,4
HIHH XonecTepiH 1 (n=36) 5,740,55 5,44+0,50 5,07+0,36 4,80+0,29
(HOpMa <5 MMOJIB/1T)
1T (n=50) 5,69+0,53 5,41+0,47 5,18+0,40 5,09+0,41
L I (n=32) 0,92+0,04 0,93+0,03 0,96+0,02 0,98+0,02
II (n=36) 0,93+0,03 0,95+0,02 1,01+0,02 1,07+0,03
(mopma>1,0 mmoub/m)
I (n=50) 0,90+0,01 0,95+0,02 0,97+0,02 1,01+0,02
JIIHI I (n=32) 3,77+0,09 3,70+0,09 3,67+0,10 3,68+0,07
11 (n=36) 3,75+0,08 3,66+0,09 3,58+0,10 3,29+0,05
(HOpMa <2,5 MMOJIB/T)
IIT (n=50) 3,80+0,09 3,76+0,09 3,69+0,09 3,60+0,09
T I (n=32) 2,15+0,24 1,99+0,17 1,97+0,14 1,96+0,21
PUIIMIEPH/IBI I (n=36) 2,07+0,23 1,88+0,17 1,72+0,10 1,54+0,10
(Hopma <1,7 MMOJIB/1T)
III (n=50) 2,06+£0,23 1,89+0,22 1,75+0,12 1,65+0,14
AfoA I (n=32) 0,85+0,03 0,88+0,03 0,90+0,04 1,0+0,04
1o II (n=36) 0,83+0,03 0,89+0,04 1,05+0,06 1,1340,05
(nopma 0,79-1,69 r/m)
I (n=50) 0,85+0,04 0,89+0,03 1,01+0,05 1,07+0,04
AnoB I (n=32) 1,84+0,03 1,8+0,04 1,8+0,03 1,76+0,03
1o II (n=36) 1,82+0,03 1,79+0,03 1,7+0,05 1,58+0,06
(rmopma 0,46-1,74 r/m)
I (n=50) 1,84+0,03 1,79+0,04 1,74+0,03 1,65+0,05

Oco05Iit HHTEpEC NPEACTABIAIOT PE3YIbTaThl, XapaKTePU-
3yOIIME MOKa3aTesu JIMIMHIHOTO oomeHa. [Tonoxkurens-
HBIM OKa3aJIOCh BIMSHHME OTJENBHBIX CXEM JICUCHHUS Ha
YPOBEHb TUCIHUIUIEMHUH. 3a TIEpBbIe 3 Mecsia JeUSHHs
OTMEUECHO CHIKEHHUE KOHIIEHTPALIUH 00IIero XoJecTepruHa
BO BCEX I'PyIIIax OOJNILHBIX, OMHAKO CITyCTs 6 1 12 MecsitieB
HaOtoneHusl Hanboiee HU3KUH €ro ypOBEHb BBISBIICH
y 6ombubIx Il rpymms (5,7+0,55 u mmons/n, 4,80+£0,29
MMOJIB/IT), YTO JOCTOBEpHO HMXke ero yposHs B I u IlI
rpynmnax (tabmuma 2).

CrycTs roJ1 OT Havajia Tepanuu MporeHT cHmkeHus OX
o rpynnam coctasisii 4,6%, 15,8%, 10,5%, cooTBeT-
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cTBeHHO. HavyanbHblil ypoBeHb (pakiyy XoiecTepruHa
JIIBIT y Bcex 60NBHBIX OBLT HEBBICOKUM M COCTABIISLI 110
rpymmam: 0,92+0,04, 0,93+0,03 u 0,90+0,01 Mmmoub/1,
COOTBETCTBEHHO; KOJUYECTBO CHIDKCHHBIX 3HAYCHHI
cocTaBysiino okoiao 70%. CTOHKUN MOT0XKHUTEIbHBII
3(hdeKT HavaICst CO BTOPOTO MOJIYTOIUs TePAITHH TOIBKO
Bo II u III rpynmax. 3a mepuoa ¢ 6 mo 12 mecsiiy neueHus
y 61,1% u 60% 6onbubix 11 u Il rpynn Habmonanock
HeOoIbIII0e MTOBhIIIeHHEe YpoBHS Xosectepuna JIIIBIIL, B
TO BpeMs Kak B | rpymnme oHO perucTpupoBanochk TOJIBKO
y 31,2% Oonbubix: 0,9840,02, 1,07+0,03, 1,01+0,02
MMOJIB/J1. XOTsl BCE OTMEUCHHBIE U3MEHEHHS ObLIN CTaTH-
CTHYECKH 3HAYMMBIMH, 110 a0COTIOTHBIM 3HAYSHHUSIM OHH
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HEOOJbIINE U COCTABIAIOT B IPOLIEHTAX OT HAYaJIbHOTO
ypous XC JITIBII 6,5%, 15,05% u 12,2% 8 1 - Il rpyn-
nax, COOTBETCTBEHHO. J[MHAMHKa ypOBHS X0JeCTEepHUHA
JITTHII Gbiiia NpOTHBONONIOKHOM NU3MEHEHUSIM (ppakiuu
xonecrepuna JIIIBII u xapakrepus3oBajiach OTCYyTCTBUEM
3HaYMMBIX KoJieOaHMi B mepBble 3 Mecsla Tepanuu C
€ro MOCTETNEeHHBIM CHUKEHHEM B MOCIEAYIOINE CPOKH.
Tak, 3a nmepBble IOJINOJA JIEUEHUS TONIBKO BO I rpymnme
OTMEUYeHO 0ojiee 3HAYUTEIbHOE CHUIKEHHE YPOBHS
JITTHII ¢ 3,75+0,08 mo 3,58+0,10 MMoJb/11 B CpaBHE-
HUHU C UCXOHBIM 3HAUCHHEM. 32 BTOPOE MOJIYyTOAue BO
IT u III rpynmnax BbISIBIICHO CHUYKEHUE KOHLIEHTPALlUU
JITIHII, nan6osee HU3KKE 3HAYEHHUS OTMEUYarTcs Bo 11
rpymme - 3,2940,05 mmous/n. Ha npoTsikeHuu 6 me-
CAIIEB TePaNMH 3apETUCTPUPOBAHO CHHKEHUE YPOBHS
tpurnuuepunos (TT') B ceiBopoTke kpoBu. B I rpynne
10 KOHIIa 6 Mecsma jJedeHus Toabko B 19,4% oOciie-
JOBaHHBIX KOHUeHTpauus TI oTrBeuana rpaHunam
¢usznosornyeckoid HopMmbl (MeHbie 1,7 MMOJB/IT), B
TO Bpemsi, kak Bo I u III rpynmax npoueHT 60JabHBIX C
HOpManbHBIMU ypoBHAMHU T coctaBuin 38,9% u 48%,
COOTBETCTBEHHO. B cnexyromue 6 MecsueB Je4eHUS
ypoBeHb TI' B CHIBOPOTKE KpOBH OOJIBHBIX, KOTOpPbIE
nojaydauu Tojbko cranaaprHyo [IBT, npaktuuecku
HE MCHSJCHA, a Y MaIlMEeHTOB, KOTOPhIE MOJydalu
JIOTIOJIHUTEIBHO «METa0O0INYECKYIO» TEeParuio, WK
TOJIBKO «METa0O0JNMUYECKYI0» Tepanui OTMEYeHO
nanpHelmee cHuxeHue yposHs TI' go 1,54+0,10
MMoub/a U 1,65+0,14 mmons/n Bo 11 u 111 rpynmax,
COOTBETCTBEHHO.

Kak u3BecTHO, anonunonpoTend A (Amo-A) - rias-
Hbli komrnoHeHT Oenka JITIBII, a amonunonporenn B
(Ano-B) - 6enka JIITHII n xunomukponoB. B npouecce
KOMIIJIEKCHOTO JICYEHHSI MPOUCXOUIIO MOCTETEHHOE
MOBBIIEHNE YPOBHA Amo-A B CBIBOPOTKE KpoBHU. B
nepBele 3 MecsIia JIeUeHUs JaHHas TeHACHIUSI OTMede-
Ha Tosbko Bo II u III rpynmax GoJbHBIX, B CIEIyIOIINE
3 Mmecsma - BO BceX Ipynmnax, He3aBUCHUMO OT CXEMBI
tepanuu. [Ipn nanpHeiiieM HaONIOACHUH 0Ka3ajoCh,
4710 OoJsibHBIC 1] IpyNmbl MMEIOT HAMITYUIIYIO JIMHAMU-
Ky TOBBIIICHUS YPOBHS Amo-A: Mo okoH4aHHio | roma
JICUCHHS er0 KOHIeHTpalus cocrasmwia 1,13+0,05 r/n,
410 focToBepHO oTruaetcs ot I (1,0+£0,04) u III rpynn
(1,07+0,04 /).

Yposenb Ano-B npakTHuecKku He MEHSJICS NIPH JICUCHUN
[IBT. BbIsBIIEHO IOCTENIEHHOE CHUYKEHUE €r0 KOHILICH-
TpaluM B Tpynnax OOJbHBIX, KOTOPbBIE MMOJyYalu Ipe-
napartsl «MeTaboaudeckoit» Tepanuu. K koHIly TedeHus
Bo Il rpymnmne cHmkeHune KoHIeHTpauu Amno-B gqocTurio
29,5% 0T Ha4aJIBHOTO ¥ €T0 YPOBEHb B CBIBOPOTKE KPOBU
coctaBui 1,58+0,06 1/11, 4TO JOCTOBEPHO HUXKE, YeM B |
rpynme (1,76+0,03r/n ) u I (1,65+0,05 /).

[Tpu ananuze no6ounsix 3¢ dexros [I1BT BbisiBiacHO pas-
JIM4Ke ¢ BBICOKOH AocToBepHOCTHIO (p<0.001). B mepBoit
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rpynme nobouynsie 3pdextsl [IBT ormeuanucs y Bcex
(100%) 60mpHBIX; ¥ 31,2% K3 HUX BO3HUKIA HEOOXO-
JMUMOCTh B yMeHbIeHuu 70361 [ler-U®H o-2a u puba-
BUpHHa. Bo BTOpOii rpynne no6ounsie 3QdexTsl ObuH
3aperucTpupoBanbl y 21% OOIbHBIX, OJJHAKO, KOPPEKIIUS
He notpeboBasiack. Hu y oiHOTO naimenTa BTopoii rpy sl
BBIPKCHHOH JIeNpeccuy He HaOIoaloCch, B OTIINYNE OT
MIEPBOI IPYMIIEI, B KOTOPOH uX oka3zanoch 5 (15,6%).

BeiBoabl.

1. Mcnionb30BaHue aieMETHOHUHA U YPCOJE30KCUXO0IEBON
KHCJIOTBI B KOMIUIEKCHO# Tepanuu 6onbHbIX XI'C ¢ C/1 2
TUIA JOCTOBEPHO MOJIOKUTEIBHO BIMAET HA HOpMaIH3a-
IIUIO YPOBHS TUCITUITHIEMHH.

2. Koppekuus TUCITUNNAEMHIN MO3BOJISIET IPOBECTH MOJIHO-
LEHHBIA KypC MPOTHBOBUPYCHOW Tepamnuu y OOJbHBIX
XT'C ¢ C/I 2 Tuma, 4TO yMEHbIIAET YaCTOTY PEIUANBOB
3a00JIeBaHHUS.

BaarogapHocTs. ABTOPBI BBIpAXKAaIOT CBOIO Ojaroaap-
HOCTh MPAKTUKYIOIIMM BpadaM M MEPCOHATY SHIOKPHU-
HOJIOTMYECKOTO U TaCTPOIHTEPOIOTHYECKOTO OTAEICHUI
3akaprarTcKoit 0071aCTHOM KITMHUYECKON OOJIbHUIIBI M. A.
Hogaka, a Taxxe 3akaprnarckoii 001acTHOW WH(EKIINOH-
HOM OOJIBHUIIBL, . YIKIOpOJI 38 CO/ICHCTBUE B TPOBEICHUH
HCCIIEJOBAHUMN.
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SUMMARY

CORRECTION OF DYSLIPIDEMIA IN PATIENTS
WITH CHRONIC HEPATITIS C, COMBINED WITH
DIABETES TYPE 2

Derbak M., ’Boldizhar P.

Uzhgorod National University, School of Medicine,
'Department of Internal Medicine, *Surgical Disease Chair,
Uzhgorod, Ukraine

The article shows the results of treatment of 118 patients
with chronic hepatitis C (CHC) which is associated with
type 2 diabetes mellitus (DM). When planning therapeu-
tic interventions in chronic hepatitis C in patients with
diabetes, it is considered the presence of visceral obesit ,
dyslipidemia, and hepatic steatosis. The efficacy of different
treatment regimens was studied. Found that the usage of
ursodeoxycholic acid and ademetionin in HCV patients
with diabetes type 2 receiving standard antiviral therapy
(SAVT), significantly make a positive effect on the level
of dyslipidemia. The normalization of lipid profile allows
for a full course of SAVT, which reduces the frequency
of relapse. It is also noted that the simultaneous use of
ademetionin and ursodeoxycholic acid in treatment of
chronic hepatitis C leads to a reduction of side effects
of SAVT. Metabolic therapy may be recommended for
patients with chronic hepatitis C in combination with
type 2 diabetes in case of SAVT, and at its contraindica-
tions or intolerance.

Keywords: type 2 diabetes, chronic viral hepatitis C, anti-
viral therapy, ademetionin, ursodeoxycholic acid.
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PE3IOME

KOPPEKIMS JUCIUIIUJIEMHAA Y BOJBHBIX
KOMOPBH/IHOM IMATOJIOTUEN NEYEHA

Tepoak M.A., 2Boam:kap I1.A.

Vorceopoockuii nayuonanomuwill yHueepcumem, mMeouyuH-
ckuil paxynomem, ‘kagpedpa nponedesmuxu eHympennux
bonesnetl, xagedpa xupypeuueckux bonesnet, Yaceopoo,
Yxpauna

B cTaTtpe mpencTaBieHsI pe3ynbTaTh TedeHus 118 6oib-
HBIX XpoHndyeckuM rematutom C (XI'C) coueTaHHBIM
¢ caxapaeiM auaberom (CJ) 2 tuma. [Ipm mmanupo-
BaHuHU JeueOHbIx Meponpusatuii XI'C y 6ompaBIX CJ]
YYUTHIBAIOCh HAJIMYHE BHCIEPAIBHOTO OXHPEHHS,
IUCTUTIUAEMUN U cTearo3a medeHu. M3ydeHa sddex-
TUBHOCTbH PA3JINYHBIX CXEM T€PAINH. YCTAHOBJICHO, YTO
HCIIOJIb30BaHNE aJIEMETHOHUHA U YPCOIE30KCHXOJIEBOI
kucnoTel y 6ompHEIX XI'C ¢ CII 2 Tuma, momydaromux
CTaHIAPTHYIO NpOoTHBOBUpYCcHYIO Tepanuio (IIBT),
JOCTOBEPHO TOJOXKHUTEIBHO BIHMSIET HAa yPOBEHb JIUC-
aunuaemun. Hopmanusanus nokazareieil JTUNNUIHOTO
npo¢uiIs MO3BOISAET MPOBECTH MOJHOLEHHBIH KypC
[IBT, 9T0 yMeHBIIAeT 9aCTOTy PEIIUANBOB 3a00ICBaHNU.
OnHOBpEeMEHHOE IPUMEHEHNE aIEMETHOHIHA U yPCOe-
30KCHX0JIEBOI1 KUCIIOTHI B KOMIIJIEKCHOM JtedeHnn X1 C
MPUBOANAT K YMEHBIIEHUIO MOO0YHBIX 3 dekToB [1BT.
MeTtabonuueckas Tepanisi MOXKET OBITh PEKOMEHI0BaHA
manueaTaMm ¢ XI'C B coueranmnu ¢ CJ/l 2 Tuma Kak mpu
nposeneHuu crangaptHoit [IBT, tak u npu ee npoTuBo-
MTOKa3aHUAX MM HETIEPEHOCHMOCTH.
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TOJIEPAHTHOCTbD K ®U3UYECKOM HATPY3KE Y BOJIbHBIX HINEMUYECKOM
BOJIE3HBIO CEPIIA MOCJIE CTEHTUPOBAHUS KOPOHAPHBIX APTEPU

Ieayiiko B.H., *Kpeiingeas K.JI., Bamaknaze 3.C.

Xapvrosckas meduyunckas akademusi NOC1e0UnIOMHO20 00pa308anus, Kagheopa Kapouoiocuu
U QyHKYUOHATLHOU duacHoCcmuKu, *Xapbko6ckas copodckas Kiunuieckas oonvrhuya Ne8, Ykpauna

B nocnenHue rogpl B je4eHUH OOJNBHBIX HMIIEMHUYECKOM
oonesnbto cepaua (MBC) Bce wamie UCTONB3YIOTCS WH-
TEPBEHIMOHHBIE METO/IbI JieueHus. Ilo JaHHBIM peecTpa,
NepKyTaHHbIE BMeIlaTenbcTBa B Ykpaune B 2012 roay
ObLIH MpOBeACHBI 24453 OOJIBHBIM, a BMEMIATEIBCTBA
Ha KOpPOHApHBIX aprepusix - 8853 OonbHBIM, 4TO HA 58%
oosbie, uem B 2011 romy [4].

[TonoxuTeabHBIM MOMEHTOM SIBIISIETCSI YBEIMUYEHHE Y/IEITb-
HOT'0 BECa BMEIIATEIbCTB, IIPOBEIEHHBIX ITPU OCTPOM KOPO-
HapHoM cuHapome (OKC) o oTHOLIEHUIO K CTaOUIIEHBIM
nanyentam. ViHBa3uBHas cTparerust sBiseTcs IPUOPUTET-
HoH y 6ounbimHeTBa 601bHBIX OKC (pexoMenganum), B TO
BpeMsi Kak 000CHOBAHHOCTb CTEHTHPOBAHUS CTAOMIIBHBIX
MAIIMEHTOB YacTO BBI3BIBACT JUCKYCCUH, OCOOEHHO NpPHU
OTCYTCTBUH NOPAKEHHsI NPOKCUMAJIbHBIX OT/IENIOB U CyO-
OKKJIFO3MOHHBIX CTEHO30B [5].

OpnHaxko, Jake MPU YCIOBUM YCIEIIHOTO CTEHTUPOBAHUS
JAaHHBIH METO/I HE BCerja 00ecleyrBaeT I0JIHOE BOC-
CTaHOBJICHHE KOPOHApHOTo KpoBooOpamenus [3], uto
00yCJIOBJIEHO MHOYKECTBOM ITPUYMH, HAIPUMED, HATMYHEM
OCTATOYHBIX IK30T€HHOPACTYIIUX aT€POCKIEPOTUUECKUX
OJIsIIeK, KOTOPbIE HE MPUBOAAT K (PUKCHPOBAHHOMY CTe-
HO3Y, HO MHULIMUPYIOT AUCOHYHKIHMIO SHIOTEJINS U BOC-
nanexue [1,2], BpoKJ€HHBIMU aHOMAJIUSIMU KOPOHAPHBIX
aprepuii (TMIOIUIa3usl, MBIIIEYHBII MOCTHK). Bosbiioe 3Ha-
YEHHE UMEET U MOSIBICHHE HOBBIX aTePOCKICPOTUYECKIX
MOBPEXK/ICHUN KOPOHAPHBIX apTepuil. BrlensnokeHHOe
CYILIECTBEHHBIM 00Pa30M BIIMSIET Ha TEUEHHE 3a00JICBAHMS
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IocJie peBacCKyJidpu3alvu U ONpeaAC/IACT TOJICPAHTHOCTH
K (1)I/I3I/IquKI/IM Harpyskam, a, CJie40BaTeJIbHO, U KaY€CTBO
JKU3HU.

[IpeacraBnsior MHTEpEC NaHHBIE MO M3YUEHHIO BIUSIHUS
CTEHTHPOBAHUSI KOPOHAPHBIX apTEepHil HAa TEUCHHE 3a-
OoJieBaHUS B OTIAJICHHOM MNEPHOAE, B YAaCTHOCTH, Ha
nepeHocuMocTh (huznueckux Harpy3ok (PH) no gaHHbIM
Harpy304HbIX TECTOB.

Harpy3ouHble cTyneHuarbie npoobl, TaKHe Kak BEJI0Ipro-
metpust (BOM) uiu TpeAMUII-TECT HIMPOKO IIPUMEHSIOTCSE
B KapAXOJIOTUH JUIs OLIEHKH TosiepaHTHOCTH K DH, BhIsIBIIE-
HUS UILIEMUH MHOKap/ia y OOJIBHBIX C KOPOHAPOCKIIEPO30M,
JIUarHOCTUPOBAHUS PE3UyaJIbHON HIIEMHH MHUOKapia
MOCJIe BMEIIATENILCTB HAa BEHEUHBIX apTepusx [3].

Lesp wccnenoBanusl — OLEHKA BIUSHHUS CTEHTHPOBAHUS
KOPOHApHBIX apTepuil Ha TOJEPAHTHOCTH K (PU3NUECKOM
Harpyske B Omkaidimii (4-8 Henenb) ¥ otnaneHHsIi (12-
15 mecsueB) nepruobl.

Marepuan u meroasl. B uccnenosanue BxirodeHs! 90
6onbHbIX BC, nepenecmx cTeHTHpOBaHNE KOPOHAPHBIX
apTepHii, B TOM 4uciie 76 My>K4uH U 14 5KeHIIUH B BO3pacTe
25-76 net, B cpeareM - 58,59+9,04 set (Tabnuna 1). Becem
OOJBHBIM IPOBOJUIIOCH KIMHHYECKOE 00ciie/JoBaHuE,
BKJIIOYAIOIIEE OLEHKY X COCTOSIHUS, YaCTOTY NPHCTYIIOB
cTeHoKapAuu, sxokapanockonuto, IKI" nokost B 12 cTan-
JIapTHBIX 0TBeJAeHUsIX, BOM.
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Tabnuya 1. Knunuueckas xapakxmepucmuka 06C1e008aHHbIX OONbHBIX

IToxa3aresn % 1o rpynmne 00JbHbIX
MYIKCKOH TTOJT 76 (86%)
JKCHCKHU TIOJ 14 (15,8%)
BO3PACT CpeIHUH 58,59+9,04
NMT cpemnmii 30,2+3,68
KypeHHe 42 (46,6%)
HACJIEJICTBEHHOCTh 41 (45,5%)
I'b 77 (85,5%)
YCC cpennee, yn/MuH 75,2+10,1
HHpAPKT B aHAMHE3¢ 56 (62,2%)
CJ 22 (24,4 %)
nojarpa 2 (2,22%)
WHCYIBT B aHAMHE3E 3 (3,33%)
CTCHOKapIHS TTOKOS 5 (5,55%)
craduiabHas creHokapausi, ®K

I-1I ¢.x. 20 (2,2%)
I ¢.x. 45 (50%)
IV ¢.x. 20 (2,2%)
nurensHocTh UBC, B cpeanem, et 11+3,05

[To naHHBIM KOpOHapoaHruorpaduu, reMoJuHaMuye-
CKHU 3HAYUMBbIC M3MCHCHUA KOPOHAPHBIX apTepMi&, T.C.
CTEHO3UpPOBAHUE, 110 KpallHEWl Mepe, OJJHOTO cocyaa
BBISIBJIICHO y 25 OONIBHBIX, CTEHO3 ABYX COCYJ0B U OoJiee
-y 65 OOJIbHBIX.

BOM npoby npoBoauiau 3a 2-3 JHSA 10 KOPOHAPHOTO
CTeHTUpOBaHus, crnycTs 4-8 Henenb u 12-15 mecsnes
nocne BMemarenbcTBa. [Ipoby HauMHAIM ¢ HArpy3Ku
MomHocThio 25-50 Bt (180 kr/m/muH). Mcnonbs3oBanu
TUI Harpy3KH ¢ HENPEPHIBHO CTyNEHYaTO-HapacTaloen
MOIITHOCTBIO TP JUTUTEIBHOCTH KaXKJJ0N CTYNEeHU 3 MUH.
(yBenuuenue MoutHocTd Ha 25-50 BT) moa mocTosHHBIM
AEKTPOKAPANOTPAPHIECKUM KOHTPOJIEM JI0 JIOCTHIKESHUSI
OJIHOM M3 KOHEYHBIX TOYEK: CyOMaKCHMAallbHOH 4acCTOThI
nynasca (200 MUHYC BO3pacT B rojax), MOJOKUTEIbHBIX
KPHUTEPUEB MPOOHI.

Kputepuu mpekpaiieHust mpoObl: pa3BUTHE aHTHHO3HOTO
npuctyna, cumwkenue AJl Ha 25-30% 0T ucXofHOTO, TIOBHI-
mrenue AJl 6onee 250/120 MM PT.CT., IPU3HAKH HAPYILICHUSI
nepdys3un (1naHo3, OJCTHOCTD), MOSBICHUE OJBIIIKH,
pa3BUTHE JKEMYTOYKOBOI TaxXWKap/uH, KEIaHHE Mallu-
€HTa MPEKPATUTh HATPY3KY, PA3BUTHE HEBPOJIOTHUYECKOM
CHMIITOMATHKH.

[TpoOy cunTany MOJIOKUTEIBHOI PU HAIUYUH OJHOTO
13 IPU3HAKOB: aHTMHO3HOT'O ITPUCTYIIa UKW €TI0 DKBUBA-
JICHTa, KOCOHUCXOSIIEH IenpecCcruu/31eBalui CerMeHTa
ST 6e3 aHrMHO3HO# 0OJIM; AHTMHO3HOTO MPHUCTYIA B CO-
yeTaHuu ¢ eBaiuei cermenra ST Oonee 1| MM ropu3oH-
TaIbHOW (OPMBI /MM KOCOBOCXOASIEH Nenpeccuei
ST 6omnee 1,5 mM.
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IIpu ananuse pe3yasratoB BOM y4uTHIBaIN HOPOTOBYIO
MOIIHOCTh Harpy3ku M e OOIIYIO IPOIOKUTENBHOCTD,
qacToTy cepaeunbix cokpamenuit (HCC), cucrtomnu-
yeckoe aprepuainbHoe aaBienue (CAJl), a Takxke BbI-
qucIsUI nBorHOe npousBenenue (A1) mo dopmyre:
JAII=4CC*CA1/100.

IToporoByto MOIIHOCTb BBIIIOJIHEHHON HAarpy3Ku OIpeje-
JISJTW 110 TTOCJIEAHEH, TTOJIHOCTHIO BHINIOJIHEHHOW CTYIIEHU
npoObl, B Cllydae, eCliv ee JUIMTEIbHOCTh Oblla MeHbIe 4
MUH. - paccuuThiBau 110 Gopmyine W=Wn+25T/4,

rane Wi - BBINIOJIHEHHAs] Harpy3Kka Ha NpelIeCTBYIOEM
srane, T - IpOLOKUTENBHOCTD MOCIENHErO JTana B
MUHYTaXx.

Bcem nanueHram 6])1.]'13 PEKOMEHAOBaHa CTaHAapTHasA
Tepanusi. 87 OOJbHBIX MPUHUMAIH ALETHJICATHIIUIO-
BYIO KHCJIOTY, 74 - mojy4ajiu Kionuaorpenb, 81 - Gera-
aZpeHo0I0KATOPBI, 5 - OJIOKATOPHI KaJbI[MEBBIX KaHAJIOB,
42 - UHrHOUTOPBI AHTUOTCH3MHITPEBPAILAIOIIETO (hePMEH-
Ta, 20 — aHTaroHUCTHl auruoTeHsuxa 11, 12 - upadbpaauH.
Bce OosibHBIC IPUHUMAIN CTATHHBI.

Craructuueckass 00paboTKa MpOBOJMIACH C TIOMOLIBIO
nporpammsl Statistica 6.0 for Windows, meton Banba-
Bonbsdosuil. JlanHble MpeACTaBICHBI B BUAC CPEIHHUX
apuMeTHYCCKUX 3HAUCHUI M OMIMOKH cpeaHe MEm.
IIpumensiics cTaTUCTUYECKUM METOJ pacdyera — Mejua-
HbI paHIroB (le/l O9TOM MEIUaHbl BBIYMCIICHBI 110 OOBLIYHBIM
OpaBUIaM CTATHCTHKA — KaK CpeiHee apupMeTHUeCKoe
[EHTPATIbHBIX YWICHOB BAPHUAIIMOHHOTO psifa). JJOCTOBEpHOCTH
pasnuumii oneHnBasach o kpureprto Creronenta. Jloctosep-
HBIM CUHTAJICSI ypOBeHb 3HaUUMOCTH ipu p<0,05.



GEORGIAN MEDICAL NEWS

No 1 (226) 2014
Tabnuya 2. Junamuxa nokazameei eerospeomempuu 8 epynne 6onvhvix (n=90)
Beanunna nokasarenst (M£m)
IMoka3areb 12-15 mec. cnyeTst

10 YKB (ucxoaHo) 4-8 nen. cmycts nociae YKB nocae YKB
MOIIHOCTh, BT, cpemnsist 64,9+12,4 107,2+5,1%* 115,3+10,1**
1Ioporosas Harpy3«a, B, 75,1412,7 118,849,9% 129,5+11 2%+
cpeHsist
MIPOIIOJDKUATEIILHOCT HATPy3KH, 6.140.5 11,2403+ 13.140.2
MUH.
YCC makc B 1 muH. 116£2,1 120+1,1%* 130,2+0,2
CAJl MM pT CT, Makc. 171£20,1 179£17,1%* 181,1£10,2
poba «+», % 67 25% 30
poba «-», % 9 21* 21
poba He3aBepleHHas, %o 10 47* 39
poba coMHUTETbHAS, %o 14 7* 10
JBOWHOE TIPOM3BENCHHE, YCII. eI 161+2,8 187,+£1,5* 2154+5,0%*
o0mIHii 00bEeM BBITOTHEHHOU 88.5416.5 141,140, 1% 150439, 1*
pabotel, Br/MuH.

YKB — upe3kodicHoe KOpOHapHoe MeuamenbCcmeo

PesyabTaThel  ux o0cy:kaenue. PesynbraTel, npu-
BeJICHHBIC B Tabyuile 2, CBUACTEIBCTBYIOT O MO3H-
THBHOM BJIMSIHUM CTEHTHPOBAHHS HA IEPEHOCHMOCTH
¢usnueckoil Harpy3ku - 1-2 mecsina crycTts mnocie
CTEHTHPOBAHHS MMOPOTOBAsi MOIIHOCTH YBEJIHUYUIIAChH
Ha 63%, a cinycTs 12-15 mecsues - Ha 58% mno cpas-
HEHHIO ¢ UCXOMHOU. [IpHu 3TOM, TPOOKUTEIBHOCTh
MIPOBOJIMMOTO TECTa MOCIE CTEHTUPOBAHUS yBEIUIH-
Jlach MpakTH4YecKU B 2 paza. JlocTOBEPHO BO3POCIO
U JIBOWHOE NPOU3BEJICHHE, YTO CBUACTEIBCTBYET 00
YBEJIMYCHUN KOPOHApHOTO pe3epBa. HecOMHEHHBIM
J0Ka3aTeJbCTBOM IOJOXKHUTEIbHON JTUHAMHUKH KIIH-
HHUYECKOTO TEUCHUS 3a00JIeBaHUs MOCIIE IPOBEJICHUS
CTEHTHPOBAHMUS SIBJIICTCS JOCTOBEPHOE YMEHbBIICHHE
yIeJIBHOTO0 Beca OOJIBHBIX, Y KOTOPBIX PE3yJIbTaThI
TecTa OBLIM OLICHEHBl KaKk MO3WTHBHBIE. Ecnu wnc-
XOZHO Yy 67% G0NbHBIX MP0o0Oa ObIIA OI0XKHUTEIBHOM,
TO TpPU MOBTOPHBIX MCCIEJOBAHUIX YJICJIbHBIH BeC
MAaMEeHTOB C KIIMHUKO-3JIEKTPOKAPAHOTpapuIeCKUMHU
KPUTEPUSIMHU MO3UTUBHOTO TecTa cocTtaBua 28%. 12-
15 mecsueB cnycTst Ha (poHE MPOBOAMMON Tepanuu y
30% nanueHTOB PErUCTPUPOBATACH MOJIOKUTENbHASL
npob6a. KpurepusiMu moixoxxutenbHONH TpoObl ObLIN
y 45% KIMHMYECKHU aHTMHO3HBIM cuHApoM, y 35% —
n3MeHeHus cermenra ST “mmemudeckoro” Ttuma, y
3% — nanenue ypoHsa A/l, y 17% — coueTanue uuie-
MHUYECKHX M3MEHEHUW M KIMHUYECKUX IPOSBICHUH
BO BpeMs TecTa.

AHanu3 MOJy4YEHHBIX AAHHBIX JOCTOBEPHOTO yIyd-
meHust TonepanTHocTH K @H y Bcex OONbHBIX He
BeIgBUJ. Y 20 manueHTOB, MOABEPTIINXCS CTEH-
THUPOBAHUIO, YBEJIUUEHUSI MOPOTOBOM HArpy3ku He
BBIABICHO (Tabmnuna 3). [IpoBeneH cpaBHUTENbHBIH
aHAIU3 KIWHUKO-UHCTPYMEHTAJIBHBIX MOKa3aTelel
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rpynn OOJNBHBIX, OTIMYAIONIUXCS 10 JUHAMHUKE MO-
Kazarejield Harpy3o4Horo tecta. | rpymnma BkiIO4ana
OOJIBHBIX, Yy KOTOPBIX HE OTMEYEHO MOBBIMICHHUS MO-
poroBoii MmomHoCcTH B iepuon 12-15 mecsines (n=20),
Il rpynmna o0beMHIA TAMEHTOB C MOJOXKHUTEIbHOM
JMHAMUKOH MoKa3zaTeneil Harpy3ouHoro tecra (n=70).
[TanueHTH JOCTOBEPHO HE OTIUYAIUCH I10 BO3PACTY,
MHJIEKCY Macchl Teja, MoKa3aTeasM apTephualbHOTO
JIaBJICHUS, HAM4YWI0 nHpapKkra B anamHese. OgHaKo,
YCTaHOBJIEHO, YTO OTCYTCTBHE MOBBIIIEHUS TOJIEPAHT-
HOCTH K (pU3MYECKOH HAarpy3Ke Iocye CTEHTHPOBAHHUS
yamie HaOurogaercs y skeHmuH (45%) nporus 7,1% B
MEepBOH IpyIe, y NallUeHTOB C CaXapHbIM JuabeToM
(35% nporus 21,4%), Tabnuna 3.

I[OCTOBCpHLIe OTJIN4YHsA B MPOBOAUMOM JICHCHUU HEC
OIpeaACIAIUCD. I[aHHLIC OXOKapANOCKONINU JOCTOBEPHO
OTIIMYAJIMCh JIMLIb IO TOJIIHWHE MUOKapaa JIEBOTO KCITy-
JO04YKa B IUACTOITY.

[TonyueHsl Takke pe3yabTaThl, KOTOPbIE Ha MEPBBIH
B3IJIS] KKYTCS MapajoKCaJbHBIMU — OTSATOLICHHBIH
CeMCHHBIH aHaMHE3 U KypeHHe yalle HaOIIofaTes y
MNallUEHTOB C MOJIOXKUTENbHON NUHAMHKOW Harpys3ou-
HOTO TECTA.

Bo3MokHO, OoJiee BRIpaKCHHBIN KIMHUYECKUN 2P PeKT
Yy KYpPHJIBIIIMKOB YaCTHYHO CBSI3aH C HEOIaronpusTHHIM
BIIMSIHMEM HUKOTHHA Ha QyHKIMIO SH10Tenus [6,7], 4To
COTIPOBOXKJIA€TCSI CHUIXKEHUEM KOPOHApHOTO pe3epBa.
[IpoBenenue BMemaTeabCTBA HA KOPOHAPHBIX apTEPUSIX
SIBIISICTCS] CHIIBHOM MOTHBAIMEH JUIsl OTKa3a OT KypeHus,
YTO B NOCIEAYIONIEM MOXET 00ecleynTh HOpMau3a-
UI0 (YHKIMU DHJIOTEIHS U yIydIIeHHEe KOPOHAPHOTO
KPOBOTOKA.
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Tabnuya 3. Pezynomamol ounamuuecko2o Habi00eHus NAYUEeHMO8 6 3a6UCUMOCTU O OOCIMUIICEHUSI NOPO2OBOU MOUY-
HOCMU HA (hoHe NPOBOOUMOT CIMAHOAPMHOU MePanuu i NOcie NPOBEOeHUs PEBACKYIAPUAYUU KOPOHAPHBIX apmeput

IMoxa3arean

IToporoBasi MOIIHOCTDH He YBeJIHMYH.IACH,

Iloporosasi MOIIHOCTH

n=20 yBeJIm4Yuiacey, n=70
BO3pAacT, CpeIHUI 59,0+£7,57 58,3+9,39
MYIKCKOH TTOJ 11 (55%) 65 (86,6%)*
YKEHCKHH TI0JT 9 (45%) 5(7,1%)*
UMT, cpennmii (kr/m?) 30,0+4,58 29,14+2,93
KypeHue 8 (40%) 34 (48,6%)*
HACIIC/ICTBCHHBIN aHAMHE3 6 (30%) 35 (50%)*
CAJl, cpenHee, MM PT.CT. 155,5+£13.9 143,3+16,7
JAJl, cpenree, MM PT.CT. 94,5+11,4 88,5+10,2
THIEpTOHUYECKast 00Ie3Hb 100% 57 (81,4%)*
YCC cpennee, yi/MuH 85,516 74,7+13%
HH(pApPKT B aHAMHE3¢ 11 (55%) 45 (64,3%)
CJ 7 (35%) 15 (21,4%)*
Koponaporpadus:
OJTHOCOCYIUCTBIC TTOPAKCHHUS 6 (30%) 19 (27%)
MHOTOCOCYAUCTBIC TOPAKCHHUSI 14 (70%) 51 (73%)*
9X0O-KC
TMXKIIn 1,04+0,09 1,02+£0,09%
OXC Bo BpeMs HaOIIOEHUS, CP. 4,21+0,72 4,5+1,48
JITTHIT Bo Bpemst HAOIrOACHUS, CP. 2,72+0,71 2,82+1,23
TT Bo Bpemst HaOmOAEHUS, CP. 1,32+0,86 1,5+1,15

UMT—unoexc maccot mena, CA— cucmonuueckoe apmepuanvhoe oasnenue, J{A— ouacmonuueckoe apmepuanivHoe 0asiexue,
YCC — uacmoma cepoeunvix coxpawgenuit, C/[ — caxaproui ouabem, OXC — obwuii xonecmepun, JIITHIT — nunonpomeudwt
Huskoti niomuocmu, TI"— mpuenuyepuodot, TMIKIIO — monwuna mexcocery0ouKogoti nepecopooKku 8 OUaCmoiy

Tabnuya 4. [okazamenu ucxoonoi BOM y 6onvHobix 0beux epynn

Kunnueckas XapaKTepucTuKa

I rpynna <meamuansi 115,

II rpynna >meauansi 115,

(n=52) (n=38)
BO3pACT, CPEAHMI 57,8+5,0 58,8+4,2
MYKCKOH TIOJT 40 (76,9%) 36 (94,7%)
JKSHCKUH TIOJT 12 (23%) 2 (5,26%)
WMT, cpennnii (kr/m2) 29,6+3,8 29,2441
KypeHue 22 (42,3) 20 (52,6)
HACJICJICTBCHHBII aHAMHE3 12 (23%) 29 (76,3%)
CAJl, cpennee, MM PT.CT. 150,1£16,6 143,6+17,1
JA]JL, cpenHee, MM PT.CT. 92+11,2 94,1
TUIePTOHUYECKas 00JIe3Hb 51 (98%) 26 (68,4%)
YCC cpennee, yn/MuH 84+12 70+£8
HH(pAPKT B aHAMHE3¢ 19 (36,5%) 37 (97,3%)
CJ 5(9,6%) 17 (44,7%)
Koporaporpadus:
OIHOCOCYIHCTBIE TOPAKEHUS 4 (7,69%) 21 (55,2%)

MHOT'OCOCYIMCTBIC TIOPAYKCHUS 31 (59,6%) 34 (89,5%)
2XO0-KC

TMXIIx 1,05+0,08 1,02+0,08*
OXC Bo BpeMs HaOIFOICHUS, CPEIHEE 4,88+1,2 4,65+1,38
JITTHIT BO Bpemst HAOMIOICHUS, CPETHEE 2,9+1,29 2,91+1,38
TT" Bo Bpems HaOmOAEHNUS, CpeHEe 1,45+0,9 1,6+0,89
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C yd4eToM BBINOJHEHHONW MOIIHOCTH BO BpeMs TecTa
(cpennss momHOCTS - 115,3+£10,1 BT), manueHTs! yCI0BHO
paszaeneHbl METO/IOM MEMaHbl PAaHTOB Ha J[BE TPYMbL: |
rpymniy cocTaBuiu 52 nanuenTa (45,8+4,6 Br), Il rpynmy
- 38 marmenToB (97,7+5,8 BT), naHHbIE TpEACTaBICHEI B
tabmuue 4. O6e rpynIsl J0CTOBEPHO Pa3IMYaINCh MEXKIY
co06oit mo nponomxutensuoct ®H, p<0,01.

Ananus JaHHBIX MMPOBEACHHBIX I/ICCJ'ICI[OBaHI/II‘/‘I TIO3BOJISACT
3aKJIIOUYUTh, YTO:

1) mpoBesieHNE CTEHTHPOBaHUS KOPOHAPHBIX apTepHi yke
crycTs 4-8 Henenb crocoOCTBYET JOCTOBEPHOMY YBEIIHU-
YEHHUIO TOJIEPAHTHOCTU K (DPU3NYECKOH Harpyske, 0 uem
CBUACTCIILCTBYET YMCHBIICHUE YICIIbHOT'O BECa OOJIbHBIX
C TOJIOKUTEIIBHBIM TecToM ¢ 67% 1m0 30%, moBbIIICHUE
noporoBoi Harpy3ku ¢ 75,1% no 129,5% ysenuuenue
JIBOMHOTO TIPOU3BEACHUSI.

2) NOBBILICHHE TOJIEPAHTHOCTH K (pU3NYECKON Harpyske
6OJ'II)HI>IX, MOABEPIrmnXcss CTCHTUPOBAHUIO, COXPAHACTCA
u crycTd 12-15 mecsines, mpudeM JBOHHOE TPOU3BEACHUE
BO3pACTaeT U B CPABHEHUH C PE3yNIbTaTOM TECTa, MPOBO-
JUMOTO B 0OJIee paHHHE CPOKH.

3) dakTopamH, aCCONMUPOBAHHBIMY C HEIOCTATOYHBIM
MOBBIIICHUEM TOJICPAHTHOCTU K (DU3HUYCCKON HArpy3Ke
MocCJI€ CTCHTUPOBAHUS, MO JaHHBIM BEJIOIPIroOMETPHUU SAB-
JISIOTCS KEHCKUH TI0J1, cCaXapHbIi 1MaleT; 0TKa3 OT Kype-
HHS CIIOCOOCTBYET YBEJIMUCHUIO OPOTOBOW (PU3UUECKOM
Harpy3KH.
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SUMMARY

EXRERCISE TOLERANCE IN PATIENTS WITH CORONARY ARTERY DISEAZE
AFTER CORONARY ARTERY STENTING

Tseluyko V., *Kreyndel K., Vashakidze Z.

Kharkov Medical Academy of Postgraduate Education, Department of Cardiology and functional diagnostics;
*Kharkiv City Clinical Hospital Ne 8, Ukraine

The aim of the research is to investigate the impact of
coronary stenting on exercise tolerance after 4-8 week
and after 12-15 months.

The study involved total 90 patients with coronary artery
disease, who underwent coronary stenting. All patients un-
derwent clinical examination, including an assessment of
their condition, the frequency of angina attacks, echocar-
dioscopy, resting ECG was recorded in all the patients in the
standard 12 -lead veloergometry. Statistical processing was
performed using Statistica 6.0 for Windows, the method of
Wald - Wolfowitz . Data are presented as arithmetic means
and error average M + m. We used a statistical method of
calculation - the median ranks (with the median calculated
by the usual rules of statistics - the arithmetic mean of the
central members of the ordered series). Significant differ-
ences were assessed by t-test . The level of significance was
considered significant when p <0,05.

© GMN

According to the monitoring data of patients have a sig-
nificant increase in exercise tolerance: threshold power
increased by 63% and in 12-15 months by 58 % compared
with the original. The duration of the test conducted after
stenting increased by almost 2 -fold. In addition, signifi-
cantly reduced the proportion of patients whose test re-
sults were evaluated as positive.

Stenting of the coronary arteries after 4-8 weeks promotes
the significant increase in exercise tolerance that persists
after 12-15 months. The factors of associated with insuf-
ficient increase in exercise tolerance after stenting accord-
ing veloergometry are: female gender, diabetes, smoking
cessation further contributes to the increase in the thresh-
old of physical activity.

Keywords: coronary artery stenting, coronary artery dis-
ease, veloergometry, exercise tolerance.
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PE3IOME

TOJEPAHTHOCTH K ®M3NYECKON HATPY3KE
Y BOJIBHBIX HINEMUWYECKOM BOJIE3HBIO
CEPIIIA ITOCJIE CTEHTHPOBAHMSI KOPOHAP-
HbBIX APTEPUI

Ienyiiko B.H., *Kpeiingeas K.JI., Bamakunaze 3.C.

Xapvrosckaa MeOuyuHckas akaoemus nocieOuniomHo20
obpaszosanus, Kagedpa Kapouonocuu u GyHKYUOHATILHOU
ouaenocmuku; *Xapvroeckas [opodckas KiuHuuecKkas
bonvruya NS, Yrpauna

Lenp nccenoBaHus — OLEHKA BIMSHUS CTEHTHPOBAHUS
KOPOHAPHBIX apTepuil Ha TOJIEPAHTHOCTh K (PH3MUECKON
Harpy3Kke B Onmmkaimmii (4-8 Hemenb) u oTHadeHHBIN (12-
15 mecsmeB) mepuoab.

O6cmenoBano 90 ManMeHTOB ¢ UIIEMUYECKOH OOJIE3HBIO
cep/Ia, KOTOPBIM BBITIOTHEHO CTEHTHPOBAaHNE KOPOHAPHBIX
aprepuii. BceM 00IBHBIM MPOBOAMIOCH KIIMHIYECKOE 00-
CJIEe/I0BaHNE, BKITIOUAIOIIEE OLIEHKY NX COCTOSHHSA, 9aCTOTy
MIPUCTYIIOB CTEHOKAPANH, 3X0Kapanockonmio, KT mokos
B 12 cTaHmapTHBIX OTBEACHUAX, BeJTodpromerpuro. CtaTn-
cTIdgecKast 00padoTKa MPOBOIIIIACE C TOMOIIIBIO ITPOTPaM-
MHI Statistica 6.0 for Windows, meton Banbsa-Bonsdosuir.
JlaHHBIE ITPE/ICTABIEHBI B BUJE CPEIHIX ApPU(PMETHUECKUX
3HaUYeHUH 1 oMok cpenueit M+m. Ilpumensuics cratu-
CTHYECKHUI METO/l pacueTa — MENaHbl PAHTOB (IIPH 3TOM
Me/I1aHbl BBIYMCIIEHBI 110 OOBIYHBIM ITPABUIIAM CTAaTUCTHKH
— KaKk cpeaHee apu(METHIECKOE IIEHTPAIbHBIX WICHOB
BapHAIIMOHHOTO psizia). JJOCTOBEpHOCTE pa3nuiuii OIeHH-
Basiach 110 Kputepuro CThroieHTa. Jl0CTOBEPHBIM CUMTAIICS
ypoBeHb 3HaunMocTu pu p<0,05.

CorracHO JaHHBIM HCCIIEOBAHUS, Y MAIIIEHTOB OTMEYa-
©TCsI IOCTOBEPHOE MOBHIIIICHIE TOJIEPAHTHOCTH K (hr3nde-
CKHM Harpy3kam: IOpPOTroBasi MOIIHOCTD YBETHYMIACH Ha
63%, a ciycts 12-15 mecsines - Ha 58% 10 CpaBHEHUIO C
ncxoaHou. [IponomkuTenbHOCTh POBOIMMOIO TECTA IIOCIIE
CTEHTHPOBAHMS BEIPOCIIA MPaKTHYECKH B 2 pa3a. Kpome Toro,
JIOCTOBEPHO YMEHBIITHIICS YACTBHBIIN BeC OOIBHBIX, Y KOTOPBIX
Ppe3yIbTaThl TeCTa OBLTN OLICHEHBI KaK MO3UTHBHEIE.

[IpoBeneHue CTEeHTUPOBAHUS KOPOHAPHBIX apTEPUi yIKe ue-
pe3 4-8 Henenb CoCOOCTBYET TOCTOBEPHOMY YBEIIIUCHUIO
TOJIEPAHTHOCTH K (PU3NUECKON Harpy3Ke, YTO COXPAHSIETCS
u ciycTs 12-15 mecsmes. @akropamu, aCCOUPOBAHHBIMU
C HEZI0CTATOYHBIM HOBBIIIEHHEM TOJIEPAHTHOCTH K (Ppr3n-
YeCKON Harpy3Ke MOoCJie CTEHTUPOBAHHS IT0 JAHHBIM BEJIO-
SPTOMETPHH SBIAIOTCS: JKEHCKHUH MO, CaxapHBINA 1HabeT;
OTKa3 OT KypeHHsI CIIOCOOCTBYET YBEJIMUEHHIO IIOPOTOBOI
(u3nIecKoi Harpy3KH.
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OCCURRENCE OF OCCULT HCV INFECTION
AMONG HIV INFECTED PATIENTS IN GEORGIA

Gatserelia L., Sharvadze L., Karchava M., Dolmazashvili E., Tsertsvadze T.

Infectious Diseases, AIDS and Clinical Immunology Research Center, Thilisi; Georgian-French Joint Hepatology
Clinic “Hepa”, Tbilisi; Iv. Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

The hepatitis C virus (HCV) infection is one of the main
causes of liver inflammation, liver disease, and liver cancer.
It is estimated that about 170 million people, 3% of the
world’s population, are infected with HCV [17]. HCV is
RNA virus that belongs to the family of flaviviruses [15]. It
is transmitted through contact with the blood of an infected
person. The natural targets of HCV are hepatocytes and,
possibly, B lymphocytes [12,23]. In most cases of infection
(85%) the virus evades the immune system and establishes
a chronic infection that ultimately leads to cirrhosis and
liver carcinoma [6,21].

HCV is highly divergent, therefore six large groups of viral
genotypes [7-9,11,13,16], in addition to over 70 different
subtypes are distributed worldwide [18,19].

High prevalence (6.7%) of HCV infection among general
population was reported in Georgia [2]. The main cause
of spread HCV infection in Georgia is sharing needles or
syringes among injection drug users [1].

In the past years, a new form of HCV infection has been
identified and defined as “occult” HCV infection (OCT)
[5,6]. OCI is a new pathological entity characterized by
absence detectable HCV RNA in serum or plasma, but
identifiable in peripheral blood mononuclear cells (PBMCs)
and/or liver tissue [5,22]. As reported, about 70% of patients
with OCI also have HCV RNA in their peripheral blood
mononuclear cells (PBMCs) [10]. According to the recent
findings, progression of liver injury cannot be excluded
during OCI characterized by HCV RNA in hepatic tissue
accompanied by normal levels of liver enzymes [20].

In most cases, occult HCV infection is characterized
by positive carriage anti-HCV antibodies; however, the
absence of these antibodies does not rule out occult infec-
tion [20].

OCI was detected among different patient groups world-
wide. It was found not only in chronic hepatitis patients of
unknown origin, but also among several groups at risk for
HCV infection, namely, hemodialysis patients or family
members of patients with occult HCV. Occult infection
was also reported among healthy populations without any
evidence of liver disease [3,4].

Prevalence of OCI has not been investigated in Georgian
population. While the rate of HCV infection is highest
among Eastern European Countries, the study of OCI
would be of interest. Therefore, the aim of this pilot study
was to investigate the occurrence of occult HCV infection
among HIV infected individuals in Georgia as HCV at
risk population.

Material and methods. All subjects included in the study
were obtained from Georgian Infectious Diseases, AIDS
and Clinical Immunology Research Center, in the period
between February 2011 and March 2013. Institutional ethi-
cal board approval was taken prior to the study. A total of
161 HIV infected patients who were repeatedly negative
for HCV Ab and serum RNA were included in this study.
The subjects for analyses were divided into there groups.
Their mean age was 51+12 years.

The first group was composed of 98 patients without evi-
dence of liver disease. Selection criteria for group 1 were to
being confirm HIV infection, negative for HBV, EBV, CMV
infections and essentially free of symptoms or biochemical
evidence of liver disease.

The second group was composed of 34 HIV infected pa-
tients with cryptogenic liver disease and the third group
was composed of 29 patients with HIV/HBV co infection.
The characteristics of the patients included in the study are
shown in table 1.

Table 1. Characteristics of HIV infected patients negative for hepatitis C Virus antibodies and for serum HCV RNA

Category Data
No. of patients (total) 161
No evidence of liver disease (group 1) 98
With cryptogenic liver disease (group 2) 34
HIV/HBYV co-infected (group 3) 29
Sex, male/female 103/58
Age, mean, years 51£12
Body-mass index, mean 26.6+4
Liver fibrosis score, mean (kPa) (8.8+0.7)
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Table 2. Comparison between patients with or without OCI

RNA Results of test in PBMCs specimens for HCV
Category positive negative

No. of patients (total) 15 146
No evidence of liver disease (group 1) 2 96
With cryptogenic liver disease (group 2) 4 30
HIV/HBV co-infected (group 3) 9 20

Sex, male/female 12/3 91/55

Age, mean, years 48+11 50+12

Body-mass index, mean 27.1+4 26.3£3

Liver fibrosis score, mean (kPa) >F2 (8.1-9.5) F1 (6.8-7.5)

All the patients included in the study were subjected for
evaluation of HCV-RNA and liver fibrosis score. Although
hepatic tissue would be a preferable material for diagnosis
of OCI, but liver biopsies was rarely available. Testing for
HCV-RNA in PBMCs was an alternative and easy to do
when a liver biopsy was not available. HCV genotypes and
their distribution among the OCI detected patients were
investigated in this study.

HCYV antibody screening. HCV antibodies were assayed
by a third-generation test - Ortho HCV 3.0 ELISA (Ortho
Clinical Diagnostic, USA).

HCV viral load in PBMCs. PBMCs were isolated from
heparinized whole blood by use of Ficoll density gradient
centrifugation. RNA was isolated and purified by RNA Mini
Kit (RNeasy Mini Kit,Qiagen, USA). Measurement of
HCV RNA viral load was done by Real time PCR technique
using COBAS TagMan HCV test, v.2 (Roche, Switzerland)
with slight modification to manufacturer’s instruction.
Furthermore, several negative (no-RNA) controls were
included, to assure the specificity of the results.

HCV genotyping. HCV genotyping was performed by
reverse hybridization line probe assay using Versant HCV
Genotyping v.2 kit (Siemens, Belgium) according to the
manufacturer’s instruction.

Liver fibrosis staging. Liver fibrosis was measured using
non-invasive, rapid and reproducible method - transient
elastography by FibroScan (Echosens, France). The median
value per patient was expressed in kilopascal (kPa) units
and evaluated by METAVIR score.

Results and there discussion. All HIV infected patients
were negative for anti-HCV antibodies and for serum HCV
RNA when they were enrolled in the study. Total 15 cases
of OCI were found in our study. HCV-RNA was detected
in PBMCs specimens among 2 patients (2%) from 98
HIV infected individuals without evidence of liver disease
(group 1), 4 patients (12%) from 34 HIV infected patients
with cryptogenic liver disease (group 2), and 9 patients
(31%) from 29 HIV/HBYV co-infected patients (group 3).
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HCYV genotypes were determined for 14 of 15 OCI patients
resulting following genotype distribution: 6 (46%) - 1b; 3
(23%) - 2a/2c and 5 (38%) — 3a. One patients failed to be
genotyped due to extremely low HCV viral load. Fibrosis
stage was evaluated in 152 patients, remaining patients
(n=9) failed due to overweight. Fibrosis stage distribution
showed that in OCI negative patients main liver fibrosis
score was F1, when OCI positive patients had F2 or more
fibrosis score (Table 2).

Our data revealed the occurrence of occult HCV infection
in HIV infected patients. No single HCV genotype was
predominant in the present study and was consistent with
the prevalence of HCV genotypes in the country. Liver
fibrosis was found more frequently and the fibrosis score
was significantly higher in OCI patients versus negative
ones, suggesting that undiagnosed OCI might impact on the
liver damage. The study demonstrated that testing only for
HCYV antibody fails to identify the true prevalence of HCV
co-infection among HIV infected patients. We propose that
in the absence of liver biopsy specimens, analysis of PBMC
sample for HCV-RNA would be informative for detection
of occult HCV infection.
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SUMMARY

OCCURRENCE OF OCCULT HCV INFECTION
AMONG HIV INFECTED PATIENTS IN GEORGIA

Gatserelia L., Sharvadze L., Karchava M.,
Dolmazashvili E., Tsertsvadze T.

Infectious Diseases, AIDS and Clinical Immunology Re-
search Center,; Georgian-French Joint Hepatolo-gy Clinic
“Hepa”; Iv. Javakhishvili Tbilisi State University, Faculty
of Medicine, Georgia

Occult hepatitis C (OCI) infection has been known
as detectable HCV-RNA in the liver or peripheral
blood mononuclear cells (PBMCs) in the absence of
detectable serum or plasma HCV-RNA. OCI has been
detected among different patients groups worldwide, it
has been found not only in chronic hepatitis patients of
unknown origin, but also among several groups at risk
for HCV infection (hemodialysis patients or family
members of patients with occult HCV). This occult
infection has been reported also in healthy popula-
tions without evidence of liver disease. Prevalence of
occult Hepatitis C virus has not been investigated in
Georgian population, where a rate of HCV infection
is highest (6.7%) among Eastern European Countries.
The aim of this study was to investigate the occur-
rence of occult HCV infection among HIV infected
individuals in Georgia.

As a pilot study, we have selected three groups of HIV in-
fected patients for analyses: Group 1- HIV infected patients
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without evidence of liver disease (n=98), group 2- HIV
infected patients with cryptogenic liver disease (n=34) and
group 3- HIV/HBV co infected patients (n=29). HCV RNA
was tested in PBMCs samples by real-time polymerase
chain reaction. HCV genotyping was performed by Line-
probe assay based on reverse-hybridization technology.
Liver fibrosis was evaluated by transient elastography
(FibroScan®).

HCV-RNA was detected in PBMCs specimens among 2
(2%) subjects from group 1, 4 (12%) subjects from group
2,and 9 (31%) subjects from group 3. HCV genotypes were
determined for 14 of 15 OCI subjects resulting following
genotype distribution: 6 (46%) - 1b, 3 (23%) - 2a/2¢ and
5 (38%) - 3a. One samples failed to be genotyped due to
extremely low HCV viral load.

Our data revealed the occurrence of occult HCV infection
in HIV infected patients. No single HCV genotype was
predominant in the present study. Liver fibrosis was found
more frequently and the fibrosis score was significantly
higher in OCI patients versus negative ones, suggesting that
undiagnosed OCI might impact on the liver damage. The
study demonstrated that testing only for HCV antibody fails
to identify the true prevalence of HCV co-infection among
HIV infected patients. We propose that in the absence of liver
biopsy specimens, analysis of PBMC sample for HCV-RNA
would be informative for detection of occult HCV.

Keywords: HCV, Liver fibrosis, OCI.
PE3IOME

OKKYJbTHBIN TEINATUT C CPEJU BHUU-
NHOUINNPOBAHHBIX ITAIIMEHTOB B I'PY3UU

Tlanepesus JI.B., lllapsanze JL.I., KapuaBa M.K., [{o-
maszamBuian E.H., Hepusanze T.H.

Lenmp ungpexyuonnvix 3abonesanuit, CITHa u knunuye-
cKoll ummyHonoauu, I pysuno-@panyyscrkas coemecmuas
eenamonoauveckas kaunuxka <I'EIIAy; Tounucckuil eo-
cyoapcmeennulil ynugepcumem um. He. Joicasaxuwsunu,
meduyunckuil paxyromem, Tounucu, I pysus

Hecmotpst Ha TO, 4TO ypoBeHb 3apakeHus remarutom C
B I'py3uu siBnsieTcst cambIM BbICOKUM (6,7%) cpean cTpaH
Bocrounoii EBporsl, paciipocTpaHEHHOCTh OKKYJIBTHOIO
renaruta C (OCI) cpenu nacenenus ['py3un no ceit 1eHb
HE U3y4YeHa.

Ilenpro 1aHHOrO MCCIENOBAaHUS SBUJIOCH U3y4YECHHE pac-
MIPOCTPaHEHHOCTH OKKYJIbTHOTO renaruta C cpenu BIU-
UHQPUIMPOBAHHOTO HaceleHus [ py3un.

B nuioTHOM HCCIeNOBAaHUU I aHANIU3a OTOOpPAHBEI
Tpu rpynnsl BUY-uHUUIMPOBAaHHBIX ManueHTOB: |
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rpynny cocraBuin BUY-undumpoBaHHbie ManneHTh
0e3 mpuzHakoB 3a0oneBanus nedenn (n=98); Il rpymmy
- BUY-undumpoBanHbie MalMeHThl ¢ KPUITOTCHHBIMU
3aponeBanusivu neuenu (n=34); Il rpynmy - HIV/HBV ko-
unpumposanusie nauuenTs! (n=29). HCV PHK unccneno-
BaHAa B MOHOHYKJICAPHBIX MP00ax nepugepuiecKkoii mpoosl
(PBMCs) ¢ mpuMeHeHreM MoIuMepa3Hoi HeTTHON peakiuu
peansHoro BpeMmenu. HCV reHotunupoBaHue npoBeIeHO
Ha OCHOBaHMHU o0OparHoi rudpuan3anmu. Pudpo3 neyeHu
oueHnBaicst MeTosioM anacrorpaduu (FibroScan ®). HCV
PHK BorsBnena B PBMCs y 2 (2%) nanuenToB I rpymnmsl,
4 (12%) - II rpynimet 1 9 (31%) - 11 rpynmet. ¥V 14 u3 15
OCI nanuenToB uneHrndunuposansl HCV reHotunst: y
6 (46%) — 106,y 3 (23%) —2a/2c;y 5 (38%) — 3a. B ogHOM
Cllydae BBUAY KpaliHe HU3KOM BUPYCHOM HAarpy3KU I€HOTHII
OIIPECINTh HE YAaTI0Ch.

Hccnenosanus BeisaBuiau Hanuuue OCI cpeau BUY-
MHOUIMPOBAHHBIX NAIMEHTOB. [Ipu 3TOM, HM OJUH U3
reHorunoB HCV He mpeobnanan. YV manuentos ¢ OCI
¢bubpo3 nmeueHn HAOIOMAIICS Yallle U ypoBeHb (hubpo3a
ObLI O0JICE BHICOKUM, YEM Y MMAIUCHTOB ¢ IPYyruMu (Gop-
MaMH renaTtuta. JTo yKa3bIBaeT, YTo HeBbIABIeHHBINH OCI
MOJKET BBI3BaTh MOBPEXJEHUA MeueHu. MccnenoBanue
BBISIBUIIO, YTO TecTupoBanne BUYU-uHpuIMpoBaHHBIX
tonbko Ha HCV aHTHTENa HE OTpa)kaeT pealbHyIo Ipe-
BAJIGHTHOCTH OKKyIbTHOU HCV ko-undekuuu. [lenaercs
BBIBO/JI, YTO IIPU OTCYTCTBUU BO3MOKHOCTH ITPOBEACHUS
ouoncuu neuyenu, anaaus PBMCs na HCV PHK moxer
OBbITh UH(OOPMATHBHBIM JUISI BBISBICHHS OKKYJIbTHOM
HCV undekuuu.
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@ols dmbmbygemgsdgdols (PBMCs) bodydgddo
Ggo@ydo wOmol 3meodg@obymo xodgyg®o
@95J300ol dgmmeom. HCV g9bm@o3gdo gobolsb-
®gcas dgdm9bgdomo JodMowobsiools dgmmeom.
®g0demol BodGmbol badolbbo Jggolos gansl-
Bma®sg00l Lodygogmgdomn (FibroScan ®).

PBMCs bodydgddo HCV &b3 go8mgemobos I xae-
‘do 2 (2%) gdmbgggedo, I xoaugndo - 4 (12%)
s III xa9gdo - 9 (31%) dgdmbgggsdo. aodmg-
g 9boano 15 OCI-@sb HCV g96m@0 30 aobolisbmgds
14 3530963 30,C 39353080l g9bm@03gdols ‘dgdmgyo
aobofoegdom: 6 (46%) — 1b,3 (23%) — 2a/2¢c ©s 5
(38%) — 3a. 9o b0odyddo y9bmB030 gg@ asobolsb-
@gts C39353 030l 3009Lols 93009@gbo ©odsgno
300990 oGgotmgols gsdm.

3309359 ohggbs S0g-000  0bgozoMgdye 353096~
Bgodo mggm@gao HCV obggdiaool s@lgdmde.

3amggedo o0 @3 goOmo HCV gqbm@osdo >@ oym
93005@9b0. mgodegols Boddmbo @M bdodo ©s
9RO® dowsgo bodolbol ogm OCI 353096 90do,
053 J0900mgdl 0dsbg, G yodmygen gbgends
M3 0ds C 3g35s@0@ds dgodagds godmofgoml
mgodeools sbosbgds. sdMog s, s0g-0bg303009d%-
agbéols dbmeme HCV sb@olbggamgdby jge0g-
go o Sbobogh myye@ydo HCV jm-0bggdiools
4993o00@ 30930 9bBmMdsl. LEs@ool sg@mmgdls
doshboosm, mmd OCI-0l aodmbsgengbow, @godaols
domglools bgendoyfgomdmmdols dgdmbgggsdo,
PBMCs 60d9dgdol  3gemggs HCV-063-bg d9@o©
06xmOIsGogmos.

CPABHUTEJIBHBIN AHAJIN3 CTPYKTYPHBIX U3BMEHEHWUI TPOMBOIIMTOB
IIPU BOJIE3HU AJIBIITEMMEPA 1 TAPKUHCOHA

Cumonunze B.I., Camymus O.C.

Tounucckuil 20cy0apcmeeHHbIl MEOUYUHCKULL YHUSEpCUmem, 0enapmamenm Hetipomeouyunsl, I pysus

JloCTUrHYTBII B IOCIIEAHEE NECATUIIETHE YKOHOMUYECKUN
U COLMAIBHBIA MPOTPEcC OOYCIOBIII POCT CPEIHETO BO3-
pacTta HaceJeHHs, 9TO, CO CBOGH CTOPOHBI, IPUBEIO K
YBEIMYEHUIO KOIHYIECTBA 3a00I€BaHMIl, CBA3aHHBIX C BO3-
pactoM, cpeau KOTOPHIX 3HAYUTEIEHOE MECTO 3aHUMAIOT
JereHepaTuBHbIE Oone3Hn. K nereHepaTnBHBIM mporeccam
OTHOCHTCS LEJBIN P SHAOTEHHO-OPTaHUYECKUX 3a00-
JIEBaHHUU, TPOSIBIICHHEM KOTOPBIX SIBIITIOTCS Claboymue,
HapyIIEHNs TTOBEIEHHSI W IBIDKEHUS, BBHUIYy YETO TaKue
TIAIIEHTHI HYXKIAI0TCS HE TOJBKO B JICICHHUH, HO ¥ IIPHCMO-
TpE U YXOAE, UTO SBISIETCSI MEAULIMHCKOM U COLIMAIBHOM
po6aeMoii. YacTo BCTpeyaromuMcst 1ereHepaTuBHBIM 3a-
OosreBaHmeM sBIsIETCS O00e3Hb AJpureriMepa [ 1,6], mocue
Hero ciexyet Oonesns IlapkuucoHa [8,9,12]. Hecmotps
Ha TO, YTO HAyYHOE M3y4YCHHE yYKa3aHHBIX 3a00JeBaHUI
mtcest 6omnee 100 yeT, uX STHOIOTHS 10 KOHIIA He H3y4eHa
1 Hy)KIaeTcs B TOCITIEIYIONINX NCCISTOBaHUIX.

Lenbro uccenoBaHus ABUIOCH H3y4eHHE (POPMEHHBIX d1e-
MEHTOB KpOBH Ipu Oome3HsIx AnbireiiMepa u [lapkuacoHa
1 Ha OCHOBAHUH IOJYYEHHBIX PE3YIbTaTOB ONPEACIUTh
SIBIISIFOTCS. T YKa3aHHbIE OOJIC3HU JIMIIb IPOIECCAMH,
MIPOTEKAONIMMH C OBPEXKICHUEM TOJIOBHOTO MO3Ta MU

© GMN

HOCSIT CHCTEMHBIN XapakTep; YCTAHOBHUTh Pa3HUIYy U
CXOXKECTh M3MEHEHHH (JOPMEHHBIX DJIEMEHTOB KPOBH TPH
3THX 3a00JIEBAHMIX.

Marepuan u meroabl. B Kyrancckom KimHHYECKOM
nerTpe uMm. O. Uxoban3e n Ha KIIMHUYECKOW Oa3e memap-
TaMeHTa HEePBHBIX 3a0oneBanuil T6uIrIICCKOTO TOCY Iap-
CTBEHHOT'O MEIVIIMHCKOTO YHUBEPCUTETAa 00CIECIOBAHO
48 marnuMeHToB, 13 HUX 28 cIIydaeB ¢ MPEATION0KHUTEIbHBIM
JIUar€o3oM Oose3Hn Ambureiimepa u 20 ciaydaes - ¢ qua-
rHo30oM Ooie3Hu [Tapkuacona. Bo Bcex ciydasx cpeqauit
BO3pact coctaBmi 67,849,2 ner. KonTponpHyto rpymiry
coctaBmwid 10 mpaKTHYECKHU 3TOPOBBIX JIHII.

@DopMeHHBIE NEMEHTHl KPOBU HU3YUYEHBI C IOMOIIBLIO
anekTpoHHOro Mukpockorna BS-500, ¢upmer « TECIIA»
(Yexwmst). MccnemoBanusi ObUTH MPOBENEHBI TaKXKe CBE-
TOBBIM MHUKpockonioM «®Potomukpockomn-I1I» ¢upmsr
«Omron» (I'epmanmst). [y 37eKTPOHHOTO MHUKPOCKOIA
3a00p KpOBH IPOU3BONMIN W3 BEeHHI. JlelkomurapHas
IUIEHKA, TOTY4YCHHAsI MOCJIe OCAXKACHMS, pe3anach Ha
OT/ENbHBIE MaJCHbKHE KyCOYKH, KOTOPbIE MOMEIAINCh
B IIyTapansaerun. Marepuan ¢ukcupoBaics Ha Oydepe
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1% pacTBOpa ocMmus, a 3aTeM 3aJuBajcCs B 3MOH. bioku
pe3anuck Ha ynerpatomMe «OmU2y», dpupmer «Reichert»
(ABcTpus), KOHTPACTUPOBAIKCH 110 MeTony PeitHonzaca u
IIPOCMATPUBAIUCH YEPE3 DIEKTPOHHBIN MUKpOCKoI. [l
CBETOBOT'0 MHKpPOCKOIa 3a00p KpOBb NPOM3BOJWIN U3
najbna, TOTOBUJIUCH MAa3KHU, KOTOPBIC IMOCIC (1)I/IKC3L[I/II/I
oKpamuBaiuch azyp-lI-so3unom. [ns nquarHoctuku
JeMeHIMU U 6one3Hu AnbpureiiMmepa HCHOIB30BaHBI
kputepun DSM-IV (diagnostic and statistical manual
of mental disordes) 1 NINCDS-ADRDA ADRDA
(national institute of neurological and coommunicative
disorders and stroke alcheimer’s disease and related
disorders association) [12]. luarxo3 0one3uu [lapkuH-
COHA YCTaHAaBJIHMBAJCS B COOTBETCTBHU C KPHUTEPHSIMH,
paspaboranusiMu A. Hughes u coasr. [8].

C MOMOIIBI0 3JIEKTPOHHOTO MHKPOCKOTA H3Y4YalUCh
MeMOpaHa, XpOMAaTHH, IEPUHYKICAPHOE MPOCTPAHCTBO
JICHKOIIMTOB, I[BET IIMTOIJIa3MbI, BCS MEMOpaHHAs U He-
MeMOpaHHasi CTPYKTYpa, a Takke (popma, KOIUISCTBO U
XapakTep TPOMOOITUTOB. B Ka0M KOHKPETHOM CTydae
obcnenoBano mo 100 kieTok.

JlanHbie 00paboTaHbl BapHAIlMOHHO-CTATHCTHUYECKUM
METO/IOM C MpUMEHeHHeM t-KpuTeprst CThIOICHTA.

Pe3ysbrarhl 1 uX o0cy:kaenue. Vzydenue TpoMOOLIUTOB
npu Oone3Hu AnsureiimMepa u IlapkuHCOHa BBISIBHIIO
LEJBIA Pl CXOXKUX CTPYKTYPHBIX U3MeHeHUil. M3yuenue
TPOMOOIIMTOB CBETOBBIM MHKPOCKOINOM TIpU O0JIe3HU
ArnpureiiMepa BBISBUJIO, YTO KOJIMYECTBO KJIETOK MOJIO-
IeIx (opMm, B cpenteM, coctaBmio 1+£0,02%, B3pocibIX -
64+4%, rurantckux popm- 18+3%, crapbix TPOMOOIIUTOB
2+0,4% u nereHeparuBHbIX -15+1%.

B ciydae 6one3nu [TapkHHCOHA TOTYYEHBI HHBIC PE3YITb-
TaThl: Mosionbie Gopmbl - 2+0,02%, 3pensie - 70+4%, ru-
ranTckue Gpopmsl - 15+£3%, crapsie TpoMOoIMTHI - 1+0,4%
u nereHepaTuBHble -12+1%. Ilody4yeHHBIE pe3yabTaThl
CpaBHEHBI C KOHTPOJIBHO MPYNITON, B KOTOPOit 3a(hMKCHPO-
BaHBI CJIEYIONINE JaHHBIE: KOJIMUECTBO 3pembIX - 95+3%,

95,3%

4% 70%

15% 190y

0,69% 1%2%

3penblie

OHbIe

AereHep.

2,1% 2% 1% 1 019

cTapble
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ctapbix - 2,10+£0,45%, rurantckux - 1,01+0,24%, nere-
HepaTtuBHBIX - 1,0+0,05 u momoasix - 0,69+0,021 kieTok
(mnarpamma). JlaHHBIE AMArpaMMbl YKa3bIBAIOT, YTO MPHU
00oux 3a00JeBaHUIX PE3KO COKPAILAETCS KOJIHYECTBO
B3POCIBIX M PE3KO YBEITUUUBAETCSI KOJTUIECTBO THTAHTCKUX
U JIeTeHEPaTUBHBIX TPOMOOIIMTOB; TAKMM 00pa3oM, MOITy-
YEHHbIE CBETOBBIM MHUKPOCKOIIOM JaHHBIE UCCIIEIOBAHUS
YKa3bIBAIOT, 4TO IpH Oome3Hs1x AnbireiiMepa u [Tapkunco-
Ha Npeo0Ja aroT IereHepaTHBHBIC U TUTaHTCKUE KIIETKH.

Kpome Toro, ¢ NOMOIIBI0 CBETOBOI'O MUKPOCKOIA YCTAHOB-
JI€HO, YTO TPOMOOLIUTHI Ha IIperapare pacipeieeHsl 10-
CTaTOYHO PAaBHOMEPHO U 00pa3yIoT T.H. «OHOJIOTUYECKYIO
ceTb». YacTo BcTpedaeTcs afare3us TpoMOOLIUTOB, 0Opa3y-
I0I11as1 1IeTTH, OHU OBLIIH CKJIEEHBI C IPYTUMHU (POPMEHHBIMU
9JIEMEHTaMH KpOoBH. B rUraHTCKUX TpOMOOIMTaX XOPOLIO
BU3YaJIU3UPYIOTCS THAIOMEPHI ¥ THAJIOIIa3MBl.

[Tpu Gonesnu AnblreiiMepa Ha 3JIEKTPOrpaMMe BUIHBI
NPEUMYLIECTBEHHO MOIU(GOPMHBIE TPOMOOILMTEI, KOTOPHIE
XOpoI1o KOHTypHupoBaHs! (puc. 1). [lceBnonoaun npencras-
JICHBI OT/IETIbHBIMH POCTKaMH, KOTOPBIE PACTIONIOKEHBI JIUIIIb
C OJIHO CTOPOHBI M KOTOPBIMH OCYIIECTBIISETCS PEaKIHs M0~
XMIIEHHUS, arperaiysi 3pUTPOLUTOB U JISHKOIIUTOB (pHUC. 2).

HaOnroaroTcs ruranTckue M paspyulieHHble TpOMOOLH-
ThI, TPaHyJIbl HEPa3pYLUICHHBIX TPOMOOIMTOB IUIOTHBIE,
anb(a-rpaHysibl IUCCOLMPOBAHHBI K KPato KIETKH, KaXiast
TpaHysia UMEeT XOpOIIUN KOHTYp U pa3dyxaeMocTh (puc.
3). YacTo oTMeuaeTcst U3BEpKEHHE IpaHyll U3 Tena (3ro-
LIUTO3), NINKOTEHHBIE 3€pHA B INTOIJIa3ME PacIpe/ieIeHbI
HEpaBHOMEPHO; BBISIBJICHO MX OOJIBIIOE CKOTUIEHHE OKOJIO
anbda-rpanyn. HeoOXoanuMo OTMETUTH, YTO KOJIUYESCTBO
rpaHyn pe3ko yBenudeHo. [Ipu paspsiBe TPOMOOIHMTOB
MMEeT MECTO M3BEpIKEHHE INIMKOTEHHBIX 3€pEH B OKpY-
Karmyto cpeny. MUTOXOHAPUU OKpyriod ¢Gopmel ¢
TEMHBIM MaTPUKCOM U OTPYOEBIIMMHU KPUCTAJUIAMH 4aCTO
pa3pyuieHsl. Ha marpukce BUJIHBI BaKyOJIM, BO3HUKIIHNE
TICEBIOJUIH/IBI CO3AI0T BIEYATIEHHE (arounuTosa. 3a
CYCT MHBAaruHaluiun MIa3MEHHOM MNEPCIOHKHU TIoManb
Tp0M6OL[I/ITOB JO0CTAaTOYHO YBCJIIMYCHA, YTO YKa3bIBACT Ha
HX y4aCcTHuC B (bal"OIII/ITOSHI:IX pCakuusXx.

O Hopma

E Anburevimep

B NMapKuHCOH

rMraHTCKue

Jluacpamma. Hzmernenus mpomboyumos npu bonesnu Anvyeetimepa u Ilapkuncona
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Puc. 1 Bonesnv Anvyeetimepa—epynna mpomooyumos.
Muxpogomoepama X 40 000

Puc. 2 bonesnv Anvyeeiimepa-mpomboyum, weumpodui,
epynna spumpoyumos. Mukpogpomoepama X35 000

Puc. 3 Bonesnv Anvyeeiimepa — epynna mpomooyumos.
Muxpogomoepama X 40 000

[Ipu Gonesnn IlapkuHCOHA ycTaHOBIIEHA MHOTO(GOPM-
HOCTb TPOMOOIIMTOB, KOJIMYECTBO TPaHyNl HE yBEJU-
YEeHO M OHU HE3HAYHMTEeJIbHO pa3Oyxiue. ['paHyibl
[JINKOT€HA CKOTUICHBI BMECTE, B TAKMX CIydasiX 4acTo
W3BEPraloTcs B IUIA3MYy - MPETEpPIeBAIOT ATOIUTO3.
KonnuecTBO TakMX KJIETOK M CTENIEHBb UX U3BEPIKCHHS
CpaBHUTEIBHO MEHbIIE, YeM IIpu OoJie3HN Anblreiime-
pa (puc. 4). CreneHb BEIOpOCA COACPIKUMOTO TPaHYI
B OKPYXXaloUIYI0 Cpeay 3aBUCUT OT MPUPOIBI MPOBO-
nupyoiero aresra [2].

© GMN

N ).
Puc. 4. Bonesno Ilapxuncona — epynna mpomooyumos.
Muxpogomoepama X 50 000

Ha mukpodororpaMme oTMeyaeTcs CKIieHBaHHe TPOMOO-
[IUTOB W JICWKOI[MTOB C MOMOIIBIO MCEBIOMOAUH, SIPO
HEUTpOoGHIa TEPEIUCTONUPOBAHO K KPAKO [[UTOIIA3MBbI,
HEMOCPEACTBCHHO K TOW CTOPOHE, e MCEBAOMOIUH
CBSI3aHBI C TPOMOOIIMTAMH, YTO, MO BCEH BEPOSTHOCTH,
yKa3bIBaeT Ha OOMeH HH(pOpMAIUH. MUTOXOHIPHH TPOM-
OOIIMTOB YacTO pa3pyIICHbI, & Hepa3pyLICeHHbIE XOPOIIIO
KOHTYPHPOBAaHbI. B pe3ysprare HHBarnHAIMH [U1a3MEHHO
MeMOpaHbI, KJIICTOUHAS TUIOIIAIbh TAK)KE YBEIHICHA.

Puc. 5 Bonesuw Ilapkuncona —mpomboyum u epynna aeti-
rkoyumos. Muxpogomoepama X 30 000

Ilpu Gosnesuu ITapkMHCOHA M3MEHEHHS TPOMOOIMTOB
MPOSIBIIAIOTCS B 0OJiee MajoM KOJIMYECTBE THTAHTCKHUX
M pa3pylIEHHBIX TPOMOOIIUTOB, MEHbIIIEH WHBAIMHALIUH
MIa3MEHHOW MeMOpaHBl U MajoOM KOJIMYECTBE TPaHyI,
GoJiee HU3KOM HHTEHCUBHOCTHIO U3BEPIKEHHUS U3 TENT AlTb(a-
rpaHyi, 4eM mpH 0ojie3Hu AnblreiiMepa (puc. 5).

IIpu Gonesnsix Anbureiimepa u [lapkuHcoHa MexaHU3M
3alUTHON KJIETOYHON peaKIMi KPOBU OCYILIECTBISIETCS
AKTHBHBIMH TPOMOOLIMTaMH, Ha YTO yKa3bIBa€T HAIUUUE
0OJIBIIOTO KOJMYECTBA TPOMOOIIUTOB TMTAHTCKOM (op-
MBI, CBOEOOpa3HOE paclpe/ieeHre TUIOTHBIX I'PaHyll B
IIUTOIUIa3Me, a TAK)KE X HHTCHCUBHBIIN BBIXOJ BO BHEKIIE-
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TouHYI0 cpeny [2]. Anbda-rpaHyasl B HOpME HHEPTHBI U
CTAaHOBATCA aKTHUBHBIMU JIMIIb IIPHU Pa3BUTUHN MATOJIOTUH,
NpUHKAMas yyacTre B TpoMOooOpa3oBanuu. B aTom ciydae
OHH HE OTPAaHUYHUBAIOTCS JIMIIL TPOMOOOOpa3OBaHHUEM
u, 1o Bcel BCPOATHOCTU, UT'PAIOT 3HAYUTCIbHYIO POJIb B
pcaiusanun Cl'[eI_[I/I(bI/I‘-IHI:IX u HeCl'[eI_[I/I(bI/I‘-IHI)IX 3alIUTHBIX
peakuuii opranusma. M3BeCTHO, YTO IIOTHBIE I'PaHYJIbI
cofiepkar B OOJIBIIOM KOJMYECTBE HEHPOryMOpPaJIbHBIH
(axTop - cepoTOHHH B ceTH [2,4], KOTOpPBIH CLIOCOOCTBYET
00pa30BaHUIO IMKINYECKOIO aJleHO3MHMOHOdoCchara
(AM®), uro ycunuBaer aeicTBue aapeHannHa Ha pocdo-
punazy. [locnennuii, co cBoell CTOPOHBI, YCKOPSET MPOLIecC
pacnaia mmkoreHa Ha caxap [2]. [lepexon rmkoreHa u3
TpOM6OI_[I/ITOB B KPOBbH BBI3bIBACT HE TOJIBKO YCHUJICHUC
yKa3aHHOHM peaklyy, HO U aKTHBALUIO JI€3UWHTOKCUKAIIU-
OHHBIX TPOLECCOB, ITPOTCKAIOIIUX B OPTraHU3ME. I'mukoren
BXOJIMT C OEJIKaMH B CIIOKHOE KOMILJIEKCHOE COCIMHEHHE,
TEM CaMbIM HEWTpalu3ys UX TOKCHYECKOE NEHCTBHUE
[4,5]. TTonmumophHOCTH BBINICYKAa3aHHBIX TPOMOOIIMTOB,
o0pazoBaHKe Ha UX TTOBEPXHOCTH IICEBIOIHITUIOB, BHICO-
Kasi KOHTYPHOCTb UX Kpasi, CBOeoOpa3Hoe pacrpeeicHue
U CKOIUIEHUE Ha nepudepun ITIMKOTEHHBIX 3€PEeH U UX
W3BEPKEHHE B OKPYXKAIOILIYIO Cpelly, YBEIHUCHUE YuCia
TPOMOOIIUTOB I'MTAaHTCKOM (POPMBI U, COOTBETCTBEHHO,
HX CIOCOOHOCTH abCOpPOUPOBATH, MO BCEH BEPOSTHOCTH,
CBSI3aHBI C 3aIIUTHON (pyHKIIUEH 10 OTHOILICHUIO K UMEIO-
MEMYCs aHTUT'CHY.

[penmnonokKuTeabHO, YTO CTPYKTYPHBIC H3MCHEHUS TPOM-
0o1uTOB MpH Oose3Hsx Anbireiimepa u [lapkuHcoHa co-
OTBETCTBYIOT MMPOTEKAIOIINM B HEUPOHAX TOJIOBHOTO MO3Ta
HU3MEHEHUSIM, TaK KaK C IOMOIIIBIO (POPMEHHBIX 3JICMECHTOB
KPOBH MPOUCXOIUT PEaKIUs COMPHUKOCHOBCHHS UMEIO-
IIUXCS B OPTaHU3Me aHTUTCHOB. [10 TaHHBIM Pa3TUYHBIX
aBTopoB [7,11], npu Gone3nu Ajblreiimepa U3MEHEHUS
TPOMOOITUTOB COOTBETCTBYIOT MATOIOIMYCCKUM HU3MECHE-
HUSAM, TIPOTEKAIONUM B TOJIOBHOM Mo3re. [lomyueHHbIE
JTAaHHBIC TAFOT BO3MO)KHOCT JIOIMYCTUTh PACIPOCTPAHCHHE
yKa3aHHOTO Te3uca 1 Ha 6one3Hb [lapkuHCcoHa.

3aki04eHue.

1. Ilpu Gonesusx Anbireiimepa u IlapkuHcona TpoMOo0-
LUTHI IPETEPIIEBAIOT IPyOble CTPYKTypHBIE U3MEHEHHS.
2. UccnenoBanue TpoMOOIIUTOB ITpH O0ne3Hn Aublreiime-
pa u [TapkuHCOHA BBISIBUIIO LIEJIBIN PAJT KAK CXOXKUX, TAK U
Pa3IMYHBIX CTPYKTYPHBIX U3MEHCHUH.

3. TpoMOOIMTHI MpeACTaBIEHBI KaK aKTHUBHASI CTPYKTYPA,
KOTOpast UTPaeT 3HAYMMYIO POJIb B IPOSBICHUH 3AILUTHON
peaxIy OpraHu3ma.

4. bone3nn Anbureiivepa u [Tapkuncona siBisirorcst 601e3-
HSIMM HE TOJIBKO LIEHTPAJIbHOM HEPBHOM CUCTEMBI, TaK KaK
H3MEHEHHS IPOUCXONAT U B TpoMOormTax. Cienyer npesro-
JIOXKHTb, 4TO 3a00JIeBaHUSI HOCST CUCTEMHBII XapakTep.

5. CTpykTypHBIE U3MEHEHHS B TPOMOOIMTaX, NMPearno-
JIOKUTENBHO, COOTBETCTBYIOT NMPOTEKAIOIUM IIpoIieccaM
B HEHPOHaX rOJIOBHOIO MO3T'a, TaK KakK C MOMOIIBIO KPOBU
OCYILECTBIACTCS PEAKIIHSI COTPUKOCHOBEHHUS MMEIOILErocs
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B OpraHMn3Me€ aHTUI'CHA, a TPOUECCChI, MPEANOJIOKNUTEIILHO,
Pa3BUBAIOTCA I[Cf/iCTBI/IGM CXOXKEIr0, XOTA U pa3HOBUAHOTO
MaTOr¢HHOI0 MEXaHus3Ma - JI€I71CTBI/I€M Hecneun(bnqecxoro
AHTHUI'CHA.
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SUMMARY

COMPARATIVE ANALYSIS OF STRUCTURAL
CHANGES IN THROMBOCYTES DURING AL-
ZHEIMER’S AND PARKINSON’S DISEASES

Simonidze V., Samushia O.

Thilisi State Medical University, Department of Neuro-
medicine, Thilisi, Georgia

The paper deals with the study of the changes in the formed
elements of blood during the Alzheimer’s and Parkinson’s
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diseases. While studying the structure of thrombocytes,
a number of identical structural changes were identified
in case of both diseases. The study has revealed various
shapes of thrombocytes, the production of pseudopodia
on their surface, high level of body outline, specific dis-
tribution of glycogen granules and their concentration on
the periphery, glycogen eruption, dissociation of Alpha-
granules towards the edge, and effective outline and den-
sity of the granules. There are frequent cases of the gran-
ule eruption from the body (exocytosis), the existence of
vacuoles on the matrix, the rise in the number of gigantic
thrombocytes and, consequently, considerable enhance-
ment of the ability of absorption. Besides, there is a rise in
the number of degenerated cells. The shape of thrombo-
cytes is often changed and stretched on one side. The pro-
duced pseudopodia make the impression of participation
in phagocytosis. As for the difference between changes,
during Parkinson disease the amount of thrombocytes is
low, more gigantic and distorted shape, less invagination
of plasma membrane, low amount of granules and less
intensity of alpha-granule eruption from the body.

The changes revealed by the research show the activity of
thrombocytes, which should be connected to their partici-
pation in protective functions of the body towards existing
agent. And the diseases — although with similar but with
different pathogenic mechanisms — are being developed
with participation of non-specific agents.

Keywords: Alzheimer’s diseases, Parkinson’s disease,
thrombocytes.

PE3IOME

CPABHUTEJIBHBIN AHAJIN3 CTPYKTYPHBIX
U3MEHEHHU TPOMBOILIUTOB IPA BOJE3HU
AJIBIITEMMEPA 1 TAPKMHCOHA

Cumonuase B.I'.,, Camymmus O.C.

Tounucckuii 20cy0apcmeeHuvlll MeOUYUHCKUL YHUGEPCU-
mem, denapmamenm Heupomeouyursl, I pysus

W3y4eHsl CTpyKTYpHBIE H3MEHEHHs (POPMEHHBIX dJIEMEH-
TOB KpoBH Ipu Ooje3Hsx AmnblreiiMepa u ITapkuHcoHa.
YcTaHOBIIEH LEIBIN PSIJL CXOKUX CTPYKTYPHBIX H3MEHEHUI:
MIPOSIBJIEHUE MHOTO(QOPMHOCTH TPOMOOIMTOB, 00pa3zoBa-
HUC HA UX MOBEPXHOCTU NMCEBAONOANEB, BBICOKOC KOHTY-
pHUpOBaHHE Tella, CBOCOOpa3HOe paclpeeleHue 3epeH
IJIMKOTEHA B IUTOILIa3ME U CKOIUICHHE UX Ha nepudepuu,
W3BEPIKEHHE IIMKOTeHa, MUCCOLManus anb(ha-rpaHyin K
Kparo, Xopolllee KOHTYpUPOBaHUE U pa3OyxaHHe IpaHyIl,
H3BEpIKEHHE IPaHyll U3 Tesa (3roIuTo3), HaINYKUe Ha Ma-
TPUKCE BaKyoJIei, POCT Yucia TPOMOOLMTOB TUTaHTCKOM
(bOpMI)I 1, COOTBCTCTBCHHO, 3HAYUTCIIBHOC YBCINYCHUC
uX aicopOupyroIell CIocCOOHOCTH, a TaKKe yBEIUUCHUE
JereHUpupyromux kiertok. Ha anexkTpoHorpamMmme 4eTko
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BBISIBJICHA CHCTEMa OTKPBITHIX KAHAJIOB U IIOTHAS TYOYIIsIp-
Hasi CeTh M TUTAHTCKHE Pa3pyIIeHHbIE TPOMOOITUTHL. Dopma
TPOMOOIIMTOB YacTO U3MEHEHA, OTHOCTOPOHHE HATAHYTA.
OO6pazoBaBinecs NMCEBAONOUN OCTABIISIOT BIICYATICHHE
y4dacTus B paromurtose. Pa3nnuus B CTPyKTyPHBIX H3MEHE-
HUSIX TPOMOOITUTOB ITpu OoJie3Hu [TapKUHCOHA MPOSIBIISIOT-
cs1 B 00JIee MajIoM KOJIMYECTBE TMIAHTCKHUX M Pa3PYIICHHBIX
TpoMOOIIMTOB, MEHBIIIEH WHBArMHAIUEH MJIa3MEHHOU
MeMOpaHbl ¥ MajioM KOJIMYECTBE IpaHyll, Oojiee HU3KOH
WHTCHCUBHOCTHU M3BEPKCHUS alib(ha-rpaHyi1 u3 Tel.

V3MeHeHus, yCTaHOBICHHBIE B pe3ybTaTe MPOBOAMMOIO
HCCIIEI0BAaHMs, YKa3bIBAIOT Ha aKTUBHOCTh TPOMOOIH-
TOB, YTO, OYEBUIHO, CBA3aHO C UX YYaCTHEM B 3aLTUTHON
(yHKIIMHM OpraHu3Ma M0 OTHOIIEHHUIO K MMEIOIIEMYCs
areHTy. ABTOPBI IpeAIoaralT, YTO MPOIECCHl pas-
BHUBAIOTCS JACHCTBHEM CXOXET0, XOTS M Pa3HOBHUJIHOTO,
MaTOreHHOTO MeXaHW3Ma - JIeHCTBUEM Hecneuuduye-
CKOTO aHTHTEHA.
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EFFICIENCY OF RECOMBINANT ERYTHROPOIETIN ADMINISTRATION
IN HEMOGLOBINOPATHY H

Hasanova M., Asadov Ch., Alimirzoyeva Z., Mammadova T., Shirinova A.

Institute of Hematology and Transfusiology, Baku, Azerbaijan

Alpha-thalassemia is widely spread in certain human popu-
lations, and embodies conditions resulting from a decrease
in synthesis of a-globin chains, that is constituent of all
three normal hemoglobin (A, A, and F). Etiological factor
is the complete or partial deletion of the a-globin genes.
The accumulated excess of y-globin (on neonatal period)
and B-globin chains (in subsequent periods of embryonic
development) as a result of a deficit of a-chains, leads to
the formation of tetramers y4 (Hb Bart’s) and 4 (HbH).
One of the most common types of a-thalassemia is hemo-
globinopathy H, caused a significant inhibition of a-chains
synthesis and clinically occurs as thalassemia intermedia.

The basic method of anemia correction in patients with
thalassemia is blood transfusion. However this method has
crucial deficiencies. There is a probability to transfer of the
recipient hemotransmissive infections; the development of
immunological complications. Besides blood transfusions
contribute to iron overload.

Therefore, currently intensive search was held for methods
of treatment alternative to blood transfusion. One of the
methods of erythropoiesis stimulation is administration of
recombinant erythropoietin (rEPO). Although there have
been sufficient number of studies on the effectiveness of
rEPO in patients with various types of B-thalassemia [3],
in the available literature, we found only 3 cases of use
recombinant erythropoietin in hemoglobinopathies H. Ac-
cording to Fortenko el al. datas [1] the 36-year-old female
patient with a diagnosis of HbH and a hemoglobin level
of 86 g/l, who was previously transfused 4 units of packed
red blood cells, has received epoetin alfa for 6 months. As
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a result of this treatment the hemoglobin level increased
from 86 g/l to 128 g/l. Another group of researchers has
used darbepoetin alfa in 17 years old HbH patient with
initial hemoglobin level of 68 g/l and erythropoietin level
of 128 IU. Hemoglobin level increased only 9 g/1 [4]. Also
described the successful use of darbepoetin alfa in pregnant
women with HbH disease [2]. Thus, this work is the first
study to use rEPO conducted by a group of patients with
hemoglobinathy H.

Research objective is to qualify the efficiency of rEPO ad-
ministration in complex therapy of hemaglobinopathy H.

Materials and methods. Study involved 14 patients with
hemoglobinopathy H (2 males and 12 females) from 19 - 53
years old (mean - 35.5+10.3). All patients were transfused
irregularly. The control group was composed of 30 healthy
people from 18 to 55 years old (mean — 31.5+10.3).

rEPO (Eprex) administrated hypodermically in a dose of
10,000 units 3 times a week during 6 months.

The hematologic data (RBC, Hb, MCV, MCH, MCHC
and other) were obtained by automatic analysis (Sysmex
XT2000i). Hemoglobin fractions were estimated on
alkaline cellulose acetate electrophoresis. An attempt to
estimate HbF before and after therapy was made using the
Betke method.

Also, in all patients were investigated: serum erythro-
poietin (sEPO) level by immunochemiluminescent assay
performed by automated Immulite analyzer (DPC, USA),
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serum iron level using biochemical analyzer and serum
ferritin concentration with immune ferment analyses (IFA)
by using commercial kits.

Statistical processing of the received results has spent
with use of variation statistics methods (mean,standart
deviation and Student t-distribution in Microsoft office
Excell 2007).

Results and their discussion. Average hematological data
of a-thalassemia patients before treatment are summarized
in Table 1.

Table 1. Hematological data of hemoglobinopathies H
patients

. Patients Healthy people
Indicators (n=14) (n=30)
Hemoglobin, g/l 62.0+17.2%* 129.5+6.4
(26 —85) (118 —145)
RBC, x10%%/1 2.93+0.64* 4,72+0,40
(1.47 -3.66) (4.12-5.45)
MCV, fl 80.1+3.9* 91.2+12.7
(75.3-83.1) (86.3-99.0)
MCH, pg 24.6+£0.8* 28.4+0.4
(20,9 -26,9) (26,3 -32,1)
MCHC, g/dL 32,8+0,4* 33,7+0,4
(24.7-29.1) (32.1-34.1)
HbH, % 8.3+1.9 -
(2.0-13.0) -
Ferritin, ng/ml 181+18* 129+70
(32 -357) (14 -231)
sEPO, mIU/ml 107.5+62.9* 12.3+6.7
(34 -210) (5.0-30.3)

note: * - distinction with control group statistically au-
thentically

As follows from table 1, at hemoglobinopathies H patients
statistically authentic reduction of the haemoglobin level,
RBC, RBC indexes (MCV, MCH and MCHC), increase of
serum ferritin and serum EPO levels in comparison with
norm is marked.

Data about change of haemoglobin level at patients treat-
ment by rEPO are shown in Fig. 1.

As it is shown at the specified figure, the average hemo-
globin level in patients with hemoglobinopathies H before
treatment was 62 g/l. As a result of the treatment rEPO
average hemoglobin level increased - 37 g/l and reached
99 g/l.
© GMN

100+

801

60

401

204

Baseline After treatment

Hb g/l

Fig.1. Influence of rEPO on hemoglobin in patients with
hemoglobinopathies H

It should be noted that the responses of patients to the
rEPO treatment varied in different patients and ranged
from 9 to 70g/1.

During monthly clinical and laboratory controls we were
able to define three categories of patients according to their
response to rEPO. Patients in whom hemoglobin level after
six months rEPO therapy has increased more than 20 g/1,
have been included in a category of good response. Pa-
tients, in whom hemoglobin level after six months therapy
has increased 10-20 g/, have been included in a category
of moderate response. Patients, in whom Hb level didn’t
increase or it’s level went down have been included in a
category of no response.

The distribution of hemoglobinopathies H patients, depend-
ing on the response to rEPO is shown in Fig. 2.

1(7%)

4 (29%)

9 (64%)

|3 Hb >20 g/l O Hb 10-20 g/l W Hb < 10 g/l |

Fig.2. Distribution of hemoglobinopathies H patients,
depending on the response to rEPO

As follows from Fig. 2, the majority of patients (64%)
had a good response to rEPO. They showed an increase
in hemoglobin level more than 20 g/1. In 4 patients (29%)
had a mean response, but only in 1 (7%) patient occured
poor response to rEPO therapy.

Fig. 3 shows monthly changes in hemoglobin levels in
patients with hemoglobinopathies H throughout the rEPO
treatment period.
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Table 2. Comparative data of responses to rEPO-therapy

Mean Reﬁc;},l/:’)'cytes MCYV (fl) MCH (pg) HDbF (%) HbA, (%)
Pre-therapy 4.1£2.3 79.9+£3.7 23.742.8 1.2+0.5 2.3+0.6
Post-therapy 2.6t£1.4 81.3+4.2 24.1+£3.9 1,3 +0.6 2.5+0.7

p <0.001 >0.05 >0.05 >0.01 >0.05

120
100

80 /
. /

40

20

Before
treatment

1Month 2Month 3 Month 4Month 5Month 6Month

Fig. 3. Monthly changes in hemoglobin levels in patients
with hemoglobinopathies H throughout the rEPO treat-
ment period

As follows from the specified figure, the hemoglobin level
is raised evenly throughout the entire treatment period.

As follows from Table 2, after treatment of hemoglobinopa-
thies H patients there is a statistically significant change in
the number of reticulocytes to the direction of increasing.
Changing the parameters of erythrocyte indices and hemo-
globin fractions are not statistically significant.

Conclusions

Thus, according to a result of the research it can be con-
cluded that the use of rEPO in complex therapy of hemo-
globinopathies H, leads to increased levels of hemoglobin
and consequently reducing the need for blood transfusions,
and accordingly expected to prevent severe complications
of blood transfusion (alloimmunization, hypersplenism,
iron overload, contamination transmissible infections).
Therefore, we recommend the use of rEPO in therapy of
hemoglobinopathy H patients .
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SUMMARY

EFFICIENCY OF RECOMBINANT ERYTHROPOI-
ETIN ADMINISTRATION
IN HEMOGLOBINOPATHY H

Hasanova M., Asadov Ch., Alimirzoyeva Z., Mamma-
dova T., Shirinova A.

Institute of Hematology and Transfusiology, Baku, Azer-
baijan

Alpha-thalassemia is widely spread in human population
and one of the most common types of a-thalassemia is
hemoglobinopathy H which develops with mild microcytic
hypochromic anemia, hepatosplenomegaly and jaundice.
The basic method of anemia correction is blood transfu-
sion. However this method has crucial deficiencies. As it
is known recombinant erythropoetin (rEPO) contributes
to erythroid proliferation and could be used for anemia
treatment.

The aim of the study was to qualify efficiency of admin-
istration rEPO in complex therapy of hemaglobinopathy
H. Study involved irregularly transfused 14 patients with
hemoglobinopathy H (2 males and 12 females). Control
group included 30 healthy persons. Recombinant eryth-
ropoietin (Eprex) administrated hypodermically 10,000
units 3 times a week during 6 months. Average hemoglobin
level before treatment was 62 g/l. Responses to the rEPO
treatment varied from 9 to 70 g/1, 9 (64%) of patients had
a good response, showed an increase in hemoglobin level
more than 20 g/l. In 4 patients (29%) had a moderate re-
sponse (10-20 g/1), but only in 1 (7%) patient occurred poor
response. Changing the parameters of erithrocyte indices,
hemoglobin fractions, serum iron and serum ferritin level
are not statistically significant. It can be concluded that the
use of rEPO in complex therapy of hemaglobinopathy H,
leads to increased levels of hemoglobin and consequently
reducing the need for blood transfusions.
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PE3IOME

IOPOPEKTUBHOCTDb IPUMEHEHUSI PEKOMBH-
HAHTHOI'O 9PUTPOIIO3THUHA ITPU H T'EMO-
INIOBUHOITATN

I'acanoBa ML.B., Acagos 4./1., Anumup3oesa 3.X., Ma-
menosa T.A., Illupunosa A.I.

HUU eemamonoeuu u mpancgysuonozuu, baky, Asep-
baiiodncan

Henpro rccnenoBaHms SBUIACH OLeHKA 3()()EKTHBHOCTH
MIPUMEHEHUS] PEKOMOMHAHTHOTO YPUTPOIIOITHHA B KOM-
TUIEKCHOM Tepariu remortoonHonarui H. B nccnenoBanne
OBLTH BKITIOUEHBI 14 mManueHToB ¢ reMoriioonHonarueit H (2
MYXYHH U 12 KEHIINH ), KOTOPBIE ITOTyYaId HeperyIsipHbIe
epenuBaHus KpoBU. KOHTPOIBHYO TPYIIY COCTaBIIN
30 3nopoBeix Jjum. PexomOunantabiii OI10 (Eprex) Ha-
3Hadascs noakoxHo mo 10 000 ME, 3 pasa B Hexmenro, B
TedeHue 6 mecsuen. CpeHNH ypOBEHb TEMOITIOOMHA 10
JIYeHHUsT COCTBIST 62 1/71. OTBETHI OOJIBHBIX Ha JICUCHUE
p3IIO konebanucs B mpeaenax ot 9 1o 70 r/n. ¥V 9 (64%)
OO0NBHBIX OTMeuascs xopomuil orBeT Ha pIIIO — yBe-
nuaeHue remMoroouHa 6omee yem Ha 20 /1. Y 4 (29%)
O0MBHBIX BBIABICH cpemnuit otBeT (10-20 1/1m) U TONBKO
y 1 (7%) 6onbHOTO - TIIOXOI OTBET Ha Tepamnuio pIIIO.
W3meHenune nokasaresned 3pUTPOLUTAPHBIX UHIEKCOB,
CBIBOPOTOYHOTO jKeJIe3a, CBIBOPOTOYHOTO (heppUTHHA U
(bpaxmuii reMorIoONHa OBUTH HE3HAYUTENBbHBI M CTaTH-
CTHYECKH HEJJOCTOBEPHEI.

PesyibTaThl IPOBEICHHOTO HCCIEAOBAHHS MO3BOJISIOT
3aKITIOYUTh, 9TO IprMeHeHne pII1O B KOMIUIEKCHOI Tepa-
1K OOJIBHBIX reMorioouHonarueii H oseimaer ypoBeHb
reMOrIOOMHA ¥ yMEHbIIaeT HeOOXOUMOCTD B IPOBEACHUH
reMoTpanc]y3uii.
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TATTOOS: THE RELATIONSHIP OF DIAGNOSTIC AND SEMANTIC MEANING

'Romaniuk A., ?Tatsenko N.,Smeyanov V., 2Movchan D., 'Moskalenko R.

LSumy State University, Medical Institute; *Department of Germanic Philology Sumy, Ukraine

It is well known that in most cases medical history and
physical examination of the patient play a crucial role in
establishing not only clinical, but also post-mortem diag-
nosis. In dissecting activities of pathologists and forensic
doctors careful examination of the body of the deceased
and the study of skin and mucous membranes can add
important data for establishing the correct diagnosis [1].
In many cases, tattoos on the patients’ bodies can give
information about actual occupation, profession, place of
residence, possible relocations, and some hidden facts of
biography.

Tattoos are used to transmit nonverbal social attitudes and
values of the individual. Semiotics of tattoos includes in-
formation about patients’ symbolic meanings, which reflect
their lifestyle, quality and standard of life. This explains
the relevance of the article, the purpose of which is to
determine the diagnostic value of tattoos on the patients’
bodies as a semiotic (symbolic) aspect of medical com-
munication.

Materil and methods. The study is based on a selection of
results of autopsies conducted at a branch of Sumy Region
Anatomical Pathology Office (SRAPO), maintaining Re-
gional Clinical Hospital, during 2007-2012. In the analyzed
period on the basis of the branch 546 autopsies were made
and investigated, of which 44 patients’ sectional cases with
tattoos and 502 cases of patients without tattoos (control
group) were selected. Statistical analysis was performed us-
ing the computer program Microsoft Office Excel-2003.

Results and discussion. Semiotic analysis of tattoos on
the body makes it possible to identify diseases and to es-
tablish the correct diagnosis, since the presence of cer-
tain types of tattoos can be correlated with such diseases
as viral hepatitis, cirrhosis, tuberculosis, etc. Quite often
tattoos are used for identification and authentication of
corpses during forensic investigations [2]. Thus, it can be
argued that a tattoo is an important component of non-
verbal semiotics of medical discourse, a sign that offers
the possibility of semantic analysis of symbolic bodily
encodings [3].

According to structural and linguistic theory of Charles
Peirce [4], the signs are classified into three types: image
sign (icon), feature sign (index), and conventional sign
(symbol). This classification is based on the correlation with
the referent — an object or a phenomenon that is encoded
by these signs, and is used by us to distinguish the types of
tattoos on the body. We differentiate image tattoos, feature
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tattoos and conventional tattoos or symbolic tattoos. For
establishing the correct diagnosis informative and signifi-
cant are feature tattoos and symbolic tattoos.

Feature tattoo is used to denote the encoded object and
may provide a part of the whole object, or a cause or a
consequence (e. g. smoke is a sign of fire; a gull is a sign
of the sea). Feature tattoos are used to assist physicians in
dealing with diabetes (Fig. 1). Interesting is the fact that
carlier doctors actively protested against any tattoos, and
now they use them to diagnose and even to cure.

Fig. 1. Feature tattoo on the forearm of a patient with
diabetes

The name of conventional tattoos or symbolic tattoos is
indicative of their conventionality, it means that certain
denotations, accepted in a given society, represent certain
abstract concepts: the cross is a symbol of Christianity, the
six-pointed star is a sign of Judaism etc. Despite the fact that
the connection of conventional tattoos with the referents
has no objective basis, since neither similarity of tattoos
and referents (as in image tattoos) nor their correlation on
the principle of contiguity or causality (as in feature tat-
toos) are mandatory, yet the “agreement” principle between
people about their meaning is important.

The characters of symbolic tattoos and their location can be
quite convincing evidences in favor of long-term addiction
to drugs, identifying the tattoo carrier with certain anti-
social group, informing about the choice of priority drugs,
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place and method of injection. Graphics of a skull pierced
by a dagger or a syringe, and a skull with a snake that
crawls out of it, the inscription L. S. D. (like the society of
drug addicts) (Fig. 2. A), etc. are included into the category
of general symbols of drug use. A spider sitting on a web
shows the depth of passion for the drug (“bogged down”,
“entangled”). Sometimes a tattoo reflects the desired mode
of administration of narcotic drugs: an image of a circle
with an arrow (“a pit”, “a well” — slang) in the upper part
of the forearm, a point along the vein (“tracks”), a marker
(by way of circles, stars) in the anatomical snuff on the back
of the hand for the dosage of drugs (Fig. 2. B).

Fig. 3. Criminal symbolic tattoos (photos _from the collec-
tion of Moskalenko R.A.)

Fig. 2. Drug-related symbolic tattoos (photos from the
collection of Moskalenko R.A.)

Symbolic tattoo images of criminal world are very diverse.
Ring tattoos are a kind of “business card” in the given en-
vironment. Applied on phalanges of fingers, they provide
valuable information about their carrier to knowledgeable
people: “Was in prison”, “Close to the prison elite”, “Previ-
ous convictions for robbery” (Fig. 3).

Common enough phrases are assurances of love, incanta-
tions, threats, complaints against fate, aphorisms, represent-
ing the credo of a particular individual. For example: “For
my mothers tears”, “So few roads are covered, so many
mistakes are made” (on the legs), “I shall not forget my
dear mother” (Fig. 4).
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Fig. 4. Criminal tattoo-phrases (photos from the collection
of Moskalenko R.A.)

In a much lesser extent in the studied selection we met
symbolic tattoos associated with professional activity (Fig.
5). For example, an anchor with a lifebuoy is a sailor’s
professional tattoo. It is applied on different parts of the
body, usually visible: arms, the chest.

[0

Fig. 5. A professional symbolic tattoo (a photo from the
collection of Moskalenko R.A.)

During the autopsy of the dead patients with tattoos it was
found out that symbolic tattoos — criminal ones and tattoos
of some subcultures (associated with drug addiction) —
represent the diagnostic value. Criminal tattoos have the
greatest value because of their structuring, clear connection
with certain diseases (tuberculosis, liver cirrhosis, mental
and behavioral disorders due to alcohol usage). A group of
people with tattoos related to drug addiction is characterized
by viral hepatitis, osteomyelitis, and cellulitis [2].

In the selection of tattooed patients mixed cirrhosis is the
most common. The diagnosis “mixed liver cirrhosis” (K
74.6 ICD — X revision) is established to the majority of
patients with cirrhosis of alcoholic origin, because the
diagnosis “alcoholic cirrhosis” is made only with narcolo-
gist’srecord in the case history or in case of a patient being
registered in drug dependency clinic. In the presence of
drug (alcohol) abuse history, confirmed by doctors’ records,
a diagnosis of “mental and behavioral disorders due to the
use of alcohol” is often established. In addition, it must be
said that the relatives of deceased patients almost never
confirm alcoholic history officially.
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The group of patients with viral hepatitis was selected not
on the main pathological diagnosis, but on the laboratory
confirmation, that is the presence of viral hepatitis and tat-
toos were enough for selection. Viral hepatitis C prevailed
in the group (5 cases of 8).

In our selection the group of patients with tuberculosis
consisted of people who had the experience of being in
prison. In most cases tubercular process was inactive. The
disease was established by morphological changes in the
lungs and by histological verification. Relatives of the dead,
if they were, more often concealed facts of the patients’
biography associated with criminal past.

A group of patients with osteomyelitis (and phlegmons)
was selected by us due to recently spread phenomenon
of home production of meth drug. For the manufacture
of the drug people used phosphorus of technical origin
(of the matches heads), which accumulated in the bones
and caused their necrotic changes leading to osteomyelitis
(mostly of the lower jaw) and phlegmons of the surround-
ing soft tissues.

The case of AIDS and tattooing combination is revealed
in a woman (the only one in the research) working in a
beauty salon.

The spread of diseases, %
B Qthers
B Livercirrhosis

OViral hepatitis

1,83

OTuberculosis
1,65
073 B Osteomyelitis

@ Mental and behavioral disorders

BAIDS

Fig. 6. The spread of diseases among dead patie
tattoos

The spread of diseases, %
O Others

M Liver cirrhosis 6,82 2,27

6,82 “ 22,73
11,36& ‘

O Viral hepatitis

O Tuberculosis

H Osteomyelitis
@ Mental and behavioral disorders

B AIDS

Fig. 7. The spread of diseases among dead patients with
tattoos

Conclusions. Tattooing is a complete sign system that seeks
to maintain and transmit information about social status and

13,1s: '31,32
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values of the individual. Conventional tattoos are the most
informative component of medical discourse symbolics be-
cause of their diagnostic significance. During the investiga-
tion it was found out that such diseases as mixed cirrhosis,
viral hepatitis, tuberculosis, mental and behavioral disor-
ders due to use of alcohol, osteomyelitis, and AIDS were
more common in tattooed patients, although the reliability
of'the difference was valid only for liver cirrhosis and viral
hepatitis. The proportion of these diseases in the tattooed
deceased people was 77.27%, while among those without
tattoos aforementioned diseases accounted for 26.38%.
Thus, body tattooing can add important data necessary
for establishing correct diagnosis, improving alertness of
pathologists and forensic doctors during autopsy of patients
with viral hepatitis, AIDS, and tuberculosis.
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SUMMARY

TATTOOS: THE RELATIONSHIP OF DIAGNOS-
TIC AND SEMANTIC MEANING

'Romaniuk A., *Tatsenko N.,'Smeyanov V.,
Movchan D., 'Moskalenko R.

Sumy State University, Medical Institute, ?Department of
Germanic Philology, Sumy, Ukraine

This article investigates a tattoo as a component of non-
verbal semiotics of medical discourse in pathological
anatomy. The purpose is to estimate the diagnostic value
of tattoos on the body of patients as semiotic and symbol-
ic aspect of medical communication. Tattoos are classified
into three types: image tattoos, feature tattoos, and con-
ventional tattoos (symbolic tattoos). Conventional tattoos
are the most informative component of medical discourse
symbolics because of their diagnostic value. During the
investigation it has been found out that criminal tattoos
have the greatest value because of their structuring, clear
connection with certain diseases (tuberculosis, liver cir-
rhosis), and also valuable are tattoos related to drug and
alcohol addiction, which are characteristic for patients
with viral hepatitis, osteomyelitis.

Keywords: tattoo, non-verbal semiotics, medical dis-
course, diagnostic value.
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PE3IOME

TATYUPOBKHU: CBA3b ITUATHOCTHYECKOI'O
1 CEMHOTHUYECKOT' O 3HAYEHUI

Pomanrok A.H.,’Tanenxo H.B., 'Cmesnnos B.A., ’Mog-
yan JI.B., 'Mockanenko P.A.

LCymcekuii cocyoapemeennviii ynueepcumem, Meduyunckuil
uncmumym; *ragheopa cepmarnckoul gunonrocuu, Cymul,
Yxpauna

B crarbe ucciaenyrooTcs TaTyHpOBKH KaK KOMIIOHEHT
MEJUIINHCKOTO MaTOJI0TOaHATOMHYECKOTO JUCKypCa.
Lenbto nccnenoBaHus SBUIACh OIEHKA JHATHOCTHYEC-
KOTO 3HA4Y€HHs TAaTyHPOBOK Ha TeJlaX MAIMEHTOB Kak
3HAKOBO-CHMBOJINYECKOTO aCIEKTa MEIUIMHCKONH KOM-
MyHUKaluu. TaTyupoBKH KiIacCH(UIUPYIOTCA 1O TPEM
THUIAM: TaTyHPOBKU-N300pasKeHUsI, TATYMPOBKU-IIPH3HAKI
U yCIIOBHBIE TAaTyHPOBKH (TaTyHPOBKH-CHMBOJIBI).
TaTynpOoBKN-CHMBOIIBI SIBIISIOTCS HanOonee MHYOpPMaTHB-
HBIM KOMITOHEHTOM CHMBOJIMKH MEIUIMHCKOTO JNCKypca
Oraromapsi X AMarHOCTHYECKON 3HAYMMOCTH. B xome mpo-
BEJICHNS MCCIICIOBAHUSI YCTAHOBIIEHO, YTO HAHOOJBIIIYIO
LIEHHOCTB MPEJICTABILIIOT COO0H KPMMHHAIBHbIE TaTyHPOBKH
BBUJ1Y CBOEH CTPYKTYPUPOBAHHOCTH, YETKOH CBSI3U C HEKOTO-
PBIMH 32007IeBaHISIMH (TyOSpKYIIe3, UPPO3 MIEICHH ), a TAKKE
TaTyHPOBKH, CBSI3aHHBIE C yIOTPEOIEHNEM HAPKOTHUECKUX U
QJIKOTOJIBHBIX BEILIECTB, JUIS BIa/IENbLIEB KOTOPBIX XapaKTep-
HBI BUPYCHBIE T'€aTUThI X OCTEOMUEITUTHL.
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AKTABHOCTHh AHTUOKCUJAHTHOM CUCTEMBI BEJIBIX KPBIC
P XPOHUYECKOM CTPECCE

KyuykamBuau 3.T., Ynnamsuau M./, JJexknamBuau JI.A., Mukagze M. .

Tounucckuii 2ocyoapcmeennviil yrugepcumem um. M. [casaxuwsui,
@akynemem mouHvIX U ecmecmseensvix Hayk, I pysus

W3BecTHO, 4TO JMI00BIE N3MEHEHHS OKpY)KaloIIei cpeabl
BBI3BIBAIOT B OPTaHU3ME CTPECC-PEaKIHIo, YTO BBIpaXka-
€TCs N3BMEHEHHEM KJIIETOYHOT0 MeTadonm3Ma, aKTHBHOCTH
reHetuyeckoro ammapara [22]. Ilpu kpaTKoBpeMEeHHOM
JeicTBUM cTpecc-(GpaKTOPOB MPOUCXOAUT YyCUIICHHE
(YHKIMOHMPOBAHMS KJIETOK U MOOMJIN3ALNS OPTaHU3-
Ma B nenoMm. OgHako, Opu OPOJJIEHUHN BO3JEHCTBUSA
crpecc-(pakTopoB, OPraHU3M OTBEYaeT HEOOPATHMBI-
MU IpoIeccaMy, KOTOpbIe BeoyT K rubenn kietku. K
TaKUM IPOIIECCaM OTHOCSTCSI CBOOOIHO-PAINKAIbHOE
OKHCJIEHUE, U3MEHEHHE KOJIMYECTBA BHY TPHKJIETOTHOTO
Ca?, yrHeTeHUe YHEPreTHYSCKOro MeTaboau3mMa, CHuU-
JKeHue cuHTe3a 0enkoB [4,8-10]. OmHEM U3 OCHOBHBIX
M3MEHEHHUI MeToO0IM3Ma KIETKH SIBISETCS] aKTHBALHS
nepekncHoro okucienus naunuaos (ITOJI). B wop-
MaJIBHBIX YCIIOBUAX KonudecTBO npoaykros [1OJI B
TKaHSIX COJAEPIKUTCS Ha onpeaeneHHoM ypoBHe. OHu
HEOOXOIMMBI 1T HOPMAIbHOTO ()YHKIMOHHPOBAHUS
OpraHu3Ma, CIocoOCTBYIOT YHUUYTOXEHHUIO pa3py-
IICHHBIX KOMIIOHEHTOB JIBIXaTEJbHOW IENH B MHUTO-
XOHJIPHUSX, aKTUBUPYIOT MPOILECCHl Nponudepannun u
nuddepeHnanuu KIeTOK, PEeryJIupyoT TPAHCIOPT
NOHOB, YYacCTBYIOT B PEryJISIUH IPOHHUI[AEMOCTH
KJIETOYHBIX MeMOpaH [2,3,5].

[ocrosiHuEIi ypoBeHb npoaykTos ITOJI nognepxuBaercs
C TIOMOIIBI0 @aHTHOKCHJAHTHOM CHCTEeMBI KJIeTKH. B HOp-
MaJIBHBIX YCIIOBHSAX MOJCKYJSPHBII KHCIOPOZ SIBISIETCS
KOMITOHEHTOM pEaKIuu 00pa30BaHUS MOJIEKYJ BOJBI.
Karanuszaropom peakiuy sIBISETCS IUTOXPOMOKCHIa3a.
B nponecce pynknuonnposanus kietku O, MoxeT 00-
pasoBaTh CynepoKcHI-aHHOHHBIH pagukai (O,"), KoTopklii
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HHAYLUpyeT B MeMOpaHax pasHbeix kietok ITOJI [16].
OnuuM U3 akTHBHPOBAaHHBIX (Gopm O, ABIAETCA OKCHL
azora - NO. NO criocobeH npoxoanTh 4epe3 KIETOUHbIC
MeMOpaHbI ¥, B3aUMOJCHCTBYS C CYIIEpOKCHA-PANKAIIOM,
npeBpamaercs B nepokcuaHuTput - (ONOO"), KoTophIit
o0JiaziaeT BBHICOKOH PEAaKIMOHHOM CIIOCOOHOCTHIO, pa3-
pYIIaeT KJICTOYHbIE CTPYKTYPHI U BBI3BIBAET THOCIB Kile-
TOK. [IepOKCHIHUTPHUT CIIOCOOCTBYET BHICBOOOXKICHUIO
TUAPOKCH/I-pafNKalia, OKUCISIET CyIb(TruipuiIbHEIC
IPyNIIBI OEJIKOB M y4acTBYeT B HUTPUPOBAHNHU OCJIKOB,
YTO CONPOBOXKIAETCS M3MEHEHHEM uX cBoHcTB. IIpo-
LIeCC pa3pyEHHsI KIETOK IPOIOKACTCS 0 BKIIOUCHUS
KJICTOYHOW aHTHOKCHIAHTHOH CHCTEMBI, 11eJIbI0 KOTOPOH
SIBJISIETCS MIPEJIOXPAHEHNE KIETOK OT BO3JCHCTBHS CBO-
6on1HbIX pagukainos [16,17]. [IOJI BeI3bIBaeT HapyIIeHHE
YIaKOBKM MEMOPAaHHBIX CI0€B M LEJIOCTHOCTH KJIETOU-
HOW MeMOpPaHBI, UTO BHIPAKACTCS B PA3BUTHH PA3ITUIHBIX
MATOJIOTUYECKHX MTPOIIECCOB, B YaCTHOCTH, BOCHAJICHUS,
HeWpoaereHepaTUBHBIX U CEPACUHBIX 3a00JICBAHUM.
AHTHOKCHJAaHTHAsI CHCTEMa OpraHM3Ma IIpe/ICTaBIeHa
9HJOTCHHBIMH COCIUHEHUSIMH U (pepmeHTamMu. OCHOB-
HBIMH aHTHOKCHUIAHTHBIMU (EpPMEHTAMH SIBISIOTCS
cynepokcunaucmyrasza (CO/l), karanasa, IIIOTaTHOH-
penykTasa u mroTatuoHnepokcrnaasa [ 18]. Ux dyskmus
COCTOUT B HEUTpalM3anMHu CyNEepPOKCHUI-paauKala H
MEPEKUCH BOIOPOIA. AKTHBHOCTH 3THX (DEPMEHTOB B
KJIETKE MEHSETCSI B 3aBUCUMOCTH OT (DU3HOJIOTHYECKOTO
COCTOSIHHSI, 0COOEHHO B ciry4ae ctpecca [19].

I/ICXOZ[H U3 BBIIICU3JIOXKCHHOI'O, IECJIBIO HCCIICIOBAHUA
SABHUJIOCH U3YYCHHC H3MEHEHN aKTUBHOCTH AHTUOKCHUAaHT-
HBIX q)epMeHTOB B KJICTKax IroJIOBHOI'O MO3ra, CGpZ[C‘IHOﬁ
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MBIl ¥ JIUMPOLUTAX B YCIOBUAX IMOIMOHAIBHOTO
cTpecca, BbI3BAHHOIO M30JIALMEH KUBOTHBIX U Hapylle-
HUEM LIUPKAJHOIO PUTMA.

Marepuan u mMetoabl. VccnenoBanus mpoBOIUINCH Ha
MIOJIOBO3PEJIBIX OEJBIX KpbICaX, KOTOPHIE MOJBEPraliucCh
COIMATPHON M30ISINH (B MHAUBHAYaJIbHBIX KIETKaX) B
YCIIOBHSIX TEMHOTHI (COOTHOIIICHUE TeMHOTa/cBeT 23,5/0,5
yac) B Teuenue 30 nueil. KoHTponpHas rpymnma Haxoaunach
B €CTECTBEHHBIX ycioBusx (Temuora/ceer 10,00/14,00 vac).
[Tocrie neKanuTaIHi YKUBOTHBIX MUTOXOHIPUAITBHBIC U ITHTO-
30TbHBIC (HPAKINH MOTYYATH MOTH(MHIIMPOBAHHBIM METOZIOM
b depeHImanbpHOro neHTpudyruposans [ 14].

OO0 unTeHcuBHOCTH crHTe3a NO Cyamin 1o KoJlMuecTBy
npoxykra peakiuu (NaNO,). YpoBeHb coiepkanus Majo-
HOBOI'0 AvaJIbACTHa U JUCHOBBLIX KOHBIOIaTOB ONpeEac-
JIJIN KOJIOPUMETPUICCKUM METOAOM, MPHU JJIWHE BOJHBI

A=532uMm [20].

OmpeneneHne aKTHBHOCTH TIIyTaTHOHPEAYKTA3bl 3PH-
TPOIUTOB MPOBOAMIN Ha OocHOBe Mmerona Tilbotsen u
Sauberlich [21], mmyTaTHOHIEPOKCHIA3BI B HCCIICAYCMbIX
(dpakiusx - Ha ocHOBe MeTona Aypkuena [1].

Jist cTaTUCTHYECKOTO aHalu3a JAaHHble 00pabarbiBain
no mMetony CThIOEHTAa M KOMIBIOTEPHON MpOrpaMMoit
ANOVA.

Pe3yabTaThl 1 MX 00cyak1eHne. B nepBoii cepunt OnbITOB
U3Y4EHO KOJIIMYeCTBEHHOE U3MeHeHue cojepkanus NO B
TOMOT€HATE LEJIBHOIO IOJI0BHOIO MO3ra, CEpACYHOMN MBbIII-
e U IMMQONUTAX OITBIX KPBIC, TIPH U30JISILIUH KUBOTHBIX U
HapylLIEHUU HUPKaAHOro putMa. [lomyueHHsle pe3yabTrarsl
IpeAcTaBlIeHs! B Tabnure 1.

W3 tabmuusr 1 cnenyert, uro BeieactBue 30-IHEBHOTO
ctpecca konnuectBo NO yBEeIMUMBACTCS KaK B TKaHSIX
TOJIOBHOTO MO3ra, TaK M B CEP/ICUHON MBIIIIE U JIUMPO-

[MTax, 9YTO YKa3bIBaeT HA YBEIUYCHHE WHTEHCUBHOCTU
npouecca ITOJI B uccnenyeMbIx TKaHAX. Y YMThIBasI JaHHBIC
JUTEPATYPhl O KOIMYECTBEHHOM U3MEHEHUH COIECPIKAHUS
NO B ycnoBusix cTpecca 1 0 €ro 3HaU€HUU B MEPEKUCHOM
okucieHun TununoB [12,15,16], uccnenosann n3MeHEHHE
KOJIMYCCTBEHHOTO COICPIKAHMSI OOIIHX JIUMTUIOB B PA3HBIX
TKaHsX OCJIbIX KPhIC Ha (DOHE MPOIOIKUTEIBHOIO CTPECCa.
CoracHO JaHHBIM TaONIHUIIEI 1, TOKA3aTeIN TUHAMUKY H3-
MEHEHUS KOTMYECTBEHHOTO COJIEPKaHUs OOIIUX JIUTTUIOB
MOJT IeWCTBUEM CTpecca HEOTHO3HAYHBI, B YACTHOCTH, B
KJIETKaX TOJIOBHOTO MO3Ta U Cep/ilia U3MEHEHU MTpaKTUye-
CKH HE HaOJTIOaeTCsl, TOTIa KaK B TMM(OIUTAX OTMEUACTCS
YBEIMUEHHUE TaHHOTO MMOKA3aTes.

[TomyueHHbIe TaHHBIE TIO3BOJIAIOT MPEANOIOKHUTD, YTO IMO-
LIMOHAJIbHBIN CTPECC, BEI3BAHHBIM U30JIALIUEN U HAPYILIECHU-
eM OMOpHTMA, BIIeUEeT M3MEHEHHsI MeTaboM3Ma JININI0B,
4TO, 110 BCEH BEPOSITHOCTH, 00YCIIOBICHO OTBETHOM peak-
1uel opranusma Ha ctpecc. M3BecTHo, yTo MeTaboau3m
JIUMHJIOB TECHO CBSA3aH C UX MEPEKUCHBIM OKHUCICHHUEM
[7,18,19]. Ucxoast U3 5TOTO, B CAEAYIOIIEH CEPUH OTIBITOB
n3yueHa uHTeHcUBHOCTH [1OJI - onHOrO M3 mokasareneit
peaxIy opraHusMa Ha ctpecc. B HopMaibHBIX YCIOBHAX
ITOJI B keTKe MOAIEPIKUBACTCS HA TOCTOSIHHOM YPOBHE C
MIOMOIIIBIO aHTHOKCHAAHTHOM cuctemsl [12,18]. TIpogyKTs!
ITOJI moryT sIBNI€TCS KaK HHIYKTOPAMH, TaK U IEPBUYHBI-
MU MEJHaTOPaMH 0CO00T0 COCTOSIHUSI KIIETKH IIPH CTpecce.
B Tabnue 1 npeacTaieHbl oka3aresy KoJIM4ecTBa Majlo-
HoBoro nuansaeruaa (MJIA) ¥ IHEHOBBIX KOHBIOTATOB,
KOTOpbIE SBJISAIOTCS Hanbojee 3HaUMMBIMH KOHEUHBIMHU
nponykramu I1OJI u moka3zaTeneM MHTEHCUBHOCTH 3TOTO
nporecca. M3omsamus KUBOTHBIX U MapajUieIbHOE Hapy-
[IEHHE LUPKAJHOTO PUTMA BIMSET Ha KOJUYECTBEHHOE
cofiep KaHue ITUX MPOAYKTOB. B wacTHOCTH, pU npoaos-
JKUTEIIBHOM CTPECCE BO BCEX MCCIIEAYEMbIX TKAHSIX KPBIC
HaOII0AAI0Ch IOCTOBEPHOE YBEIMUYEHUE COIePKaHMS KaK
MJIA, Tak 1 TUEHOBBIX KOHBIOTATOB, UTO, B CBOIO OYePE/ib,
CBHJICTEIILCTBYET 00 YBEIMYCHUU BEPOSITHOCTH N3MEHEHUS
MeTa0oIM3Ma KIETKH.

Tabruya 1. Cooepocarue NO,, obwux nunudos, TEK-axmuenbix npooykmoe u Ouenoebix Konblo2amos
8 MKAHAX 20/106HO20 MO32d, CEPOCUHOU MbIUYbL U TUMPOYUMAX OENbIX KPbIC 8 YCL0BUSIX Cmpeccd

Hccaenyembie T'osi0BHOI MO3T CepaeyHasi MbIIIIA JIumpounTsl
TOKAa3aTeJH Kourtpoan Ctpece Kountpoan Ctpece Kountpoan Ctpecc
NO (vxmob/ M| 5 4 0,59+0,03 0,20£0,05 | 0,44+0,01 | 0,38+0,06 | 0,73+0,05
roMoreHara)
TBK-npoaykrbl
(MxmonbMJIA/Mr 2,30+0,02 10,20£2,01%* 0,65+0,10 3,3240,33%* 2,81+0,25 6,66+1,45%*
0eIoK)
JMeHOBbIe KOHBIO-
rarbl (MKMOJIb/MT 2,21+0,38 0,60+0,01** 1,15+0,05 4,00+£0,84** 1,12+0,1 5,30+0,57*
0emoK)
Obupe w1, 6,35+0,9 6,28+0,15 5,93+0,41 6,00£0,21 545516 | 8,33+0,93*
(MT/MIT TOMOTEHATA)

MJIA - manownoswiil ouanvoezud, THK - muobapoumyposas kucioma
* - p<0,05, ** - p<0,001
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Tabnuya 2. Akmusnocmv (hepmenmos aHmuoKCUOAHMHOL CUCTEMbL 8 TUMPOYUMAax
U CYOKIEMOUHBIX PPAKYUSAX MKAHEU 20T06HO20 MO32A U CePOEUHOL MbIUUYbL KPbIC 8 YCIOBUAX cmpeccd,
8bI36AHHO20 U3ONAYUE U HAPYUEHUEM YUPKAOHO20 pumma

Trkanu DepMeHTbI KonTpoanb Ctpecc
MutoxouapuansHast COJl (MKKat. en./mMr 6e10K) 15,79+1,03 10,42+2,08**
uro3zonbHas COJl (MKKaT. ei1./Mr Oeok) 6,44+1,14 2,7240,79%%*
[myraTtrmonpeaykTa3a (MKKaT. €1./MT OEJIOK) 9,72+1,03 8,92+2.00
TomoBHo#t Mo3r InyTatronmepokcuaasa (MKKaT. e./MT 6eoK) 13,26+£2,13 15,82+2,63
HuTo30mpHas KaTanaza (MKMOJIE/MUH / MT OEJIOK) 3,10+0,05 1,054+0,01*
ol . Seo) 1564071 0.72:0.04
MuroxonapuansHast COJ] (MKKart. enr./mMr 6e10K) 16,79+1,09 8,42+3,43%*
urozonpHas COJI (MKKaT. e1./MT 6eIToK) 5,41+0,59 2,72+0,26**
Cepaeunas [nyTaTnonpenykrasa (MKKaT. e1./MI OeJIOK) 8,36+1,54 7,97+£2,97
MBIIIIA I'mytaruoHnepokcuaasa (MKKaT. el./Mr 0eJIoK) 20,97+0,99 20,78+1,36
[{uTo30bHast KaTaasa (MKKaT. €/1./MT OCJIOK) 9,9+3.,0 4,8+0,8%*
MuToXxoHIpUaTbHAs KaTajga3a (MKKaT. e7./MT OeJIOK) 5,28+1,38 5,09+0,99
CO/I (MKkar. ef1./Mr OeJIoK) 16,25+0,56 9,08+0,21*
Karanaza (MKMOIIE/MUH /MT GEITIOK) 21,8+1,9 14,67+0,15%
Tamporret I'myratroHpeaykTasa (MKKaT. €1./MT OCJIOK) 4,3+0,3 5,4+0,3
[nyraruonnepokcuaasa (MKKar. e1./Mr 6eJIoK) 24,724 24,3429

*_p<0,05, ** - p<0,001

H3BecTHO, uTO MJIA, B3aUMOACHCTBYS C MPOTEHHAMH
1 HYKJIEMHOBBIMHU KHCJIOTaMH, BBI3BIBA€T 00Opa30BaHHE
MEXMOJIEKYISAPHBIX CBsI3ei. Takum 00pazoM, POUCXOAAT
CTPYKTYpHBIC U3MEHEHHS Pa3IMYHbIX MPOTEHHOB, B TOM
yucIie U pepMEHTOB aHTHOKCHIAHTHOM 3aIUThI, YTO BBI3bI-
BaeT U3MEHEHHE UX aKTUBHOCTH. B HOPMaITbHBIX YCITOBHUSIX
AHTHOKCHIAHTHAs cuctemMa 3(PQGEKTHBHO pearupyeT Ha
M3MEHEHHUsI OKCHJIAHTHOTO cTaryca KIeTKu. KiroueBbMu
(depmentamu cuctemsl spisitorest COJl, kartanasa, riro-
TaTHOHPEAYKTa3a M TIIOTaTHOHIIepoKcuaasa. Vcxons u3
9TOTO, B CJAEMYIONINX OIMbITaX U3yueHO N3MEHEHUE aKTHB-
HOCTH (PepPMEHTOB T'OJIOBHOT'O MO3T'a, CEPICUHOMN MBIIIIIBI 1
JTUM(OIIUTOB KpbIC Ha (hoHe cTpecca. [TomydeHHbIC TaHHbIC
MpecTaBIeHbI B TabHIe 2.

W3 Tabmuipl 2 ciemyer, yTo MpU CTpecce HaOMomaeTcs
3HaYUTENbHOE CHIDKeHUe akTuBHOCTH CO/] B MO3re, MHO-
kapae u suMmdonurtax. B wactHocTH, mocne 30-gHEBHOM
M30JIAIUH U HAPYIICHUS IPUPOIHOTO IIUPKATHOTO PUTMA
B MUTOXOH/IPUAJIbHO# (ppakiiuy MUOKap/ia, o CPAaBHEHHIO
C KOHTPOJBHBIMH TTOKa3aTeIsIMUA, aKTUBHOCTH (pepMeHTa
yMmeHbInaercs moutu Ha 50%. CHuXKaeTcs TakKe aKTHB-
HOCTh 1IMTO30JbHON M30hopmbl COJ u B nmumdonnTax.
AHanornyHas KapThHa HaONIOZAaeTCs MpU ONpENeICHUN
AKTHBHOCTH KaTajasbl, TyTaTHOHPETYKTa3bl U TIIyTaTHOH-
TIEPOKCHIA3bI.

s TTOJTYYCHHBIX JaHHBIX CICAYET, YTO HpO}IOJ’I)KI/ITeJ'II)HI)II\/'I
CTpECC BBIZLIBACT ociabjaeHne aKTUBHOCTH aHTHOKCH-
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JTAaHTHOM CHUCTEMBI TOJIOBHOTO MO3Ta, CEpACUHON MBIIIIIbI
U TUM(OIMTOB. DTH U3MECHEHHUSI, B TICPBYIO OYEPE/Ib, 3a-
TParuBarOT MUTOXOHIPHAIBHBIC (DEPMEHTHI. Y YUTHIBASI [10-
JTy4EeHHbIE PE3YJIbTaThl, B CJIEYIOIINX OIbITaX B YCIOBUIX
cTpecca U3yuyeHa aKTUBHOCTh TAKUX MUTOXOHPHAIBHBIX
(hepMeHTOB, KaK CYyKIIMHATACTHIPOTeHAa3a, KPeaTHHKUHA3a
1 aKOHHMTAa3a.

W3BecTHO, YTO BhINICYKa3aHHbIC ()EPMEHTHI UTPAIOT 3HA-
YUMYIO POJIb B (DYHKIIMOHUPOBAHKH JIbIXaTCIIbHOM SN U
pecunTese ageHosunTpudocdara (ATD). U3 tabmuisr 3
caenyer, 4to Ha 30 IeHb cTpecca Kak B CEPAECUHON MBITII-
1[e, TAK U B TOJIOBHOM MO3T¢ U JUM(OIUTAX aKTHBHOCTh
(hepMEHTOB 110 CPABHEHHIO C KOHTPOJIBHBIMH ITOKA3aTCIIIMH
3HAYUTENIbHO CHIKaeTcs. Tak, B Cep/IeYHOM MBIIIILIE aKTHUB-
HOCTH CYKIIMHATIETHIPOTeHA3bl YMEHBIIIAETCS TPUOIIU3H-
TeIbHO Ha 46,5%, 9TO TTO3BOJISET MPEATOI0KUTH HUHTUOH-
POBaHUE MPOTEKAIOIIETO B MUTOXOHIPUSX OKUCITUTEIHHOTO
(hochopumpoBaHus, yMEHBIICHUE AKTUBHOCTH F'€HEPAITHH
AT® u ycuneHne oKCHAaTHBHOTO cTpecca. Ha cHmkenne
MHTCHCUBHOCTH OKHCIUTENbHOTO (hochopuiaupoBanus
YKa3bIBaeT TaK)Ke CHIDKEHUE aKTHBHOCTH KPEaTHHKUHABKI.
M3BecTHO, UTO KpeaTMHKMHA3a aKTUBHO BKJTIOUEHA B TIPO-
1ece, mojiep KuBaronii konndectBo AT® B KIeTKax ¢
MIOMOIIIBIO CUCTEMBI KpeaTHH/KpeatuHpochoknHaza/kpea-
tuHpochar. DbhekTHBHOES PYHKITHOHUPOBAHNUE CHCTEMBI
peryaupyeTcsi MUTOXOHAPUATIbHOW U LIUTO30JIBHOM H30-
dhopmamu pepmenra [9,16,22]. AHAIOTHYHBIC PE3YJIBTATHI
MOJTyYEHBI TTPH UCCIISIOBAHUH aKOHUTA3BI.
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Tabnuya 3. Akmusnocmo (epmenmos suepeemuueckoeo 00MeHa MUMOXOHOPUL TUMPOYUMOS,
207106H020 M032a U CEepOeUHOl MbIUUYbL KPbIC 8 YCI08UAX Cmpeccd

Tkanu DepMeHTBI Kontpoanb Crpecc

CyKIMHATIETuAporeHasa (MKKat. el1./MT 0eJI0K) 1,32+0,07 0,75+0,02%*

TonoBHoOl Mo3r | AKOHHMTa3a (MKKaT. ¢/1./MTI OEJI0K) 1,14+0,30 0,81+0,11%*
Kpearnaknnaza (PHeOpAMKMOJ'IL/MI/IH Ha MT TIPOTEHHA) 22,51+1,08 17,28+1,25%*
CyKIMHATIETUAPOreHasa (MKKaT. elI./MT 0eJI0K) 3,86+0,73 2,51+0,06%*

C;i’?;q;;aﬂ AxoHuTaza (MKKaT. e1./MI OEJI0K) 6,18+0,30 4,814£0,25%
Kpearunkunasa (P~ MKMOJIL/MHH/MT IPOTEUHA) 19,38+2,27 14,29+1,93%*

CyKIHaTIeruaporesasa (MKKar. e1./Mr 0e10K) 6,11+0,19 5,04+0,47*

Jlam@onmTe! AxoHHnTa3a (MKKaT. €1I./MI" OCITOK) 4,38+0,71 4,01+0,26
Kpearunkunasza (P MKMOJIL/MHH/MI IPOTEUHA) 36,11+2,08 29,4443 58**

*_p<0,05, ** - p<0,001

TakuM 00pa3om, TTOKa3aHO, YTO M3OJSAIUS KUBOTHBIX H
HapyIlIeHUe IUPKATHOTO PUTMA SBISIOTCS (aKTOpamH,
KOTOPBIE CYIIECTBEHHO CHIDKAIOT YHEPTeTHUYCCKUI MeTa-
00JIM3M B TKaHSIX TOJIOBHOTO MO3Ta, CEPACYHON MBIIIITBI
u TuMGOIUTAX, a TAK)KE OOYCIOBIMBAIOT OKCHIaTUBHBIN
CTpecc, KOTOPBIA, CO CBOCH CTOPOHBI, MOXKET CTaTh MPH-
YUHOW 00pa30BaHMs TOKCUYHBIX pagukanoB. OKCHIaTHB-
HBII CTpece JICKUT B OCHOBE MOJIEKYJISIPHOTO MEXaHU3Ma
TOBPEXKICHHUSI KPOBEHOCHBIX COCYJIOB U MUOKap/a, uTo
SIBIISIETCS TIPEATIOCHIUTKON pa3BUTHsI TAaKUX OOJE3HEH, Kak
aTepOCKIIepO3, cepedHasi He0CTaTOYHOCTh, apTEPUATh-
Hasi THTIEPTEH3Us, KapIMOMHUOTIATHSI, Pa3Hble HeWpoIereHe-
paTUBHBIC 3a00JICBAHNs, CHIDKCHUE aKTHBHOCTH MMMYHHOI
cucteMbl opranusma [6,13,18]. TIpu cormansHON U30ISIIUN
JKUBOTHBIX U HAPYIIIEHUHU ITUPKATHOTO PUTMA, TIOKa3aTeeM
OKCHJIATUBHOTO CTpecca SIBISIETCS] CHUYKCHNUE aKTHBHOCTH
AHTHOKCHJAHTHBIX YH3UMOB KaK B JTUMQOIUTAX, TaK U B
KJIETKaX MHOKap/ia U TOJIOBHOTO MO3Ta.
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SUMMARY

ACTIVITY OF WHITE RAT ANTIOXIDANT SYS-
TEM UNDER CHRONIC STRESS

Kuchukashvili Z., Chipashvili M., Lekiashvili L.,
Mikadze M.

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

The aim of the research was to study the influence of
long-term stress conditions on the rate of lipids’ peroxi-
dation (LPO), activity of antioxidant system and energy
metabolism in brain, cardiac muscle and lymphocytes
under 30-days isolation and diurnal cycle violation. Ob-
tained results prove about the increasing of intensity of
LPO in studied tissues under long-term stress conditions.
According to the data, in lymphocytes, brain and cardiac
muscle it was observed quantitative rising in nitric oxide
(NO) concentrations. In junction with this it was changed
the intensity of LPO, proved by the increase in quantities
of products of this process. In contrast with this it was
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shown decrease in activity of enzymes of antioxidant sys-
tem: Superoxiddismutase, Catalase, Glutathionreductase
and Glutathionperoxidase, also we’ve studied activities of
mitochondrial enzymes, such as, Succinatdehydrogenase,
Creatine Kinase and Aconitase. It was shown that isolation
and diurnal cycle disorders represent factors that induce
remarkable down regulation of energy metabolism and
increasing of oxidative stress pathways. Supposedly influ-
ence of stress factors could induce nonreversible processes
that could stimulate various neurological, cardio-vascular
and immune system pathologies.

Keywords: Circadian rhythm, antioxidant system, oxida-
tive stress, lipid’ s peroxidation.

PE3IOME

AKTUBHOCTbh AHTUOKCUJAHTHOM CH-
CTEMBI BEJIBIX KPBIC ITPU XPOHUYECKOM
CTPECCE

Kyuykamsuim 3.T., Yunamsuan M./,
Jexuamsuian JI.5., Mukanze M./,

Tounuccrkuii cocyoapcmeennbtil yrusepcumem um. U. Jica-
BAXUUBUNY, (DAKYIILIMEN MOYHBIX U eCIECMEEHHbIX HAVK,
I py3us

Ienbio MccneI0BaHUS SIBHJIOCH M3yUCHHUE BIUSHUS MPO-
JIOJDKUTENTBHOTO CTpecca Ha MHTCHCUBHOCTB IIEPOKCHUIAHOTO
oxucnerus munuaoB (I10JI), akTHBHOCTh aHTHOKCHIAHT-
HOM CHCTEMBI U SHEPreTHYEeCKOro MeTaboIm3Ma B KileTKax
TOJIOBHOTO MO3T'a, CEP/ICYHON MBIIIIIBI M JTUM(OLIUTAX KPBIC
npu 30-1HEBHON M3OMALMU U HAPYIICHUH LHUPKaTHOTO
putMa. Pe3ynbrarhl UCCIEIOBaHUS CBUICTEIBCTBYIOT 00
unrencudukannu [10J1 B nccnenyeMbIx TKaHIX KPbIC OC-
Jie IPOAOJKUTENBHOTO cTpecca. COMIacHO MOTyYEHHBIM
JIAHHBIM, B JIUM(OIHTAX, KJIIETKaX FOJIOBHOTO MO3Tra H cep-
JICYHOMN MBI )KUBOTHBIX HAOIIOIAI0TCA KOJTHMUYECTBEH-
HbIE U3MEHEHHSI COJIepKaHus okucH a3ota. Ha ¢one aTnx
M3MEHEHHH MEHsSeTCs Takke MHTEeHCHBHOCTH Ipoliecca
ITOJI, 0 ueM CBUAETENbCTBYIOT KOJTHMUECTBEHHBIE H3MEHE-
HUS ero npoaykToB. [lapansensHo BRISBICHO MOHUKEHUE
AKTMBHOCTH aHTHOKCHIaHTHBIX (PEPMEHTOB, B YaCTHOCTH,
CYNEpOKCUIANCMYTAa3bl, KaTanasbl, TyTaTHOHPETYKTa3bl
U TITyTaTHONEPOKCHUA3bl, aKTUBHOCTH MUTOXOH/IPUAITBHBIX
(hepMEHTOB Cep/ICYHOM MBIIIILIBI, FOJIOBHOTO MO3I'a M JIUM(O-
IIUTOB, TAaKMX KaK, CyKLIMHATECTUIPOreHa3a, KPeaTHHKUHA3A 1
axoHMTa3a. [TokazaHo, YTO N30SI JKUBOTHBIX 1 HApYIIIEHNE
LMPKaIHOTO PUTMA SIBIISIOTCS (PAaKTOPaMHM, KOTOPBIE BbI3bIBA-
10T CYLIECTBEHHOE CHIKEHHE PHEPIeTUIECKOro MeTabomms3ma
U yBEJIMUCHHE OKCHAATUBHOTO CTpecca Kak B KIETKAX, TaK
U OpraHu3Me >KMBOTHBIX B IienoM. [Ipeamonoraercs, uTo
BO3/JICHCTBHE CTPECCOTCHHBIX (PAKTOPOB MOXKET BBI3BAThH
HeoOpaTUMbIe TPOIECCHI, MPUBOANINE K BOSHUKHOBEHHUIO
[IaTOJIOTMH CEepAEYHO-COCYIUCTOM, HEPBHOM U UMMYHHOU
CHCTEM OpraHu3Ma.
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IKCHPECCHUA PELHEIITOPA SJITUJAEPMAJIBHOI'O ®AKTOPA POCTA U KOHUHEHTPALIUA
SMUIAEPMAJIBHOI'O ®PAKTOPA POCTA B CBIBOPOTKE KPOBHU
IPU MTPOCTOM U KOMILIEKCHOM I'MITEPIIJIAZUA SHIOMETPUSI

J3nenamBuau H.O., Kacpanze JI.I., Tapaprkunanze A.I., Mapuamuaze A.I.

Meouyunckuii ynueepcumem um. /[. Teunouarnu, denapmamernm mopgonozuu u namonoeuu yenogexa, Tounucu, I py3us

Pons smmaepmansHOTO hakTopa pocrta (epidermal growth
factor, EGF) B perymsamuu pocta u pa3BUTHS TKaHEH U
OpraHOB JTOCTATOYHO XOPOIIO M3yYEHA; MOATBEPKICH
BBIp@KEeHHBIN nponudeparuBHbiil 23¢pdext EGF [2,3,5],
EGF yuactyer B nporneccax auddepennuanuu [1,8,9]
u arronto3a [12-14]; T.e. B pa3NIUUHBIX KJIETKaX, TKAHIX
WJIM OpTaHax Ha pa3HbIX ATallaX OHTOT'CHEe3a MPOSIBIIETCS
pasnugHoe ero neictsue. Pons EGF B mHMIIManim v moj-
JeprKKe HeOoIIaCTHICCKON TpaHCPOpMAIUH KIIETOK TPH
SHJIOMETPHUAITHHON THIIEPIUIa3uH 0COOEHHO 3HaYnMa. B
9THX Tporeccax B3auMocBia3b EGF u ero penenTtopos
HMMeEET MePBOCTEIIEHHOE 3HA4YCHHE.

OTHOCHTENHHO IKCIPECCHUHU PEICTITOPA AMUASPMAILHOTO
¢axTopa pocra (epidermal growth factor receptor, EGFR)
KaKk B HOPMaJbHOM, TaK U B THIEPIUIA3UPOBAHHOM U
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HEOIUTa3MPOBAHHOM DHIOMETPUH YEJIOBEKa JAHHBIC JTTE-
paTypsl HEOTHO3HAYHEL. 110 MHEHHIO HEKOTOPBIX aBTOPOB
[4,15], EGFR akTHBHOCTH 3HAYUTEIHHO BBINIE B THIIEP-
TUTa3UPOBAHHOM DHIOMETPHH, YeM B MpoiHdepaTHBHOM
WM aTpO(PUIECKOM SHIOMETPHH. VIMEIOTCS HCCIIeTOBAHHS,
coriacHo KoTopbiM akTuBHOCTE EGFR mposiBisercs B
100% KJIeTOK TUIEPIUIa3nPOBAHHOTO SHAOMETPHS, TOTIA
KaK 3TOT IOKa3aTesib B HOpPME coCTaBisieT 58,3% KIeTok,
a B 9HIOMETPHAIBHOH KapunHoMme — 67,5% [10]. meetcs
uccnenosanue [ 11], pe3yasTaTsl KOTOPOTO OTIMYAIOTCS OT
MPEABIAYIIETO: P aTUIHYSCKON THIEePIUIa3uu YHIOMe-
tpust EGFR mposiBnisiercs B 54%, a mpu sHIOMETpHATEHON
kapuuHoMe — B 71%. Hekotopsie aBTOpHI [6] TpUBOIAT
JIaHHBIe, 4TO MpoleHTHoe nposiBiearne EGFR B Heora-
3UPOBAHHOM JHJOMETPHUH MPAKTHUYECKH TAKOE K€, KaK
B HOpPME — B NpoduQepaTHBHON (pa3e MEHCTPYaIbHOTO
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LUKJIa WIK TPY TUIICPIUIa3UPOBAHHOM 3HIOMETPUH U CO-
crapmusieT 36% [6].

JlaHHBIE AUTEPaTyphl HEPEAKO B3aMMOUCKIIOUAOIIHE.
Onnaxo, EGF oTBOIUTCS 3HaUMMast poJib B Ipolieccax ru-
TNepIuIa3uy, TaK Kak JJAaHHBIN (haKTop SIBISETCS HOCHTENIEM
pHUCKa B IaTOT€HE3€ HEOIUIA3HM.

[enbro ucenenoBanys ABUIIOCH ONPEAEICHUE TPOTHOCTH-
yeckoro 3HaueHus skcnpeccun EGFR B suaomerpun u
conepxkanuss EGF B kpoBu mpu mpocToif U KOMIUIEKCHOM
TUIEPIUIA3UU.

MarepuaJ u MeToabl. VcciienoBan cockod 3HAOMETPHS
35 manueHTok. B kaxkioM ciiydyae 3apaHee yCTaHOBIICH
KJIMHUKO-NIAaTOMOP(OIOrHuecKuii quarnos: 19 ciyvaes
MPOCTOM IUIEPILIA3uu dHIOMETpHs Oe3 aTtunuu, 16 ciy-
YyaeB KOMIUIEKCHOM runepruiasuy 3HaoMetpust (15 u3 Hux
— 0e3 atunuu, 1 —c arunueit). J[ist BeISBIEHUS SKCTIpec-
cun EGFR B s3H10MeTpHH IPOBEACHO UMMYHOTHCTOXHU-
MHUYECKOE HCCIIeJOBaHUE Ha TapaMHOBBIX Cpe3ax, B Ka-
YEeCTBE NMEPBUYHBIX AaHTUTEI UCIONb30BaHbl anti-EGFR
anturena (Novocastra; Leica biosistems Newcastle
Ltd, UK), mpumeHeHa cucTema — MepOKCUAa3a-aHTHU-
MepoKcuIa3a, BU3yanu3alus OCyIIeCTBIAIACH C MO-
MOIIBIO IMAMUHOOCH3UAMHA; HHTEHCUBHOCTh OKPACKH
EGFR onenuBanu no Niikura at al. [10] ciexyronum

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

obOpasom: (++) uHTeHCcUBHas, (+) ymepeHHas u (+/)
cnabasi OKpacka, pe3yJbTaThl BRIpaXKald B MPOLEHTAX;
pacupoctpanennocTs EGFR ompenensiin mo3uTuBHOM
EGFR-UMMyHOpPEaKTUBHOCTBIO B KJIETKaX jKEJIE€3UCTOTO
SMUTEIINSI U CTPOMBI — B Ka)KJIOM HCCIIEyEMOM Cllyyae
Habmoganu 3 mons 3peHus (KaxJa0e MoJie BKIHYaio
500-700 ky1eTOK), MOJYUYEHHbIE PE3yIbTaThl BhIPAXKAIU
B TIPOIEHTAX; JUUIsl CPAaBHEHMs UCIIOJIb30BAIH PHUHSI-
THI HOpMaTHBHBII crannapt no Niikura at al. [10]: B
HOpMaJIbHOM 3HoMeTpuH 3kcnpeccuss EGFR cnabas u
BoIsBisieTcs B 58,3%, a EGFR-uMMyHOpeakTHBHOCTD
SIBIISICTCSI IO3UTUBHOM KaK B JKEJIE3MCTOM DITUTEITUH, TaK
1 B cTpoMalbHbIX KieTkax. Cogepxxkanne EGF y nmanuen-
TOK orpeJessuii B npodax. Yposeub EGF B ceiBopoTKe
KPOBHU OMpPEIEsII METOJIOM BBICOKOI()()EKTHUBHOM
JKUJIKOCTHON Xpomarorpaduu, pe3yabTaThl BIpaKaiu B
equHUIaX Hr/mi, conepxanue EGF B mnasme B HOpMe
<0,35 ur/mi.

CTaTI/ICTI/I‘IeCKI/Iﬁ aHaJIn3 HOJ'Iy‘-IeHHI)IX JAaHHBIX HpO-
BoaMIICA ¢ mmoMolbio cucreMsl IBM SPSS Statistics,
Bepcus 20.

Pesyabrarbl U ux obdcy:xkaenue. [lo momyuyeHHBIM
nanueiM, EGFR BbIsiBIICH B 00pa3smax »eae3ucToro
SMUTEIUsS BCEX MAIlUCHTOB Mpu odeux (opmax rumep-
wia3uu (tabnuna 1).

Tabruya 1. Dxcnpeccus peyenmopa dnudepmanbHozo axmopa pocma

npu NPoCmoil U KOMNIEKCHOU 2UNePRaA3UL SHOOMEmpPUs

IanneHTHI Okcenpeccust EGFR Jxkenpeccust EGFR
ITaueHTBI . .
¢ mpocToii runepmasnei € KOMILIEKCHOH Y IalMEHTOR ¢ MPOCTO Y NallHeHTOB
P runepasmei rumnepmniazmei ¢ KOMILIEKCHOI rHnep-
JH/IOMeTPHS 3H/IOMeTPH nJ1asuei 3HIO0MeTpHs

#1 #1 ++ +
#2 #2 +/- ++
#3 #3 +/- +/-
#4 #4 ++ +/-
#5 #5 +/- ++
#6 #6 +/- +/-
#7 #7 ++ ++
#8 #8 +/- ++
#9 #9 +/- +/-
#10 #10 ++ +/-
#11 #11 +/- ++
#12 #12 +/- ++
#13 #13 ++ ++
#14 #14 ++ +/-
#15 #15 +/- ++
#16 #16 ++ ++
#17 +/-

#18 ++

#19 +/-
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Tabnuya 2. Iokaszamens snudepmanvbHo2o Gakmopa pocma 6 niazme Kpogu
npu npocmotl U KOMNIEKCHOU 2unepniazuu SHOomMempus
TanueHTHI ITanueHTHI ¢ KOM- EGF B nmi1a3me kpoBu EGF B n1aswe kposn
¢ pocTOM IVIEKCHOM y 00JIbHBIX € MPOCTOI I'M- y 60‘]")“““" ¢ KOM“'H“B e
runepruiasuei TUNEePILIa3ZuU nepmnJia3ueii IH10MeTpuUst Hon runepriasen
IHAOMeETPUs
IHOMETPUsI IHOMETPHsI (Hopma < 0,35 Hr/mi) (Hopma < 0,35 Hr/mi)

#1 #1 0,55 1,30
#2 #2 0,78 0,93
#3 #3 0,22 1,70
#4 #4 0,45 0,85
#5 #5 0,76 1,18
#6 #6 0,37 2,70
#7 #7 0,56 1,90
#8 #8 0,81 2,20
#9 #9 0,97 0.77
#10 #10 0.65 3,20
#11 #11 0,88 2,60
#12 #12 0,38 1,15
#13 #13 0,30 2,05
#14 #14 1,02 1,18
#15 #15 0,51 2,60
#16 #16 0,70 1.19
#17 0.23

#18 0.59

#19 0,38

[Ipu pocToii THIIePILIa3Hy SHAOMETPHUS IPeodIaaaeT cia-
6as sxcripeccust EGFR, mpu kOMITJIEKCHON THTIEPIIA3UH
— BeIpakeHHas. YacToTHbId ananu3 skcnpeccuu EGFR ¢
npuMeHeHreM kpurepus [Tupcona X2 10CTOBEPHOTO pas-
JUYUS MEXIY JBYMSI TPYIIIaMy OOBHBIX HE BBLIBIII (3HA-
genue 0,300), XoTs HAOMIONAIOTCS HEKOTOPBIC Pa3INIHSL.
OTO0 MOATBEP)KAACTCS TAKXKE MIPH ITOMOIIU OIEHKH pUCKa
(OTHOIIIEHHE NIAHCOB MPOCTAsk THIEPILIA3Hs/ KOMILICKCHAsT
TUnepIrias3us), Kotopoe paBao 2,063.

[Moka3zaresnu coziepykaHus SMUIEPMAIIBHOTO (hakTopa pocTa
B IIJIa3Me€ KPOBH IPEICTABICHBI B TaOIHIIE 2.

[Tokazano, uto comepkanue EGF B mma3me KpoBu y
OOJBHBIX MPOCTOW THUIEPIUIa3UEH CYIMIECTBEHHO HHUXKE
(cpeanee 3HaueHue OnMKEe K HOpPME), YeM Yy OOJbHBIX
rxoMmrutekcHo runeprutasueit p(T)=0,0000225, a ypoBeHb
3HAYMMOCTH HEeMapaMeTpHUUecKoro Kpurepus MaHHa-
Yutnu - p(U)=0,000006.

CorocraBieHne JJAHHBIX BBISIBUJIO CIIEIYOLIYIO KAPTHHY:
y 11 (57,9%; p<0,1) u3 19 nauueHToB ormeueHa ciabdas
skcrpeccust EGFR (Homep marmueHToB B Tabmumax: 2, 3,
5,6,8,9,11,12,15,17,19) - conepxanne EGF B miazme
kpoBu cocrasiseT 0,22-0,97 ur/mi. U3 Hux: B 2 ciiyyasx
(nomep manuenToB B Tabnuuax — 3, 17) ypoeeus EGF B
1a3Me KpoBHU paBeH HopMme u cocrarisieT 0,22-0,23 Hr/mi;
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B 3 ciydasx (HOMep MarueHToB B Tabmumax — 6, 12, 19)
yposenb EGF B 1m1a3me kpoBH ciierka nosbiiieH (pakrude-
cku, Ha rpanuie) u coctaisiet 0,37-0,38 ur/mit; B 1 ciydae
(momep marmenTa B Tabnuiax — 15) yposers EGF B mmazme
KPOBH YMEPEHHO MOBbIIIeH u cocTasisier 0,51 ur/mi; B 5
ciydJasx (HoMepa manueHToB B Tabmumax — 2, 5, 8, 9, 11)
ypoBerb EGF B mia3me KpoBH 3HAYUTEIEHO TOBBIMIEH 70
0,76-0,97 Hr/mi1, B TOM YHUCIIE, y AIIUEHTOB C OPSIIKOBBIM
HOMepoMm Tabmuiax: 2,5,8, — o 0,76-0,81 ur/mi, a'y 2
MarueHToB (HoMep B Tabmuiax - 9, 11), — pe3ko MOBBIIICH
u cocrasisiet 0,88-0,97 ur/mn). Y 8 (42,1%; p<0,1) u3z 19
MaIMEHTOB MPOSIBIISETCS BhIpaykeHHast akcnpeccus EGFR
(rHomepa B Tabmunax - 1,4, 7, 10, 13, 14, 16, 18) coneprxanue
EGF B mazme kpoBu 10 0,30-1,02 ur/mut. U3 vux, B 1 cityuae
(Nel3) comepkanne EGF B mrasme KpoBu ObLIO B HOpME
(0,30 ur/mn); B 4 cnyyasx (Ne 1, 4, 7, 18) - ymepeHHO
noBeIeHo u cocrasisuio 0,45-0,59 ur/mit; B 2 ciydasx
(HOMep B Tabnumax - 10,16) - 3HAYUTENEHO MOBBIIIEHO -
10 0,65-0,70 ur/mi; B 1 cinydae (Nel4) conepxanne EGF
B IUIa3Me KPOBH pe3ko moBbimmeHo (1,02 Hr/mi).

Takum 00pa3oM, MpU MPOCTON TUITEPIUIA3HH YHAOMETPHUS
conepxanue EGF B mna3zme KpoBu HaxonuTCS B Ipeneax
HOPMBI, CJ1a00 WJIM YMEPEHHO MOBBIIIEHO B 11 cirydasx u3
19 (57,9%; p<0,01). Cnabas sxcupeccust EGFR ormeuaet-
csaB 6 (31,6%; p<0,1) cmyuasix, BeIpaKeHHas SKCIPECCHUs
EGFR — B 5 (26,3%; p<0,1). IIpu mpocToii runepriaznu
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supoMeTpusi conepxkanne EGF B masme kpoBu 3Ha4u-
TETHHO WU PE3KO MOBBIIIEHO B § ciyyasix (42,1%; p<0,1),
n3 HUX mpH cinaboit skcrnpeccun EGFR — B 5 cnyuasx
(26,3%; p<0,1), mpu naTeHcuBHOI 3Kkcnipeccu EGFR — B
3 cayyasx (15,8%; p<0,1). CirenoBarenbHO, IpY MPOCTON
THIIEPIUTa3UU YHJIOMETPUS 0e3 aTHIIUH, HE3aBUCHMO OT
crenenn skcnpeccurt EGFR (crnabast mim nHTeHCHBHA),
conepxkanne EGF B masme kpoBH OOJIBIIMHCTBA Mally-
€HTOB OBUIO B HOPME HE3HAYMTENILHO WM K€ YMEPEHHO
TMOBBIIICHO; B OTIEJIBHBIX CIy4asX - 3HAYUTEILHO JINOO
PE3KO YBETHUCHO.

VYV nanMeHToB ¢ KOMIUIEKCHOM MMIIEpIUIa3ueii SHAOMETPHUS
BBISIBIICHA ClIe/yrolast kaptuHa (Tabmuier 1,2 ): y 6 ma-
uuenToB (40,0%; p<01) u3 15 ormeuaercs crnabast skc-
npeccuss EGFR, u3 Hux: B 2 ciydasx (HoMep MalueHTOB
B Tabmunax — 4, 9) conepxkanue EGF B mnazme kpoBu
3HAUUTEILHO MOBBIIIEHO U cocTasiseT 0,77-0,85 ur/mi;
B 2 ciiyyasix (HOMep marnueHToB B Tabmuuax — 3, 14) co-
nepxkanue EGF B miasme KpoBU 3HAYUTENBHO MOBHIIICHO
u cocrasiser 1,18-1,70 ur/min; B 2 ciyuasx (Homep ma-
UeHTOB B Tabiumax — 6, 10) conepxkanne EGF B miazme
KPOBH 3HAYUTENLHO MOBBIIIEHO U cocTasiseT 2,70 u 3,20
HI/MJI, COOTBETCTBEHHO. Y 8 manueHToB (53,3%; p<0,1) u3
15 ormeuaetcs nnteHcuBHas sxcnpeccus EGFR (Homepa B
Tabmunax - 2, 5,7, 8, 11, 12, 13, 15), conepxanue EGF B
I1a3Me KPOBH Y HUX PE3KO MOBBIIIEHO U cocTaiser 0,93-
2,60 Hr/Mut (M3 HUX y TIAUEHTOB 2, 5, 12, — BhIpaKEHHO
noBbIIIeHo U coctaisier 0,93-1,18 Hr/wit; a y manueHToB
7,8, 11, 13, 15, — pe3ko noBbIlIeHO U cocTaBiuser 1,90-
2,60 ur/min). Y 1 nmanuenTta u3 15 BbIsIBICHa yMEPCHHAs
skcripeccusi EGFR, conepxanue EGF B mina3zme kpoBu
3HAYMTEILHO MOBBIIIEHO M cocTasasgeT 1,30 ur/miu
(HoMep manueHTta B Tabnunax — 1). B urore, u3 15 na-
LIMEHTOB C KOMIUIEKCHOM runepIiazueil 6e3 arunuu y 9
(60,0%; p<0,1) conepkanune EGF B mia3zme kpoBu pe3ko
moBeImieHo U coctasisgeT 0,93-2,60 ur/mn. Boisieaen 1
clly4all KOMIIJIEKCHOM TUIIEPIIA3UU C aTUIIHUEH U JKC-
npeccueit EGFR — B atoMm ciyuae comepkanue EGF B
I1a3Me KPOBH TAKIKE TIOBBIIICHO U cocTaBiseT 1,19 Hr/min
(HoMep B Tabnumax — 16).

Takum 06pa3oM, MpH KOMIUIEKCHOI THIEPIIa3HU 3HI0ME-
Tpus coneprkanue EGF B mna3zme kpoBH 3HAYUTENBHO TIOBBI-
1ieHo B 8 (53,3%; p<0,1) ciyuasix: cinabdas sxenpeccrs EGFR
ormeuaercst B 4 (26,7%; p<0,1) ciyuasx, cpeaHsist/CruiibHas
skcrpeccusi EGFR — takke B 4 (26,7%; p<0,1) cnyuasx.
IIpy KOMILIIEKCHOM rUNEpIUIa3uy SHAOMETPUS COIEPIKAaHUE
EGF B nnazMe kpoBU pe3Ko WM OYEHb PE3KO MOBBIIIEHO
B 7 (46,7%; p<0,1) cnyyasx u3 15. [Ipu cnaboii sxkcmpec-
cun EGFR — B 2 (13,3%; p<0,1) cnyuasx, a npu CUIbHON
skcrpeccunt EGFR —B 5 (33,3%; p<0,1). CnenoBatensHo,
IIPY KOMIUIEKCHON THIIEPIUIa3UH 3HOMETPHS 0€3 aTUINH,
HECMOTpsI Ha ci1adyro MK cuiibHYyI0 sKkcrpeccrio EGFR,
nnasMeHnHoe conaepxkanre EGF yanie 3HauuTenbHO WM
BBIPA)KEHHO MOBBIIICHO; PEXKE - PE3KO WM OYEHb PE3KO
TIOBBIIICHO.
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Takum 00pa3oM, PH MPOCTOH TUTICPILIA3UU IHIOMETPHS,
TaK ’ke KaK 1 IpU KOMIUIEKCHOM, OpraHn3M peryiupyeT cTe-
neHb copepskanust EGF B mima3zme kpoBu - B OOJIBIIMHCTBE
CIIy4aeB €ro KOJIMYECTBO IMOBBIIIACTCS HE3HAUYUTENBHO,
pe3Koe MOBBIIIEHHE 0TMeuaeTcs pexe. CiaeayeTr npearno-
JIOXKUTB, YTO C TAKUX CITydasix 331 CTBOBAHBI aHTUIIPOIIH-
(eparuBHBIC/aHTHHEOTIACTHYECKHIE BEIIECTBA, B TIEPBYIO
oyepesib, TOPMOH MeNaToHUH [7].

Co3pmaercs BeUaTiaeHUE, YTO YeM OOJbIIe YCIOKHACTCS
THII TUTIEPILIa3uH, TeM Oonee BeipaxkeHa skcnpeccust EGFR
U OTHOBPEMEHHO MOBkINIeHO coaepkanue EGF B mazme
kpoBu. OJJHaKO, 3HAYUTENIFHO MOBBIIIICHHBIN ypoBeHb EGF
(2,70 ur/mur) BcTpevyaeTcst He TOJIBKO TPH KOMIUICKCHOM
TUnepnia3uu 0e3 aTUNHUU — NMPHU CUIBHOW 3KCIpeccUuu
EGFR, HO 1 pu KOMIUIEKCHOH rumnepIuiazuu 6e3 aTuInuu
u cnaboii sxcripeccunt EGFR (3,2 ur/mut). Heobxoaumo
OTMETHUTH | cydail KOMIUIEKCHOM THIIepPILIa3uyl ¢ aTUITHEH,
Korjia BeIsiBIIeHa pe3kas akcnpeccuss EGFR u coneprkanue B
nnasme kposu EGF Bcero nuib BeIpakeHHO, a HE PE3KO
noBBIIIEHO. [IpeAnoaoXKuTeNbHO, 4TO B JAHHOM ClIydae
cienyeT 0XKHUAATh 0ojiee HU3KOE Co/lepKaHNe aHTHIIPO-
au(depaTUBHOTO U aHTHMHEOIUIACTHYECKOTO (akropa.
Heo0X0uM0 OTMETHUTh, YTO B HEKOTOPBIX CIydasX cO-
nepxxanue mwiasmeHHoro EGF Moxker ObITh B mpejenax
HOPMBI IIPU NPOCTOH UIepIuIa3uy 0e3 aTUIUK KaK MpH
cnaboit axcripeccun EGFR (2 cnyuast u3 11), Tak u nmpu
cuiabHOM 3kcnpeccuu EGFR (1 ciywaii u3 8); B oTnnune
OT MPOCTOU TUNIEPIITIa3un, HOPMaIbHbIN YPOBEHB COJEP-
xauust EGF B niiasme kpoBu HUKOrIa He HaOI01aeTCs
pHU KOMITJICKCHOM TUINepIIa3uH.

KoppensiunoHHbBIH aHanu3 BBISIBUI, YTO MEXJY JKC-
npeccueit EGFR u cogepxanunem EGF B mmazme xpoBu
CYIIECTBYET ciadast OJIOKHUTENbHASI TIApHAsT KOPPEIISLHSI
(menapamerpuueckuii koadduiment koppensuun Crup-
meHa paseH 0,195; koaddunuent koppensunu [Tupcona
-0,147).

Y4uThIBask BHIICH30IDKEHHOE, CIIETYET 3aKIIOYHUTh, YTO:
1. 3HaunTenbHOC/BBIpaAXKEHHOE TOBbIIeHHE YpoBHS EGF
TUIA3MEHHOT'O U OIHOBPEMEHHO BBIPayKEHHAsI IKCIIPECCHS
EGFR B sHnoMerpuu npu mpocToil runepriiazuu 0e3
ATUIINH, TPE/ITIONIOKHUTENLHO, YKa3bIBACT HA BOBMOXKHOCTD
yCyryOieHH s THIIePIIIa3nH U [IepeXo/ia e B KOMIICKCHYIO
bopmy. Coneprxanne EGF B rma3me kpoBu Ha (oHe c1abo0it
skcnpeccun EGFR npu npocToit runepmnasuu 6e3 arunun
HE SIBJISICTCS TIOKa3aresieM HeOIaronpusiTHOrO MPOTrHO3a.
2. Hopmanehslit ypoBeHs mnazmennoro EGF npu npocroit
9HJIOMETPHUAIBHOM rUIepIuia3uu 0e3 aTHIHH, K TOMY JKe Ha
(doune cnadoii sxcrpeccun EGFR, mo Bceit BeposTHOCTH,
yKa3bIBaeT Ha OIaroNpHUsITHBIN MPOTHO3.

3. Pe3koe nossimienue miazmMenHoro EGF B ceiBopoTke 1,
OJTHOBpPEMEHHO, pe3kas skcnpeccust EGFR B snnomerpun
NPU KOMIUIEKCHOW TMIIEpPIUIa3uK 0e3 aTHIUK yKa3bIBalOT
Ha HEOIAroNPUSITHBIN IPOTHO3 U IIEPEX0J1 TUTIEPIIIa3uH B
arunununyto popmy; Te xe 3HaueHus: EGF, Ha ¢pone cnaboii
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skcnipeccur EGFR mpu komruiekcHoit rumnepruiazuu 6e3
aTUIIUKU HE SIBIISIOTCS MOKa3arejieM HeOIarornpHusTHOTO
IIPOrHO3A.

4. Tlossimenue miasmMenHoro EGF Hapsny ¢ MHTeHCHBHOMN
skcrpeccueit EGFR B aHzIOMeTpuM npu KOMIUIEKCHON
rUNepIuiasuy 0e3 aTHIHMK yKa3blBaeT Ha HeOJjaromnpu-
ATHBIM IIPOTHO3; B JAJIbHEUIIEM HE UCKIIIOUYEH IEPEXOJ
THIIEPIUIA3UK B aTHITUYHYI0 Gopmy. C y4eToM TOro, 4yTo
pe3koe mnoeieHue miazMenHoro EGF HemocTostHHO,
JIOIYCKAeTCsl POJIb MHOTO (pakTopa, MHrHOUPYIOIIEro pas-
BUTUE HEOIUIA3UU.
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SUMMARY

EPIDERMAL GROWTH FACTOR RECEPTOR
EXPRESSION AND EPIDERMAL GROWTH FAC-
TOR BLOOD PLASMA CONTENT IN SIMPLE AND
COMPLEX ENDOMETRIAL HYPERPLASIA

Dznelashvili N., Kasradze D., Tavartkiladze A., Mari-
amidze A.

David Tvildiani Medical University, Department of Human
Morphology and Pathology, Thilisi, Georgia

The goal of our study was to concurrently determine the
prognostic significance of Epidermal Growth Factor Re-
ceptor (EGFR) expression in endometrium and Epidermal
Growth Factor (EGF) blood content in simple and complex
hyperplasia. In order to detect EGFR expression, immuno-
histochemical examination of endometrial scarp from 35
patients was done along with HPLC (High performance
liquid chromatography) method, for measuring EGF
blood plasma content. The numerical data obtained were
processed statistically using computer program SPSS-12.
According to the results:

1. A significant/marked increase in EGF blood plasma level
together with pronounced EGFR expression in simple en-
dometrial hyperplasia (without atypia) suggests that simple
hyperplasia is likely to transform into complex form, while
unchanged level of EGF against the background of mild
EGFR expression is probably indicative of not very bad
prognosis.

2. Normal indices of EGF blood plasma level in simple
endometrial hyperplasia (without atypia), accompanied by
mild EGFR expression is suggestive of good prognosis.
3. A sharp or extremely sharp increase in EGF blood plasma
level with pronounced EGFR expression in complex en-
dometrial hyperplasia (without atypia) is likely to indicate
poor prognosis that may lead to the transformation into
atypical form. However, unchanged EGF blood plasma
level against the background of mild EGFR expression in
complex endometrial hyperplasia (without atypia) is likely
to point to not very bad prognosis.

4. A marked increase in EGF blood plasma level with a
pronounced EGFR expression in complex endometrial
hyperplasia (without atypia) is likely to indicate poor
prognosis that may lead to the transformation into atypical
form. Because it is evident that drastic increase in EGF
blood plasma level is not necessary, other factor should be
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suspected to play the major role, i.e the substance that will
(or will not) withstand neoplasia.

Keywords: Epidermal Growth Factor Receptor, Epidermal
Growth Factor, Endometrial Hyperplasia, Immunohis-
tochemistry, HPLC Method.

PE3IOME

SKCHPECCHS PELEINITOPA SITUJIEPMAJIBHO-
'O ®PAKTOPA POCTA M KOHIIEHTPALIMS DI1HU-
JNEPMAJIBHOI'O ®PAKTOPA POCTA B CBIBOPOT-
KE KPOBM ITPH MMPOCTON Y KOMILUIEKCHOM
TUIEPILIASUA DHAOMETPHUS

J3uenamBuiu H.O., Kacpanse /LI, TapapTkuinanze A.I,
Mapuamujnze A.I.

Meouyunckuu ynusepcumem um. /. Teunouawnu, oenap-
mamenm mopgorocuu u namonozuu uenogexa, Tounucu,
Ipysus

Ienpro uccnenoBanus SIBUIOCH ONPEIENEHHE IIPOrHO-
CTUYECKOTO 3HAYEHUS HKCIPECCUM PELENTOpa dIUIEP-
MaJIbHOTO (haKTopa pocTa B SHIOMETPHUHU M COEPIKAHUS
SMUICPMATBEHOTO (haKTopa pocTa B KPOBH IPH MTPOCTOH U
KOMILJICKCHOW I'MIIEPIUIA3UHU.

HccrenoBan cockob sumoMeTpus y 35 manueHToK. st
BhIsiBIIeHUs okcnipeccu EGFR nmpoBesieHo MMMYyHOTHCTO-
XUMHUecKoe uccnenoBanue. Yposenb EGF B chiBopoTKe
KpPOBHU Yy MAalMEHTOB OMPEJEISICs BICOKOI(P(PEKTUBHOM
KHUJIKOCTHOU Xpomarorpadueii.

[TonyueHHbIe JaHHBIE CTATHCTHYECKH 00pPadOTaHBI C HC-
MOJIb30BaHUEM KOMIIBIOTEpHOM nporpammsl SPSS-12.

Hcxonst U3 MOMYUYEHHBIX AAHHBIX, CIENyeT MPeanono-
KUTB, 4TO:

1. 3HaYUTIILHOE/BBIPAKEHHOE MOBBILICHUE TIA3MEHHOTO
ypoBHsi EGF Hapsiny ¢ BeipaxkenHoit sxcnpeccueit EGFR
B DHIOMETPHUH MPHU MPOCTOH runepuiazuu (6e3 aTunun)
yKa3bIBaeT Ha BO3MOKHOCTb BUIOM3MEHEHHUS THUIEpILIa-
3MM U Nepexojia B KOMIUIEKCHYIO0 (opMy; MICHTHYHbIC
nokazarenu conepxkanuss EGF B muazme kpoBu Ha ¢oHe
cnaboit sxcnipeccun EGFR npu npocroii runepriiazuu
(Oe3 aTumuu) HE SABJSIOTCS MOKa3aTrejieM HeOiaromnpu-
SITHOTO TIPOTHO3A.

2. Hopmansnslit ypoBens miasmenHoro EGF npu npocroit
9HIOMETPHAJIBHON runepruiazuu (0e3 atunuu) Ha GoHe
caboii axerpeccurt EGFR, 1o Beeit BUIUMOCTH, SBIISIETCS
MoKazareseM OJaronpusiTHOrO MPOrHo3a.

3. Pe3koe min o4yeHb pe3Koe MOBBINICHHUE MIa3MEHHOTO
EGF Ha done peskoii sxcnpeccun EGFR B snmomeTpuun
IIPU KOMIUIEKCHOM rumepruiazuu (0e3 aTunun) sBisieTcst
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roKasaresieM HeOJIaronpusiTHOTO MPOTHO3a; B ITOCIEACTBUH
BO3MOYKEH TI€PEX0l THIEPIUIA3uH B aTHITUYHYIO (HOpMY;
aHAJIOTMYHBIE IOKA3aTeNu cofiep kanus tiazmMeHnHoro EGF
Ha Qoue crnadoit sxcnpeccur EGFR npu komIuiekcHO
runepriazuu (0e3 aTumum) He SIBISIOTCS MOKa3aresieM
HEOIAaronpUsATHOTO MPOrHO3a.

4. BeipaxxenHoe noselnieHue miazmMenHoro EGF u, BMmecte
¢ HuM, pe3kas skcnpeccust EGFR B sngomeTpuu npu kom-
TUICKCHOU runepriia3uu (0e3 aTUITiK ), BO3MOXKHO OKaXKEeTCsI
noKaszaresieM HeOIaronpusTHOroO MPOrHo3a.

Mgboydy

9300g@dgeo  bOEol goJ@m@ol @gi393Gm@l
9JL3@gLos s  g3oEgMIgeno bOPOL GoJBm@ol
9993390 mds  Lobbeol d@s@ddo gbpmdg@do-
9dols do@Fogo s Jmddegdbygdo Jo3g@3msbools
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o. domosdody
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300mabmbyao 360dgbgenmdols s Sdogdmyeow
93009M3gmo bOols goJdm@ols (Epidermal growth
factor, EGF) d99339e0mdols goblsb@g@s Lobbando
9bmdgB®oygdols dodBogo s JmIdegJbyg@o 3o
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SKCIIEPUMEHTAJIBHOE IIPUMEHEHUE XUTO3AHOBOI'O IIOKPBITHUSA
JJISL IEHEHUSA XUMHPMYECKHUX OKOI'OB KOXXHU

Moropeaos M.B., 2ZKasunkesuu O.B., ‘Toprunckas E.H., ‘Mockasenko P.A., 'Tkauenko F0.A.

YCymexuii 2ocyoapemeennvlit ynusepcumem, *Uncmumym npuxaaonou gusuxu HAH Yipaunol, Cymel, Yepauna

OXOTH KOXKHBIX TTOKPOBOB IPEACTABIAIOT CEPHE3HYIO
po0sieMy COBPEMEHHOW MEIUIMHBI, HECMOTpPS Ha YCO-
BEpIICHCTBOBAHIE METOJIOB X JIeueHHUs. Tak, O JaHHBIM
BO3, exerogno peructpupyercss okoino 195 tric. me-
TaJbHBIX MCXO0B, MPUIMHON KOTOPBIX SIBIISTIOTCS OXKOTH
HapyXHbIX TOKpoBOB. IIpu 3TOM, okomo 60% U3 HHUX
MPUXOJUTCSI HA MOJIOAOM U 3penblid Bo3pacT. I1o naHHbIM
aBTOPOB [6], XUMHUECKHE TPABMBI KOJKH COCTABIIAIOT OT
5,8% 10 12,6% B cTpyKType OKOTOB, UTO CBSI3aHO C pa3-
BUTHEM IIPOM3BOJICTBA M HCIIOIb30BAHUEM arpeCCHBHBIX
XMMHYECKUX BELIECTB.

OCHOBHBIM METOJIOM JICUCHHSI TPABM KOXKH, B TOM UYHC-
JIe ¥ XMMHUYECKOTO T€He3a, SBISETCS MPUMEHEHHE Ha-
PYXXHBIX CPEACTB, KOHEYHOH IIETIbIO KOTOPBIX SIBIISETCS
MIOJTHOE BOCCTAHOBIICHHWE CTPYKTYPHI M (PYHKIHUHU KOXKH.
AHaJIM3upyss METOABI JICUEHUSI PAaH U COBPEMEHHBIN
PBIHOK MEIMIUHCKUX CPEICTB, MOKHO YTBEP)KAATh, UTO
WACANbHBINA MaTepuall JUIs JICYCHNS TIOBPEKICHUH KOKHU
JIOJDKEH OBITh HETOKCHYHBIM, allipPOT€HHBIM, HE UMETh
Ppa3IpakaroIero U aHTUTEHHOTO IEWCTBHS, 00eCIIeYnBaTh
TTOJICPIKKY BIIAYKHOM Cpelbl B paHe, OBITh OaphepoM s
MHKPOOPTaHU3MOB WJIM IMETh aHTUMHUKPOOHBIE CBOWCTBA,
OBITH MPOHULIAEMBIM JUIS Ta30B U CTHUMYJIMPOBATh IMPO-
LIeCChl pereHepanuu. B Hacrosimmee BpeMst Bce MaTepHa-
JIbI, KOTOPBIE MPUMEHSIOTCS IS JIEUCHHs MOBPEXKICHNI

© GMN

KOKHBIX ITOKPOBOB MOYKHO Pa3/ielITh HA TPH KaTCTOPUH:
OUOIOTHYECKHE, CHHTETUYECKHE i KOMITO3UTHBIE, KOTOPbIC
B CBOEM COCTaBE MMEIOT KaK HCKYCCTBEHHBIN, TaK U OHO-
Jormaeckuit Matepuan [14].

boproe konmuecTBO MOBS30K, KOTOPBIE IOSBUINCH Ha
PBIHKE MEIUIMHCKUX CPEICTB, UMEIOT B CBOEM COCTaBe
O6uomornuyeckue cyoctparsl. JlanHble OMOMaTepuansl,
KaK IMPaBHJIO, SIBISIOTCS MPOM3BOIHBIMH BHEKJIETOYHOTO
MaTpHKca U IpeAHa3HAYCHBI IS BO3ASHCTBHUS Ha IIPOLIECC
pererepanuy. OHH MOTYT BBI3bIBaTh KJIETOYHBII OTBET, OT-
CYTCTBYIOIHMI B CHHTETHYECKHX MaTepuaiax. Marepuasbl
Ha OCHOBE OMOJIOTMYECKHX ITOJIMMEPOB SBIISIOTCS BBICOKO-
3 eKTUBHBIMY [TPH JICYCHUH PAH PA3TUIHON STHOJIOTHH,
OJIHAKO CIIOCOOHBI BBI3bIBATh IMMYHHBII OTBET U SIBJISIOTCS
BECHbMa JOPOTOCTOSIIMMH, YTO OTPAaHUYMBACT HX IUPOKOE
UCIIONB30BaHUE.

CuHTeTHYeCKHE MaTepHalbl 3aHIMAIOT BEIyIIEee MECTO B
JIEYCHUH PaH PA3INIHON ITHOJOTUH, HE 00IaaI0T aHTH-
TEHHBIMH CBOIMCTBAMHU M HE BBI3BIBAIOT BOCHAIUTEIbHON
peakuuy; UMEIOT JUIMTEIbHBINA 1epuo pacrnaga. MHorue
MaTepHabl CHOCOOHBI PEryINpOBaTh CTENEHb BIAKHOCTH,
MHUKPOOHOW KOHTAaMHHAIMH M MUMEIOT CTUMYIHUpYIOLIEe
BIUSHUE HAa CKOPOCTh 3aKMBIEHUS paHwl [4,12,16]. B
HACTOSIIIIEE BPEMsI IMEFOTCSI I0KA3aTeNIbCTBA TOJI0KUTEIb-
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HOTO BIIMSIHUS Ha JICYCHUE PAH Pa3IMYHOM STHOJOTHH
U DIyOMHBI TaKUX IMOJIMMEPOB KaK MOJUTUIPOKCUITHII-
MeTaKpuiaH, MOJUITUICHTIUKONIb [8], comoaumMepon
STUJIEH - U MPONMJICHOKCHAOB [13], mpou3BOAHBIX
CHAJTYPOHOBOW KHCJIOTBI M XOHIPOUTHHCYIb(Dara [9], a
TaKKe JxenaTuHa [2].

B mocnemHue rozxpl yBENUYMIOCHh KOJTHYECTBO MCCIEN0-
BaHUI 0 BO3MOKHOCTHU NMPHUMEHEHHS B Ka94€CTBE OCHOBBI
JUIsl OMOJIOTMYECKH aKTHBHBIX MaTepUalioB XHWTO3aHa,
SIBIIAIOLIETOCS] TIPOU3BOJHBIM €CTECTBEHHOTO MOJIMMeEpa
XUTHHA. XUTO3aH 00IaaeT UENbIM PsIIOM CBOMCTB, KO-
TOpbIe 00YCIOBIMBAIOT €r0 MCIOJIb30BAaHUE B KAUyeCTBE
Marepuasa AJis TNIAaCTUKU 1e(DeKTOB KOXKH - BOCCTaHaB-
JINBa€MOCTh PECYPCOB, OTCYTCTBHE TOKCUIHOCTH, allt-
POTEHHOCTh, TeéMOCTaTHUYEeCKHe U OaKTepHOCTaTHYEC-
KHE CBOWCTBA, OMOCOBMECTUMOCTh M OMOIErpaarus.
JlaHHBI MaTepual TakKe CIOCOOCH CTHUMYJIHUPOBATh
MIPOLIECCHl PEeTeHEepaIy U MPEenATCTBOBaTh 00pa3oBa-
Huto pyouos [7,11,18]. ITo nanueiM Bottomley et al.,
MaTepHalbl Ha OCHOBE XUTO3aHA MOTYT TaK)Ke€ CTUMYJIHU-
pOBaTh CEKPEINI0 MEIUATOPOB BOCMAJICHHUS, TAKIX KaK
MHTEpIeHKUH-8, mpocrarianauH E, unrepneiikun- 10 t.1.
[3]. ITybonukanuu nocieqHUX JIET CBHACTEIbCTBYIOT 00
HCIOJIB30BaHUM XUTO3aHA KaK OJJHOTO U3 COCTABIISIOIINX
OuomarepualioB: B HACTOSLIEE BPEMsI UMEIOTCSI IaHHBIC
10 IPOU3BOACTBY HAa OCHOBE JAHHOTO MaTepuaja r'ujipo-
reneii [17], mem6pan [10], HaHOBOJIOKOH [15] , MUKDO - 1
HaHovactul [1] u rybok [5,14].

[Tpu 3TOM, B NTUTEpaType OTCYTCTBYIOT JaHHBIE OTHOCH-
TeabHO 3()PEKTUBHOCTH MPUMEHEHUSI MaTepUajIoB Ha
OCHOBE XUTO3aHa ITPU KMCJIOTHBIX 0KOrax. B cBs3M ¢ 9THM,
LIEIbIO MCCIIEI0BaHMS SIBUJIOCH H3y4deHHe MOP(hOPYyHKINO-
HaJIbHBIX 0COOCHHOCTEW pereHepay KoK Ipu KUCIIOT-
HOH TpaBMe U onpe/ieseHue 3PPEKTUBHOCTH IIPUMEHEHUSI
JUISL JICYCHHUST XUTO3aHOBBIX MeMOpaH.

Marepuan u metoabl. M3yuenue MopdopyHKIIHOHATE-
HBIX OCOOEHHOCTEH pereHepay KOXH MOCcjie XHUMUYe-
CKOT'0 OKora Ipu HCIOJIb30BaHUUN XUTO3aHOBOM IJICHKU
mpoBesieHo Ha 60 OembIX JTA0OPATOPHBIX KPhICaX camIlax
MOJIOZIOTO Bo3pacTa (3 mecsia).

BceM >KMBOTHBIM Tepesl HadaloM 3KCIIEPUMEHTa MPOBO-
JIWIIN yIaJeHUE BOJIOCSHOTO NMOKPOBA HA CIIMHE B MEXKJIO-
MaTO4YHON 00JIACTH, MOCIIE Yero 1oJ HAPKO30M HAHOCHIIH
XMUMHYECKYI0 TpaBMy IyTeM ammiukanuu 10% pactBopa
a30THOW KMCJIOTHI HAa OOHAKCHHBIN YYaCTOK KOXKHU THAME-
TpoM 15 MM B TeueHue 25 CeKyH]I, 4TO MO3BOJISIET JOCTHYD
oxora IIla crenenu.

B 3aBucuMoOCTH OT BO3pacTa u crioco0a BO3ACHCTBHS Ha
MIPOLIECCHI PEreHepanny KOXKH 0Ciie HAHECEHHUsI 0’Kora BCe
YKUBOTHBIC OBLTH PA3/ICJICHBI HA 2 CEPUH - KOHTPOJIBHYIO U
OKCICPUMCHTAJIbHYTO.

66

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

JKuBOTHBIM KOHTPOIBHOM cepuy MPOBOAUIM CTAaHIAPTHOE
JICUEHUE XUMUYECKUX OJKOTOB C IPUMEHEHUEM CTEPUJIb-
HBIX MapJjIeBbIX IOBA30K, KOTOPHIC MECHSIIN €KEHEBHO.

B skcniepuMenTanbHON cepuy UCIIOIb30BaIN XUTO3aHOBBIE
MeMOpaHbl, KOTOpbIe HaKJa/bIBaJd Ha TOBPEKICHHBIC
YYacTKH ¢ 3aMeHOH MmyieHkH | pa3 B neHs. Mcnions3oBanue
JAHHOTO MaTepuasa O3BOJIAEeT HaOIIOAATh 32 COCTOSHUEM
TPaBMHUPOBAaHHOW IOBEPXHOCTH O€3 CMEHBI ITOBS3KHU 1 00€-
CIEYMBAET ONTHMAIbHOE MUKPOOKPYKCHHE paHbl BBUIY
CHOCOOHOCTH Marepuana yaepKUBaTh KHJIKOCTb, ObITh
MIPOHMUIIAEMBIM JJIS1 KUCJIOPOJia U MPENATCTBOBATh KOHTA-
MHUHAILIUHU TIOBEPXHOCTH 0’KOr'a MUKPOOPTaHU3MaMU.

Jlns mony4yeHus XMTO3aHOBBIX TUIEHOK HCIIONb30BaN
HU3KOMOJIEKYJISIPHBII XUTO3aH, IOJIy4YEHHBbIN U3 NAHIUPEH
KaM4aTCKUX KpaOoB 0e3 BCSIKUX MpuMeceit (1o pesysbra-
TaM PEHTIeHOBCKOH AM(PAKIMKU U MUKPOCKOMUYECKUX
uccnenoanuii). ['oroBumm 2% pactBop xuro3ana B 0,5%
YKCYCHOM KHcIoTe B TeueHue 24 yacoB. OUIBTPOBAIH
4yepe3 CTeKJISTHHBIH (DUIIBTP CO CPEIHUM pa3MepoM Iop,
pH nmomyuennoro rens Beraep>xuBanu He Huxke 7,0. Tlomy-
YEHHBIH resib POPMUPYET TOHKYIO YMEPEHHO PACTBOPUMYIO
B BOJI€ MJICHKY Ha KOXE WU MOJUMEPHON MOIIOXKKE B
teuenue 10 MUHYT.

JKuBoTHBIX 00eux cepHil BBIBOAWIM U3 KCIIEPUMEHTA
MyTeM Iepe103upoBKU Hapko3a (70 mr/kr) yepes 1, 3, 7,
14 u 21 neHw nocne TpaBMbl, UTO MO3BOJISIET IPOCIEAUTD
0COOEHHOCTH 3aKMBJICHUS KOXKH Ha BCEX CTaAUAX pera-
pamuu.

Junst nzydenns: MoppodyHKIMOHAIBHBIX 0COOCHHOCTEH
pereHepanuy KoM HCIIOIb30BAIN CIEIYIONNE METO/bI
UCCIICIOBAHUS:

- eucmonoeuieckoe ucciedosanue buonmamos. buomncuro
paHEeBOI MOBEPXHOCTH MPOBOJAWIN B €€ IICHTPAIbHBIX U
nepudeprudeckux oraenaax (5 KyCoukoB U3 KaKIOH paHbI).
JLJ1s M3rOoTOBIIEHHS THCTOIOTHYECKHX MPENapaToB KyCOUKU
6uonraroB ¢ukcupoaiu B 10% pacTBope HEUTPATHLHOTO
(dopManrHa B TEYEHHE CYTOK C MOCIEAYIOIUM 00e3BO-
JKUBaHMEM B CIMPTaxX BO3pAacCTaloOIled KOHLEHTPALUU U
3aJIUBKOM B mapa(UHOBBIC OJIOKHU C TOCICIYIOIIIM H3T0-
TOBJICHMEM CPE30B TONIIMHOHN 7-10 MKM M OKpackoil re-
MaTOKCUJIMHOM U 503UMHOM U 110 BaH [ u3ony. IlomyueHHsle
npernapaTsl U3y4aid ¢ TOMOIIBI0 CBETOBOTO MHUKPOCKOMA
«OLYMPUS».

- Mopgomempus cucmonoeuueckux cmpykmyp. 1306pa-
JKEHUsI, COXpaHEHHBIE Ha JKECTKOM JIMCKe, 00pabarbiBain
C TIOMOIIBIO ITprItoXkeHus 1yist Moppomerpuu «SEO Image
Lab 1.0» c oneHKOH ClIeIyIOIUX MapaMeTpoB: OTHOCH-
TeJbHAas IUIOIaAb CTPOMAJIBHOTO OTE€Ka, OTHOCUTEIbHAS
IIOLIAZb COCYAOB JIEPMBI, CPEAHHUI AHAMETpP COCYIOB
JepMBI, OTHOCHUTEJIbHAS MJIOMAb COCYAO0B TPAHYIALU-
OHHOU TKAaHU U CPEAHUN JUAMETP COCYAOB I'PAHYIISALIU-
OHHOU TKaHWU.
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Pesyabrarsl M ux obcy:xkaenue. CrycTs CyTKH Tocie
HaHECEHHUs TPAaBMBl Ha THCTOJOTHYECKUX Ipemaparax
OMONTATOB KOXKM KMBOTHBIX MOJIOJIOTO BO3pacTta HaOlto-
naercst hopMUpOBaHUE HEUTPOPUIBHO-ITMM(OIUTAPHOI
MHQUIIBTPAIMU BCEX CIIOEB KOXKU U (DOPMUPOBAHUE TTEPHU-
BAaCKYJISIPHOTO M CTPOMAJIbHOTO 0TeKa. COCybl CPEAHETO U
0OJIBILIOTO AMAMETPa XapaKTePU3YIOTCs TOJTHOKPOBUEM, B
MHUKPOIUPKYISITOPHOM PyCJI€ OTMEUAETCS CTa3 IPUTPOIIH-
ToB. Ha moBepxHocTH nedekTa, moj XMTO3aHOBOH IICHKOM
(opMHpyeTCst HeKPOTHYECKHU CTPYII, KOTOPbI OrpaHUueH
OT HIDKENEKAIIUX TKaHEH HEeHTPOQUIBHBIM BaJIHKOM.
B wnenom, rucrosornyeckas kKapTuHa OMONTATOB CITYCTS
CYTKH IIOYTH HE OTIINYAETCS OT KOHTPOJIBHOM Cepun.

Cnyctst 3 CyTOK MOCJIe HaHECEHHs] TPaBMbI B TIIyOOKHX
CITOSIX OMONTATOB OTMEYACTCS BBIPAKCHHBIH MEpPUBACKY-
JSIPHBIH H CTPOMANTBHBIN OTEK. B TOBEPXHOCTHBIX yUacTKax
BBIP2YKEHHOTO OTEKa HE HAOIFOMACTCsI, YTO YKa3bIBACT HA
BBICOKHE COPOIIMOHHBIC CBOWCTBA XMUTO3aHOBOH MeMOpa-
HBI, B TOXKE BpeMsi, (POPMHUPOBAHHE HEKPOTHUECKOTO CTPYIIa
3aMEUISIETCS, YTO MOXET OBITh CBHACTEIHCTBOM TOTO,
YTO XHTO3aHOBAs IUICHKA BBIMOIHSICT POJb 3alIUTHOTO
Oapbepa, oA KOTOPBIM IIPOUCXO/AT MPOLIECCHl pereHepa-
X KOYKHOTO eekTa. B TOBEpXHOCTHBIC YUACTKH PAHBI
MHUTPHPYIOT Makpodaru, KOTOPbIC 3aMOTHEHBI ICTPUTOM,
YTO CBHICTEIBCTBYET 00 aKTHBHOM OUHIIICHUH TIOBEPXHO-
ctu aedekra. HelTpoduiapHO-KIeTOUHAsS HHOUIBTPALHS
OTMEUAETCsI MPEUMYIIECTBCHHO B MOBEPXHOCTHBIX CIIOSX
panbl. B nepudeprueckux yqactkax aedexra mpoHCXOIUT
(bopMHpOBaHKE TPAHYISIIINIA MO XMUTO3aHOBOW TUICHKOMA.
['paHynsAIMOHHAS TKaHb XOPOIIO BACKYJIsIpHU30BaHa U 60-
rara GpuopobIacTaMu, CHHTE3UPYIOINMH MEKKIICTOUHBIH
MaTpHKC.

Cnyctst 7 nHell mocie HaHeCEHUS TPaBMBI B YCIOBHUSAX
HCTIONIb30BaHUS XMTO3aHOBO MEMOpPaHBl OTMeYaeTCs
YMEHBIICHHE BOCIAIMTEIBHONW PEaKIMH BO BCEX CIOSX
KOXKH. BMecTe ¢ TeM, Ha TOBEpXHOCTH PaHbl HAOTOIACTCSI
YMEHBIICHHE HEKPOTUYECKOTO CTPyMa, (GYHKIHIO KOTO-
poro 6eper Ha cebst OuomoIUMepHas TICHKA XUTO3aHa.
Beicokne copOupyroIie CBOMCTBa XUTO3aHa, OUCBUJIHO,
00eCIeunBaOT 3HAYUTEIBHOE YMEHBIICHUE CTPOMAITb-
HOTO OTEKa B MOBEPXHOCTHBIX yUacTKax KOKH. [Ipu 3ToM
HEUTPODHIBHO-KICTOUHAS HHOHIBTPAIIUS TOYTH HCYE3a-
€T, YTO CBUJICTEJIbCTBYET O MEPEX0/ie IKCCYJaTHBHOM BOC-
nanuTenbHoi ¢asbl B hazy nponudepaiuu 1 rpaHysIsium.
[To cpaBHEHHUIO C KOHTPOJIBHON cepueil, 3HAYUTEIBHO
BO3pacTaeT YHCIO Kak Makpodaros, akTUBHO (haroiu-
THPYIOIIMX HEKPOTHUCCKH H3MCHCHHBIC YYACTKH KOXU,
Tak U (prOpoOIACTOB, CHHTE3UPYIOIUX MEKKICTOUHBIN
marpukc (puc. 1). Cocynsl rTyOOKHX CJIOEB OCTAIOTCS
MOJTHOKPOBHBIMH, OTHAKO JaHHASI PCAKIlHs SBISCTCS Me-
HEe BBIPAKCHHOMN, YeM B KOHTPOIBHON CEPUH KHBOTHBIX.
Ha noBepxHocTu aedekTa 1moj XMTo3aHOBOW MEeMOpaHOii
npogoDKaeTes (hOPMHUPOBAHKE TPAHY/ISIHOHHON TKaHU,
KOTOpast TOKPBIBACT BCEO MEPU(EPHIO TTOBPEIKICHHOH 30HbI
U PacIpoCTPaHsIETCs B IEHTP Ae(eKTa, B HEi MHOTO CO-
CYZI0B, B OCHOBHOM, MaJIOTO KaJuOpa 1 puodpobacTos.

Cnycts 14 nHel mociie HaHEeCEeHUsT XMMHUYECKOTO OXKOTra
BO BCEX CJIOSAX JAc(eKTa MPU MPUMCHCHHUH XUTO3aHO-
BBIA MEMOpaHbI MPOUCXOAUT YMECHbBIICHUE aKTUBHOU
BOCMAJIUTEIbHON MHPUIBTPALIUU, KOTOPAs CMCHSICTCS
MakpodarajibHO-TUCTUOUUTAPHOM. [lepuBacKymsIpHBIN 1
CTpPOMAaJIbHBII OTEK B TOBEPXHOCTHBIX YUACTKaX UCUE3AeT,
0CTaBasCh B IyOOKHUX CJIOsIX OuonTaroB. B 1iemom, orMe-
YaeTcsl 3HAYUTENbHOE YMEHBIIICHNE COCYTUCTON peaKinu

Puc. 1. Jlepexm roorcu Kpvicbt Monodozo sospacma na 7
CYMKU NOCe HAHeCeHUs KUCTIOMHO20 0X#C02a U NPUMEHEeHUs
xumosanosoil memopanvl. OKpacKka 2eMamoKCUIUHOM U
so3urom. Ye. X400
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Puc. 2. Jlechexm xoorcu kpwicol monooozo sospacma na 21
CYMKU NOCTIe HAHECEHUsL KUCTIOMHOZ0 021C02a U NPUMEHEHUS.
Xumo3sanoeoil memopansl. OKpacka 2emamoxCuIuHom u
203unom. Ye. X100
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1 HOpMaJIU3alusi MUKPOLIMPKYJISLUU BO BCEX CIOAX KOXKH,
YTO SIBJISIETCSI ONIArONPUSTHBIM (HaKTOPOM JUISl Pa3BUTHS
npoueccoB pereHepanuu nedexra. Bes moBepxHOCTH
JiedekTa MoKphITa FPaHyISIIHOHHON TKaHbIO, KOTOpas pas-
MeIaeTcsl MoJ] XUTO3aHOBOW MEMOpaHOM, HEKPOTHYECKUI
CTPYII IPUCYTCTBYET TOJIBKO B LICHTPAJILHON 30HE PaHBI.
Ha noBepXHOCTH rpaHysIsILiui oTMedaeTcst pOpMHUPOBAHUE
MHOT'OCJIOWHOTI'O SIUTEINAJIBHOIO I1ACTa, TOKPBIBAIOLIETO
BCIO niepudepuiiHyto 30Hy nedeKra.

Vxe crmycts 21 neHb mocie TpaBMbI IPH UCTIONB30BAHUT
XHMTO3aHOBOW MEMOpaHBI OTMEYACTCsl HOPMaJIU3aIHs CTPO-
eHusl TyOOKHX citoeB koxu (puc. 2). [TonHoCThIO Hcde3aeT
CTPOMAJIbHBIM U NEPUBACKYJISIPHBIN OTEK, IIOJHOKPOBUE
COCYZIOB M CTa3bl B KalMMJUIAPaxX MHUKPOIMPKYISITOPHOIO
pycinia. Ha noBepxHocTu rpanysiiuii ormedaercst popmu-
POBaHKE SMUTEINNS, MOKPHIBAIOIIETO BCIO 30HY Je(eKTa.

MopdomeTpusi THCTOTOTMYCSCKUX MPEIAPATOB KUBOTHBIX
MOJIOJIOTO BO3pacTa NpU XUMHUYECKOM 0JKOTe KOXKH U MTPH-
MEHEHUH XMTO3aHOBOII MEMOpaHbl CBUAETEILCTBYET 00
YMEHBIICHHUN CTPOMAJIbHOI'O OTEKa, OAHUM U3 MEXaHNU3MOB
4yero MOTryT OBITH BEICOKHE COp6HI/IOHHI:Ie CBOMCTBA XUTO-
3aHa. Tak, cmycTsl CyTKM TOCJI€ TPaBMbl OTHOCUTEIbHAS
IJI0IIAIb CTPOMAIIBHOTO OTeka coctaBuisieT 23,1+0,17%,
yto Ha 9,77% (p<0,05) MeHbIIE KOHTPOIBHOW TPYIIIHI.
IIpu 3TOM JUHAMMKa YMEHBUICHUsI CTPOMAJIbHOIO OTEKa
CBUJIETEIBCTBYET O BEICOKUX KOPPEKTUPYIOLIMX CBOWCTBAX
XUTO3aHOBOM MJIeHKH. Tak, miomaab CTpoManbHOTO OTEKa
ciycts 3, 7 u 14 qHel mocie TpaBMbI COCTABIISET, COOTBET-
CTBEHHO, 17,56+0,54%, 10,92+0,39% u 4,48+0,13%, uto
Ha 24,02% (p=<0,05), 30,18% (p<0,05) n 48,21% (p=<0,05)
MEHbIIIE KOHTPOJIBHBIX Moka3arenel. Crycta 21 neHs no-
cJe TpaBMBI CTPOMANbHBIM oTek ucuesaeT (puc. 3). Ilpu
9TOM NMPUMEHCHHC XHMTO3aHOBOM IIJICHKHU IMOJIOKUTEIBHO
BJIMACT TAKXKC Ha COCYyAbl ACPMBbI, IJIOMIa/lb KOTOPBIX YC-
pe3 3 u 7 aHel mocie TpaBMbl YMEHBIIAETCS MO0 CpaBHe-
HUIO ¢ KOHTpoJeM Ha 5,98% (p<0,05) u 6,87% (p=<0,05).
CpenHuil 1uamMerp COCy/IOB JIepMbl TAK)KE YMEHbBIIACTCSI
¢ OoJiee BBICOKOH CKOPOCTBIO, YTO CBUAETEILCTBYET 00

30 4

25 4 —4—CTPOMaNbHBIA OTeK, %

20 +
== nnowagb cocynos

i Aepwmbi, %

AWaMeTp COCYAoB

10 - BEPMBI, MKM

—~—NAoIL3aAb COCYA0B
rpaHynauMi, %

e AMAMETP COCYA08
TPEHYARLMHA, MKM

1 3 7 14 21

AHK

Puc. 3. Juuamurxa mopgomempuueckux noxkasameneu y
JHCUBOMHBIX MOSIO0020 BO3PACMA 8 PA3IUUHbIE CPOKU NO-
cle HaneceHus KUCIOMHO20 0#C02a KONHCU U NPUMEHEHUS.
XUMO3aH0BOU MeMOpanbl
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YMEHBIIICHUH UX MOJHOKPOBHUs. Pa3HuIa ¢ KOHTpOJIeM Ha
3 u 7 cyTKM TOCJIE TPAaBMBI COCTABISAET COOTBETCTBEHHO
8,86% (p<0,05) u 9,19% (p=<0,05). ITpu sTom cmyctsa 14
u 21 faeHb mocie TPaBMBbI pa3HUIlA C KOHTPOJIEM SIBIISCTCS
HEJIOCTOBEPHOM.

DopMHUPOBAHKE MPAHYIISILIMOHHON TKAHU COIIPOBOKAACTCS
€€ BbICOKOM BacKyJsipu3auuei. [Ipy npuMeHenun Xuro3asna
JUIS ICYCHUS] XUIMHUUECKOTO O0’KOTra OTHOCHUTEIIbHAS TIIOIIA b
COCYZIOB I'PaHYJSALMOHHON TKaHHU COCTaBISAET COOTBET-
CTBEHHO cpokaM HaOmronenus 4,75+0,08%, 17,32+0,28%,
14,2540,04% u 9,43+0,21%. [Ipu sTOM, AMHAMUKA POCTA
TUTOIIA/IN COCY/IOB B TPAHY/ISIIMOHHON TKAaHU 3HAUYUTEIBHO
MPEBBIIIACT KOHTPOIBHBIE MOKa3aTe . OTMeuaeTcs TaKkKe
PpOCT IMameTpa coCy0B IPaHyISIIIMOHHON TKaH!, KOTOPBII
cocrtapister 13,5+0,17 MM ciycTst 3 AHS MOCie TPaBMBbI,
16,13+0,08 mx™m - ciiyctst 7 aueid, 16,21+0,03 MM - criycts
14 u 16,85+0,07 MkM - criycTst 21 neHb mocje HaHEeCeHUs
KHCJIOTHOTO 0XOTa.

BriBoabl.

1. IlpuMeHeHne XUTO3aHOBOM MEMOpaHbI MPH JICYCHUU
SKCIIEPUMEHTAJIBHON KUCIOTHOM TpaBMbl NIPUBOJUT K
CHIDKEHHIO 00beMa SKCCyIallMi ¥ YMEHBIICHUIO TIepHUBa-
CKYJISIPHOTO U CTPOMAJIBHOTO OTeKa TKaHeH koxu. OnTuMu-
3a1Usl MUKPOOKPY>KEHHUSI paHbl 1101 XUTO3aHOBOM MJIICHKON
NPUBOJIMT K YCUJICHHUIO ITPOLIECCOB PereHepannu aedexra u
YCKOPEHHIO Tepexo/ia HeUTpoQUITIbHO-KICTOYHON HH(PHITb-
Tpalyy B MakpoQaraibHO-THCTHOIUTAPHYIO.

2. Annnaukanus XMTO3aHOBOHW IJIEHKH Ha MOBEPXHOCTH
KHCIJIOTHOW TPaBMbI CONPOBOXKIAETCSI O0Jiee paHHUM Haya-
JIOM pa3BUTHSI TPAHYJISLIUNA U YCKOPEHHOM anUTeNn3anuen
MIOBEPXHOCTH OKOTa.

3. Kone4HbIM pe3yasTaToM NPUMEHEHUSI HHHOBAIIMOHHOM
XUTO3aHOBOW IUICHKU SIBISIETCS IOJIHAS DIUTEIN3aLUs
PpaHbI C COXpPAaHEHHOM CTPYKTYpOM MOJIeKAIIUX TKAHEH 1
OTCyTCTBUEM (POPMHUPOBaHHS pyOIIa.
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SUMMARY

THE EXPERIMENTAL APPLICATION OF CHITO-
SAN MEMBRANE FOR TREATING CHEMICAL
BURNS OF THE SKIN

Pogorielov M., ’Kalinkevich O., 'Gortinskaya E.,
Moskalenko R., 'Tkachenko Yu.

Sumy State University; *The Institute of Applied Physics,
National Academy of Sciences of Ukraine Sumy, Ukraine

The basic method for skin damage treatment, including
chemical wounds, is a topical application of different

© GMN

agents. Their objective is to repair structure of the skin and its
functions. All dressings for treating wounds are classified as
biological, artificial and composites containing both synthetic
and natural materials. There are many studies concerning ap-
plication of chitosan, which is a derivate of natural polymer
chitin, as a basis for topical materials to treat burns. How-
ever, data are rather limited about application of chitosan for
treating acid burns. Thus, the aim of research is to study the
morphological futures of skin regeneration after the chemical
burn applying chitosan membranes. We performed the experi-
ment on 60 young rats (3 months old) with the chemical burns
of third-degree (IIIA degree) to study the morphofunctional
features of skin regeneration. Later we applied the chitosan
membranes on the burns. We carried out a histologic inves-
tigation on the biopsy specimens of wound to determine the
morphological features of wound regeneration. The results
confirmed that earlier granulation and epithelialization of the
skin surface happened as the chitosan membrane was applied
on the acid effected surface.

The final result of the application of chitosan film is to
achieve full epithelialization, preserve the structure of tis-
sues beneath the burn and prevent getting scars.

Keywords: chitosan membranes, skin regeneration, chemi-
cal burn.

PE3IOME

SKCIHEPUMEHTAJIBHOE INTPUMEHEHUE XU-
TO3AHOBOI'O NOKPBITUA JJiA JJEYUEHUS
XUMHNYECKHX OKOI'OB KOKHI

Tloropesnos M.B., ’Kainnkesud O.B., 'Toprunckas E.H.,
"Mockasenko P.A., ‘Tkauenko FO.A.

LCymcxkuil 2ocyoapemeennolil ynusepcumem, *Hucmumym
npuxnaonou ¢usuxu HAH Yipaunvl, Cymel, Yepauna

OCHOBHBIM METOJIOM JICUCHHSI TPABM KOXKH, B TOM UYHUCIIE
Y XUMHYECKOT0 FeHe3a, SIBJSIETCS IPUMEHEHHE Hapy KHBIX
CpEJICTB, KOHEUHOH LIEJIbI0 KOTOPBIX SIBJISIETCS MOJHOE BOC-
CTaHOBJICHUE CTPYKTYPhI M QYHKIMU KOXH. B HacTosiee
BpEMsi BCe Marepualibl, KOTOpbIe IPUMEHSIOTCS sl Jieue-
HUSI IOBPEXKICHUI KOXKHBIX TIOKPOBOB, MOKHO Pa3/ICUTh
Ha TPHU KaTeropuu: OMOJIOTMYECKUE, CUHTETUYECKHE U
KOMITO3UTHBIE, KOTOPbIE B CBOEM COCTaBE MMEIOT Kak
MCKYCCTBEHHBIH, TaKk U OuWosoruueckuii marepuain. B
HOCIIEIHUE TOAbl YBEINYUIOCH KOJINYECTBO UCCIENO-
BaHUI BO3MOYKHOCTH IPUMEHEHUS B Ka4€CTBE OCHOBBI
JUIsl OMOJIOTMYECKH aKTHBHBIX MaTepHalioB XHTO3aHa,
SIBIISIFOLIETOCSI IPOM3BOIHBIM €CTECTBEHHOTO MOJIMMEpa
xuTHHA. [Ipu 3TOM B TUTEpaType OTCYTCTBYIOT JaHHbIC
OTHOCHUTEJIbHO 3P PEeKTUBHOCTH MPUMEHEHUSI MaTepHua-
JIOB HA OCHOBE XHMTO3aHa IPU KUCIOTHBIX OXorax. B
CBSI3U C BBIIIEU3I0KCHHBIM, LI€JIbI0 JAHHOTO UCCIIENO-
BaHUsI SIBUJIOCH U3y4YeHHE MOP(HO]yHKIIMOHAIBHBIX 0CO-
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OCHHOCTEH percHepaiyy KoK MPU KUCIOTHOM TpaBMe
U oleHKa 3(PPCKTUBHOCTH MPUMECHCHHUS XHUTO3aHOBBIX
MeMOpaH.

Nzyuenne Mopdo-PpyHKIHOHAIBHBIX 0COOCHHOCTEH
pereHepanyy KX 10Clie XUMHYECKOTO OXKOTa MPU UC-
MOJIb30BAaHUM XUTO3aHOBOHW TUIEHKH MpoBeaeHo Ha 60
0cibIX JTabOpPaTOPHBIX KpbICax camiiax Mojomoro (3
MecsIa) Bo3pacTa, KOTOPbIM HAHOCHIU XMUMUYECKUH
oxor Illa cteneny ¢ nocneAyOIUM JI€YEHUEM TPABMBI
C MCIMOJIb30BAaHUEM XUTO3aHOBBIX MeMOpaH. J{ist uzyue-
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HUsl MOP(OIOTHYeCKUX 0COOCHHOCTEH pereHepannu
KOKH HMCIIOJIb30BaIM THCTOJOTHUUECKOE HCCICAOBaHUE
OuomnraroB paHbsl ¢ Moppomerpueii. Pesynbrarsl uc-
CJIeI0BAaHMS BBIIBUIIU, YTO ANIUIMKAIMU XHUTO3aHOBOM
IJICHKH Ha MIOBEPXHOCTHh KMCIOTHONW TPAaBMBI COIPOBO-
JKIAI0TCsl OoJiee pAaHHUM HAa4aJloM Pa3BUTHUS IPAHYIISLUI
U YCKOPECHHOW 3MUTEIM3alUed IIOBEPXHOCTU OKOra.
KoHeuHBIM pe3ynbsTaToM NPUMEHEHHUs HHHOBAIIMOHHOM
XUTO3aHOBOM MIICHKH ABJIACTCS MOJHAS SMUTEINU3AIUA
paHbI C COXpaHEHHOM CTPYKTYPOU MOIekKaINX TKaHeH
U oTCcyTCcTBHEM (hopMupoBaHus pyoua.
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396L 2oMgasbo  Lodygsmgdgdols godmygbgods, @ols
Lodmamm doboboi ool gobol LA®YJB®obs ©s
396J300l LOgmse smeagbs. Lospmgolmw, 3obols
Lbogo@ols @obosbgdoms dg@dbognmdbdsdo podmyg-
bgdgeo dsboangdols dJmgero gOMMbmomds o3
350 93mM050© dgode gos 0dbsls wogmeoeo: domenm-
30900, Lobmgbydo s 3mI3mbo@ydo dsbioa gdo,
Omdgamms  dgdowygbermdsdoi dgool, Mm@
bganmgby@o, sliggg dommmaoyg®o dsbogrs. dmenm
Fagddo 200bodes aodmygaggoms Momegbmds
B0ME@MA 0705 5JHoyao Jodmbobols dobsmgdols
(d9bgd@ogo 3m@odgho Jodobol ©@gMogs@o)
aqgdols Lobom  godmygbgdols dglisbgd. dgoggdom
309073990 ©sdFg0mdols d39@bogrmdbols 3Gm39l-
‘do Jodmboboli gydgby YomImgdyao dobsggdols
35dmygbgdol 9839]BO™méol dglobgd dmbszgdgoo
@oBgOoR@sdo o>@ s@ol Foddmwagbogro, Gols
3omgomolifobgbomsz Fobodwgdodg bod@mdols do-
bobo ogm dgogom yodmVggyeo Jodogdo G@sgdols

AO®ML  Jodmbsbol dgdomsbgdom d3y@bsgmdols
9939JB90mdols e gmeayblzogmo dgusligos.

3380935 2obbm®i0ges shomasb®es (3 mgols) sbs-
3oL 60 3536 0 gmE @soMGSAMA0YE goOmoygsby,
Omdagdbygi doygbgdyge odbs Illa bodobbol
Jodogdo ©sd(gomds  Jodmbobol dgdd@sbgdols
3odmygbgdom I3@bogmdols dobbom. gobols @g-
296905300l ImORMFY6J30gH0 msgolgdydgdgdo
‘dgLFogaogos d@o@mmdol dbom3Go@goby dob-
BO@ma0®o s JABmIgHHogmo dgmmogdom.
3odmggaggols dgogagdds ohggbs, ™3 dgogom
odm{g99@o  H@sgdol bgosdodbdy Jodmbobols
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REDOX-ITOTEHHUAJIBI U MOP®OJIOI'MYECKHUE OCOBEHHOCTH
MO/KEJTYAOYHOM KEJE3bl, TOHKOW KUIIKHW Y IIEYEHU
IIPU PAHHEM DHTEPAJIBHOM IMTAHUU YEPE3 MUKPOEIOHOCTOMY
B YCJIOBUAX MOJAEJIHUPOBAHHOI'O OCTPOI'O IAHKPEATHUTA

Xavanypunase I.B., Jleonos B.B.

Cymckoti eocyoapcmeennwlil yuugepcumem, Ykpauna

B Heom0xkHOM a0I0MHHATBHON XUPYPTUYCCKOM MATOJO-
run ocTpbiil nankpeatut (OIT) BEIXOIUT Ha THIUPYIOIINE
no3unuu. Ero pacnpocTpaHeHHOCTh yBEJIMYHBACTCS, CO-
crasisist 9-11% ot 0011ero yrca MaueHToB ¢ SKCTPEHHOM
XMPYPIrUYECcKOil aToI0ruei opraHoB OPIOLIHOM MOJIOCTH,
00111ast JIeTaIbHOCTH ITPHU TSXKEJIOM TTaHKPEeaTHTe KojIeoieT-
cs B ipezaenax ot 3,9 no 21% [2,9,13,16], a npu nectpyk-
TUBHBIX (opMax naHkpeoHekposa jgocturaer 30-40%
[3,4,11,15]. BeicOK MpOIIEHT OCIOKHEHUI U MHBATUN3a-
LU, a Ipy QyJIbMUHAHTHOM TEUCHHUH 3a00JIeBaHUsI - ITPHU-
ommxeH k 100% [1,10]. [TocneonepalimonHas JIeTaTbHOCTb
TIPU IECTPYKTHBHOM ITaHKpEaTUTe KoseOeTcs B mpeesax
ot 10 1o 17% B 3aBHCcUMOCTH OT GOpPMBI 3200ICBAHUS U
XapakTepa OIepaTUBHOTIO BMelIarenscTna [5,8,10].

ITo celt 1eHb CHOPHBIMU OCTAIOTCS KPUTEPUU DHTEpab-
HOTO MUTaHKs OOJBHBIX B MPOIIECCE MOCICONEPAITUOHHON
tepanuu [3,5,7]. Paa aBTOpoB cuuTaet, 4To MpU OCTPOM
MaHKpeaTuTe Haubosee 1esecoodpazHbIM U 3 EKTHBHBIM
SIBJIIE€TCA MEepexo]] Ha HHTepajJbHOE MUTAHUE B PAHHUE
cpoku 3a0oneBanus [6,12,14], 3Tu xe aBTOPbI PCKOMEH-
JYIOT yCTaHaBIUBaTh 30H] AMCTajbHee CBsI3kU Tpeiina
9H/I0CKOIMUYECKU WK BO Bpems oneparuu. HecmoTps Ha
OOILIMPHYIO JINTEPATYPY, BOIPOCH SHTEPAILHOTO MTUTAHHS
4yepe3 HaI0KEHHYI0 MUKPOCIOHOCTOMY KaK P HH(UIINPO-
BaHHOM, TaK U IIPU CTEPUIBHOM MTAHKPEaHEKPO3€e BCE eIl
oCTaroTCsl AUcKyTabenbHbIMU. HenocTaTouHO M3ydeHbI
MOKa3aHUs K JanapoCKONUYeCKOH MHUKPOEIOHOCTOMUH,
a Tarxke MOPQOIIOrHYECKHE N3MEHEHHS TIOJDKEITYT0YHOM
xenesbl (I10K), TOHKOH KUINKY ¥ TIeYeHH TTPH TPOBEICHUN
SHTEPAJILHOTO MUTAHUS.

Ienp uccnenoBaHus - MOJAECIUPOBAHUE AECTPYKTHUBHON
(opMBI MaHKpeaTuTa JJsl OIeHKH 3()(EKTUBHOCTH IPO-
BEJICHUSI PAHHETO PHTEPAJbHOrO MUTAHUS Yepe3 €HOHO-
CTOMY ¢ IOCJIeAYyomuM u3MepenueM Redox-norennuana
TKaHEH MO/KeTyT0uHOM! Kele3bl, TOHKOTO KUIIIEUHUKA U
MIEUEHH.

MarepuaJj U MeTOAbI. DKCIEPUMEHT NMPOBEACH Ha 42
OernbIx 71a00paTOPHBIX MOJIOBO3PENBIX (6-8-MeCIYHBIX)
Kpbicax quHUM Bucrap. JKuBoTHBIE ObUIM pa3jeieHbl
Ha 7 rpynn (6 SKCHepUMEHTAIbHBIX, | - KOHTPOJIbHAs)
mo 6 xpelc B KaxJoil rpynmne. Bo BpeMs uccienona-
HUW J1a0OpaTOPHBIX JKUBOTHBIX COJEPIKAIN COTTIACHO
npaBuiaM, NpUHATHIM EBpomneiickoil koHBeHIHEH Mo
3al{UTE MO3BOHOUYHBIX )KUBOTHBIX, UCIOJb3YEMBIX B
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skcnepumente (CtpacOypr, 1986). Cravana st 00e3-
GOTMBaHMS UCTIOIH30BAIA HHTATSIIHOHHO JUITHUIIOBBIH
3(up, a 3aTeM 10 X0y IKCIIEPUMEHTA BHY TPHUMBIIIIETHO
- ketaMuH 10 MI/KT.

OCTpHlii IECTPYKTUBHO-HEKPOTHYCCKUI TAHKPEATUT MO-
JICJIUPOBAJIU TPOIITMBAHUEM T'€IIATOMIAHKPEATO[yOCHAb-
HOW 30HBI ¥ BBEJICHUCM B TEJIO MOJPKCITYIOUHON JKEIIC3bI
0,5 M (hapmarieBTuueckoii sxeuu. C BBEICHUEM JKEITUU
u3Mepsiicst Redox-moTeHIman Ha MOBEPXHOCTH KarCyJibl
MOJKEITYIOUHON JKEJIC3bl, TICUYCHH M CEPO3HON 000JIOUKU
ToHKOHM Kuiku ciycts 10, 30, 60 MuH. ¢ Hauama OmnbITa.

st peructpaiuu Redox-noTennuana npuMeHsin pH-
MmeTp ¢ ¢yHknueit peroxkcomerpuun pH 150 MU. [lns
U3MEPEHUs MCIOJIb30BaIN MPOMBIIUICHHBIN CTEKISH-
HBIN pegokcoMeTpuuHbIil nektpon 0-01 (nuametp
paboueit yactu - 6 MM). DJICKTPOJOM CpaBHEHHUsI ObII
xyop-cepedpsiabiii anekrpon DBJI-1M3.1. Eronocromy
HaKJIa/IbIBAJIM HA CETMEHT TOHKOM KUIITKHU, Ha 6-10 cM uc-
TaJbHee aHajiora cBa3ku Tpeiina. Vicnons3oBanu nuraro-
IIUH MOTUXJIOPBUHUIOBBIN 30H C PEHTTCHOKOHTPACTHOM
nonocoit FG6 («SURU International Pvt.», Ltd), koTopsrii
YCTaHABIMBAJIH B IPOCBET TOHKOTO KUIIEYHUKA U ITPOBO-
JIWIN paHHEe PHTEpaJbHOE MUTaHUE, BBOAS 5% pacTBOp
TITFOKO3bI B MUKPOCIOHOCTOMY.

Crycrs 12 yacoB nocie MoJIeTUpOBaHuUsI OCTPOTO MaHKpea-
TUTA )KUBOTHBIM IIPOBOJIUIIACH PEANAPOTOMUSL, U3MEPSICS
Rh-moreHman Ha MOBEPXHOCTH MOKEITYIOUHON KEJIC3bI,
TOHKOW KUIIKHU U Me4eHHU. JKUBOTHBIM OCHOBHOM TPYIIIIBI
(36 kpbIC) Uepe3 EIOHOCTOMY MPOBOAMIIN YHTEPATBHOE MTH-
TaHUEe, KOHTPOJIBHO TpyIIe (n=06) YHTEPaTHLHOC MUTAHKUE
HE MPOU3BOAMIOCH. RedoX-ITOTeHIan U3MepsUICs TaKKe
ciycra 24, 48, 72 yaca mociie MOJICIHPOBAHUS OCTPOTO
MaHKpeaTHuTa.

Craructuueckas 00pabOTKa JaHHBIX BBITIOJNHSIACH C HC-
MOJIb30BAaHUEM CTAHIAAPTHOTO OHCHOTO TakeTa Microsoft
Office XP ¥ cTaTUCTHYCCKHUX MPOTPaAMM ISl MEIHKO-
Ouonmornueckux uccienopanuii «Biostatistica» (Statisticae
Graffics Corp., USA), Uersion 4.03 Windows, Ha miep-
conaiibHOM KoMmmbroTepe (Pentium 4). JocToBepHOCTH
KOJIMYCCTBECHHBIX TPU3HAKOB OIMPEICISIACh KPUTCPUEM
CrerofieHTa. OLIEHKY CTAaTHCTUYCCKOW 3HAYUMOCTH T10-
Kazareseil M pa3iiuuuil paccMaTpuBaeMbIX BEIOOPOK IPO-
n3BoaAuIN Ha ypoBHe p<0,05.
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PesynbTarel m ux obcyxaeHue. Pe3ynpraTtel 3aMepoB
Redox-noreHnunana y Kpbic ¢ TOBEPXHOCTH MOKETY/0U-
HOM KeJIe3bl, TOHKOM KHIIKH U TI€YCHU TPE/ICTaBICHBI B
tabnuuax 1 u 2.

B pesynbrare anann3a MOp(OIOrHYSCKUX H3MCHCHHUI B TOH-
KO KHUIIIKE ¥ [ICYCHU YCTAHOBJICHO, UTO B IPOIIECCE PA3BUTHS
MOJICJTUPYEMOT0 OCTPOTO MaHKpeaTHTa MOCIIEI0BaTeILHO
BBIJICTISIFOTCS TICPHOIBI C MPEOOIaIaHIeM OTCUHBIX, TEMOP-
parmYecKuX U HEKPOTHICCKUX W3MEHEHHI MMaHKpeaca.

CaeroonTuyeckast Mukpockonus Tkanu [DK B ycrnosusix
SHTEPAJILHON KOPPEKIIMH OCTPOTO MaHKpeaTuTa ciycts 24
yaca HaOJIIO/ICHNS BBISIBUJIA COXPAHHOCTh TKaHHU KEJe3bl
[0 CPaBHEHHUIO C TPYIIION )KMBOTHBIX 0€3 KOPPEKINH

MEJTUIIMHCKUE HOBOCTHU I'PY3HUU
LSISHMNZIKL M 5SJIRNGN6M LNSLRI6N

octporo mankpearuta. OOHAPYKUBAIUCH OTICIbHBIC
HeOOJIbIIME OYard CTEATOHEKPO3a, AUCTPOPUUECKUX U
HEKPOTUYECKMX M3MEHEHHI, 0UaroBasi BOCIAIMTEIbHAS
uHpwuisTpanus. COXpaHsIUCh I0CTATOYHO OTUETIMBBIE
MPU3HAKK HAPYIIEHUS] MUKPOIIMPKY/ISILIUU B BUIE OTEKOB
AIMHYCOB M HHTEPCTHUIINSI, TIOTHOKPOBHUSI COCY/IOB, 00pa3o-
BaHUSA CIa/pKe 1 MUKPOTPOoMOOB. CTPYKTypa OCTPOBKOB
JlaHrepranca Hapyanach He3HAYUTEIHHO U MPOSBISLIACH
TKaHEBBIM OTEKOM (puc. 1).

W3MeHeHHs B CTCHKE TOHKOM KHUIIKKA XapaKTePH30BaJIKCh
OTCKOM, Pa3pylICHUEM KHIICUHBIX BOPCHHOK, BOCIHAJIU-
TeNbHON MH(UIBTpaIKel, TUCTPOGUICCKUMHE U HEKPO-
OMOTHYCCKUMH U3MCHCHUSIMHU SHTCPOLIUTOB U SHIAOTCIIHUS
MHKPOCOCYNOB (puc. 2).

Tabnuya 1. 3amepvr Redox-nomenyuana é Qunamuke sxcnepumenma y Kpulc nocie janapomomuu (Ma)

Bpems mocJie JianaporoMun
Opran 10 mumn. 30 muH. 60 MuH.
n=42 n=42 n=42
MeYeHb -73,2+0,05 -73,4+0,04 -75,4+0,05
MaHKpeac -64,4+0,02 -72,6+0,01 -75,1+0,04
TOHKAas KUIIKA -66,8+0,01 -73,2+0,02 -75,6+0,02

Tabnuya 2. 3amepor Redox - nomenyuana 6 Ounamuke sKCnepumenma y Kpvic nocie peranapomomuu (Me)

I'pynma Bpems mocJie peanapoToMuu
Opran 12 yacoB 24 gaca 48 gyacos 72 gyaca
n=42 n=29 n=17 n=17
OCHOBHast -78,24+0,03 -78,8+0,05 -76,8+0,04 -77,1+0,05
e4YeHb ext
KOHTPOJIbHAS -77,3+0,02 118,9£0,01 ext ext
OCHOBHast -75,2+0,05 -76,2+0,05 -74,6+0,04 -74,4+0,05
aHKpeac ext
KOHTPOJIbHAS -74,9+0,02 11210,04 ext ext
OCHOBHasI -79,240,02 -80,2+0,03 -77,8+0,02 76,7+0,03
TOHKAas KUIIIKA ext
KOHTPOJIbHAS -80,1+0,03 11620,02 ext ext

Puc. 1. llanxpeac xpoicol. Oxkp. eemamoxcunurnom u 303urom. ¥Ye. X200-360. 1a — 6 nopme: 1 — nankpeamuueckue
ayunycwl,; 2 — YeHmpoayuHo3Has Kiemka,; 3 — MedicOonbKo8as coeOuHumenvras mkans, 16 — cnycms 12 yacos nocne
mooenuposarus OII (konmponvras epynna): 1 — cmeamonexposvl, 2 — coxpanennas mxaus IDK; 16 — cnyems 24 uaca
nocie Koppekyuu IHmepanbHoU HedoCMamoyHOCmu (IKCnepumenmanvhas epynna): 1 — ayunycel, 2 — omex,

3 — oucmpoghuueckue u HeKpobUOMUYECKUE USMEHEHUs
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Puc. 2. Tonxas kuwika xpoicol. Okp. eemamoxcunurom u 303unom. ¥8. X200-360. 2a — 6 nopme:

1 — cnuzucmas obonouka, 2 — mwiuieunvlil ciol, 3 — eopcunxu,; 20 — cnycms 12 uacos nocie mooeruposanus OI1
(konmponvHas epynna). 1 — paspywenue 60pcutok, 2 — eocnanrumenvhas unguivmpayus, 3 — omek, 26 — cnycms 24
uaca nocie KoppeKyuy IHMepaIbHol HeOOCMAmoYHOCIU (IKCNePUMEHMANbHASL 2pynna): 1 — decmpyKyus 60PCUHOK,

2 — socnanumenvHas UHQUILMPAYUS CIU3EB0U 000N0UKY, 3 — AGTEHUsL OMeKd

Puc. 3. Ileuensv kpvicol. Oxkp. eemamoxcununom u 303unom. ¥Ys. X100-360. 3a — 6 nopme: 1 — neuenounvie banxu,
2 — nopmanwuwiil mpakm, 3 — yenmpanvnas eena., 36 — cnyems 12 uacoe nocie mooenuposanust OI1
(konmponvHas epynna): 1 — eocnanumenbuwill ungurbmpam, 2 — NOIHOKPOGUE CUHYCOB,

3 — eudponuuecxas oucmpous cenamoyuma.; 36 — cnycms 24 uacos nocie Koppekyuu SHmMepaibHoll
He0OCmamoyHocmu (IKCnepuMeHmanvhas epynna): 1 — eenamoyum c asieHusmu oucmpoduu,

2 — gocnanumenvuwlii uHGuILMpPaAm, 3 — 08Ys0epHbIll 2enamoyum

[Tocne mpoBeneHUsT paHHErO PHTEPAIBHOTO NMHUTAHUS
crmycts 24 9aca ompenenssicss He3HAYUTEIbHBIH OTEK
TKaHEeH CTCHKH TOHKOH KWIIKH. BocmanurensHas mumdo-
TUCTHOLMTAPHAS HH(UIBTPALs yMEPEHHO BBIPaXKEHA JINIIh
B MBIIIEYHOM CJIO€ W B CIM3HUCTOH. BbIcoTa KHIIEUHBIX
BOPCHHOK MEHBINE, YEM B KOHTPOJBHOW TPYIIIIEC 3a CUET
YaCTUYHOTO UX pa3pymuieHws. OnpenersroTest JUCTPOGHs 1
JIECKBaMaIysl B 9HTEPOLIUTAX, IHIOTEINH TEMOKAIMIIIAPOB,
KOTOpPBIE TI0 CPABHEHMIO C KOHTPOJIbHOW I'PYIIION UMEIOT
MEHBIITYIO BHIPAKEHHOCTb.

Jst CTPYKTYPHBIX M3MEHEHUH TKaHU II€YeHH Oblia Xa-
pakTepHa mucTpodus U HEKpoOHO3 TemaTonnuToB, (Gop-
MHUPOBAaHHE BOCIIAJIUTEIbHBIX MUKPOUH(HUIBTPATOB, B
MOPTANbHBIX TPAKTaX, NEYCHOYHBIX JOJISX HAONIOIAINCh
TIEPUTIOPTATEHBIE «CTYICHYAThIe» HEKPO3HI (pHc. 3).

Cmrycts 24 aca ¢ Hagajia paHHETO YHTEPATHLHOTO ITUTAHUS
OONBITMHCTBO CHHYCOB OBUIM PACUIMPEHBI M COACPIKAIN
LENOYKU JTMM(OLUTOB; OTMEYAETCs THIIePILIA3Hs KICTOK
Kymdepa. B nedaenouHO TKaHN HAOMIOAAIOTCS TIPU3HAKA
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YMEpPEHHOTO OCTPOTO BOCTIAJICHHS, B TIOPTAIBHBIX TPAKTAX
- yMepeHHas TUMQO-THCTHONNTApHAS MH(DUIBTpAIHs,
B MEPUIIOPTAILHON 30HE BU3YAJTU3UPYIOTCSI OIUHOYHBIC
«CTYTIEHYATBIE» HEKPO3bl; PHJOTENNN MOPTAIBHBIX CO-
CYIIOB - C ITUCTPO(PUUECKUMH M3MEHEHHUSIMHU, OTEKOM U
neckBamanuei. HaGmromaeTcss yMepeHHOE KOIHYECTBO
JIBYSIICPHBIX TE€NATOIINTOB, HEKOTOPBIE T€NATOLUTHI B CO-
CTOSTHUH KMPOBOH U THAPONTNIECCKON THCTPODUH.

IIpumenenne 5% pacTBopa INIOKO3bI, BBEIEHHOTO B 30H]
yepe3 CI0HOCTOMY, YMEHBINIAET JIETATbHOCTh YKCIEPHU-
MEHTaJIbHBIX KpbIC HAa 50%. Mopdonoruueckn yMeHb-
1aJ1ach BBIPAKEHHOCTD MTATOJIOTMYECKUX NU3MEHEHUI B
MOKETYI0YHOM XKeje3e, TOHKOM KMILKE W MEYEHH 10
CPaBHEHMIO C )KMBOTHBIMHU, KOTOPBIE SHTEPAIBHO HE
TIOJTy4ajIl PAacTBOP TIIFOKO3bI.

IIpoBeneHne paHHETO PHTEPATBHOTO NMHUTAHHUS Yepe3
MHKPOCIOHOCTOMY YMEHBIIIHJIO BRIPAKEHHOCTD ITATOJIOTH-
geckux n3mMenenuii B IDK, ToHKoON KHIIKe B TTIE€YSHH, ITO
TTOATBEPKAACTCS MOPPOTOTHISCKUMHI UCCICIOBAHUIMHI
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U pe3ylbTaTaMH 3aMEPOB Ha MOBEPXHOCTH 3TUX OPraHOB
Redox-norennuana.

Taknum 00pazoM, aHATU3UPYsI PE3YIIBTATh MOJICTUPOBAHUS
OCTPOro IIaHKpPEaTUuTa ¢ IOMOIIbI BBEACHUS XKEJIUU, B
HCCIIEAYyEMOU TKAaHU YXKE B IEPBBIC YAChl BBISBIISIIOTCS
MPU3HAKK OCTPOIl OTEYHO-TeMOpparu4eckoi hopMel
BOCHAJNICHUS TOKENyI0YHOM Kenespl. [ToBpexnenue
IDK MOXKHO OOBSCHUTH aKTUBHPYIOIIMM BO3JIEHCTBUEM
JKEJTYH Ha POTEO0- U JIUMOIUTHUECKIE ePMEHTHI BHYTPH
AIMHYCOB, U OOCTPYKIMEW MPOTOKOB, YTO MPUBOAMT K
ayTOKaTAJIMTUYHOMY II€pEBapUBaHUIO kejle3bl. MOXKHO
HIPEAIIONIOKUTD, YTO BCICACTBUE NECTPYKTUBHBIX U3MEHE-
HUI MAaHKPEATOIIMTOB IIPOUCXO/IUT BHIOPOC OMOJIOTHUECKU
AKTHBHBIX BEIIECTB B KPOBb ((DEPMEHTHI, IIUTOKUHBI, TOK-
CHHBI), 4YTO O0YCJIOBIMBAET XEMOTAKCHC HEUTPO(DUIIOB U
THCTHOIIUTOB, HAPYIICHUE MUKPOILUPKYIIAIIUH U TPUBOIUT
K BTOPUYHOMY HOBpeskaeHnIo napeHxumsl [DK.

AHanu3 pe3ynbTaToB MONYyYEHHBIX TaHHBIX ITOKa3al, YTo
OCTpPBIU IIAHKPEATUT, MOJCIIUPYEMBIH BBEICHUEM JKEIUU
B IMAPEHXUMY MOKETYI0YHOM *KeJIe3bl, BBI3bIBACT 3HAUU-
TETBHYIO JIETATbHOCTH KpbIC (50-80%) 1 conmpoBoOXKIaeTCS
3HAYUTEILHBIMU MOP(OIOTHYECKUMHU H3MEHEHHUSIMH B TOH-
KOH KHIIIKe U TIe4eHH KpbIc. Mopdosornueckre n3MeHeHUs!
B TOHKOH KHIIIKE XapaKTEePU3YIOTCS OTEKOM, pa3pylIeHHEM
KHIICUHBIX BOPCHHOK, BOCTIAJIMTEIILHON HHUIBTpALHEH,
JUCTPOPUUHBIMA U HEKPOOMOTHYECKUMH M3MEHEHHSIMHU
SHTEPOLIUTOB UM 3HJOTENHUS COCYNOB. (I CTPYKTYypHBIX
M3MEHCHUN TKaHU IEYCHU XapaKTEepHBI AUCTPOHUs
U HeKpoOMo3 remarounurta, GopMuUpoBaHUE BOCHAIH-
TEJIHHOI0 MUKPOMH(HUIBTPATa B MOPTAIBHBIX TPAKTAX,
MEYCHOYHBIX OJIAX, EPUIOPTAIIBHbBIC «CTYIIEHUYAThIe»
Hekpo3bl. OTMeYaloch YCHUJICHHE penapaTUBHBIX MPO-
L[ECCOB B MEUEHM, YTO MOATBEPKIACTCA YBEIUUCHUEM
JIBYSJIEpHBIX TernaTonuToB. [IpuMeHeHne ox1axJeHHOTO
pacTBOpa IIIOKO3bI, BBEACHHOHN Yepe3 30H CFOHOCTOMBI,
YMEHBIIUJIO JIETadbHOCTh (10 12 4 HaOdIOnCHUS HA
50%) sKcriepUMeHTaIbHBIX KUBOTHBIX, BRIPA)KEHHOCTh
MaTOJIOTHYECKUX U3MEHEHHI! B OJKEITyJOUHOH XKenese,
TOHKOM KHIIIKE M MEYEHU B CPAaBHEHHUH C KUBOTHBIMH,
KOTOpbIC Ha pOHE MOJICTUPYEMOT0 MaHKpeaTHTa He Io-
Jydaanu KOPPEKIHH.

Ha ocHoBaHMM TOJy4eHHBIX MOP(]OIOTHUECKUX HC-
CIIEJOBAHUI, TOBPEKICHUS TOHKOU KUILIKY IIPU OCTPOM
[IaHKPEATUTE, KaK U IPYyTUX OPraHOB IIAHKPEATOAYO/e-
HaJIbHOU 30HBI, CBS3aHO C HENIOCPEICTBEHHBIM I10BPEXK-
JIAIOLIUM BO3JIEHCTBHEM (EPMEHTOB IOKEITYI0UHON
JKeJle3bl, OMOCPEIOBAaHHBIM BIMSHHEM THIephepMeH-
TEMUM, IUTOKMHOB U IOJOKUTEIBHOTO XEMOTaKcuca
BOCHAJIMTEIbHBIX KJIETOK. 3HAYUTEIbHbIE MOP(OIOTH-
YECKUE M3MEHEHHS TIEYCHHU 0OBSCHSIIOTCS MPSIMBIM BIIUS-
HUEM aKTHBUPOBAHHBIX (DEPMEHTOB MOIKEIYI0YHOM
xKele3bl (TPUIICUH, dJacTa3a, XUMOTPHUIICUH, KapOoK-
CHIIENTH/Ia3a, JUNa3a), KOTOPbIe MOCTYNAalOT B OPTaHbI
yepes NOPTAIbHYI0 BEHY B 3HAUUTEIIbHBIX KOJUYECTBAX.
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3HauKuMas posb B MOBPEKACHUH T'eNaTOIUTOB MPUHA-
JIC)KUT HAPYLICHUI0 MUKPOLUPKYJISALHUU, YIydIICHUE
KOTOPOIl 00yCIOBICHO BIMSHUEM [IIOKO3BL.

BoiBoab1

1. Mopdosorudeckue UCCaeI0BaHUs BBIIBIIIH, YTO PAHHEE
SHTEpaJbHOE MUTAHNE HKCIIEPUMEHTANIBHBIX KPBIC Yepes
€IOHOCTOMY 3aMeJISIET Pa3BUTHE MMATOIOTMUECKUX U3MEHE-
HUU B MOKETYA0YHON JKeje3e, TOHKOW KUILIKE U IEYEHH,
[0 CPABHEHUIO C KUBOTHBIMH, KOTOpPbIE Ha MPOTSKECHUU
JKCIEPUMEHTA €r0 HE MOJIyyalu.

2. Ilokazarenu peJOKCOMETPHUHU MPHU PETUCTPALUM HA
opraHax OpIOIIHON MOJOCTH (TIO/PKEIYIOUHAs JKeesa,
TOHKAasl KHUIIKa, MEYEHb) KPbIC MPHU MOAEIUPOBAHUHU
OCTpOTro MaHKpeaTUuTa yKa3blBalOT HA MO3UTUBHOE BIIUS-
HHUE€ AHTEPAJIbHOIO MUTAHUSA HA TKAHU MOKEITYA0YHON
JKeJIe3bl, TOHKOM KUIIKK U MEYEHH, YTO MOATBEPKIAETCA
MOP(OJIOrHYCCKUMHE JTaHHBIMU.
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SUMMARY

THE REDOX POTENTIALS AND MORPHOLOGICAL FEATURES
OF THE PANCREAS, SMALL INTESTINES AND LIVER UNDER EARLY ENTERAL NUTRITION VIA
MICRO-JEJUNOSTOMY IN MODELING OF ACUTE PANCREATITIS

Khatchapuridze G., Leonov V.

Sumy State University, Ukraine

The article investigates morphological changes in pancreas,
liver, and small intestine after early enteral nutrition in
Vistar rats after modeling of acute pancreatitis and creation
of jejunostomy. Morphological changes and redox potential
measurements show that early enteral nutrition via micro-

jejunostomy slows down the development of pathological
processes in Vistar rats.

Keywords: experimental acute pancreatitis, early enteral
nutrition, micro-jejunostomy, in Vistar rats.

PE3IOME

REDOX-NIOTEHIIUAJIBI U MOP®OJIOT'MYECKUE OCOBEHHOCTH MO/KEJIYI0OUYHOM
JKEJE3bI, TOHKOM KUIIKW Y TIEYEHU ITPU PAHHEM DHTEPAJIbHOM ITUTAHUU YEPE3
MHUKPOEIOHOCTOMY B YCJIOBUAX MOJEJIUPOBAHHOI'O OCTPOI'O TAHKPEATHUTA

Xavanypunase I.B., Jleonos B.B.

Cymckuti eocyoapcmeeHnblil yHugepcumem, Yxkpauua

B crarbe mpencraBiieHbl MOp(OIOrHYecKre JTaHHEIE,
OTpakalouiue AUHAMHUKY U3MEHEHHMH B IOMXKEIY-
JIOYHOH ’KeJie3e, TOHKOM KHIIEYHUKE U MEYCHH NP
MIPUMEHEHUN PAHHETO YHTEPAIbHOIO MUTAHUS TOCIe
MOJIEIMPOBAHUS OCTPOTO MaHKpeaTHuTa ¢ Imocie-
ayomuM GopMupoBaHHEM MHUKPOCIOHOCTOMBI. Mc-

M0JIb30BAHME PAHHET0 YHTEPAIBLHOI'0 UTAHUS Yepes
MHKPOCIOHOCTOMY IO3BOJIMIIO 3aMEJJIUTh Pa3BUTHE
MaTOJIOTHYECKUX IPOIECCOB, YTO MOATBEPIKACTCS
MOP(OJIIOTHIECKUM HCCIEIOBAHNEM U N3MEPEHUAMHU
Redox-nmoTeHnunana yka3aHHBIX OPTaHOB OPIOHIHOMN
MOJIOCTH B TEUEHHH DKCIIEPUMEHTA.

Ggboydy

30bgmgobliols, {gMomo bofesgol s mgodanols Redox-3m@gbiosgmols dshggbgdemgdo
©s JOOFMEMA0A0 Mogolgdy®gdsbo doiHmogybmliEmdool yodmygbgdom

S gm0 gbBgh o 33960l 300mdgddo dmegemomgdygmo 8§ g039 3563095 0G0l ML

3 bododydady, 3. ergmbmgo

Leydol Lobgerdfogm gbogg@lodgdo, g3@sobs

bBo@Gosdo Fo@ddmpagboamos dmbsi9dgdo dmweg-
@odmgdygmo IFgo39 35b3Mgododoll @AMl dog-
OM0g9bmb@mdols dgdggmdomn  sEEgymo 9bFGgas-
@IA0 33900l 300Mm698To 35bgMgolido, mgodendo

o Fg®oa bofanogdo (3geoggdosms ©obsdogols
dglobgd.

© GMN

SO 0 9bHgtom o 339ds d036m0g9bmli@m-
dol aodmygbgbdom Vistar-ols bobols godmayggddo

0den ggs 3omM@ma0®o 30m3gLols aobgomsmgdols
‘d93(30090sl, o3 @obBYMLYds INORME MY YOO
(g0 gdgbols s Redox-3m@gbiosaols Lowowg-
9o0b Loggdgam by,

75





