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Joporue xojuieru!

Cyuralo CBOMM ITPUATHBIM JOJIIOM COOOIIMTB, YTo ¢ 1995 roma Mml
IpUCTyIIaeM K MyOIMKalmu XypHana "MeouimMHcKas Hayka ApMeHMM',
KOTOpBI# CTaHET BeAYIIMM HayYHBIM M3IaHMEM MeIUKO-0MOJIOTMIECKOTO
npoduna B Haluei pecirybimkKe.

Hacrosmmit XypHai sBiI€TCs HOCTOMHBIM IIPOXOJDKATENIEM paHee
U3/1aBaEMOro XypHaja "DKCINEpUMEHTAIbHAA M KIMHWYESCKAasd MEIUIU-
Ha" — opraHa HaioHansHo#t Axagemuu Hayk (HAH) Pecry6imixu Ap-
MeHUS.

Coob11alo; Takke, 4TO HOBasA peHaKLMOHHAasA KOJUIETMA 3HAYMTEJBHO
pacliMpWiia HaydHble, OpraHM3allMOHHBIE M TEXHUYECKHE BO3MOXHOCTH
JKypHaJla, obecrieyMBaloIMe IyOIMKALIMIO OO30pHBIX M OpPHUIMHAIBHBIX
cTaTeif, HOBEMILIMX NOCTMDKEHMA MEIUIIMHCKOMA HayKH, NMCKYCCHA, a
Takke MH(MOPMaLMIO PEKJIaMHOIO IIOpAlKa Y4YeHBIMHM-MEIMKAMU ApMe-
HMM, apMSHCKOM AUACTIOpHl U CTPaH OGJIMDKHEro M JajbHEro 3apybeXbs.

XKypHan 6yner peryiapHO WH(MOPMHMpPOBATh Bac o HaydHO-HMCCIEIO0-
BaTEJIbCKON NeATEIIbHOCTA MHCTUTYTOB U yupexneHuiA cuctembl HAH u
OCBelllaTh aKTyaJIbHbIe BOIIPOCHI 3paBOOXPaHEHUA ApPMEHHH.

OIHOBpeMEHHO 00palaloch K MEIULIMHCKOM OOIIECTBEHHOCTH OKa-
3aTh BCECTOPOHHIOIO ITOAZEPXKKY B CTOJIb HEOOXOAMMOM I HalIei pec-
MyOJIMKH HaYMHaHUWH.

Ihaenwlii pedaxmop Pexmop EpI'MY,
OeticmaumenvHbill YneH Axademuu Hayx PA
npog. B.II. Axonsn

Epeeancicuii 2oc. med. ynueepcumem

w. Kopiona, 2, Epesan 375025

Ten. 581802, 225757

Dakc (7-8852) 521791, (7-8852)151812



Dearest colleagues!

I have pleasant duty to inform you that since the beginning of 1995
we have started to publish a journal "Medical Science of Armenia”, which
is a leading scientific publication of biomedical character in our republic.

The journal "Medical Science of Armenia" is a merited continuer of
the formerly established traditions of the journal "Experimental and
Clinical Medicine” published before by Armenian Academy of Sciences.

At the same time I should like to inform that the editorial Board has
significantly reformed the function and structure of the former journal
which is expressed, in the first turn, by, the possibility of publication of
completed and stage scientific researches, reviews and original articles,
discussions and summarizing papers of scientists from all over the world.
The journal has a sufficient volume, technical and illustrating means for
giving information on the latest achievements of contemporary medical
science, creation of new medical technologies, drugs and advertisements.

The journal would regularly acquaint you with organizational,
scientific-research and practical activities of the institutions in the system
of Armenian National Academy of Sciences and Health Ministry of
Republic of Armenia. The journal publishes articles of medical scientists
of Armenia as well as of our compatriots from abroad.

I address a request to all Armenians in Diaspora, medical scientists of
the whole world to support by all possible means our project, which is
extremely important for all Armenians, so that we could ensure high
quality and regularity of publication of the journal "Medical Science of
Armenia”.

Editor-in-Chief Head of the Yerevan State Medical University
Member of Armenian National Academy of Sciences
Prof. V.P. Hakopian

Yerevan State Medical University,
Koryun str. #2, Yerevan 375025,
Republic of Armenia

Tel. 581802 (off.), 225757(res.)

Fax (7-8852) 521791, (7-8852) 151812
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MEIULIMUHA APMEHUU
(McTopryecKkmii 04epK)

C.A.Bapoansn

/Epeeanckuii 2ocyoapcmeennbiii MeOUuyuHCKUl yHueepcumem
um. M.Iepayu/

MenuMimHa, SBIAIOIIAACA HEOThEMIIEMOMN YacThlO APEBHEH KYIBTYpPHI
ApMEHHH, CBOMMM KOPHIMM YXOIOUT B IIy6b BekoB. IIuTaeMas mcTokamu
HapoIHOM MEOWLIMHBI, OHa BoOpaia B ceOs Jie4eOHBIM OIMBIT MHOTHX ITO-
KOJICHUI. ApMAHCKasd HapoaHas MeOUIIMHa, HacUMTHIBAlOIas ITOYTH
TPEXTBICIYEIICTHIOI HMCTOPMIO pa3BUTHSA, pacriojiarajia Gorateifieil cok-
POBHMILHMLIEH JIEKapCTBEHHBIX CPEACTB, BKJIOYAIONIEH ITpeACTaBUTEIEH
¢nopsl, dayHsl M HEOpraHMYeckoil rpuponsl ApmeHuM. OcobeHHO ciia-
BWIMCh B IPEBHOCTH JICKADCTBEHHBIE pacTeHMsA ApPMIHCKOIO Haropss,
KOTOpbi€ BBIBO3WIMCh BO MHOTHE cTpaHbl Bocroka M 3amama. AHTHYHBIE
aBTOpHI YIIOMMHAIOT O LIeJIEOHBIX pacTeHMAX apMAHCKoM ¢uopsl [1]. OAu-
ockopull B cBoeM Tpyne "Materia medica” moapo6GHO ocTaHaBIMBaeTCH
Ha apMAHCKMX BMIaX, OTJIMYABIIMXCS, II0 €ro CJIOBaM, 3aMeyaTeIbHBIMU
LeeOHbBIMU CBOMCTBaMM [2]. ApMAHCKME HMCTOPUMKH COOOIIAIOT HEMAJo
MHTEPECHBIX CBEACHMUI O NpeBHEel apMsHckod MemmimHe. Otell apMaH-
ckoif ucropuorpatpuu MoBcec XopeHalW TMILET, YTO Liapb Barapmiax
o3nopoBis 6onoructeie Kpas Tailika u Kora, cosmaBasg TaM BeJIMKOJEIN-
Hble calbl U LIBETHUKH, B KOTOPBIX BHIPAILIMBAIMCH JIEKADCTBEHHbBIE pa-
CTEHMsI, BCTpeyalolMecs B JUKOM BHIE B pa3jIMUHBIX pailoHax ApMeHUH
[3]. LleneGHble cBoiCTBa HEKOTOPBIX pacTeHMit (OpMOHMSA, YepHyIKa,
amacruop) INpUBEIM K BOSHMKHOBEHMIO MX KYJbTa B A3BIYECKOM ApMe-
HUH. :

Bosbiiol MOMYJIAPHOCTBIO MMOJb30OBAIMCh TaKXkKe JIeKapCTBEHHBIE
CpeIcTBa HEOPraHUYECKOrO ITPOUCXOXIEHHUsI (apMAHCKas INIMHA, apMsH-
CKMI KaMeHb, apMsHcKas Oypa, COeOMHEHHA PTYTH, XeJe3a), NpHMe-
HABIIMECSI B Ka4yeCTBE IPOTHBOBOCIAJIMTENILHBIX, ITPOTHBOAJUIEprHYEe-
CKMX, TIPOTUBOOITYXOJIEBBIX U aHTUTOKCHYECKUX TIPEIIapaToB.

KpoMme JjiekapcTB pacTUTEIBHOIO IPOMCXOXIEHUS U HeOpraHW4ecKom
NpUpPOAbl, B apMAHCKOI MEAMIIMHE B TPOILIOM HCIOJb30BAJIMCh TaKXe
JIeKapCTBEHHBIE CPENCTBa XMBOTHOTO ITPOMCXOXIEHHWA (OpraHHbie, TKa-
HeBble U (pepMeHTaTHMBHBIe MpemnapaThi). K uYMciy MX OTHOCHIMCH BbI-
TSXKM TOJIOBBIX JXKeJie3, MO3ra, ITe4eHH, CeJIe3eHKM, XEYb HEKOTOphIX
XUBOTHBIX, CBIBOPOTOYHAs 3aKBacKa pyOLIOB XKeJyoKa 3aiilla, npemnaparthbi
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CMeILaHHOM TIPUPO/bI: TAK HasbiBaeMas "BiaXHas 3y¢a“, MyMUe ¥ HEKO-
TOpBIe ApYrHe, oblafalonMe TOPMOHAIBHBIM, aHTUTOKCUYECKMM H TIpO-
TUBOCKJIEPOTMYECKUM [EHCTBHEM.

HUsobperenue B Hayare V B. Mecponiom MaiuTolieM apMsHCKOro aj-
daBUTa Jajio0 Hayauo ApeBHEl KHIDKHOCTH, B KOTOPO MOYETHOE MECTO
3aHSUM TPYABL 0 MeauuMHe. C IOABIEHUEM MEIMIIMHCKON JIMTEPaTyphl
YCTHBIE TpalULIMM HApOXHOW MEIMLIMHBEI HE IpEeceKMCh, a COXpPaHM-
JIMCh, CyXa (PyHAAMEHTOM ITMCBMEHHOM MEIVLIMHBI. ApMSIHCKas Kiac-
cHYecKas MeIMIMHA Ha 3ape CBOEro pasBUTHMs MCIbiTala GJlaroTBOpHOe
BIMsIHUWEe aHTMYHOM Hayku. Tpymsl Ilnatona, Apucrorens, ['mrrokpara,
Tanena, nepeseaennnie B V-VIII BB. yewymaMu rpekodHIbCKOA MEPEBO-
JIUECKOM IIKOJNBI Ha APEeBHEAPMSIHCKUM SI3BIK, ChIrpajid OOJBIIYIO pOJb B
dopmMupoBaHM MHPOBO33pEHMA apMIHCKHMX Bpaudeil. B cpenHeBeKoBoii
apMSHCKOM KHVDKHOCTU aHTUYHOE YYEHHME O YeThIpeX CTUXMUIX Y 9KBHBa-
JICHTHBIX MM YEThIpEX KapAMHalbHBIX BJlarax BIIEpBHIC BCTpEYaeTcsi B
Tpyae EsHuka Kox6aum "OrnpoBepxeHue epeceit” [4]. OgHako momyMo
KapAWHAJIbHBIX Biar, E3HMK yuuTHIBAI TaKKe BIMsSHME (aKTOpOB BHEII-
He# cpefbl. DTMM BpeIHBIM (daKTOpaM OH MpHAaBay GoOJIBIIOE 3HAYEHUE
B BO3HMKHOBEHMH HEPBHBIX M TcuxudecKux Gonesueit [5]. Eanmk Kox-
6alm ymeisul OoiblIoe BHMMaHHWE BOIIPOCaM JIEKAPCTBEHHOM Tepanvw,
TpeKpacHO 3Has ACHCTBUE LieJIeOHBIX TpaB ApMeHuH [6].

IIpocnapneHHbI uiiocod cpemHeBeKOBoit ApMeHuM JlaBun AHaxT
ObUI MPEKPacHO 3HAKOM C IPHHLIMIIAMM TMITTIOKPATOBCKON MEeIWLIMHBL. B
ero couMHeHMax "OnpexpeneHue wiocodpmn”, "Anamvs "Beexenus ITop-
dupua", "TonkoBaHue "AHATUTUKA ApUCTOTENA"" 3aTPOHYTHI MPOGIIEMBI
MEIULIMHCKOTO XapaKTepa, KacaloliMecsi BOIIPOCOB aHATOMMH, (HU3HONIO-
TMM, TIATOJIOTHH, JIEKAPCTBOBEACHMs, TMTMEHbI U Bpa4yeOHOi aTuxu [7].
BckphiTHEe TPYITOB U BMBHMCEKIIMOHHBIA METOI, NMPUMEHABIIMIACT MEAW-
LIMHCKOM IIIKOJIOM aHTUYHOW AJICKCaHIpPHH, ObUIM BHENPEHBI B IMPaKTUKY
apMAHCKMMM BpayaMHM, TECHO CEA3aHHBIMU C aJIEKCAaHAPUMCKHMMHU Tpaay-

Bormbioit MHTEpeC K MEAMLIMHE ITPOSBILUL BBIAAIOIIMICA apMSHCKUIA
acTpOHOM, MaTeMaTHK M ¢wiocod AHanmsa IlIupakaim, cocraBUBIIMIA B
667 r. cBox Hayk "KHHUKOH", KyZla HapsAy C COYMHEHWSMM IO aCTPOHO-
MMM, MaTeMaTHKe, TEOpMM KaJieHAapsa M (uiocoduy BOIUIM TPYABI IO
meqimHe. AHaHua Illupaxaim 3aHMMalicsi TakKe BOIpocaMy (bUTOTeE-
parau [8].

BiaronpuaTHBIE YCIIOBHUA I Pa3sBUTUS MEIULIMHBI CIIOXWINCH B X-
XIBB: B AHuiickoM LiapctBe BarpatupmoB. B anwmiickoit M psme mpyrux
CpEeIHEBEKOBBIX : aKaleMUsIX Hapsmy ¢ ¢wiocodpueil U ecTeCTBEHHBIMU
HayKaMH TIperiofiaBajiach Takke MeauimHa. HaubGosee rmoiHo MemvimH-
CKMe IIPEICTABICHUSA STOW SIOXM OTpPasWwiIMCch B couyMHeHMsax ['puropa
Maructpoca, coBpeMeHHUKa M6H CuHBI, oqHOro M3 KpyNMHEHIIMX ap-
MAHCKMX YYEHBIX 3JUIMHMCTHMYEecKOro HarpaBiieHus. Cromiiia Barpatu-
OB AHM, OBIBIIas B Ty IIOPY KPYIHBIM KYJbTYPHBIM LIEHTPOM, ITpUBIIE-
KaJia K cebe yYeHBIX U3 pa3HbIX cTpaH cBeta. C MHorMmM M3 Hux I'purop
Maructpoc Haxomwicsa B Iepermcke. OTHMM M3 €ro KOPPECIIOHACHTOB
6bU1 BU3aHTUIMCKMIL Bpau Kiopakoc, BEICTYNMaBIIMiA B AHM C JIEKLIMSIMH O
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HIeATEJIbHOCTH ' TIMILIEBapUTEJbHBIX OpraHoB. B HayuyHOU mMcKyccuM ¢
KropakocoM apMAHCKMIA ydeHBIH BbIKa3all CBOIO 3pyAMLIMIO B oO6IacTu
MEIVLIMHBI U rinybokoe 3HaHue TpyaoB IDmatoHa, Twrmmokpara, TaieHa.
OnHako MarucTtpoc 6bUT HE TOJNBKO YYEHBIM-TEOPETHMKOM, HO M OITBIT-
HBIM TIpaKTUYECKMM BpadoM. B TNMCBEMax, agpecoBaHHBIX HACTOSATEIIO
CeBaHCKOro MOHACTHIpSI OTHOCHUTEJIBHO 60JIE3HM ITOCIIEMHETO apMIHCKO-
ro uaps u3 auHactuu BarpatuaoB I'aruka, a Takke B Te€X, B KOTOPBIX OH
pUCYET KapTHHY OCIIbI, TIOpa3MBIICH €ro chblHa, — BCIOAY OIIYIIAETCS
ONBITHBIA Bpa4Y ¢ TOHKOM MHTYHMLIMEH, TIpEeKpaCHO 3HAKOMBIA C KIIMHM-
KOM, JIEKApCTBEHHOM Teparvei U, B ocCOOEHHOCTH, ¢ ¢uTOTEparmei [9].

OrpoMHBIi UHTEpeC K aHTUMHOM KYJIBType TIPOSBISUIA U ApYrUe yde-
HbIe 3TOM 2MoxH, B YyacTHocTH OBaHHec Capkamar (1045-1129 rr.). B-
paxkasi HOBble BESTHMsI 3MOXM apMsHcKoro BospoxmeHus (X-XIVEB.), oH
paToBaj 3a OINBITHBIA ITyTh ITO3HAHMWSA U CBETCKMIA XapakTep Hayku [10].
Takass 'MHTeJUTEKTyaJlbHasi 0OCTaHOBKa OGJIarorpMsATCTBOBAAa Pa3sBUTHIO
CBETCKMX HayK, M B IIepBYIO o4Yepenb MeIULIMHBEL. ‘VIMeHHO B aHMickuit
nepuoa 6bUIO ITOJIOXXKEHO HaYayio 'CO3MaHMIO OPUIMHANBHBIX COYMHEHMIM
GXIIKapaHOB, TOCBSIIEHHBIX BOIIPOCaM ITATOJIOTMM, TepalliM M JieKap-
cTBoBeeHMs.  MicTopusi, K coXaJleHMIO, HE COXpaHWIa MMEHHM aBTopa
MpOCIaBJICHHOIO JIeYeOHMKa, HaITMCAaHHOIO "BO BpeMeHa IT06EIOHOCHOro
uaps I'aruka” (990-1020), T.e. MpUMEPHO B TO Xe Bpems, 4ro U "KaHoH"
U6H Cunbl. B mansHelimem (XII-XIII BB.) seye6HUK GBUT OTpeaaKTHpO-
BaH B Kywmxuiickoit Apmenmu [11].

Tor ¢akT, YTO BBILICYIIOMAHYTBIA aHWMCKMUA JIe4eOHMK OBUT OTpe-
JaKTUpOBaH M [HOITOJIHEH HBYMS HOBBIMM pasaeiiaMd B Kwmmxuiickoit
ApMenuM, He ciydyaeH. Ilocire mageHus uapctBa Barpatumos (1045) on-
HMM U3 BJIMATENBHBIX TIOJIMTUYECKMX U KYJIBTYPHBIX LIEHTPOB CpeIHEBe-
KOBOM ApMeHMM cTaHOBMTCS KWIMKHMIfCKOe apMAHCKOe KHSDKECTBO, a
3aTeM Hapctso (1198 1.).

3nech ObUM CO3MaHBI OJIATOIPUATHEIE YCIIOBUSA I pasBHUTHS €CTe-
CTBEHHBIX HayK U MEIUIIMHBI Ha OCHOBE TpagvLIMii KOpeHHOH ApMEHMH.
[Iporpeccy Hayk, ¥ B YaCTHOCTM aHaTOMMM, B 3HAYMTEJIGHOM CTEITEHH
croco6cTBOBala CBOOOIa B OTHOLLIEHWM BCKPHITHA TPYIIOB, 3aCBHIETEJb-
CTBOBaHHAafA B apMAHCKMX MCTOYHMKAX 3TOM 3roxu [12].

HUmenno ¢ Kwmikuiickoit 'ApMeHMer M ee MEIULIMHCKOMN KOO
6bUIa CBA3aHa IUIOAOTBOPHASA HaywHO-BpadyeOHasd medATelibHOCTh MxuTapa
I'epai. "Bemixuit Mxurap”, Kak HMEHOBaJIM €r0 COBPEMEHHMKH U ITOC-
JIeAyIolIyie ITOKOJIEHUsS, ObUI OCHOBOITOJIOXHMKOM CpPEXHEBEKOBOM ap-
MSHCKOM MEIMLIMHBI, [UI1 KOTOPOM OH CAeNiall TO Xe, Yro I'rmrokpar —
Ut rpevecko, T'aneH — mia pumckoit, U6H CunHa — muia apabckoit Me-
JimHBL. OH 06061mWI, cobpal, UcciiefoBajl BpaueOHBIA OIBIT MPOILIBIX
BEKOB, KaK B 00JIaCTH KJIaCCHYECKOM, TaK U HapOTHOM MEIVIIMHBI, CO3-
IIaB TpyObl, KOTOpEIe U TOHBIHE HE YTpaTWIM cBoeil 1leHHOocTH. OcTaBuB
cBoit pomHoi ropox I'ep B mepBoit monopuHe XII Beka, 1oHBIM MxuTap
ycrpemwiics B Kwnikuiickylo ApMEHMIO, Tle OH ITONYYMJI MEIULIMHCKOE
obpa3oBaHME M TIOYETHOES 3BaHMe OXimiKarera (MarucTpa MeETHIIMHBL).
AMeHHO B 3TO BpeMs MM OBUIM CO3TaHBl COYMHEHMS, ITOCBAIIEHHBIE
BOIIPOCaM aHaTOMMM, ITATOJIOTMM, TEpallii Y JIEKAPCTBOBEACHMA, MHO-
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rMe M3 KOTOpBHIX BBMAY TIPEBPaTHOCTe# CYABOBI apMAHCKOTO Hapoja
JIONUIA IO HAC JIMILIb KaK OTPHIBKM, BKIIOYCHHbIE B JIEYSGHUKH TO3THEH-
wMx aBropoB, CTONb IUIOAOTBOPHAsA HaydHO-BpayeOHasd NCATC/BHOCTH
apMAHCKOro GXIIKarieTa MMeJia CJIEACTBMEM, YTO YX€ B IICCTHAECATHIX
rogax OH CTaJl TIPM3HAHHBLIM aBTOPUTETOM MCIMLIMHEL, Apyrom Hepceca
I[lHOpanM, MOCBATHBLIETO €My TO3MY HaTypdMIOCOPCKOro xapaxrepa
"O Hebe M ero cBeTWIAX .

B BoceMunecaTsiX rogax XII B.Mxurap I'epali NMPUCTYIIMII K cO3/a-
HMIO TJIaBHOTO TpYAa CBOei JXM3HM — KHWIHM "YTellleHWe IpH JIMXOopaj-
Kax", MaTepHaJsl Ul KOTOPOA OH TepIieJIMBO coOMpall, He TOJNBLKO M3y-
Yasi TpyIbl aHTHYHBIX ¥ apabckux Bpadeil, HO ¥ ITyTeNIECTBYS 10 3a6oJo-
YeHHBIM paifoHaM Kwmkuitickoii ApMeHMH, Tie CBUPETICTBOBIM MaJlsd-
pMA M Jpyrve JIMXOpaIKM, COCTaBJIfBIIME KpaeBylo Iatojiorvio. Heymu-
BHUTEJILHO, YTO TPYA 3TOT OBUI IpeIMETOM BHMMaHHMA BCEX TeX, KOTo 3a-
6oTwio Gyaro crpaHel, M B IIEpBYIO ouepeab KaTtoimvkoca I'puropa Tra,
nosra M ¢wiocoda, BCAYECKM IOOMIPABIIEIO M IOANEPXHUBABIIETO
Gxauxanera. B xaure "Yremenue npu ymxopaaxax” (1184 r.) mpossu-
JIMCh CWIbHBIE CTOPOHBI Mxurapa I'epali Kak y4eHOro: ero CTHXMIAHBIA
MaTEepHAIMCTUYECKMI TIOAXOA K CYIIHOCTM OOJIe3HETBOpPHOro Hadvala,
TMOIBITKY CAaMOCTOATEIBHO OCMBICIIMTD IIPUYMHBI JIMXOPAOK, cBoboaa or
CpeIHEBCKOBOM CXOJIACTUKM, OCOOEHHO B BOIIpOCaX ITHOIATOreHe3a M
JieueHHMs. 3agyMBIBasCh HaJl CYIITHOCTBIO GoJle3HETBOpPHOro Havana, I'epa-
LM BBUIBUHYJ TMITOTE3Y O "TUTECHEBOM™ Havajie, KOTOpOe NpHUCYTCTBYET B
KPOBM M JPYIMX BjlaraX OpraHMW3Ma ¥ BBI3HIBACT "TUICCHEBYIO" JIMXOPAIKY.
BunHbiit McTopuk apmsHckoi MemmimHbl JI.A.OraHecsaH mvcan: "Ocra-
ercsi OOBEKTMBHBIM M HEOCIIOPMMBIM (haKTOM, YTO HM OOVH M3 Bpadyei
n06aKTepHOIOTMYECKON 3phl He YIMOTpe6wI Wia o603HaYeHUA HHpEKIM-
OHHOTO IIpoliecca TEPMMHa, CTOJb OJIM3KO CTOAIIEr0 K MCTMHE, KaK 3TO
caenan Mxurap T'epaum [13]. B pasgene "rurecHeBBIX” Jmxopagok Mxu-
Tap I'epai momecTw pan MHGbEKLMOHHBIX GoJe3Hei, IMpPOKO pacrpo-
° CTpaHEHHBIX B CpeIHME BeKa: MaJLIpUIHBIC, TU(PO3HHIE U CEITHYECKUE
JIMXOpafKH, YyMy, OCITy, KOpb. BoraTblii ONBIT KJIMHMIIMCTA ITO3BOJIMI
BEJIMKOMY OXIIKAIIETY YCTAHOBMTb 3apa3sHUTENIbHOCTh BBIIICYKA3aHHBIX
JIMXOpaioK. DTU B3INIAOBI B €BpOIEHiCKOM Hayke B HajbHedIneM GbUM
PasBMTHL B TpyaX Bblaalolierocs Bpaya u ¢unocoda XVI B. Ixuponamo
@PpakacTopo U, B YaCTHOCTH, B ero KHure "O KOHTAaruM, KOHTarMO3HBIX
6OJIE3HSX U JIEYCHUH

Bpaspes co cxollacTHdeCKMMM Bo33peHMsAMM Mxurap I'epaim paspa-
60TaJI KOMIUIEKCHYIO CUCTEMY 3THOIATOT€HETUYECKOTO M CHMITTOMATHYE-
CKOrO JIeYeHHsd, OCHOBaHHYIO Ha IIPUMEHEHWH JIEKAPCTBEHHOM Teparmu,
IueToTeparMy M (U3MYeCKMX METOAOB. B cHcTeMe JIeKapcTBEHHOrO Jie-
yeHusa Mxwurapa I'epaii r1aBHOe MecTO TIPMHAIEXHWT (UTOTEpanyH,
OCHOBaHHOI Ha OIBbITE KAK apMAHCKON HapOIHOM MEOVLIMHBI, TaK U BBI-
COKOpa3BUTHIX cTpaH Bocroka. Cpemy JIeKapCTBEHHBIX pacTeHMA, peKxo-
MEHIOBaHHBIX apMAHCKMM OXIIKaIrieToM UIA JICYCHHA MHQEKIIMOHHO-
aJulepruyeckux Oosie3Hell, BBIIE/AIOTCA BUOBI, HaleJleHHbIe aHTHOaKTe-
PUABHBIMM, TIPOTHBOBOCIIAJIMTENBHBIMM | . TIPOTHBOAJUIEPrHYECKMMU
CBOJCTBaMH, BCTpevalolluecsi Bo ¢uiope ApMEHMM: KyBIIMHKa, ¢uanka,
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MUpHC, KOPOBAK, COJIONKA, MCCOI, AEBACHI, IOJBIHb, IIONOPOXHUK, BOJIO-
BMK, KamnepLbl, MaTa [14].

B mMeTrryecKux npearmicaHuiax Mxurtapa I'epai npM JMXopagodHBIX
6one3Hax GONbIIyIO pOJNb MIpaiu 3eJieHb, OBOIUM, (PYKTH M SATOABI, a
TaKKe MX COKM, CHpOIBI, BapeHbe. OCOOEHHO OXOTHO OH Ha3HaYaJl M3
3eJIEeHU M OBOLUEH KOpPH3aHAp, 6a3swMK, NeTpymKky, 6aMuio, roprynax, us
(hpyKkTOB — rpaHaT, aiiBy, BUHOTDal, JIOX, UHJKUpP, TPYAHBIC ATONBI, CIIM-
Bbl, YepHUKY. B 3aBUcMMOCTH OT OpMEL M cTaguM 3a60JNIEBaHUA apMIH-
CKMM OXIIKareT Ha3HayaJl JIETKOYCBOSIEMYIO, HO KaJIOpMIAHYIO - ITMINY:
CBEXYIO phi0y, LIBIIUIAT, MACHOW COK, AMYHBIN XEJITOK, MOJIOKO ( IId Je-
rOYHBIX GOJIBHBIX — OCJIMHOE MOJIOKO).

B cucremMe ¢M3MYEeCKMX METOIOB JieueHUs Mxurapa I'epaim 6ob-
1I0e MECTO 3aHMMAaJIM BOAHBIE IPOLIEAYPHI (XOJIOOHBIE OOTHpaHHUsA, o6mM-
BaHMs, KylnaHbe, BAHHBI), MaccaX, MHTAILIMM HaCTOAMHU 3(pHPOHOCHBIX
pacTeHui, ¢u3NYecKHe ynpaxHeHHsA. Bolbllioe BHUMaHHWE OH YAESLI
TaloKe TICUXOTepariii, HePeIKO MCIOb3yS B 3THX LIEJIAX MY3bIKY.

AHaM3 KHMTH "YTellleHMsA TIpYM JMXOpaakax', APeBHEHIIMiA pyKo-
IMMCHBIA CITMCOK KOTOpPOHM XpaHMTca B MareHagapaHe WM. MainTola
(pyk. N416), cBHIETEILCTBYET O BBICOKOM YPOBHE, JOCTUIHYTOM apMsH-
cKoii MemuumHoO# rpu Mxurape I'epaim. DpHcry 3alinemo, ogHOMy U3
HauboJee IIyboKux McciieoBaTesieii TBopyecTBa I'epaim, mpHHamIeXaT
cJleaylolIMe clioBa 00 apMAHCKOM Bpade, B KOTOPHIX AaHa OOBbEeKTHBHas
OLIEHKA ero 3acjlyT U MecTa B MCTOPMM MHUpOBOM MemviMHBL: "Koraa Mel
cornocTapisieM 6e3 npenybexXneHus BBHILIEAUIYIO HECKOJBKHUMH JeCATHIIC-
THUAMHU paHee "®Pusuky” I'ibaerapisl ¢ NMPOU3BEICHHUEM HALIETO apMsH-
CKOro MacTepa, TO MbI ZOJDKHBI PEIIUTENILHO IPEIOCTABUTD ITOCIICAHOMY
NnajJbMy IIEpBEHCTBA 3a OCHOBATeIbHOE 3HaHME TIPUPOIBI, IIOCIENOBa-
TeJIbHOE, CAaMOCTOATEIbHOE MBIIUIEHHE M TIOJIHYIO CBOGOMY OT CXOJIACTHU-
yeckoit xabaysr” [15].

B XIII-XIV BB. 3HauMTEIbHOE OXMBIEHHE HAOMONANIOCH B.AEATENb-
HOCTH BBICIIMX LIKOJI, AEMCTBOBAaBIIMX Ha TEPPUTOPHH KOPEeHHOH ApMe-
HuH, B Ep3Hka, I'magsope, TareBe. U3 mKon KxopeHHOI ApMeHMM ocobo
cllefyeT OTMETUTh TaTEeBCKYIO, C KOTOpPOM CBi3aHa AeATeIbHOCTh OBaH-
Heca BoporHeuw u I'puropa TaTeBai, B TpyZax KOTOPBIX pacCMaTpHBa-
JIMChb HE TOJIbKO BOIpPOCH! (prtocodyu, HO M €CTECTBEHHBIX HayK U Me-
qiumHbl. K ymcny mocnemgunx orHocutes "Kuura Bormpocos” I'puropa
TateBauu (1389 r.), B XoTOpOJ#i MccleayIOTCA BOIPOCH aHATOMMM, (PU3H-
OJIOTMH, SMOPHOJIOTMM U TICHXOJIOrHH [16].

IMagenne Knmmixuiickoro apmsHckoro uapctea B KoHile -XIV Beka, a
TakKe HelNpepbiBHbIC BOMHBI, KoTophie Bei Typuua u MpaH 3a obnana-
HHMe 3eMJIAMU KOpeHHO# ApMeHMHM Ha rpotrsokeHur XV-XVI BB., npuse-
JIM CTpaHy K KyIbTypHoMy ynanky. Ha atom mMpauHom ¢oHe yiims B He-
KOTOPBIX apMSHCKMX KYJIBTYPHBIX LIEHTpaxX NOAXepXHBAIMCH TPaaWlH
apMsIHCKOW Kiaccuyeckoi MeauimHbl. IlociemHei SApKoOM BCIBIIIKOM
6bUTO TBOPYECTBO BhIAalomierocs Bpadya XV Beka AMHMpAOBIaTa AMacH-
auu. ApMAHCKMI GXuIkaner pomwica B Manoit Asum, B ropone AMacuu
C MHOIOYMCNICHHBIM apMSHCKMM HaceJleHMEM, apMSHCKMMM IIKOJIAMM,
60NbHMLIAMM M LiIepKBaMM. XOTA'y Hac HeT NpAMBIX YKa3aHWI O JaTe ero
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POXIEHMs, HO Ha OCHOBAHMM KOCBEHHBIX JaHHBIX MCTOPHUKH apMAHCKON
MEIMLIMHBL OTHOCAT ee K mnepBoit yerBeptu XV Beka [17]. To 6puta amoxa
GYpHBIX MOJMTUYECKUX TIOTPACEHMH, KOTIa 3anagHble obMacTh ApMeHUH
CTaM IOOBIYEH TYpOK-OCMaHOB. AMMpPIOBJIAT ObUI COBPEMEHHMKOM, a
BO3MOXHO, ¥ oyeBuaLeM 3aBoeBaHma Maromerom II KoHcranTHHOMOIN,
u60 yxe B TATHAECATHIX rogaX XVB. OH, TIOKMHYB CBOW POIHOI ropon,
00OCHOBaJICA B 3TOM IIPOCIABIIEHHOM KYyJAbTYpHOM LIEHTpe MHpa, IIe
npoures Kypc obydeHMs Y ONBITHBIX Bpaueil. 3nech AMMpPIHOBIAT Kak
Bpa4y OBICTPO HOCTHT TPU3HaHWA U ObUI Ha3HAYCH TJIABHBIM XUPYpProM-
oky;mcroM Maromera I1, monyumB tuTyn "mkapax6amm paMaTaHUH".

Bynyur 3pejibiM BpayoM M BO BCEOPYXXMM OIBITA U OOGIIMPHBIX ITO3-
HaHuii AMacuauy B 1459 r. B KoHcTaHTHHOIONE HamMcal CBOM ITepBBIi
Tpyd "YueHue MEIMLIMHBI", TAE€ pacCMaTpMBAlOTCA BOIIPOCHI I'MTMEHHI,
3M6pHUONOrMM, aHATOMMH, (PU3UOIIOTHHM, ITATOJIOTUM U JIEKAPCTBOBEICHMS
B AyXe YYEeHMiIl aHTMYHBIX Bpa4yell M BBIIAIOIUMXCS IeATeNeil apabckoin
MEAMLIMHBL. "YYeHHe MEIMLMHB" B HJajJbHeMIeM ITOABEPIIOCh 3HAYU-
TeJIbHOM MepepaboTKe cO CTOPOHBI aBTOpa, KOTOPBIA YIITy6HII, pacIvpyI
ee, BBe/lsl OOIIMPHBIE pa3Jelibl JI0 NATOJOTHH, KIMHUKE U Tepariu. Ha-
NMUCaHWe KIMHWYECKOM YacTU Tpyda TIOTpeOOBaJiO MIMTEILHOTO BpeEMe-
HH, TaK YTO BTOpas KHMIra AMMpPIOBIIaTa, UMeHyeMas "Iloib30if Meau-
LIMHBI", ObUIa 3aKOoH4YeHa Jviub B 1469 r. B ®uwmmmornone (HbHe ThioB-
mvB B Bomrapum). Knura "ITomb3a MeauimHBI" HaxomXWiachk Ha ypOBHE
JIyYIIMX MEIMLIMHCKMX COYMHEHMIA CBOEro BpeMeHM, 0606Inas rmo3HaHus
CpPeIHEBEKOBBIX apMSHCKMX Bpayeil 10 TEOpUH M ITPaKTUKE MEIULIMHBI.
Haubonee opUrMHaJbHEIA XapaKTep HOCHUT KJIMHUYECKAas YacTh Tpyna,
re MPUBOAATCA B CUCTEMAaTUSMPOBaHHOM BHIE METOIBI JIEKAPCTBEHHOIO
YU OMeTHYEcKoro JiedeHus cbiie 200 GonesHeil pasMYHBIX OPraHOB M
cHUcTeEM. DTOT AECATWICTHHIA IMEPUOJI, 3aBEPIIMBIIMIACS CO3MaHUEM CTOJb
LIEHHOTO TpYyNa, OOOOIIMBINEIO KIMHWYECKWI OIBIT BEJMKOro Bpava,
6blJI OAHOBPEMEHHO HAaCHIIIEH ApaMaTUYECKMMU COOBITMSIMM ero Guor-
pacpum. C omHON CTOPOHBI, OH XapaKTepU3yeTcs pacTyIMM TIpU3HaHHEM
ero 3aciyr Kak ryMaHHOTO Bpaya Y TaJaHTIMBOIO YJEHOIo, ¢ ApYroi, —
NMPUIBOPHBIMM MHTPUTaMM M OTKPBITOM HEHAaBUCTBIO BParoB, KOTOPBIX
6BUTO HEMaJIO Yy Bpaya-XpUMCTHaHMHA IPU OTBOPE MYCYIBMAHCKOTO BJIaIbl-
KU. Bynyyd BBIHYXICHHBIM ITOKMHYTh CTOJNMILY, AMHMpPIOBIAT He 6e3
MOJIb3bl TIPOBEJI 3TOT NECATWICTHWI TIEpUON ‘M3rHaHWA KaK Bpay-TIepH-
O/IEBT, ITPOAOJDKAs BBIIOJHATh CBOM HOJIT YEJIOBEKOMOOUSI ITO OTHOIIE-
HMIO K OOJIbHBIM HE3aBMCHMMO OT MX COLIMAJIBHOTO ITOJIOXEHHS M OIHOB-
PEMEHHO 3HAKOMSCh C JIEKADCTBEHHBIMM PacTEeHMAMM TeX KpaeB, Kyna
3abpachiBasia ero cyapba, Hepenko ofpainasch K 3KCIIEpeMEHTAIBHOMY
MCCIISNOBAaHMIO ‘B 0O0OJIaCTM JIeKapCTBOBEHACHUA. B ceMMmecATBIX romax
AmMpnoBiaT BepHyJici B KOHCTaHTMHOIIOND M, CYAsS IO HEKOTOPHIM py-
KOIMMUCHBIM JaHHBIM, BOCCTaHOBWI CBOE ITOYETHOE TOJIOXEHUE JieHG-Me-
IVIKa CyJITaHa.

B nocnexHue rogsl XW3HM UM OGBUIM HaImMCaHBl CaMble 3HAYMTEIb-
Hble TPYHBL ITO JiIeKapcTBoBeaeHMIO: "AxpabamvH" (1481r) u "HenyxHoe
mwna Heydeit" (1482r). B mamsaTHOM 3ammcu crMcka xHuru "HeHyxHoe
IUIa Heydeil”, XpaHsauieroca B bpuraHckol 6UbMoTeKe, yKa3zaHa TOYHas
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Aata cMepTM Gxukanera: "8 nexabps 1496 r. mown Bo Xpucre Bpau
Amupaopnar” [18]. MccnenoBaHue TBopuecTBa AMacHalld TI0KA3ajo, 4TO
XOTA OH YCIEUIHO 3aHMMaJICsi XUPYPIrUYecKOi ITpaKTHUKOMA, O0cobeHHO B
obnacTi o(pTATEMONIOTHMH, OAHAKO OTAAaBaJl NPEAITIOYTEHNE KOHCEPBATUB-
HbIM MeToaaM JiedeHus. CielyeT OTMETUTh, YTO Haubollee IpKO caMo-
OBITHOCTh apMSHCKOTO OXIlIKarieTa NMpOsABUIACh B O0NAaCTH JIEKAPCTBOBE-
IEHUA, TAe CKOHLIEHTPHPOBAJICA BEKOBOM 3MITMPUYECKWIA OIBIT HApOXI-
HbIX BpayeBaTesIeil M TIpEeACTaBUTEJIEH KIIaCCUYECKOH MemuLMHbLIL. Bep-
IIMHOI CPeIHEBEKOBOIO apMAHCKOIO JIEKAPCTBOBEACHUS IIO IpaBy CYM-
Taercs KHura "HeHyxHoe /Uid Heydel”, KoTopas TIpeACTaBIIIeT coboit
SHUMKJIONEANMYECKUA CIIOBaph ¢ TEPMMHOJIOTMEH Ha INATU #A3BIKaX: ap-
MSAHCKOM, Tpe4yeckOM, JIATUHCKOM, apabCKoM M TepCMICKOM, BK/IIOYa-
oA ceeiie 3500 Ha3sBaHMIA JIEKAPCTBEHHBIX PacTeHMiA, XWBOTHBIX M
MMHEpaJIOB ¢ MX CMHOHMMaMmu. MccienoBaHue 3TOro Tpyaa ITO3BOJIAET
COBpPEMEHHOMY. Bpady ITO3HaKOMMTBCS C COKPOBMINMHMIIEM JIEKAPCTBEH-
HBIX CPEACTB CPEAHEBEKOBOW apMSHCKOH MEIULIMHBI, U B IIEPBYIO OYe-
peab purorepanmeit [19].

Okasajiochk, YTO TIpH JICYEHUM BceX TeX 3aboJieBaHMii, B 3THOIATOre-
He3e KOTOpBIX, TI0 COBPEMEHHBIM AaHHBIM, MIPAaeT Pojb UHQEKIIMOHHO-
ajureprudeckuii ¢akTop, AMUPAOBIAT AMacHalld 3MIIMPUYECKUM ITyTEM
BBISIBWI 3((PEKTUBHOCTD psAla JIEKAPDCTBEeHHBIX pacTeHMit: GopmieBnka,
XabpuLibl, YepHOOBUIbHMKA, IIaHAPbI, TAMbAHA, aupa, YEPHYIIKH, SKOp-
LieB, BopobeifHNKa,— CBOMCTBEHHBIX (iiope ApmeHuM. IlocinenHue Gora-
Thbl 3(PUPHBIMA MacJlaM¥, BUTaMUHaMH, GUTOTOPMOHAMM M OPYTUMM GM-
OJIOTMYECKHM aKTUBHBIMM BeLlIECTBAMM, OOYCIIOBIMBAIOIIMMH MX TepareB-
TUYecKoe  aeiicTBMe. TakuMmM Xe SMIIMPUYECKUM  IIyTe€M = apMIHCKWA
GXKIIKAIeT MpMILE] K YCTaHOBJIEHMIO ITPOTHMBOOITYXOJIEBHIX CBOMCTB TO-
PUYHMKA, CHHCETOJIOBHMKA, 6apBUHKA, reJMOTporna, Ge3BpeMEHHHMKa W
HEKOTOpPBIX APYTMX pacTeHMH, KOTOpbIe, II0 COBPEMEHHBIM JaHHBIM, CO-
Jlep>XaT TIpOM3BOAHbIE KyMapuHa M ¢GypoKyMapHHa, a TaKKe aJIKAJIOMIBI
KOJIXMLIMH, BUHONIacTUH, obNajmaloniye IPOTUBOOITYXOJEBBIMHA CBOMCTBa-
MM [20]. Bonbiioe 3HaYeHMe NpHaaBal AMMPAORIAT JIEKAPCTBEHHBIM pa-
CTEHMSIM, HaJeJICHHBIM aHTUTOKCHYEeCKMMH '(dbepyia, KaieHayna, JaBaH-
Ja, XeJle3HW]a) U TOHM3UPYIOIIMMM (TIepecTylieHb, KHMpPKA30H) CBOM-
CTBaMH, KOTOpbi€ OMHOBPEMEHHO Ha3sHaYaJIMCh UM KaK aHTHCKJIEpOTHYE-
CKME CpeacCTBa.

C aTOii Xe LIeJbl0 MM HCITOJIb30BAINCh HEKOTOpHIE CMOJBI pacTH-
TEJIbHOIO, XWBOTHOIO U HEOPraHWYECKOTO ITPOMUCXOXICHMA (raybbaH,
cararieH, acca-)eTiaa, IpoIoiMc, MyMye M Ip.). s Toro 9robs CBO-
60QHO MaHMITYJIMpOBaTb OrPOMHBIM KOJIMYECTBOM JIEKAPCTBEHHBIX
CPEACTB IIPUPOTHOIO IIPOMCXOXACHMA APEBHEH apMIHCKOM allTeKH, Tpe-
60BaJMCh HE TOJNBLKO OMBIT U 3PYNAMIIMA Bpaya, HO M HaydyHble 3HaHMSI
6oTaHMKa, 300JI0Ta M XMMMKA. Bce 3THM KavecTBa TapMOHMYHO COdYeTa-
JMch Y AMMpIoBiaTa’ AMacHalli, KOTOpBIA BHEC 3HAYMTENbHBIA BKJIax B
apMAHCKyl0 MemvilvHy. TIomoOHO BceM BeNMKMM BpayaM OH He ObUI
OOVHOYKOM B HayKe. OH co3ajl IIKOJy apMAHCKMX Bpavei-¢purorepa-
TIEBTOB, KOTOpas NpOCYNIECTBOBA/A HECKOJLKO BEKOB M CJICIbI BIMAHUSA
KOTOpOM OLIyIIaloTCs B TPYAaX IpeIcTaBUTesIel cebacTMMCKOM IKOJIbI:
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Acapa u Bynuara Cebacraum. [learesbHoCcTbio Bpaueil ceGacTuickon
wkonsl (XVI-XVIII BB.) 3aBeplIaeTcsi NMOCNEAHUA 3Tall PasBUTHA Cpel-
HEBEKOBOM apMAHCKO! MEIWLIMHEI.

Hayunas co Bropoit monoBuHbl XVIII Beka mosBisercs HoBoe Io-

- KOJICHMe apMAHCKMX Bpadel, TNONyYMBIIMX OGpasoBaHME B BBICIINX
yue6Hbix 3aBefeHmusix Eporsl u Poccuu (I1. Kananrapsaux, C. Illapuma-
HH, M. Pecten). Cneayer OTMETUTb, YTO OHM HEPEAKO COYEeTalM AaH-
Hble eBpPOTIEHCKOI HayKH ¢ GOraThiM OIMBITOM TPAAMLIMOHHOM apMAHCKOM
MeaMuMHbl. Tpamuumy AMMpIoOB/aTa AMacHalld OCODEHHO XMBO OIIy-
ILAIOTCS B TPyAaX M3BECTHOIO apMsSHCKOro Bpada M GoraHuka CremaHoca
IapumansHa (1766-1830), momyumBiiero eBporieiickoe obpasoBaHue, HO
BpayebHas JeATeIbBHOCTh KOTOpOro 6ulia B OCHOBHOM cBfi3aHa ¢ KaBka-
30M. 3mech MM 6GBUTO co3maHO OOIMpHOe courMHeHMe "BoraHuka WM
¢nopa ApMeHMM”, B KOTOpOM JaHO ONMCaHHWE JIEKapCTBEHHOM (iophl
ApMEHHMM C MCIONb30BaHMEM AaHHBIX CPeIHEBEKOBOM apMsHCKOI ¢uTO-
Tepanuu [21]. _

Co Bropoii nonoeuHsl XIX Bexa B apMAHCKOM MeOMLIMHE ITOABUIACH
riesaa GiecTanmx TanaHToB:: Mapkap ApyctamaH (1854-1901), Baau
Apupysu (1857-1947), Apyrion Mup3sa-ABaksaH (1879-1938), Jleson Op-
6emu (1882-1958), Jleon OraHecsaH (1885-1970) u MHorue apyrue, Ko-
Topble ABWIMCh pedopMaTOopaMM CTapblX ¥ PONOHAYaJIbHMKAMM HOBBIX
oTpaciey apMAHcKoM MeavuMHBI. C umMeHamu A.Keueka, A, Me/mk-Ana-
msaHa, [ApemsHa, O.KanpuenaHa u IpyrMX BUAHBIX YYEHBIX CBS3aHO
pa3BUTHE pslla BaXHEHIUMX oTpaclieil coBpeMEeHHOW apMAHCKOW Meau-
umHbl. X ycwmMaMu GBUIO TOJIOXEHO HaYyaJio BO3POXACHUIO MEIMLIMHEI
Pecriybimku ApmeHusa. OrpoMHBIH ONMBIT apMAHCKON HapoaHON M Kiac-
CHYECKOil MEeIMIIMHBI B 00JacTH (DUTOTEparMy CTajl IPESIMETOM M3yde-
HHMA CO CTOPOHBI KpYIHbIX crelpamvcToB A.CenerusHa, C.Mup3osaHa,
C.30JIOTHMLIKOM U MHOTMX HPYTHUX, CIIyXa HEHUCUEpIIaeMOii COKpPOBHIII-
HHULIEH D papMalleBTUYECKOH IMPOMBILILUIEHHOCTH pecryoimku [22]. Ta-
KUM 00Opa3oM, Ha COBPEMEHHOM 3Talle pa3sBUTHA MEIULIMHBI yYCHbIC-Me-
JMKY BCe 4Yallle 0OpallaloT CBOM B30pBl K OIBITY TPaIWLIMOHHOM apMsH-

"CKOll MEIMLIMHBI, MCTIONb3yd KaK NMUCHhMEHHBIE WCTOYHMKH-IeYeOHUKM
CpeIHEBEKOBBIX OXIIKAIIETOB, TaK M YCTHbIe TPaIWLIMM HapOXHBIX Bpa-
yepareseil. MHOrOBEKOBOM OIMBIT apMAHCKOM MEIMLIMHCKOMN LIKOJIEBI, IT0-
MMMO YHMCTO MCTOPMYECKOro 3HaUYeHMdA, MMeEeT TakkKe M TNPaKTUYECKYIO
LIEHHOCTb B JICYeHUM pAfa Gosne3Hell (aTepocKiiepos, OITyXOJM, ICUXruie-
CKHE HEIYTH, aJuiepruM), rpobijileMa KOTOPHIX HA CETOQHA HE pa3pelleHa
B COBPEMEHHOM MEIULIMHE.

ITocmynuna 15.07.95

ZU33Ustivh AFCUNRO3NRY
(wuumdwlwli wiiupl)

U U Jwpnulyul

Uhipjuyugywod b ujumdwljwb .wllﬁlunll Lwjwumwbmd pdoimpjwb, dwu-
Guynpuujtiv’ doqnypnujut pdympjub qupqugdwl dwuhG: Aipjwo GG nb-
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nlynmpymGGp ghmwlywb pdjwlywb junynp YEGumpnGGtph YwuhG, npnGp gnyni-
pniG mGthG dheGwnwpjul {wjwumwlnd @ wfjwiGtp mpoy6 w2fuwnmp-
JnGGtph’ pd2YwpwGGtph dwuhG, npnGp Glhpywd G6 whinmwpwlnpyjub, ptpw-
ujpugh i ninughwmpyw6 hwpgbtphG:

Uljupwgnjwd GG dheGunuppuG Lwjwunwlnd qnynipyniG mGkgnn pd;-
YuljuG wwwmltpugmuiGtpp b npuig qupqugnidp:

£tipwo L6 mbntynipymGGtp theGwnwpjwl pdhpYyGtph’ Uluhpwp {Gpugm
i Wdhpnnyjup Udwuhwgm ghwnwpdijuljui qnpomGinpjuG i GpuGg wp-
JuwwmmpyniGGtph dwuhG:

MEDICINE IN ARMENIA
(historical review)
S. A.Vardanian

A short historical review of the development of medicine and in
particular folk medicine in Armenia has been made. The information
about significant scientific centres in Middle Ages and the data about the
original medical works-"bzheshkarans” devoted to the problems of
pathology, therapy and pharmacology are given. The medical
representations and their development in Armenia are described, the data
about the works and scientific and medical activities of prominent
physicians — Mekhitar Heratsi and Amirdovlat Amassiatsi are given.
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- MEAWLIMHCKAA HAYKA APMEHWU 1-2/1985
YK 611.1+616.1

PUTMBI JEATEJIBHOCTUA CEPAEYHO-COCYAUCTOM
CUCTEMbBI B HOPME | ITATOJIOI'MA

I' /1. Bapoansn, P.A.Baz0acapsn, B.M.Apymionsn

//ab. xponobuonozuu u xpononamonozuu HHAII,
kag. enympennux bonesnei N2 Epesanckozo 20cyoapcmeenHo2o
Meduyunckozo ynueepcumema um. M.Iepayu/

Kniouegbie croea: puTMBI, cepIedHO-COCYIUCTAs CHCTEMA

IypkaguaHHBIE PUTMBI YacTOTBI cepAeYHbIX cokpameHuit (YCC) u
apTepydanbHoro napieHMs (AJl) y uYelloBeKa YCTAHOBIEHHI B KOHIIE
npouuioro Beka 3agexkoM [1, 2]. B paspHelieM BOIIpOCH pUTMUYHOCTH
3THX TIOKa3aTeled HaXOOWIMCh B LIEHTpe BHHUMAHHSA MHOTOYMCICHHBIX
uccienoBarenei [3-25].

ITo maHHBIM JMTEpaTyphl, akpodasa purtMa YCC HacTymaer Iocie
nosyaHs, okono 13.00 yacoB [26-28, 16]. Akpodassl Xe pUTMOB CHCTO-

- 1MYeckoro M mmacroimdeckoro nasneHwit (CAI w JIAJI) HacTymaioT B

JIOBOJIbHO 1UIMPOKOM MHTepBajie BpeMeHH oT 12.00 xo 20.00 yacos [1, 14,
29-31, 32-34].

Ilo maHHBIM GosbIIMHCTBa aBTOPOB, pUTMBI YCC U All y 3MOpOBBIX
OTJIMYAlOTCH CPaBHUTEJIbHO HEOOJBINON aMIUIMTYIOM, COCTaBIAA OKOJIO
5% me3opa putMa [2, 28, 35, 36], Torma Xak pUTM IyJIbCOBOIO JaBICHHUS
nMeeT Gosee BeIcoKylo amrumMTyny — 10-20% mesopa [27, 37, 38].

U3y4yeHBbl OKOJIOCYTOYHBIE KOJIEOaHWA M APYrMX ITOKa3aTeliei, XapakK-
TepU3YIOIMX (PYHKITIMOHAIIEHOE COCTOSIHUE CepleYHO-COCYIUCTON CHCTe-
Mbl, B YaCTHOCTH, YIapHOIO W MMHYTHOro obnemoB cepmiua (YOC u
MOC) u obiiero nepudepudeckoro conporuBieHna (OIIC) [39].

ITo mannsiM PD.U.Komaposa u coasT. [40], MOC MakcumManeH B
23.00 vaca. B mccmenoBaHMsx, mnpoBeneHHbIX M. E. Opanckum [41],
MakcumMymM MOC ycraHaBmBaercs B 20.00 gyacoB. T.K. A6apuina6exoB u
coaBT. [42] y 3n0poBBIX He OOHapyXuBaM cyroyHoro putMa YOC mpu
KOHCTaTallMM 4YeTKOi cyroyHoit purmuaHoctH MOC. Tlocnemusas, mo
MHEHHIO Ha3BaHHBIX aBTOPOB, 3aBHUCHT OT cyrouyHoro putMa YCC. Mu-
HUManbHble 3HaueHHMT YOC u MOC GOJBLIIMHCTBOM aBTOPOB BBHIAENS-
IOTCs1 B Ilepyofie HOYHOTO CHAa WM paHHMeE 4acH cyTok — oT 24.00 xo 8.00
yTtpa [3, 43-45]. .

UnTepecHbIMM mpencTaBismioTcs OaHHble P.M.3acnaBckoit M coabT.
[27] o cyrouHoO# mMHaMMKe TTOKa3aTeneif KpoBoOGpalleHHsl Y 3MOPOBBIX
mozaei. Pe3ynbTaThl MpoBeIeHHBIX MCCIEAOBAHMIA TTO3BOMIMIM ¢ 95% mo-
BEPUTEJIbHON BEPOATHOCTBIO YCTAHOBUTh HAJMYME CYTOYHOIO pPHMTMA
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CAJl, JAl, cpennero aprepuanbHoro masinenus (CpAll), YCC u MOC.
CyToYHBbIe PpUTMBI TOKa3aTesel (YHKLMOHAILHOW aKTUBHOCTH cepley-
HO-COCYIMCTOH CHCTEMBbI XapaKTepU3YIOTCs BHYTPEHHEH M BHEIIHEH
cuHxpoHu3aumeit. Akpodasst CAJl, CpAll, YCC, YOC u MOC peru-
cTpupylorcsi B MHTepBane oT 12.00 no 17.00 yacoB ¢ MakcMMymMOM B
14.00-15.00 yacos, a OIIC u JJA/l — B HOYHBIE M paHHME YTPEHHMUE Ya-
cbl. JlaHHBIE aHAIM3a YACTOTHI PacIIpENCICHUs B pa3HbIe Yachl CYTOK MH-
AMBUIYyaIbHBIX akpodas cyroyHoro putma CAJl nospomum B 94,5% ciy-
YyaeB BBIABUTh MaKCHMaJlbHble 3HaYeHUs B TEpUOIE aKTMBHOro Goxp-
cTBoBaHMs, T.e. ¢ 07.00 mo 22.00 yacoB. TakMMm o6pa3oM, XHEBHOW THIT
cyroudoro putMa CAJl sBiIsAeTcs AOMMHMPYIOIIMM Yy 30OPOBBIX JIMLL.
INpeobnagaloliMM oOKa3acs Takke MOHEBHOW THMIT CYTOYHOTO pUTMa
CpAll, YCC, YOC, MOC ¢ mMakcMMaJIbHbIM 3HaYEHMEM IIOKa3aTeleil B
MEepUoie aKTHUBHOIO 60ApCTBOBaHMA. AHalM3 YaCTOTHI pacrpelesIeHHUs
MHIMBUIYAIBHBIX akpoda3 cyroyHoro putMa JIAJl TO3BOJMI BBISIBHUTH
AHeBHOM TvI Yy 43,6% M HouHol — y 56,4% obcnenoBaHHbIX. Takum 06-
pa3oM, y 30OPOBBIX JIOAEH NEPUOJ aKTUBHOIO GOAPCTBOBAHMA XapaKTe-
pu3yeTcsl BBICOKMM YPOBHEM OCHOBHBIX IIOKa3aTelieil cepaeyHO-COCyIH-
croit cucteMbl. Braromaps 3ToMy obOecrieuyMBaloTC BBICOKMIA YpOBEHb
paboTOCIOCOOHOCTM B AHEBHOE BpeMsA CYTOK M aJanTauysa K MEHs-
JIOIIMMCSL YCIIOBMSAIM BHemHeidl cpenbl. CHHXpoHHas pabora armiapara
KpOBOOOpallleHHUsI OOCTUTaeTcsi ITyTeM BHYTpPEHHEH COIIaCOBaHHOCTH
PUTMOB ITOKa3aTelle TeMOAMHaMMKU. BHYTpeHHAA CHHXpOHM3alLMA Cy-
TOYHBIX PUTMOB ObecIieYyMBaeTCsi HE TOJNBKO COBIAJEHMEM aKpodas usy-
yaeMBIX TIOKa3aTelleil, HO U (u3MoNormieckumMu (asoBBIMM CABUIaMH
CYTOYHBIX PUTMOB psiia TapaMETpOB KpOBOOOpallleHMsA. YCTaHOBJIEHO,
yto y 20% 3IOpPOBBIX OTMEYEHO BHYTPEeHHEe M BHEIIHEE PacCOrIacoBa-
HHME CYTOYHBIX PUTMOB IapaMeTpPOB KpOBOOOpalleHHUs. DTO BBIpaXaeTcs
B MOSBIEHWM HOYHOro tura cyroyHoro putMa CAJl, CpAJl, YCC, pac-
corylacoBaHMM cyroyHbix putMoB CAJl u JIAJl, -IeCUHXpOHM3ALIMM CY-
TOYHBIX PUTMOB IapaMeTPOB LIEHTPAJbHOI M nepudepuyeckoi reMoau-
HaMMKH.

JaHHBIE JIATEPaTYphl HalOT OCHOBaHUE NyMaTh, YTO y 3XOPOBBIX JIMLI
purMbl YCC u AJl Moryr GBITh He TOJBKO LIMPKAaAMAHHBIMM (C OMHOM
akpoda3oif B TeUeHHE CYTOK), HO M YIbTpaddaHHBIMM. Tak, 10 JaHHBIM
®.U.KomapoBa U coaBr. [40], B TeyeHUe CyTOK 3Ha4eHMsT pUTMOB AJl,
YCC u MOC nocTuraioT HauOONMbIIMX BEJIMYMH B BeYepHee BpeMs, MU-
HUMaJIbHBI okoso 03.00 yacoB HouM, a 3aTeM moBbmralorcs K 07.00. ya-
cam yrpa. K.Zulch, V.Hossman [46], uccnenys MHIMBMIyaIbHBIE XpO-
Horpammbl 120 putMOB AJl, OTMEYAIOT, YTO 3TOT PUTM JOCTUTAET MMHHU-
MaJibHbIx 3HayeHU B 03.00 yaca HouM, Torga xak B 12.00 u 18.00 yacoB
MMeeTcs OBa MaKCMMyMa, pas3/ieJIeHHBIX HEOOJNBIIMM, HO BbIpaXCHHBIM
MHMHUMYMOM oKoJio 13.00-14.00 yacoB aHsa. Hamrume y 3mopoBbIx obcie-
nyeMbix putMoB YCC u AJl ¢ nByma akpocda3amMu B TEYEHHUE CYTOK OT-
meyvaet Takke C.O.PyrreHOypr [47]. BecbMa MHTepecHO, YTO U IepBasdi,
U BTOpas akpocasbl, M0 JaHHBIM 3TUX aBTOPOB, HACTYIalOT B AHEBHOE
WIH BeyepHee BpeMsi U OTCYTCTBYIOT B HOYHOE BpeMs.



JlaHHbie auTepaTyphl [27, 48-50] cBUaembeTBYIOT, yTo pUTMBEL YCC M
AJl 3aBUcAT OT reorpaMyecKux M Ce30HHBIX BiMsaHMiA. [To HabmoaeHm-
am B.A.MartioxuHa u coasT. [1], Me3op purtma YCC u CAJl y ymu, mpo-
xkupaoumx B Kppimy u Ilpumopse, pasmmyeH. OTMeYaloTca TakXke U ce-
30HHble Koje6aHua. OXZHaKO OTHOCHTENBHO aKpodasbl M aMIUTMTYAbI
3TUX PUTMOB HE HaWIEHO 3HAYMTEJIbHBIX pa3IMYMid MEXIY XMUTEeAMHU
pa3HbIX reorpaguyeckux 30oH. Mexny Tem, no naHHbeiM F.Halberg u co-
apT. [51], Takoe pacxoxaeHUe HabmomacTcsi HE TOJBLKO IO OTHOLIEHWIO
Me3opa putMoB YCC u AJl, HO M aMIUTMTYABI U aKpoda3bl 3TUX PUTMOB.

JpyrumM BaXKHBIM HallpaBIECHUEM COBPEMEHHOW OMOPHMTMOJIOrMU SB-
JisieTcsi M3y4YeHUe BOIIPOCOB BPEMEHHOM B3aMMOCBI3M OMOJIOrMYECKHX
PUTMOB YeJIOBEKa C COLIMAIbHBIMM CHHXpPOHM3aTopaMMu. B 3TOM acrekre
BECbMa MHTEpPEeCHbl pe3yJIbTaThl CIELIMAIIbHBIX SKCIIEPUMEHTOB C y4acTU-
€M JIoAei, M30JIMPOBaHHBIX OT BHEIIHMX COLMAIbHBIX CHUHXPOHM3aTO-
poB. U3yyeHue aTOro BOIpoca IMO3BOJIWIO YCTAaHOBHUTH, YTO HapylIeHHUE
obcrieyeMbIMM TIPUBBIYHOTO pacriopsika OHs, U3MEHEHUE BIMSHUIA Ha
MX QPraHMU3M COLIMANIbHBIX 6MOCMHXPOHMU3aTOPOB NMPUBOIUT K AECHHXPO-
HM3aUMH 1o akpoda3se U yactore putMoB All, YCC, apixaHus, TeMrepa-
TYpbl TeJla U TPOAYKTUBHOCTH TICUXMYECKOM NeATeNbHOCTH [25, 52-54].

Habmonpenue Hax obcienyeMbiMU, 3aHATBIMA CMEHHOM WIM HOYHOMN
paboToii (coxpaHeHO BIMSHUE Ha OpPraHHM3M reorpaMyecKmMx CHHXpOHM-
3aTOpOB, a aKpogasa CUHXPOHHU3ATOPOB COLIMAIBHBIX (haKTOPOB W' LIMKJIA
COH-60pcTBOBaHME CMEleHAa K HOYHBIM YacaM WIM MWIPUpPYET B Teue-
HUEe HelenM), IoKa3ajid, YTO TaKasi paboTa He CONMpPOBOXAAeTCs ajarTa-
LIMel opraHU3Ma K HOBBIM YCJIOBUSIM; YTO BBIPaXaeTcs, C OQHOM CTOpO-
Hbl, B COXpaHEHWH AHEBHOM akpoda3bl GMOPUTMOB (B YaCTHOCTH, PHUT-
MoB YCC U AJl) U IecMHXpOHM3ALMMU IO aKpodaze 3THUX PHUTMOB,— C
apyroi [23, 55-59].

Henb3s cudTaTh OKOHYATENBHO pELIEHHBIM H BOIPOC 3aBUCMMOCTH
(v He3aBucumocTH) putMOB YCC u A/l oT IHEBHOI (pU3MIECKOM aK-
TUBHOCTH,OT YacCTOTbI IIpMeMa M XapakTepa IMiuM. Psaa aBTOpoB cyMTa-
IOT, YTO PWUTM YyKa3aHHBIX ITOKa3aTejieii 3aBUCUT OT (PU3UYECKOM, yM-
CTBEHHOWM aKTMBHOCTU M OT muTaHMA [57]. Mexny TeMm, 3KCIIEpUMEHT
Reinberg u coaBT. [24], MpoBegeHHBI B ABYX cepusax (B MepBOi cepum
obcnenyeMbie BeM OOBIYHBIN JUIA HHMX 00pa3 XH3HM C aKTUBHOM JHEB-
HOW (pU3UYECKOI NEeATENbHOCTbIO M NPUHMMAJIA OOBIYHYIO Ul HUX M-
11y, a BO BTOpoii — B TeueHUe 36 YacoB BeIM TMIIOMMHAMMYECKMIA 06pa3
XHU3HM M KaXIble 4YeTbipe 4Yaca' IMPUHUMAIA TUITOKAJOPUIHYIO TIMILY,
COH — B T€ X€ Yachl,. YTO ¥ B IIEPBOMA CEPUM ), MIPUBEJ UX K BBIBOIY, YTO
akpodasa u:amrumryna putMoB YCC u A/l He 3aBHUCAT OT yKasaHHBIX
¢aKTOpOB. :

O®usronoruyeckue (GyHKLMM OpraHM3Ma HaXONATCS B TECHOM Bpe-
MEHHOW B3aMMOCBSI3H, ODYCJIOBIEHHOW TNPWYMHHO-CJIEJCTBEHHON 3aBU-
CHUMOCTBIO MeXny HUMHU. [lo3ToMy He MCKIMOYeHa BO3MOXHOCTb, YTO OT-
IeNbHbi OMOpUTM OymeT MrpaTh poJib HaTMMKAa BPEMEHU I IOPYTHX
pUTMOB opraHu3Ma. CiiefoBaTeJIbHO, BAXHOCTh IIPaKTUYECKOTO U Teope-
TUYECKOIo 3HaYE€HHUM HCCIIEOBaHUA BPEMEHHBIX B3aMMOCBSA3EH MeEXIy
6MopUTMaMU He BbI3bIBaeT cOMHEeHMA. OnHaKo BpeMeHHasi B3aMMOCBSA3b
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6uoputmoB YCC u AJl c ApyrMMM pUTMaMM OpraHM3Ma MaJio u3yueHa.B
NOCTYITHOM HaM JIMTepaType Mbl HallUIM JIMIUb YIIOMMHaHHWE O BPEMEH-
HBIX B3auMooTHoureHusx 6nopurmoB YCC u A/l ¢ puTMaMM BBLICIICHMS
KATEXOJIAMUHOB U 3JIEKTPOJIMTOB. JJaHHBIE JIMTEpaTyphl 110 3TOMY BOIIpO-
Cy TIPOTHBOPEYMEBI: OHA aBTOPBI CUMTAIOT,4TO aKpodas3bl PUTMOB Bbijle-
JIEHUS JEKTPOJIMTOB M KATEXOJIAMUHOB TOYTH COBIANAIOT ¢ aKpodasamMu
purvoB YCC u All, Apyrve yKa3biBaloT Ha HAJIMYME PasHMLIBI MEXIY aK-
pocdasamMm 3TMX ABYX IPYIIl PUTMOB, AocTHralouei 4-6 yacos [60-65].

Mo nanHbiM P.M.3acnaeckoit u coaBr. [27], O.Caradente [66], y
3[I0POBBIX JIMLI BHIABJISAACTCA BHYTPEHHASA M BHEILUHSAS CMHXPOHM3alMsA Cy-
TOYHBIX PUTMOB 3KCKPELIMM KATEXOJaMHUHOB M MX ITPEAIIECTBEHHUKOB C
npeobiagaHMeM OHEBHOM 3KCKpEeUMM Hall HOYHOH. YCTaHORBJIEHO, 4YTO
aKkpograza 3KCKpELIMM aJpeHaJIMHa CTaTUCTUYECKH IOCTOBEPHO HE OTIIHM-
yaercsi ot akpodasbl cyrouHoro purmMa CAJl, YCC, MOC, mMuHyTHOM!
pa6otsl cepaua (MPC). Akpodasa CyTOYHOro pUTMa 3KCKpeLMM Hopal-
pEeHaIMHA CTaTUCTHYCCKM HOCTOBEPHO HE OTIIMYaeTcs OT akpodassl cy-
ToyHoro putMa CAJl, CpAll, YCC, MOC, MPC u obHapyxuBaeTcs He-
CKOJIBKO T03Xe akpoda3 cyrouyHoro putMa YOC M ymapHoit pa6oTel
cepnua (YPC). Akpodassl CyToYyHOro pUTMa SKCKPELIMM aIpeHallMHa M
HOpaIpeHaJIMHa TIPaKTUYSCKM HaXOmATCH B HpOTHBOGA3e 0 OTHOIIE-
HMIO K MaKCUMMaJIbHbIM 3HaueHusaM JAJl u OIIC. UanoxeHHoe cBuIe-
TeJIbCTBYET O BHYTPEHHEH CUMHXPOHM3AaLIMM CYTOYHBIX PUTMOB 3KCKpELIMU
aJlpeHaJIMHa, HOpaJpeHallMHa M OCHOBHBIX ITapaMETPOB IeMOAMHAMMKH,
T. €. 00 X CBfI3M C aKTUBHOCTBIO CUMITaTUKO-alpeHaJIOBOI CHCTEMEI.

HccnenoBaHWAMM, TOCBSILEHHBIMH M3YYEHMIO POJIM IIPEACEPIHOro
HatpuitypeTHdeckoro roymrienrriaa (ITHYTIIT) B yctaHOBNEHMM LMpKa-
IuaHHbIX puTMOB AJll [67-69], ycraHoBNeHo, yrto ITHVIIIl smusercs
60JIbllIe KOMITEHCATOPHBIM (haKTOPOM UL TIONAEPXKAHUA OIIpelesICHHOro
ypoBHs AJl. Ero ponb B perymaimu AJl B HOPMaIBHBIX YCIIOBUAX HE3Ha-
yuteabHa. [Ipy HEOCIOXHEHHON 3CCEHLIMAIIbHOM TMITEPTOHHMM TIOHWIKE-
HMe AJl HOYBIO CBS3aHO C COXPaHEHMEM LIMpPKaIMaHHBIX PUTMOB aBTO-
HOMHOM HEpPBHOM CHUCTEMBI BCIICACTBHE MNOBBbIMIeHUs ypoBHa ITHYIIII.
YcraHoeneHo, yro ITHYIIII oTBeTCTBEHEH 3a KpaTKOBPEMEHHBI KOHT-
posib AJl 1 3JIEKTPOJIMTHOrO 6ajaHca B OTJIMYME OT peHUH-aHTMOTEH3UH-
aNbAOCTEPOHOBOM CUCTEMBI, KOTOpas IIPUHMMAET YJacTHe B IUIMTEIBHOM
KouTpone Al [68].

MHoroyucieHHblEe HUCCIIEIOBaHUA CBUICTEJILCTBYIOT O TOM, YTO HeEi-
poryMopajibHasi peTyJIALMs CyTOYHBIX PUTMOB OCYILECTBIICTCA Ha YpOB-
He TrUnoTajJaMo-THNogHU3apHO 00JIacTU JIMMOMYECKHX M - CTBOJIOBBIX
cTpykTyp Mosra [70, 71]. Pan aBTOpOB mojaraior, YTo Beayllas poJib B
MEXaHU3ME pEryJiiLIMM CYTOYHOIO PpUTMa TIPUHAIUIEXUT BereTaTHBHOM
HepBHO# cucTeMe [44, 72]. B perynaiumy pUTMUYHOCTH reMOIMHAMHYe-
CKMX TIOKa3aTeslei Gorbluasi poiib OTBOAMTCS TaKXKe LICHTPaJbHOW HepB-
Ho# cucteMe [73]. Tlo mHenmo Pickering [74], cHibkeHue Al Bo Bpems
CHa OOYCJIOBJIEHO CHIDKEHMEM AaKTMBHOCTH PETHUKYJIApHOM (dopMaLmu
rOJIOBHOI'O MO3ra.

OcoOblii MHTepec TpenCTaBIAIOT ‘HcciaenoBaHus M.Gautherie [73],
KOTOPBIA pasfesil MpaKTUYEeCKX 300pOBHIX OOC/IEAyeMEIX Ha OCHOBaHWU
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MX peakLMM Ha MHBEKLMM aJpecHaJlMHa, aTpOIlMHA M INIOKAPIIMHA Ha
TPY I'PYIIIbI: CUMITATUKOTOHMKM, BarOTOHMKH, YpaBHOBELIEHHBIE. ABTOp
06HapyXWI COOTBETCTBME 3HaYCHMI aMIUIMTYABl M akpodassl pUTMOB
CAI n JAIl TakoMmy pa3aeneHwio. Me3op putMa CAJl y cMMITaTMKOTO-
HUKOB OBUI BBICOKMM, COCTaBIAA B cpeanHeM 131 mm pm.cm., a y BaroTo-
HMKOB OH paBHsICA 121 mm pm.cm. Me3op Xe 3TOro purMa y ypaBHOBeE-
LUEHHBIX paBHsUICA 117 mm pm.cm. U Haxomwicsa MeXOy 3HAYEHHAMM Me-
30pOB CHUMITATUKOTOHMKOB ¥ BarOTOHMKOB. AHAJIOTMYHBIE AaHHBIE GBUIA
nosxydyeHsl M A putMa JAJL [73].

I' 1.I'youHbIM M coaBT. [75] 6bUIa BBIIBMHYTAa KOHILIEIIIUSA, COIIACHO
KOTOpOM LIMpKaJaHHasi OpraHM3alisA XWBOM CHUETEMBI, BCE aMIUIMTYI-
HO-(ha30Bble OTHOLICHUS MCIIBITHIBAIOT U3MEHEHMA B OHTOreHe3e. OHTO-
TeHe3 IPEeCTaBIAETCA C 3TUX IO3ULIMIA B (hOpMe CITMpalM C TIOCTEIIEHHO
BO3pacTaloIlMMHA 060poTaMH (HapallMBaHME aMIUIMTYI B LIMPKaIUAHHOM
OpraHu3alMy GMOJIOTMYECKHMX TIPOLIECCOB) M ITOCJICAYIOIIUM, Ha TO3IHHX
3Tarax OHTOreHe3a, COKpalleHMEM O00OpOTOB criMpali (yracaHue aMIUIM-
TyA). '
Pag paGor [76-78] mocBslIEH XpOHOGHONIOIMYECKOMY AHAM3Y BO3-
PacTHBIX 3TallOB 4YejioBeka. MHTepecHBle pe3yiNbTaThl  IIONYYEHBI
G.Rutenfranz u coasr. [38] u L.Scheving u coasr. [18, 19], yxaseBa-
IOIIMMM Ha 3aBUCUMOCTDH IapameTpoB 6uoputmoB AJl 1 YCC or Bo3pa-
cra. Y pereit ot 3 mo 1S jer me3op purma CAIl — B cpemHeM 105 mm
pm.cm., a JAIl — oxono 76 mm pm.cm. [38], Toraa Kak y 3MOpOBBIX Cpel-
HEro Bo3pacTa 3TU ITOKa3aTeJId COOTBETCTBEHHO paBHBI 120 mm pm.cm. c
JIOBEPUTEIIbHBIM MHTepBalioM OT 112 mo 121 mm pm.cm. u 75 mm pm.cm. c
JOBEpUTEIHBIM MHTepBaJioM oT 65 mo 83 mm pm.cm. [2]. Akpodass
3TUX PUTMOB Y J€Tei IIOYTH HE OTIMYAloTCA OT aKpoga3 pUTMOB 3X0pO-
BBIX cpemHero Bo3pacta [38]. Mexnay TeM y IpakTW4eCKH 3XOPOBBHIX, HO
MOXWIBIX obciexyeMbIX akpoda3bl 3TMX PUTMOB HACTYIAIOT IIO3OHEE,

okosio 194 30mun mns putma CAJZL u 204 30mun pna purma JAJ [18].
' OnpeneeHHBIA MHTEpeC IMPEACTABILIOT PE3YNBTATH M3YdCHUA Cy-
TOYHOM AMHaMHKU ITOKa3aTeJIeH 3JICKTPOMEXaHMYeCKON (YHKLMM cepl-
la. HakoIUIeHHBIA ONBIT CBHIETELCTBYET O 3aBUCUMOCTH [UTMTEIIBHOCTH
uHTepBaJioB DKI' He TONBKO OT BO3pacTa, BEJIMYMHBI U MHTEHCHBHOCTH
BBITIOJIHSIEMOM (PM3MUecKON Harpy3Ku, CTeIleHU TPEHMPOBaHHOCTH, HO U
OT BpeMeHHU cyToK [2, 27]. Y 3m0pOBEIX JHOxel B AHEBHBIC YACHI MHTEp-
Banbl DKI' ykopaumBaloTcs, a B HOYHOe BpeMs ymmHsiorcs. M3ydenue
(a3oBoil CTPYKTYypHl CEpASYHOIO COKpAIlleHWs ITO3BOJIAIO YCTAHOBWUTH
MaJyl0 M3MCHYMBOCTD Ha IIPOTSDKCHMM CYTOK IUIMTEIIbHOCTH aCHHXPOH-
HOI'O COKpAIlIeHUs JIEBOTO XEJyIOYKa, MEXaHWJIECKOMH CHCTOJBI, BHYTpH-
CHCTOJIMYECKOTO ITOKAa3aTelsl M MHIEKCa HaIpsOKeHMsT MMokappa. Jmi-
TEJILHOCTH (pa3sbl M3OMETPUIECKOIO COKpAallleHMs YMEHBINAeTcs B ITOJI-
- neHb U yBesmamBaercsa B 02.00 yaca Houd. ITpoaoioKUTEIbHOCTD TIepUoaa
M3THAHMA M OOIIel CHCTONBI COKpalaeTcsa B IOJNAEHDb IIPU OTHOCUTEb-
HO¥M CcTaGMWJIIBHOCTHM B Ipyrue 4achl cyTok [27]. Ilpu u3ydyeHMM CyTO4HOM
JUHaMWKH JUIMTEIHHOCTU (a3 cepIeyHoro HMKiIa B BO3PAaCTHOM acIieKTe
yAQJIOCh YCTAaHOBUTH OIIPEACIICHHBIC pa3jIMiMi XapaKTePUCTUK CYTOYHBIX
PUTMOB ITOKa3aTejiei BHYTpUCEpIEYHON reMOIUHAMMKHU Y 3I0POBBIX JIO-
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Aeil pasIMYHOro BO3pacTa. DTO TOJIOXKEHHUE, NTO-BUIMMOMY, MOXHO 00B-
SICHUTh BO3PACTHBIMM DPAa3IMYMAMM CYTOYHOH NMHAMMKM MeTaGonvsma
MHOKApJa.

Mo manmeiM P.M.3acnaBsckoii [27], y 20% mnpakTM4ECKHd 3IOPOBBIX
Mofeil 6bUIO YCTAHOBJIEHO HapyLIEHME IIPOLIECCOB CHMHXPOHM3alMM Cy-
TOYHBIX PUTMOB TeMOIMHAMMYECKMX TIOKasaTejieil. DTO IIPOABIAIOCH
pasBUTHEM HouHoro Tura cyrouHoro putma CAJl, CpAll, YCC, Hecor-
JNacoBaHHOCThIO usMeHeHuit CAH m JAJl, AECUHXPOHM3ALIMEH CYTOUYHBIX
PUTMOB MapaMeTpOB LICHTPAIbHOX M TeprGepuIecKoil reMOIMHaMMKH,
NATOJIOTMYECKOM CHMHXpOHM3aLMel NByX M Gojiee Imoka3saresieil KpoBOOG-
pallleHMs, O YEM CBHIETEICTBOBAJIO COYETAHHOE MOBBILICHUE X YPOBHA
HOYbIO.

YkasaHHBIC U3MEHEHWS BPEMEHHOM OpraHM3allMd KpoBOOOpaleHus
MOTYT CIYXWTh paHHUM OWAarHOCTUYECKUM KpUTEpUEM HaIMIMA yHK-
LIMOHAJIBHOM ITaTOJIOTMM CEpAEYHO-COCYIUCTON cHcTeMBl. OYeBHUAHO,
oImMcaHHbIe OCOOEHHOCTH CYTOYHOM AMHAMMKM ITOKa3aTelieif KpoBoobGpa-
LIEHUsT ¥ HeGOMBIIO YacTU IPakKTUYECKH 3IOPOBBIX JIMI CBA3aHBI C Ha-
pYyLLIEHUEM MEXaHM3MOB PETY/SILIMA CYTOYHOM PUTMMKM (YHKLMHM cep-
JeYHO-COCYAMCTON CHUCTEMBI U ABIIAIOTCS IIPOSBICHUEM CHHApOMA He3a-
Jantaumu. Takue HM3MEHEHWSA LMpKaguaHHON OpraHM3allM TeMOOWHA-
MMKWA MOTYT YKa3blBaTh Ha pa3BUTHE HaYalbHbIX CTaguii 3aGoieBaHUA
wm "npenbonesnn”. Takum o6pa3oM, GHOPUTMONIOTMYECKHE HCCIIEOBa-
HMA KPOBOOOpAaNICHUS ITO3BOJIAIOT BHISBUTH IECHHXPOHM3ALIMIO — COCTO-
SIHHE PacCcOIIaCOBAHHOCTH CYTOYHBIX PUTMOB ITpU OTCYTCTBHMM KIIMHMYE-
CKMX TIPOSIBJIEHMI TIaTOJIOTMM cepaiia U cocymoB. Ponp Takoro meromm-
YecKOro ITOOXoa K AUarHOcTUKe (GYHKIMOHAIBHBIX HapyLIEHMA COOT-
BETCTBYIOIIMX (PU3HOJIOTMYECKMX CHCTEM WIM ITPpU3HAKOB "TIpen6osiesHu”
TPYAHO IlepeoLleHUTH [48,.79]. :

HeltpounpkymaropHas muctonma (HII) asnsgerca GbyHKIMOHAIBHOM
TaTOJIOTHEN CepIeYHO-COCYAMCTON CHUCTEMBI. B ee maToreHese IJIaBHYIO
pOJIb UTpaloT HApyLICHMsS HEHApOryMOpalbHOMW peryisiLMM AeATEIbHOCTH
cep/ia ¥ COCyIoB. BEIfICHEHHE XPOHOCTPYKTYPBl PUTMOB HEKOTOPBIX TIO-
Ka3aTelleif; B TOM YMCJIe TIapaMeTpOB CEpIeYHO-COCYIUCTON U CUMIIATH-
KO-aJ[peHaJIOBOM CHCTEM, HacT BO3SMOXHOCTb C HOBBIX ITO3MIIMIA ITOXOHTH
K ONTUMM3aLMM Teparmy 6ombsHbx HIT,.

H3yyeHue cyTouHBIX KoJieOaHMii TTapaMeTpOB aKTUBHOCTH CHMIIATH~-
KO-aJ]peHAJIOBOM CHCTEMEL Yy IIOAPOCTKOB C IOHOIIECKOW THITEPTOHMEN
no3somano JI.T.AHToHORBo# [80] chaemats BEIBOA O CXONCTBE PUTMOB CO-
OTBETCTBYIOLMX IOKA3aTENC C TAKOBBIMM Y 3MOPOBBIX JIMII.

H3zyyeHne cyToyHOM MMHAMMKK IlapaMeTpOB KpOBOOOpalllCHUS Y
GoybHBIX, cTpamatoux HIIJ, xapmuamruei [81] mo3Bomuro ycTaHOBUTH
cyrounble putMel CAII, CpAll, YCC, YOC u MOC. He BBIMBISIIOCH 32~
KOHOMepHOro cyrouHoro purMma JIAJl, cBONCTBCHHOro 3IOPOBBIM JHO-
asaM. Akpodasa cyrouHoro putma CAJl onpenmenserca B 184 48mun.
JIHeBHOI THII CyTOYHOrO pHTMa BHIABIeH B 76,5%, a HOYHOM —
B 23,5% ciydaeB. IIpu olieHKe OCHOBHBIX ToKasareneit putMa CAJl o6-
HapyXuBaloTcs 6oJiee BHICOKHIA, YEM Y 3XOPOBBIX, CPEIHECYTOYHEBIA ypo-
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BEHb €ro M cMellleHHWe akpodasbl Ha BeyepHMe 4achl. YacTora HOYHOro
Tuna CAJl 3HaYUTEIBHO BBIIIE, YEM Y 3TOPOBBIX JIMII.

Cpeanecyroynbit put™M JAJl y 6ompHbix HIIJI BeIe, yeM y 3n0po-
BbiX. AHQJIM3 YaCTOThl paclpeAeieHUss UHIUMBUOYaJIbHBIX aKkpoda3 mmo3Bo-
JIUJI BhIABUTG Y 52,9% GobHBIX JHEBHON M y 48,1% HOYHOM THI pUTMa
JAJl. Takoe Xe COOTHOLIEHWE THUIIOB PUTMa JIAII OTMeYaeTcs y :mopo-
BBIX JIMLL.

CpenHecyroyHoe 3HayeHue CpAJl nmpu HIIJI BBOIE, YeM B nopme
Akpodasa putmMa CpAJl onpenensercs CyLIECTBEHHO ITO3Xe, YeM Y 30-
poBbiX. JHeBHoM THn putmMa CpAJl oGHapyxwBaercsa y 64,7%, a Hod-
Ho# — y 35,3% GONBHBIX.

Kak ussectHo, yposeHb CpAJl saBucur or CAJl u JA. ITo-Bumu-
MOMY, 3TO IIOJIOXEHUE CIPaBEUIMBO U B OTHOIICHMM CYTOYHOM IMHaMM-
ku CpAJl. CornacHo mMHeHumio U.B.Tepemenko [82], Beymumma CpAJl
HaxoauTcsi B OOJBIIOI 3aBMCHMOCTHM OT MHTEHCUBHOCTH OOMEHHBIX. W
3HEepreTHYeCKUX IIpOLIECCOB, HaubGoJsiee BBIPAXEHHBIX ITPH aKTMBHOM
6oapcTBoBaHMH. Y 13,7% 60msHbx HIIJI BEIABRIEHO cOYeTaHUE THEBHOIO
tuna purMa CAJl ¢ HouyHbIM TMrioM putMoB JIAJl u CpAJl. 310 MOXHO
paccMaTpyBaTh KaK BHYTPEHHIOIO OECHHXpOHM3aLMio puTtMoB. CAJl m
JAJl, 4TOo NMPUBOAUT K HOYHOMY ITOBHImEeHMIO ypoBHS CpAJl. B 15.69%
clyjaeB Habyofaercsi OZHOBPEMEHHOE HOYHOE IIOBHIIIEHME YpPOBHEH
CAIl, A u CpAll. Takoit BapyaHT HapylueHUs pUTMOB Al MOXHO OT-
HECTH K JACKOMITEHCMPOBaHHOM BHEIMHEH HECHMHXPOHM3ALIMHA C BHYTpEH-
. Hell cuHxpoHm3aimeit putMoB CAJl, HAJ u CpAll. B uenom y 37.2%
GOJNBHBIX BBIABISAETCA HapylleHWe cyTouyHoro purma AJl, uro Gojiee yem
B 2 pa3a MNpeBbIIacT YacTOTY HapylueHUs puTMa AJl y 3MOpPOBBIX JIMII.
XapakTepuctuku cyroyHoro purtMa YCC y 6omeHbeix HIIJI He oTyiMyaroT-
Csl OT TAKOBBIX Y 3IOPOBBIX.

CpenHecyrouHble 3HadyeHMa YOC u MOC okasamich BBIIIE, YeM Yy
300pOBBIX. AKpoda3bl 3TUX ITApaMETPOB CMEILIAIOTCA Ha Gojiee ITO3aHME
BeyepHHe Yachl. Y 300poBbIX HouHOM THII YOC u MOC He Habmonaer-
ca. IIpn HIIJI oH BBIABIAETCA COOTBETCTBEHHO B 17.8 M 11.1% ciydaes.
Y 31.1% 6omsubix HIIZ[ ob6HapyXeHa BHYTpEHHSAS IECHMHXPOHM3alMs
PUTMOB 3THX TIOKa3aTeJiell reMOAMHAMUKM. : [Io-BUIMMOMY, YCTaHOBJIEH-
Hasl MaTOJIOTMYECKasi CHHXPOHM3ALMA CYTOYHBIX PUTMOB C OJHOBPEMEH-
HbIM HOYHBIM IIOBBIIICHWEM YpOBHeW 2-8 IokasaTejleii KpoBooOpalie-
Hua y 6ompHbX HIIJL siBnsieTcs ¢aKTOpOM pMCKa pa3sBUTHUA BEreTaTMBHO-
COCYIVCTBIX TTApOKCU3MOB B HOYHBIE Yachl. Bo3aMoXHO, HapynieHue LMp-
KalMaHHOM opraHM3alMy KPOBOOOpallleHHs SABIAETCA OOHMM W3 3BEHHEB
naroreHesa HIIJI.

HsyyeHue cyrouHoi muHaMUKU AJl y OOJIBHBIX CO CKIIEpOTHYECKOM
cHCTOJIMYECKOM rumepTroHMeit nmo3Bomwm A.3.1dacmaHy u coart. [83]
BBISIBUTh OTYCTJIMBBIA PUTM CYTOYHBIX KolebaHuii ypoBHa AJl c ero cHu-
JKEHVEM B HOYHEIE Yachl CYTOK. ABTOpPHI YCTAHOBWIH, YTO BO BpeMs ITpO-
OyxaeHus OOJbHBIX B pasIMYHBIX (a3ax cHa AJl B Gomnmnc'me ciIy4JacB
CYLIECTBEHHO He MEHAeTcH.

Cpenu 3aboseBaHMi cepeYHO-COCYAMCTOM CHCTEMBI TMIIEpTOHMYE-
ckas 6oye3Hp (I'D) smigerca "Mopeibio”, Haubosee MOAPOOHO M3YydeH-
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HOM B acreKTe XpOHOMEIMLMHEL [5, 14, 34, 61, 63, 87-89]. MonuTOpHU-
poBanme Al 1aeT BO3MOXHOCTB TIOJyYEHMA OYeHb BaXHOW XpoHOGHOIIO-
rudeckoit MH¢popMaLMM O TTO[UIMHHON AMHaMMKe BCEX INapaMeTpPOB PUT-
ma AJl [61, 74, 84]. IIpeaensl CyTOYHBIX Bapualmit ALl Hasnax-m XpOHO-
necmamu [85].

JIuarHoctuka I'B mpM ykasaHHBIX XPOHOOMOJIOTHMYECKMX HCCIIEIOBa-
HUAX 6a3vpoBaNach Ha BBIABICHHMM TakuX KosneGanuiit AJl, KoTOphIe BbI-
XOMWIM 3a npeaensl xpoHoxecM. H.Yshii u coapt. [86] Gonee yem y mo-
JIOBMHBI 60)bHEIX ['B OTMETWIM HU3KYIO aMIUIMTYAy WM USMECHCHHUA aK-
podassl putma CAIl, JAJI, 60 TO U Apyroe INpH CPaBHEHUM C KOHTPO-
JIeM.

B pammx cramuiax I'B oOHapyxuBaeTcs HapyllIeHME CYTOYHOIO pUT-
Ma ITapaMeTpoB FeMOJMHAMMKY, BBISBIAETCS cMelleHUe akpodas CAJl u
CpA]l c DHEBHBIX Ha BeYEpHHUE 4achl. JlaHHBEIE yYCPENIHEHHO-TPYIIIOBOTO
KOCHUHOp-aHaJIu3a CBUACTEIILCTBYIOT 00 OTCYTCTBMM 3aKOHOMEPHOIO CY-
ToyHoro putMa YOC u MOC. Purtm YCC nperepneBaer CyrouHyio M-
HaMMKY, aHAJIOTMYHYIO TaKOBOM Yy 3JOpOBBIX jmoxeil. MoxHo ToJIaAraTs,
YTO OTCYTCTBME 3aKOHOMEPHOW CYTOYHOM PUTMMKM TaKMX BaXXHBIX TIapa-
MeTpOB KpoBoobGpamenus, kak JJAJl, YOC, MOC, y 6oNbHBIX B paHHMX
cramuax I'B cBA3aHO ¢ HapyImIEeHMEM PETYIALMMA CepaedHO-COCYIMCTOM CHU-
CTEMBI M CHMKCHMEM €€ aIallTallMOHHBIX Bo3MoxHocTeil. ITo-BumiMomy,
Jie3afanTalmsi opraHusMa 6onbHBX I'B K YCIIOBUSM BHEIIHEH CpeIBl UTpacT
OIIpeeJICHHYIO POJib B pa3sBUTUM TMITEPTOHMYECKMX KPU30B M OCTPOM JIEBO-
XKEJTyIOYKOBOM HEIOCTATOYHOCTH.

ITo manreiM HJL.AcnansHa u coaBt. [90], Bo Becex cramusax I'D B omHux
CiTy4asx y GOJIBHBIX BBIABIACTCS LIMPKAOWAHHBIA pPUTMOCTa3, a B IPYIUX —
COCTOSIHME AMCPUTMOCTa3a WM HH(ppamMaHHOro HeopurMocraza CAJIl u
HOALl. Takoe sARIEHUE, BEPOATHO, OOBACHAETCS MHIMBHIYAILHBIM XapaKTe-
POM M3MEHEHMsI BpeMEHHOM opraHu3aimm ypoBHs CAJIl u JAJL. TaxuMm o6-
pa3oM, M3y4eHUe LIMpKaMaHHOK OpraHM3allMM KpOBOOOpallleHM B pa3HbBIX
cramusix I'D, BbIARICHHE OCHOBHBIX XapaKTepUCTUK PUTMOB BaXKHEMIIIMX TI0-
KasaTeJleil reMOIMHAMUKY, ocobenHo Al M cepieyHoro BHIGpoca y KOHK-
peTHOro GOJIBHOIO, MIpaloT BaXXHYIO POJib B OIITUMM3ALIMU Tepaliy.

JlaHHBIe JMTEpaTyphl O CYTOYHBIX PUTMaX ITApaMETpOB KpoBooOpalle-
HMA Y GoJBHBIX MIemMudeckoi 6onesHsio cepaua (MBC) HEMHOrOYHMCIIEHHE!
1 nporuBopeymBbl. [To MHeHmio ©.A.KomapoBa u coaBT. [40], y GombHBIX
UBC, nocreH}apKTHHIM KApIUOCKIEpOo3oM B coueTaHud ¢ I'B B HOYHEBIE
yacel nopprnaiorcst ANl u OIIC, ymenburalorcas YOC u MOC. Ilpu arom
Hab.1oaeTcsd CHYDKEHWE aMIUIMTYIBL CYTOYHBIX KOJeGaHMf yKa3aHHBIX ITO-
kasateneit. ITo manHbM U.E.Opanckoro [41], y 6omsabx UBC, creHOKap-
aumeit Makcumym YCC mpuxomurcs Ha nepuoa ot 16.00 mo 20.00 gacos, a
MvHMMYM — Ha 12.00 u 24.00 yaca. Hauboneinee sHauerme YOC u MOC
pervctpupyerca B 16.00 u 20.00 gacoB, a Haumensmee — B 24.00 u 08.00 ga-
COB. AHAIM3 VHIMBURYAIBHBIX GMopHTMOB Yy GonbHbX UBC mosso/mut Bbi-
sBuTh B 50% cIlydaeB pesKoe CHIDKCHUE aMIUIMTYNBI CYTOYHBIX KoJeOGaHMit
napamMeTpoB TeMOAMHAMUKM; B 44% ciyyaeB HaGmoONaoch M3BpalleHUe
PUTMA CYTOYHBIX KOJleOaHMiA TToKa3aTeliel KpOBOOOpallleHHsA CO CMEIICHUEM
MX MAKCHMYMOB Ha HOYHEIC Jachl. Y 94% GONBHBIX CTEHOKAapIMel, Kapmi-
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OCKJIEpO30M BbIAB/IUIMCH TIATOJIOTMYECKUE THITBI CYTOYHBIX KPMBBIX ITapa-
METPOB KpOBOODpallleHHS.

K.I'AnamaH ¥ coapt. [91] He BEIABWIM OoTIMuMit akpoda3 U aHTH(a3
cyroyHbix putMoB YCC, AJl, YOC u MOC 6omsrbex UBC 1ipy cpaBHeHVM
ux ¢ HopMmoit. OIHaKO YCTaHORJIEHBHI Pa3fiMuMA B M3MEHEHUM aMIUIATYIEL
KoJiebaHMIA M CpEeOHECYTOYHOIO YPOBHA IIApaMeTpOB TI'e€MOTMHAMMKM.
H.JI.AcnansaH U coaer. [90] oTMeyamM cMellleHHe MaKCHMAJBHBIX BEJIMIMH
CA, JA Ha BeyepHMe 4Yachl y 6omsHbIX UBC.

AHaJIM3 PUTMOJIOTMYECKVX HaHHBIX CBUACTEJILCTBYET O TOM, 4YIO Y
6onbHBIX UBC HapylaeTcs LIMpKagvaHHas OpraHM3allds KpOBOOOpaIleHWs
M CUMIIAaTUMKO-aJpEHAJIOBOM CHUCTEMBI. DTO IIPOABIAEICA OTCYICTBHEM OO-
LIei 3aKOHOMEPHOCTH cyro4Hoi purMudHoctH JIAJI, CpAJl, TIOBBIIICHHEM
cpenHecyroyHoro ypoBHs CAJIl, JAH, CpAl, YCC, OIIC, cHipkeHMEM
cpexHecyToyHoro ypoBHss MOC, YOC, cocTossHUEM HAIIpsDKEHUsI CHMITATH-
KO-aIpeHAIOBOM cUCcTeMBIl. C ITOMOIIBIO MHIMBUAYAJIHEHOIO KOCMHOpP-aHAM~
3a y 78.7% 6omsHeix UBC M cTeHOKapaueil oGHAPYXKEHO paccoIIacoBaHME
CYTOYHBIX PUTMOB ITapaMETPOB KPOBOOOpAIIIeHMs.

Taxkum 0bpa3oM, XpOHOOHOJIIOTMYECKHE UCCIIEIOBAHMSA TI03BOJIAIOT YCTa-
HOBUTh Pa3IMYHbIA XapaKTep HapyIIEHWA CYTOYHOM PUTMMKU IApaMETPOB
LICHTpaJIbHOM M ITeprdepudecKoil reMOIMHAMUKY IIpU 33a00JIEBaHUAX cep-
JIeYHO-COCYAUCTOMU CUCTEMBI. XapaKTep 3TUX HapyllIeHWiA BO MHOIOM 3aBH-
CHUT OT cTraguM Ipolecca. Hepenko HaGmomaercs GoJbImoii pasmMax aMIUIM-
TyObl KoJiebaHuit B cTagvi (hyHKUIMOHAJIBHBIX HAPYILIEHUIA M TI0YTU TIOIHOE
MCYE3HOBEHHE PUTMMYECKUX KoJieGaHMiA B CTaIlMM OpPraHMYECKUX U3MEHe-
HUiA cepaua U cocynoB. U3yyeHue xapakTepa HapylIeHMA CyTOYHOIO pHTMA
MapaMeTpoB KPOBOOOpAlLleHUsI OJDKHO IIOMOYb Bpady B BBEIOOpE TaKTMKH
JIeYeHUs C YJeToM (pakTopa BpEMEHH.

ITocmynuna 25.05.95

UBPS-ULARU3DYL LUUTYELGD QALGARVENRO3 UL
NhEUGME DP2RALACGPEIYTY Y UlSULUVEGUTY
NMUBUTUVEMrN T

Q. % JwpnulipnuG, (kU Punpuuwpgud, L U <upnpinlul

<Jnpyuwond dwlpwiwuG muwpwlyjwo 6 upmh qopomGimpyjuG hwdw-
fuwuGmpyuG (U9<) o wpyul 6GdwG (UE) wmdjuwilitpp hwdopjw nhpidh
wudwlGhpod: Lhwmugpymd GG Gt wyn wwjdwGGEpmd uhpum-wGnpuyhG
hwidwljupgh qnpdmGtnipjub YJhéwlp pGnipuqpnn wy; gnigwGhyGtp, dwuGw-
Ynmuujtiu’ upmp hwpywowjhG, pnuytwlwl owyw)Glipp i pGnhwlnp bw_mlu-
dwuughG nhiwnpmpymGp:

Atipynud GG thwumwpyltp, np UL nhpdtipp it UG-p Ywhujwo 66 Gutbi
w2luwphwgpuiui wwpwhnjuhl (utiqnGujihG) wqpigmpymGGtphg: Mwljwu
Juwplinp 3t Gut Swpnm YhGuwpwGwlywG chpdh G Gpu hwowpuljwywl qop-
onGimpjudp hwpngywod unghwjwywl upGupnGhquunpGtph dhelii wnljw
dwiwGwljuynp hnfujuwuulyguompmGitph htmwgnmodp: LninupwGyjwd
GG wpluwwmwGpGhp, mp Gepjwyjugdwo L6 wpywl Jppwlwnmpjub Gt juwmbjun-
JwihGGGph hwdopjw nhpdh wihwwmwljuG dwjpwhoywihG (wipndwuq) gngiu-
GhpGlipp, pGywbtu Guti mumiGuuhpjwd t GuwinwupmwyhG Guwphodwinm
winthujiujmpnh nlipp wppuG 660wl hwdopjw rhpdh Gwlwpquiyh nwhdwd-
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uwl qoponud: ULd wtn L mpymy Gt hwdopjw nhpdtiph jwpnu-hnpinGuy
Jwpquynpdwp:
Npnzwlh htumwppppmipymG t Gpluwjugmy upwh EtjnpudbuwGhyo-
w6 qnpomGtnipywl gnigwGhzGtiph hwdopyw 2mpd[;ﬁpuxg‘h htimwqnunmpymp:
Atpymy GG Whowpwlwly wluwmwbpliph wmyjwiltp’ Gyhpdwd upmh hzb-
uhYy, hhubtpunGhy hhywinmpymGGipny, GHponghpympywwnp ghunnGhwyn]
wwnwwnn hpjwlnGtph gmgwGhyGhph hwiopjw wpdpGpwgh htmuqnuunp-
nGGLiphG:
3 ll_plllnl:qhuml, JupnGnlGuwpwlwlwG htimwgnunpymbitpp hGwpwynpmp-
jmG L6 pGatnmd puwgwhwjmbp YhGupnGuiwG i owjpwdwuwihG wpjub
2n9wlwnnpjuG gnigwGhyGph hwdopjw rhpdhliwyh plnypp, hGubu Gt
npubg lutnmiGpp uhpw-winpwjhG hwdwlwpgh hhjwinmpymGGitph ntvg-
niu:
e dwidwluyh qoponGh h Gluwmh mGhGuwp whpudhym L wnwehG htipphG
pnidiwG dhengGliph 6hw pGmpmpjuG mtuwltinhg:

THE WORKING RATES OF THE CARDIOVASCULAR SYSTEM
IN NORM AND PATHOLOGY

G.D.Vardanian, R.A.Baghdassarian, V.M.Haroutyunian

The observation of the researches of the last years concerning the data
of cyrcadic rates (CR) and blood pressure (BP) is given in the paper.

The authors bring the results, characterizing the functional condition
of the cardiovascular system and common peripheric resistance.

It is shown that the rhythms of CR and BP depend on the
geophysical and seasonal influences as well as on the social
synchronization, created by the humanity by its social activities.

Comparative analysis of the hemodynamics and individual
catecholamin excretion, regulation of BP by the Atrial-Na-Uretic Factor
and the daily dynamics of electromechanical function of the heart in
patients with neurocirculatory dystonias, hypertensive disease and
ischemic heart disease are carried out. ]

It is concluded that investigations in chronobiology allow to
determine the character of daily rhythmics of the parameters of central
and peripheric hemodynamics, their changes in cardiovascular diseases
and to take the time factor into consideration while choosing the
appropriate treatment.

JIUTEPATYPA

|. Mamwoxun B.A., Jlemun JI.B., Eeyuxeeuy A.B. BuopuTMOJIOTHS MepeMELICHUSA
yenoseka. HoBocubupck, 1976. ..

2. Smolensky M.H., Tater S.E., Bergman S.A. et al. Chronobiologia, 1976, 3, 337.

3. Opanckuii H.E. TIpupoaHeie neyeOHble haKTOpPhl ¥ GHONOrMYECKHE PUTMEL.
M., 1988. ‘

4. Caonum A.J., Onsnckan P.JI., Pymmenbype C.O. B xH.: ONBIT H3y4YeHUs
MEpHOANIECKUX U3MEHEHUH H3HoIorHuecKux GyHKUHUI B opraHH3Me. M.,
1949, c. 207. : i

5. Atkinson G., Witte K., Nold D. et al. Chronobiology Int., 1994, 11, 1, 35.

26



-

6. Gordon R.D., Mortimer R.H. Int.J. Chonobiology, 1973, 1, 25.

7. Meyer-Saballek W., Schulte K.-L., Gotzen R. J. Hum. Hypertens., 1989, 7
(suppl. 3), 21.

8. Munakata M., Imai Y., Sasaki S. et al. Toh. J. Exp. Med., 1990, 161, 55.

9. Osterziel K.G., Dietz R., Lemmer B. Chronobiology Int., 1991, 8, 5, 420.

10. Verdecchia P., Schillaci G. et al. Circulation, 1990, 81.

11. Wertheimer L., Hassen A. et al. Chronobiologia, 1975, 2, I, 77.

12. Halberg F., Johnson E.A., Nelson W. et al. The physiol. teacher., 1972, 1, 4, 1.

13. Acaanan H.JI. Tep. apxus, 1986, 63; I, c.45.

14. 3acraeckasn P.M., Acaansn H.JI., Ianeaurna U.E. XpoHobHoornyeckue
aCIeKThl NMaTOJIOrMU CepACYHO-COCYAUCTOU cHCcTeMul. XpoHobuoorusa U
xpoHoMeauuuHa. (noa pea. .M. Komaposa). M., 1989.

15. Pymmen6ypez C.O. B xH.: Mar. III Bcecoios. coBelll. N0 3KOJIOrMYECKOM
c¢u3snonorun, 6uoxomuu U Mopdonorun. Hosocubupck, 1967.

16. Lemmer B. In.: Biological rhythms in clinical practice, London: Wright., 1989,
57.

17. Munakata M., Imai Y., Abe K. et al. J. Hypertens., 1991, 9, 407.

18. Scheving L.A., Scheving L.E., Halberg F. In:Chonobiology. Igaku Shoin, Ltd.
Tokyo, 1974, 386.

19. Scheving L.E., Roing C., Halberg F., Pauly G., Hand E.A. Chonobiology. Igaku
Shoin Ltd. Tokyo, 1974, 353.

20. Spieker C., Wienecke M., Grotemeyer K. H. et al. J.Int. Med. Res., 1991, 19,
342.

21. Tamura K., Wu G., Comelissen G., Halberg F. Chronobiology, 1989, 16, 2, 189.

22. bazdacapan P.A. PuTMOCTa3 BBIICIUTEILHOM GYHKUKHU MoYeK. ABToped. auc.
KaHa. M., 1980.

23. Levine H Jacobs H., Greaber C., Thompson M., HalbergF Chronobiology,
1975, 2, 1, 1.

24. Reinberg A., Apfelbaum M., Asson R. Int. J. Chronobiol., 1973, 1, 391.

25. luyoe A.H. B xH.: KocM. 6uonorus u meauuuna. M., 1971, §, 1, 44.

26. Apymionsn XX.C., Ipueopsn JI.D. AKyil. u ruHex., 1984, 7, 61.

27. 3acaaeckan P.M. XpoHOAMArHOCTHKA M XpPOHOTEepanus 3abosieBaHUH
‘CepeYHO-COCYAUCTOM cucTeMul. M., 1991.

" 28. 3acnaecxan P.M., Oneecxuii H.X., Jyoa C.I. XpoHoGuonorus u

XpoHoMeauUMHa. Te3.noki., TiomeHs, 1982, c.71.

29. Ipeberes A.JI., Xanbepe D., Acnanan C.I. u dp. B xH.: Tes. goxn. V cumm.
CCCP - I'IP. AcrpaxaHs, 1988, c. 37.

30. Ipueopsn C.B., bazdacapsn P.A. B xH.: Mar. III koH}. MOJIOAKIX KAPOHOJIOrOB
Apmenuu. EpeBaH, 1978, c. 54.

31. Komapoe D.H. XpoHOGHOIOTHA U XpoHOMeAMLKMHA. M., 1989.

32. Gould B. A., Raftery E. B. Chronobiology Int., 1991, 8, 6, 495.

33. Hofling B.,Hoyningen-Huene K. Chronobiology Int., 1991, 8, 6, 477.

34. Middeke M., Kluglich M., Holzgreve H. Chronobiology Int., 1991, 8, 6, 451.

35.4iello C., Groothold G., Gualtieri S. et al. Europ. J. Clin. Pharm., 1985, 28, 5,
501. ’

36. Caruana M. P., Lahiri A. et al. Am. J. Cardiology, 1988, 62, 755.

37. Se00unckuii B.A. Put™M, paT™, puTM. M., 1985.

38. Rutenfranz G., Kellbruge T., Stehs K., Olnhoﬁ" F., Z. Kinderheilk, 1964, 89 227.

39. Cugini P., Palma L., Disimone S. et al. Chronoblology Int., 1993, 10, 1, 73.

40. Komapoe (D. H, 3axapoe JI. B., Jlucoeckuii B. A. CyTotmuﬁ PUTM
dusnonornyeckux GyHKUU 3n0poBoro 1 GosbHOro yenoseka. JI., 1966.

41. Opanckuii A. E. Buonoruyeckue puTMHl ¥ 6ambHeoTepanusa. M., 1977.

27



42, A6dvirdabexoe T.K., Typxmernoe M.T. CyTOUHEI PUTM NFeMOXMHAMUKH Y

[MOCTOSIHHBIX JXHTE/Ie HU3KO- U BhIcOKOropbsi. IIMpKaJHbIC PUTMEI YEJIOBEKA
. W XuBOTHBIX: Ped. noxn. Beecolos. cumnosuyma: @pyrse, 19755 c. 8.

43, Anaxpunckuil B. C., Cmenanoea C. H. Ilo 3akoHy put™a. M., 1985.

44. Bebep B.P. Kapauon., 1984, 4, 117.

45, Ayala D., Hermida R.C., Sanchez de la Pena S., Halberg F. Chronobgiologia,
1989,16, 110.

46. Zulch K.G., Hossnian V. Germ. med. MZH., 1967, 12, 513.

47. Pymmen6ypez C. O. B xH.: TpyAsl cuMII.: AlanTallMsi OpraHM3Ma YeoBeKa U
JXUBOTHBIX K 3KCIICPHMEHTAIbHBIM IPUPOAHBIM YCJIOBUAM CPEAbl.
Hosocubupck, 1970, c.217.

48. Anscpuncicuii B.C. XpoHobHosiorus ¥ xpoHomnatosorus, M., 1981.

49. Mamioxun B. A. XpoHo6uonorusa u xpoHomeauuuHa. TiomeHs, 1982, c¢.62.

50. Wever P. Int. J. Biometeorol., 1985, 29, 1, 94.

51. Halberg F., Reinhardt G., Barter F. et al. Experinta (Basel), 1969, 25, 107.

52. Ansxpunciuii B. C. B xH.: KocMuueckas 61onorus u MeguumHa. M., 1972, 6,
I, c.32.

53. Kpymoea E. M. B xH.: Mart. Hay4. KoH®. MOJI. criell., MOCBALUCHHO! MaMATH
A.B.JIe6epuHckoro. M., 1965, c.48.

54. Kleitman M., Kleitman E. J. Appl. Physiol., 1953, 6, 283.

55.Iy6un I'JZl., Bobkoea 3.H., ITawcoea 3. JI. IIpobneMsl XxpoHOGHOIOMMH,
XpoHO(}apMaKoIOruM M XpOHOMEOULMHEL. Ya., 1985, 2, c.20.

56. Jen-Cyu B xH.:Tpynnl Hayd. ceccun T'oc. HUM rurueHs! Tpyaa u npod.
3abonesanuit. JI., 1959, c.144.

57. Pymmenbype C.O. CyTo4YHbIA pUTM (pU3MONOrMIecKUX PYHKLMIA y YeToBeEKa U
OIBIT €r0 MCMOJIb30BaHUSA B (DU3MOJIOTMM TpyAa. ABToped. AMCC. AOKT.
CeepUI0BCBK, 1971.

58. Cabarkapa Milanko Ergonomija, 1982, 9, 3, 31.

59. Kirkaldy B.D. Europ. J. Appl. Physiol., 1984, 52, 4, 375.

60. 3acaaeckan P.M., Jlyoa C.I., Teiibarom M.M. u dp. Kimu. men., 1983, 63, 9,
c.89.

61. Caradente C., Ahigren A., Halberg F. Chronobiologia, 1984, 11, 3, 189.

62. Lieban H., Manitins G. Contrib. Nephrology, 1982, 30, 57.

63. Messerly F.H., Glade L.B., Ventura H. O. et al. Amer. Heart. J., 1982, 104, 1,
109.

64. Rainberg A., Chata G., Hallberg F. et al. Igak Shoin. Ltd., Tokyo, 1974, 168.

65. Richards A.M., Nicholls M.C., Espiner et al. Clin. Exp., Hypert., 1986, A8, 2,
153. -

66. Caradente C. Chronobiologia, 1989, 16, 1, 45.

67. Portaluppi F., Montanazi L., Ferlini M. et al. Chronobiology Int., 1991, 8, 5,
432. :

68. Portaluppi F., Vergnini L., Uberti E. Chronobiology Int., 1993, 10, 3, 176.

69. Veseli D.L., Giordano A.T. Chronobiology Int., 1991, 8, 5, 373.

70. Anscpunciuii B.C. Hayka u xusHs, 1978, 4, 61.

71. Ivbckuii B.H., I'y6ckuii JI.B. Ycnexn coBpeM.6uor., 1969, I, ¢.90.

72. Azadncanan H.A. PUTMBI XU3HM U 310poBbe. M., 1975, c.96.

73. Gaultherie M. Int. J. Chronobiology, 1973, 1, 103.

74. Pickering T.G., Harshfield G.A., Devereux R.B. et al. Hypertension, 1985, 7, 2,
171.

75.Iybun I J., I'epaosur E.IIl. CyTO4HEIE PUTMBI OGMOJIOTMYCCKMX IIPOLIECCOB B
OHTO- M GuIoreHese Mo3BoHOYHbIX. HoBocubupcek, 1980.

76. Apwaecxuii H.A. B xH.: Bo3pacTHas dusuonorus. Pykosogereo. JI., 1975, c.5.

28



=4

77. Iy6un I J1., Bainepm /J., Aypoe A.M. u dp. B kH.: Tes. 11l Bcecoios. KoHd. o
XpoHobuos. ¥ xpoHoMea. Mocksa-TawkeHt, 1990, c. 105.

78. Oxyneea I.H., Baacoe 1O.A., llleeeneea JI.T. CyTouHble pUTMBI ra3oo6MeHa 1
KpoBoobpauannsa yenoBeka. HoBocubupck, 1987.

79. Jucuuwirs FO.11. CollnaibHO-TUTMEHUYECKHE acleKThl XPOHOMEAN LIMHBI.
XpoHobuonorua u xpoHonartosiorus. Te3. Joki1. Bececolos. koHd. M., 1981, c.
12.

80. Aumonoea JI.T. I'uneproHuYeckas 60sie3Hb B IOHOLIECKOM Bo3pacTe. M.,
1976.

81.Ayoa C. I, 3acraeckas P.M. u dp. AKTyanbHbIe Npo6IeMbl OLIEHKH
¢apMaKosIornyecKoi aKTUBHOCTH XMMHUYECKMUX coeanHeHHid. Tes. nok.
Bcecoio3. koHd. HoruHek, 1981, I,c. 121.

82. Tepewenxo H.B. Buonoruyeckue putMal. Tes. koH). Topekuit, 1970, c. 13.

83. Ugpacman A.3., XKypaenesa I H., Bponckuii B.H. u dp. CoB. men., 1980, 6, c.73.

84. Halberg F., Camelt.mn G., Work B. et al. Heart and Brain, Brain and Heart,
Berlin: Springer-Verlag.- 1989 142.

85. Bingham C., Arbogast B., Guillaume G.C. et al. Chronobiologia, 1982, 9, 4, 397.

86. Yshii H., Mukaiyama S., Sakurabayashi T. et al. Intern. society for
Chronobiology: XIX Internat. conference on chronobiology. Washington,
USA, 1989.

87. Komapoe D.H., Bproxoeeyxuii A.I., Byeanrvyes B.H., I'epacumoe I'.M.
AKTyanbHbIE BONIPOCHl KIMHMYECKOi 6MopuTMonoruu. Epepan, 1988, c. 29.

88. fkoenee B.A., lllycmoe C.B., Ilanweun JI.J., Kaproe B.A. TIpo6nemsr
xpoHo6uonoruu, 1991, 1-2, c.26.

89. Halberg F., Halberg E. 111 DDR - Ud SSR symposium: Chronobiologie und
chronomedizin. Halle, 1986, 12 a, b.

90. Acaanan H.JI., Madosn C.X. Ilpobnemnl xpoHob6ronorum, 1991, 1-2, c. 57.

91. Adaman K.I., Acnanan H.JI., Tpueopsan C.B., llyxsn B.M. Kposoo6pallueHue
AH Apm. CCP, 1980, 6, c.29

SRy A P 5 b ey A

29



YK 616-056: 575.191+613.1

NMEPMOIUYECKAS BOJE3Hb Y AETEV B APMEHMY

(3THONATOreHeTHYeCKHe aCNeKTbl, KAACCHPHKAIMA, KIHHAKA,
nepcneKTHBbI JeYyeHus)

B.A.Acmeayampsn, E.X.Topocan, JI.M.Enuckonocs,
C.C.Apycmamsn, I.I Amapsn, D.X.Anmonan, C.I.Capkcan

/Epeeaiickuil 2ocydapcmeennnli MeouyuncKui
yuugepcumem um. M.I'epayu, kagh. neduampuu N1/

Knrouesote croea: nepronndeckas 6oynesHb B ApMEHUH,
_ 3THOINATOreHe3

lMepuonuyeckas 6GonesHp (I1B), U3BecTHasi Takxke IOA Ha3BaHHUEM
¢damuabHas cpeav3eMHoMopckas suxopanka (Familial Mediterranean
Fever-FMF), BnepBbie Obuia onvcaHa B ApMeHuM B 1938, a B 1965 r.
6bin1a BbiaeneHa JI.A.OraHecssHoM UM B.M.ABaksiHOM B Ka4ecTBE CaMOCTO-
ATENbHOro Ho30JIorMuecKoro 3abosieBanus [1, 2]. B nanbHeieM apMsaH-
CKUMM KIMHMLMCTaMU OblIM 00OOWIEHB AaHHbIE TNpuMepHo o 3000
6ospHbIX 16 [3, 4]. lo naHHbiM I'.M.Apakenosa [S], B 70-e romel ya-
crora 1B cpeny HaceneHus pecny6imMku cocraBisia 0,57%, no Hammm
NaHHbIM, B HacTofllee BpPeMs 3TOT ITOKa3aTeJb B Ipeaeiax cyoriomnyss-
uuu r.Epesana noctur 1,13%. Yacrora I1B cpenu apMsaH npeBocxXoauT
TaKOBYIO Cpelld eBpehCKoW cybromymsaLmu cegapaoB, CYMTAIOLIYIOCS IO
nocaeAHero BpeMeHH MakcuMaiibHoM [6]. CBeaeHMs 0 BO3MOXHOM Mac-
CHBHOM CMELIEHUM €BpeeB U apMAH B MCTOPUYECKOM IMPOULIOM (LIMT. 10
[7]), nsyyeHHe yacToThl reHoB rpymn kposu ABO, MN [8, 9, 10] mo3Bo-
JISIIOT TPEANOJOXUTh 3HAYMTEJIbBHOE TeHOTUITMUECKOE CXONCTBO 3TUX
NByX 3THUYECKUX MOMYJSALMA. DTU NaHHBIE HapsAAy ¢ UCTOPUYECKH CJIO-
KUBLUMMCSI Y 06OMX HapoAOB BBIHYXICHHBIM IMpPOXWBAaHWEM MHOTOYMC-
JIEHHBIX IHACIIOp B YCJIOBUSIX 3THUYECKOW M PpEIMTMO3HON H3OJISLIMM
00BbsACHAIOT Hanbosblyio rnopaxaeMocTb 16 apmaH u eBpeeB. [Ipenmy-
mecTBeHHoe pacnpoctpaHeHue [1b B Cpenn3eMHOMOPCKOM perMoHe,
BEPOSITHO, MPOMCXOAWIIO Ha TNPOTHKEHUM UIMTENIBHONO HCTOPUYECKOTO
nepuona. B mMoJsb3y 3TOro CBUIOETENBCTBYIOT OITUCAHMUA KIMHUYECKU
cXonHoro 3aGojieBaHUA B CTapWHHONM MEIWLIMHCKOW JIMTepaType, B 4a-
CTHOCTH B "YTelleHUH NpH Juxopaakax” Mxwurtapa 'epauu (XII Bek).

BollenepeuncieHHble NaHHBIE YOEIUTEIbHO CBMIAETENBCTBYIOT 00
aKTYaJIbHOCTH FeHEeTHYECKMX acreKToB B aTonatoreHese [1b. BosbuimH-
cTBo aBTOpOB [3, 6, 11] oTHOcUT 1B K ayToCOMHO-peLIECCUBHBIM 3a60-
JIEBAaHUSIM, XOTSl €CTb COOOIIEHHUsI O CEMBSAX C ayTOCOMHO-IOMMWHAHTHBIM
TUIMOM MNepeaayu, YTo CBUAETEIBCTBYET O BO3MOXHOM IeTepOreHHOM Xa-
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pakTepe ee HacineaoBaHusa [12, 13, 14]. JomyckaeTcs BO3MOXHOCTb OT-
HeceHus 1B kK MoHoreHHbIM epmeHTOonaTuaM [15]. B mocneaHue roms
BelyTCsl TIONBITKM KapTUPOBaTh I'eH, OTBETCTBEHHBIA 3a pasutue [IB,
Ha KOpOTKOM ruteqe 16-it xpomocomsl [16, 17].

LiuToreHeTMyecKue McciieAOBaHUsA, NMPOBEACHHBIE B TOM YMCJIE Ha
HalleM KIMHUYECKOM MaTepyaiie, BHIABWIM TIOBHIIEHHBIA YPOBEHb XpO-
MOCOMHBIX abeppatmit (5,84% nipu 1,70% y 300pOBBIX JOHOPOB). AHTHK-
JIACTOreHBbI He TPOSBJIAIOT MPOTEKTOPHOTO 3(¢deKkTa B KileTKaX GoJbHBIX
[16. Ux ra3Ma oka3blBaeT JOCTOBEpPHBIM MyTareHHsI 3ddexT [18, 19,
20].

I'eHeaslorMyecKMM aHaM30M POIOCIIOBHBIX B CEMEUHBIX CIIy4yasx
(21,1%) Hamu BBISBIEHA TTpeUMYyLUECTBeHHasi repemaya I16 no otioB-
ckoit uHum (69,2%) m 4epes ymuL Myxckoro rona (76,8%). Hapsny c
3TUM B POHOCJIOBHBIX NpobaHaoB-apMsaH ¢ IIB He obGHapyxX¥BaeTcs BBI-
COKOM B CpaBHEHHMM C KOHTPOJIEM 4YacTOThl aMWIOMAO3a. JTo obcTo-
ATENIbCTBO, a TaAKXKe OTCYTCTBUE GOJIbHBIX C OITEpPEeXalOIMM IT0 BPpEMEHM
KJIMHMYecKyio KapTuHy I1B pasBuTHMEM aMMIOMIO03a ITO3BOJITIOT, Ha HAIll
B3MJIsid, oTpyLaTh Hammuue ¢eHoTuna I1 [14] cpeau apmaHckoit momys-
LIVM.

C uesblo OMpeAeseHHs ' CTENEeHH I'eHeTUYEeCKOM U CpeloBOM - JeTep-
MHHaLMM noaBepXeHHocTH I1E, a Taxke 'BBISICHEHMS MEXaHU3MOB ce
HaCJIeIOBaHUSI B apMSAHCKOM TMOMYJISLIMK Ha TEPPUTOPUM APMEHMM HaMM
obciieoBaHbl ceMbM TpobaHaoB (31 MabuMK M '15 neBouyek) ¢ ceMeiHoM
¢opmoit I1B y poacTBEHHMKOB NEpBOM U BTOPOM CTENlEHW POACTBa B 3
nokosieHusx. B npoliecce paboThl TECTUPOBaHBI Pa3IMIHBIE MOIEM HAC-
JiefoBaHMA (IOMMHaHTHasi-peLeCCUBHasA, MOHOINeHHas-MYJIbTH(hAKTOPH-
albHas), BbISBJIEHa YacTOTa IeHa, OTBETCTBEHHOro 3a passutue IIB,
TIpOBe/ieHa OLIEHKa TEHETPaHTHOCTU TOMO- M retepo3uror. Kpome Toro,
OIPEICSICHO COOTHOILICHUE TI'CHETHYECKOM W CpelOBOM HeTepMMHALIMM
noasepxeHHocTH I1B. Bce pacyeThl MpoBeAeHBI Ha OCHOBE METOMMK,
OIMMCaHHBIX B JMTepaType [25].

INonynsiuMoHHas 'yacToTa ObUIa OIpefesieHa Ha OCHOBaHWM HaHHBIX,
MOJIyYeHHBIX U3 aHayM3a 159 pomocnoBHbIx ¢ 1145 ormMcaHHBIMU WieHa-
mu (r.EpeBan), u cocraBwia [,13% — 11:1000 (1,41% mns MyxuuH U
0,87% It XEHIMH).

Koaddrmprentsr xoppensaimu (KK) Mexny poacTBeHHUKaMH BBIYMC-
JIEHBl OTAENbHO IUIA MOHOTEHHONM U MYNbTH(}AKTOpPUAIBHON Monenei
HacnenoBaHusi. Ha ocHOBaHMM KOppelsuMM MeXIy PpOIXCTBEHHUKAMM
6bLTM BBIYMCIICHBI ' TTOKasaTenu HacinenyeMoctd. KK B pamkax MynbTH-
(hakTOpHANILHOH MOJIENIM TPEBBIIAIOT TEOPETHYECKH IOITYCTUMBIE 3Ha4e-
Husa (r>1), BcnencTBHe Yero maHHas MoOIENb oTBepraercd. JlambHeHmmmi
aHaJIM3 FeHETUYECKOM M cpemoBoil merepmMuHaiiu I1Bb npoBomutca B
paMKax MOHOreHHo# Moaesy. CorlacHO MOJMyYeHHBIM JaHHBIM, JOJA Te-
HETUYECKON aJANTUBHOM KOMITOHEHTHl B (hEHOTHUITMYECKOU IUCTIEpCUM
cocrapnser 27+11%, nons reHeTM4eCKOW HOMMHAHTHON KOMITOHEHTHI —
39+35%,' mons cpeloBOi CIy4alHOM KOMITOHEHTHl — 341+36%.

Ha ocHOBaHMM 3TMX JaHHBIX GBUIO TPOBEAEHO TECTUPOBaHMWE pas-
JMMYHBIX Monenei HacnenosaHusa I1B: a) ndMMHaHTHas Momenb ¢ ToJ-
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HbIM TIpOABICHMEM (TIEHETPAHTHOCTb) TOMO3WUIOT M YaCTUYHBIM IPOsAB-
neHunem rereposuror mo redy I1B; 6) kBasuaoMWHaHTHas MOAENb C He-
MOJHBIM TIPOSBJIEHUEM KaK TOMO-, TaK M IETEpPO3UIOT; B) KBa3Wpelec-
CHBHas MOJeJb C HETOJHBIM IpOsBIIEHHWEM reTeposuror. Hcronbsys B
KayecTBe M3BECTHBIX BEJIMYMH OLIEHKM KOMIIOHEHT (DEHOTHITMYECKOM
OMCTIEpCMM B paMKaXx MOHOTEHHON MOJIENM HacJeJOBaHMA, a TakKXke
pacnipoctpaHeHHocTb I1B cpeay HaceseHMs, C IMIOMOILBIO UTEPALIMOHHBIX
NpoLEAyp ONpeAeNeHbl YacToTa IeHa W IIEHETPaHTHOCTh T'EHOTMIIOB.
Oka3ajioch, YTO HaWiIydllee IPUOMIKCHME TEOPETHYECKM OXMIACMBIX
BEJIMUMH K 3KCIIEPUMEHTAJILHBIM 3HaYeHWsIM HOCTIDKMMO B paMKaX KBa-
3MpeLIeECCUBHOM MoaeJM: YacTtoTa reHa — 0,154, reHeTpaHTHOCTH rOMO-
surot —100%, NeHeTpaHTHOCTD rereposurot — 4,76%.

TMonyyeHHBbIE AaHHBIE HAIOT OCHOBaHWE CUMTATh, YTO HACIICAOBAHME
I1B B apMAHCKOM TOIMyJISALMM Gojiee BCEro COOTBETCTBYET MOHOIEHHOM
MOJEHM C KBa3sHpPeLIeCCHBHBIM THIIOM Iepefaud (YacTUYHOE IIpOSBIEHHE
reTepo3UroT IpH IOJHOM IPOABJIEHMM romosuror). Ilpu 3TOoM mneHer-
paHTHOCTb 3260JIeBaHMsI BO MHOTOM 3aBHMCHMT TakXe OT BIMAHMUS Cpeo-
BbIX (haKTOpOB.

UsyyeHue ¢aKkTOpOB, cnocoﬁcTByloumx TIEHETPaHTHOCTH 3aboJieBa-
HUsA, TpeAcTaB/iAeT OOJNbIION HaydHbIA M TIpakTHYecKuid uHTepec. Ha
npossisieMocTs I1B, 1Mo HalMM JaHHBIM, HE OKa3bIBAalOT CYIIECTBEHHOIO
BJIMSIHUSI OCOOEHHOCTH TIEpHHATaJIbHOTO aHaMHe3a (MCKIIIOYEHWE COCTaB-
JUIIOT BBICOKMIA YACNbHBIM Bec OTLOB crapuie 30 ser (42,3%) B MOMeHT
poxneHuss pebeHKa M GoJbLIOH TIOPAAKOBBIA HoMep GepeMeHHOCTH), a
TaKXXe NepeHeceHHbIe B aHaMHe3e 3a0oieBaHmA.

B amuaemuonornyeckux vccnenoBaHusax C.I'.BapranaH [22] mokasa-
HO, YTO HauboiblIas 4yacTora 3aboneBaeMoctu ITB Habmomaercs B Tex
paiiloHax ApPMEHHWHM, @€ BBHIIE MHTCHCMBHOCTh MHCOJALMM U Oonbire
MPOAOJDKUTENBHOCTh COJIHEYHBIX AHEi, BBIABJIEHA CBA3b CO CTENEHBIO
TeMIlepaTypHbIX KoyiebaHuii. B HacTosmee BpeMa Hamu Takke obHapy-
KEHO BIMSHHME psAfia Teo(U3INYECKUX, KIMMATHIECKMX, ()aKTOpOB Ha Ya-
crory I1B B pa3IMYHBIX perMoHaXx peciTyommku. MHTeHCHBHBIE TIOKa3aTe-
Ju obpaiaemoctd 6ombHBIX Aereit ¢ IIB, Mo HaMM HaHHBIM, KOJe6-
Jotcs Mo ApMeHuM B nipexenax 0,39-0,69 va 1000 meTckoro HaceJeHMs.
B r.EpeBaHe oTMeyaeTcs cpeHMi ypoBeHb obpamaemMoctv (0,57 Ha 1000
nereit). IlpoBeneHME KOPPEJALIMOHHOIO M - PErpeCCMOHHOIO aHAM30B
BbIIBWIO JOCTOBEPHYIO KOppPEJSLIMIO MHTEHCUBHBIX ITOKa3aTelieii obpa-
11aeMOCTH C TaKMMM KIMMaTWYEeCKMMM GaKTopaMM, KaK BBICOTa Hal
YPOBHEM MOpsA, CPeIHAA CKOPOCTb BETpa M UIMTEIBHOCTh COJIHEYHOMN
HUHcoJIsILMU B perMoHe. Kpome Toro, ycraHomieHo, uto IIb y mereit ma-
HUgecTHpOBala JOCTOBEPHO Yallle B OBl TIOBBILICHHON CONHEYHON aK-
TUBHOCTU. UHTEpECHO OTMETUTh, YTO MHTCHCHUBHBIE IIOKA3aTeJM IO 00-
paiiaeMocTi 60JILHBIX € aMWIOMIO30M OTIIMYAIOTCA OT TakoBhIX rpy 1B
B LIEJIOM, T.€. pa3sBUTHE aMWIOMIO3a MOXET OBITh CONPSIKEHO C BIMAHM-
€M MHBIX CPEOBBIX (JaKTOpOB.

AHaM3 KIMHWYECKMX HaOMOACHWI, a TakKe MOIeIMpOBaHWE C ITO-
Mollbio (hakTOpHOro aHanM3a [23] BBHIABIAIOT ClieAyloLe 3aKOHOMEPHO-
cti TeyeHusa I1B, cBia3aHHBIE C OCODEHHOCTAMM HaciiefoBaHMA. PaHHAA
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MaHMudecTalms 3a6oneBaHnA, 06yCIOBICHHAasA, BO3MOXHO, 6oibiIei oTa-
rolIEHHOCTBIO, COYETAeTCA C TEpBUYHBIM IpOABJICHWEM Haubolee crie-
unpuyHoro cumrroma — abgomuHamryuu. IlpydeM, 4eM paHbIe MaHM-
dectupyer 1B, TeM yaure B INocieAylolleM NPOSBIIAIOTCS €€ IPUCTYIIHL.
OTMeyaloTcs TaKKe 3aKOHOMEPHOCTH, CBA3aHHBIE C OTAEIBHBIMM KiM-
HMYeckMMM BapuaHTamu. K mnpumepy, otaromeHHocts IIB 1o JoaHMuM
oTua npobaHaa, a TaKkKe HajJlMyMe ee y CUOCOB CITIOCOOCTBYET OCJIOXHE-
HUIO aMWIOMIHOMA Hedponarveil Ha ¢oHe BBIpaXXEHHON IaHKpeaTona-
Tun. Haymume I1B y oTla xapakTepHo IS NMpo6GaHIOB MYXXCKOroO IIOJIa.
OTArolIeHHOCTh 110 MaTEPUMHCKOM JIMHUMM M II0 cubcaM He OOHapyXuBa-
€T BbIpa)keHHOM! KOppeJsiLMM C pa3sBUTHEM amwiouno3a. Ilpy abmomm-
HaJIbHOM BapHaHTe OTATOLIEHHOCTb ITO OTLy M €ro pOACTBEHHHKAM CIIO-
CcOOCTBYET OTHOCUTENIbHO paHHeH ee MaHM(ecTalMK U 6oJee IpoxoIDKU-
TeJbHBIM IIPUCTYNaM y npobaHna. OTArolIeHHOCTh 10 OTLIOBCKOM M Ma-
TEPUHCKOM JIMHUSIM IIPUBOAMT TakKkKe K GoJblIeMy IOBBIIIEHHMIO YPOBHS
HecrieunpuyecKnx rokasateneil BocriasieHusa (COD, mucripoTeMHEMMA).
TopakaJlbHBIi# BapHaHT XapaKTepu3yeTcs, B IIEPBYIO OdYepeldb, HETUITMY-
HOCTBIO OTATOLIEHHOCTH CO CTOPOHBI OTLIa M €ro POACTBEHHMKOB. JIJia
BCEX BapUaHTOB XapaKTepHa B3aMMOCBA3b HEKOTOPHIX IOKa3aTeJIed Boc-
najeHusi ¥ ocobeHHOCTEeN KIIMHUKK C TaKMMM (paKTOopaMM, KaK BEJIMKO-
BO3pacTHOCTb pOAMTENIeH NMpobaHaa B MOMEHT €ro poXIEHHs, pasHULIA B
MX Bo3pacTe (OTell 3peJioro Bo3pacTa — IOHas MaTh), BBICOKHIA ITOPSAAKO-
Bblii HOMep 6epeMeHHOCTH IMTPObaHIOM. '

Cpeau OpYyrMx 3THONATOIeHETHYECKUX ACITEKTOB CJELYeT BBIICIHTH
U3y4yeHue MeTaboM3Ma apaXvIOHOBOM KMCIIOTH B TpoMbolmTax mpu ITB
[24]. O6HapyxHMBaeMOe CHWDKEHHE arperMpyeMOCTH TPOMOOLIMTOB MOXET
00BACHATBCA AEPULIMTOM TPOMOOKCAHCHHTETa3bl, YYACTBYIOLIEH B CHH-
Te3e TpoMbokcaHa A,;. B YaCTHOCTH BBI3BIBAIOIIEIO arperaipio TpoM6o-
LIMTOB. DTa TMIIOTE3a TIOATBEPXKIAETCS ITOJOXUTEBHBIM JIeCTBHEM KOJI-
XMLIMHa, CTUMYJIMpYIOLIero 6MocuHTe3 3TOro BemrecTea. Ilo MHeHMIO aB-
TOPOB, HECMOTPsI Ha TO, YTO OMOcHHTEe3 TpoMbokcaHa A, mpu ITB mo-
JaBJIeH, KIMHUYECKUE TPOSBICHUA U M3MEHEHHE arperupyeMOCTH CBi-
3aHbl C IPYTMMH BBICOKOAKTUBHBIMH MOIYJIATOPaMH BOCIIAJIECHUA M aHa-
¢unakcuy, BO3MOXHO, C JIEHKOTpUEHaMM, JIMIIOKCMHAMH, OKCH- M THI-
POKCHITEPUKUCIIOTAMM M (PaKTOPOM, aKTHUBMPYIOIIMM TpoMbormTel. Hus-
KMt ypoBeHb cuHTe3a 12(S)-12runpokcu-5z, 8z, 10e, 14z siikosareTpa-
€HOBOI KHCIOTBI CBHUIETEILCTBYET O PE3KOM TIOJARIEHMH aKTHBHOCTHU
JIMAOKCHUTeHa3bl TPOMOOLIMTOB.

N3yyeHue poiu . JIeHKOLMTapHON HerpaHylauMM B naroreHese IIB,
HayaToe 1uKosno# akagemuka E.M.Tapeepa B MockBe, 6bUIO TIpOmOIDKE-
HO apMAHCKMMM McciieioBaTesisiMM [25, 26]. YcTaHOBIIEHO, YTO HEHTpO-
¢y npu I1Bb npucyir ocobblif pepMEHTaTUBHBIA TIPOMWIB: ITOCTOSH-
HOE IOBBIlIEHHE KUcIoN (ocdaTassl, HEpe3Koe TIOBBIIEHUE IIEJOYHOMN
tdocaraspl U CHIDKEHME MMeJoNepoKcuaassl. O6HapyxXuBaeMoe INpH
3TOM IOBBIIIEHWE CYKIMHATAECTMAPOTreHasbl M a-TimuepodochaTIeri-
IporeHassl B JIMMQOLMTaX SBIAETCS IOKa3aTeJleM MX (QYHKIIMOHAIBHOM
MOATOTOBKM K YYaCTHMIO B NMPOIreHHOW M BOCTIAJIMTEIBHOM peakiMax, a
CHVDKEHME MX aKTMBHOCTM BO BpeMs IIPUCTYIIa — pe3yJibTaT IoTpebie-
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HMSI SHEPrMM B XoAe peakiMil. LIUTOXMMMYECKMMM HCCICNOBAHUAMM
K.T'.TateBocsaH [27] BBIABNEHB! faHHbIe 06 akTMBHOCTM HAJZI®-H-0KCM-
Oa3bl, a TalOKe BHECEHBI HEKOTOphIE YTOYHEHMA B XapaKTep (epmeHTa-
TUBHBIX CIBUIOB M MX IMArHOCTUYECKME U NPOTHOCTUYECKUE BO3MOXHO-
cTU. AKTyaJIbHOCTb ITOKa3aTeJIeH Ipollecca JerpaHyJsiLMK TOAYEepKUBa-
eTcs M UX ydacTMem B audepeHIMaIbHO-IMATHOCTUYECKHX KPUTEPHSIX,
MOJNyJEeHHBIX HaMM C TIOMOMIBIO JMCKPUMMHAHTHOrO aHamMsa [23, 25,
28].

]Ocuonononaralblmm MOMEHTOM [UIA TOCTaHOBKM nuarHo3a [IB c
TOYKM 3pEHMs apMIHCKON TepaneBTHYECKON ILIKOJBI, SBISAETCA COYeTa-
HUE KAPTUHBI ITOJIMCEPO3UTA U JIMXOPaAKU B MOMEHT IpUcTyna. B 3apy-
6eXHOM JIMTEpaType HaMM He HalleHO OBIIENPUHATON KiaccHpUKaLMuU
3a6oieBaHNA. APMAHCKMMU KIMHULIMCTaMU [3, 4] Beiaensercs Tpu KiM-
Huyecknx BapuaHTa I1B: aGHOMMHaNIBHBIA, TOPaKAIBHBIA M CMEILaHHBIH
(Mx coyeTaHue). AGHOMMHAJIBHBIA U TOpaKaJbHbIA BapUaHTHl XapaKTepu-
3yl0TCSl M3OJIMPOBaHHBIM HAJIMYMEM COOTBETCTBEHHO IIEPUTOHUTA M
IUIEBPUTa KaK B TEYEHWE OQHOTO IMPUCTYIA, TaK U Ha MPOTAXKEHUU BCETO
3a6omeBaHma. IIpy cMelraHHOM BapHaHTe BO3MOXHO coYeTaHMe abno-
MMHAJITMM M TOPaKaJrMM B MOMEHT KaX[IOro MpUCTYIa /WM UX U301M-
poBaHHOe yepenoBaHMe. Kak M30/1MpoOBaHHBIN, TaK U CMELIaHHBI Bapu-
aHTBl MOTYT TIpOTEKaThb Ge3 CYCTaBHBIX ITPGSBIIEHUMA WIM COYETATBCH C
HUMM. U30/MpoBaHHBIE apTPONaTUYECKUIA WM JIMXOPaIOYHBIA CUHApO-
MBI 6€3 NMpU3HAKOB IEPUTOHUTA WIM TUIEBpUTA [7], ITO HallMM HaHHBIM,
MOTYT M3pelKa HabIIofaThCsl JIMILb B MAHU(ECTALIMOHHOM TIEPUOE U HE
SBJIAIOTCS CaMOCTOATEIbHBIMM BapUaHTaMM.

OpHako ciiefyeT ITOAYEPKHYTh YCIIOBHBIM XapaKTep HaHHOM KJIacCH-
¢uxaimu ITB. TlpoBeneHue KiactepHoro aHamm3a [23], Mo HalMM HaH-
HBIM, HE JaeT HOCTOBEPHOIO pa3fejieHUsA GONbHBIX Ha TPU TPYIOIBl IIpU
y4yeTe aHaMHECTUYECKMX MapaKJIMHUYECKUX HaHHBIX. Kpome Toro, MHo-
roJieTHUe KIIMHUYeCKUe HabmoaeHus, a TakKe JaHHbIe (haKTOpHOro aHa-
JIM3a T0KA3bIBalOT 3aKOHOMEPHOCTh IIPUCOEIUHEHHS TOPaKaITMM, apTpo-
MaTuM, T.e. Iepexol a6IOMHHAIBHOIO BapMaHTa B CMEINaHHBIA C YBeIU-
YeHHUEM [UIMTEJIbHOCTH 3abolieBaHMA. PaAl MHCTpYMEHTAIBHBIX MCCIEno-
BaHMii (Bx0-KT', peHTreHorpadus rpyaHoit KJIETKM) 3a4acTylO BBISIBIISIET
MPU3HAKUA KIIMHUYECKU HEBBIPaXXEHHOTO TUIEBpUTA, NEepUKapauTa Ha ¢o-
He abIOMMHAJIBHOrO TpUCTyNa. BMecTe ¢ 3THM Kak cpely AeTCKOro, Tak
M B3pOCJIOrO KOHTUHIE€HTa €CTh GOJIbHbIE (MX MCIIEHHOCTh HE TpeBbilla-
et 10% ot obluero yMcna), y KOTOpbIX OOHapyXXUBaeTcs [IMTEIBHOE T10-
XH3HEHHOE TeYeHMe JIMIIb TOpPaKaJbHBIX IPUCTYIIOB, T.e. HAIMYME HU30-
JIAPOBaHHOTO TOPaKaJIbLHOIO BapHaHTa He BhI3biBaeT COMHeHMs. Kpome
TOro, oH obJafiaeT psAIOM OCOBEHHOCTEl: IPUCTYIHI MPOTEKAIOT MEHee
MHTEHCUBHO, HO GoJiee IMTENbHO. BoJIM YacTo HOCAT HEBBIpaXKEHHBIA
XapakTep, JIMXOpagkKa pefko HpepBbaer ypoBeHb 38°C. INapakmiHuye-
CKMe IPU3HAKU BOCIIAJIMTEIbBHOM aKTMBHOCTH ITpoliecca BbIPaXXEHH! Clia-
Oee, yeM MpU APYTHMX BapuaHTaX. HakoHell, MO HallMM JaHHbIM, U30JU-
POBaHHBII TOopakaJbHBIM BapuaHT IIB y HeTeif MoOYTHM He OCIOXHsAETCA
amwiougo3oM. C apyroif cTopoHbl, aOHOMMHAJIBHBIA U CMELIaHHEIA Ba-
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PUAHTBI B3aMMOIIEPEXOIHBI, KIMHUYECKA MaJIO OTJIMYAIOTCH APYT OT ApY-
ra ¥ 06a MOIYT OCJIOXKHATHCA aMMJIOMIO30M.

C yyeTOM M3JIOXEHHBIX HaHHBIX O TSOKECTH W OOBeMe TOopaXeHMs
(3KCIIpECCMBHOCTD), a TaKXKe ITONYYCHHBIX HaMM JaHHBIX O ITEHETpaHT-
Hoctu reHoturioB (100% — y romosuror u 4,76% — y reTepo3sMror) Mox-
HO TIPEAITIOJIOKUTh, YTO C TOYKH 3PEHMUA HACIESACTBEHHBIX acCITEKTOB MMeE-
eTcq Bcero ABe 3TMomnaroreHeTudeckue ¢opmel I1B: 1) dopma ¢ Makcu-
MaJIbHOM 3KCIIPECCUBHOCTBIO, ITPOSBIIAIOIIAsACSA Y roMO3Mror (abmomm-
HaJIbHBIA U CMEIIAaHHBIA BapUaHTHL), M 2) (popMa ¢ MMHHUMAIBHOI 3KC-
MPECCUBHOCTHIO, IPOARIAIONIAACA Y TETEPO3UIoT M OTIMYAIOINAscs IO-
BOJIbHO HMU3KO} TIEHETPaHTHOCTBIO (TOpaKaJIbHBIA BapUaHT).

ApPMSIHCKMMM aBTOpaMHM BBITIOJIHEH pSA HayYHBIX MCCIICIOBaHMUA,
TOCBALIEHHBIX U3YYEHUIO OTHENBHBIX KIIMHUYECKHX acITeXTOB M ITopaxe-
HMIO pa3JIMYHBIX OpraHoB M cucTeM Iipu I1B. B HMX ocBelIeHH UMMYyHO-
JIOTMYECKHE M aJUIeproJiormdeckue acrekTsl [29, 30], B ToM yMcie HaH-
Hble- 10 MU3y4YeHMIO MueorpamMmsel [31], SH3MMoIaTHMYeCKHE acITeKTHI
[32], ocobeHHOCTH MeTabomsma ¢ubpuHoreHa [33]. Kpome Toro, mpen-
CTaBJIeHBl OCOOEHHOCTH (PM3UYECKOro M IIOJIOBOTO pa3sBUTHSA, HapyIle-
HUs B rosioBoii chepe [34, 35], dyHkimm muroruaHoOM [36] M oxoromm-
ToBUIHOM Xene3 [37], cocTosHMe HEPBHOM CHUCTEMBI M POJb AMIHILE-
dansHbIX oTaenoB B natoreHe3e I1IB [38], xoxHbie nmposasnenus [39], us-
MEHeHHUs1 opraHa 3peHua [40], XelymoYHO-KMIIEYHOro Tpakra [41, 42],
ocobeHHocTH apTpornatuM [43], npoBeaeHue muddepeHIMANIEHOrO IUar-
Ho3a ¢ "ocTpbhIM XuroToM" [44]. Bolblnoe 4Mciio paboT IMOCBAIIEHO U3Y-
YEHMIO aMWIOMAO03a: KIMHUKO-MOp@doormyeckue ocobeHHOCTH Hedgpo-
natiM [45], U3BMEHeHUsI cepIeYHO-COCYIUCTOM CUCTEMBI, a TakKe Hapy-
LICHUS CBEPTHIBAIOI(CH M ITPOTHMBOCBEPTHIBAIOIIEA CHUCTEM KPOBH IpHU
Pa3MYHBIX CTAIUAX aMWIOHIHOM HedponaTuu [46].

OnpeneneHHbI MHTEpeC IPeACTaBIAeT IPOBEASHHOEe HaMH M3yde-
HUE MEXaHM3MOB PpasBUTHA aJUlepruyeckux peakumit mpu ITB ¢ mo-
MOIIIbI0 cOOpa aJUIEPTOJIOTMYECKOro aHaMHe3a, OIpelelIeHUs CoaepXa-
HUs obuiero IgE B cHIBOpOTKE KpOBM paIlMOMMMYHHBIM METONOM. Bhisc-
HEHO, YTO IToBBIIeHMe ypoBHA IgE B KpoBM ormevaercs jomus y 22,8%
MCCIIeOBaHHBIX 6oibHBIX. CpemHas KoHuUeHTpauma IgE coxpaHsercsa B
TpefeNiax BO3pacTHOH HOPMBI M- Ha (hoHE pa3BMBIIEroCs aMWIOHIO3A.
[Tomy4yeHHBIE pe3ynbTaThl KIMHUYECKUX HaOJoAeHMI, MpeHMyIIeCTBEH-
HO HM3KMe KOHLIeHTpauuu obiuero IgE B KpoBM Kak BO BpeMf, Tak H
BHE IPUCTYIa, a TaKKe JaHHbIe psAlla aBTOPOB O HApYIIEHWM T'MCTAMMH-
Horo o6MeHa 1ipu I16 [39] No3BoJIMIOT MPEATIONOXUTh IICEBIOAUIEprUYe-
CKMIf (HEMMMYHHBIA) XapaKTep ITPOSIBIICHMI aJUlepruM Ha ¢oHe AaHHOTO
3abomeBaHua. Ilpu 3TOM He MCcKnoYaeTca BO3MoXHoe ydactHe IgE-
OIOCPEIOBAaHHON! aJUIEprMM B peaM3allii OTHCLHBIX 3BEHbEB MMMYH-
Horo otBera Tpu IIB. OueHKa BHIPaXeHHOCTH ITOKA3aTeNel aHTUTEN K
TKaHEBBIM (HaTMBHasA M AeHarypupoBaHHad) JHK vMMyHodepMeHTHBIM
MetonoM "Elisa” BeisBMIA MX Gonee BHICOKME 3HaveHus npu I1b B cpas-
HEHMM C KJIMHMYECKM CXOHNHOM maTosorueii (3abojieBaHuA OwimMapHOM
CHCTEMBI, XEIyIOYHO-KMIIIEYHOTO TPaKTa), HE JOCTUTAIOIIMe, OXHAKoO,
YPOBHsI, XapaKTepHOI® IS ayTOMMMYHHBIX 3aboneBanuit (IBCT, xpo-
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HUYECKMIl akTHMBHBIA renatuT). IlosydeHHBIe HaHHBIE CBUAETEIILCTBYIOT
O HEBBIPAXEHHO IpPeApacTIONIOXEHHOCTH K ayTOMMMYHHBIM DEaKLMAM
npu I1B y nereit.

Kimunueckas maHudectaimsa I1B y nereit MpoMCcXOQUT B OCHOBHOM
(91,9%) B Bo3pacte 10 7 yeT. COOTHOIIEHHE MYXKCKOIO M JKEHCKOro Io-
JIoB cpeay GombHBIX cocTaBiseT 3:2. B nonasmsiomeM 60IbUIMHCTBE CITy-
yaeB He yaaeTcs oOHapyXuTh crietmpuyeckuii s IT5 npoBoLMpylommi
daktop Mauudecraumm. Ilpuctynsi 1B B merckom Bospacre wisATCs
0BBIYHO OT HECKOJIBKMX YacoB Ao 2-3 mHeit. Yacrora Mx xone6nercs ot
1-2 B Heemo AO OOHOro WIM HECKOJNbKMX B roa. PutM obocTpeHuit Mo-
JXeT MEHAThC Ha IPOTSDKCHUM 3aboneBaHMsA. [IpUCTymBl yalle HayMHa-
JOTCSl BEYEPOM WJIM HOYbIO. Y HEKOTOPBIX GOJIbHBIX, OCOGEHHO CTaplIero
BO3pacTa, OTMEYAlOTCA Pa3jIMYHbIE CHMITTOMBI HEAPOBETETaATUBHOM ayphl.

KapayuHansHeivu  cumirroMamu [1B  sBismiorcss JMxopanka, a6mo-
MMHAJITHs, TOpaKaJrud, aprponarus. Jluxopangka sBisgerca obssaTeins-
HbIM cuMITToMoM. OGBIYHO TeMriepaTypa poxomuT Ao 38-40° C u BeIe.
AGOpPTHBHBIE NPUCTYIBI 6e3 JMXOpalkyd WIM Ha ¢oHe cybdebpuwmrera
OTMeEYaIoTCA Y HE3HAYUTEIbHON 4acTU GOJIbHBIX B OCHOBHOM B MaHHM(be-
CTaLIMOHHOM TIiepuofe. AGIOMMHAITUA SBIACTCA IIEPBBIM CHMITTOMOM
3a6oyieBaHMA Y ToAaBisoero 6ompimmHeTBa 60bHEX (80,4%), B Aas-
HeililreM oHa HaGmomaeTca y 92,9% nereit ¢ ITB. AGIOMMHAIBHBIA CHUHII-
pOM OOYCJIOBJIEH BO3BpaTHBIM acCENTUYECKUM KpPaTKOBPEMEHHBIM ITEpH-
TOHUTOM. TOpakairus SBJIsAETCS BTOPBIM XapaKTepHbIM cumirromMoM ITB.
KpomMe 130JIMpOBaHHOIO TOPaKaJlbHOTO BapMaHTa, OHa MMEEeT MeCTO
TPUMEPHO Y TIOJIOBMHBI GobHBIX. Topakairus, obycloBIeHHas IUIEBpy-
TOM M (WIK) TIepUKAPIUTOM, TakKe HOCUT Hu(dy3HBIA, OMHO- WIH ABY-
CTOPOHHMIA XapaKTep, IIEpEMEHYMBA IO JIOKAIM3ALMHA. APTPONaTHs IIpH
ITb He oT/M4aeTcs crielMpUIHOCTBIO, HO OHa — YacThI CHMIITOM 3a60-
neeanua (57,0%). O6BIYHO apTponaTUs JIOKAIU3YETCS B TOJECHOCTOIHBIX
W OpYTMX KpPYNHBIX cycTaBaX. Yallle HaOmomaeTcs apTpairud, pexe —
KPaTKOBpEMEHHBIA apTPUT CO -BCEMM IIpM3HaKaMM BocraneHud. [e-
CTPYKTMBHBIC (DOPMBI apTpUTa MBI IIpaKTM4eCKM He HabOmomami. Bo
MHOTMX CJIy4asX apTpoIaTHsA HaOmojaeTcsi BHE CBA3M C IIPUCTYNAMH,
COXpaHAsSCh BO BpEMsI pEMHUCCHM.

I[ToMMMO yKa3saHHBIX CHMIITOMOB, BBIABIAETCA MHOXECTBO HOPYIMX
KIIMHWYECKHX TposApiIeHMit. OOBIYHO y GOJBHBIX AETEH MMeeTCs OTCTaBa-
HUe B (U3MYECKOM M TIOJIOBOM pa3BUTHM. JacTo OTMEYaloTCS MHAJITHM,
B OCHOBHOM B MKPOHOXHBIX MbIII[aX. Bo BpeMs IIpUCTyIIOB MOXeT Hab-
JIONAThCA TAXWITHOD, TaXMKAapauA, MHOraa — (PYHKLIMOHAJIBHBIA CHCTO-
JIMYecKHi myM. Y 4yacTH OGOJIBHBIX BO3MOXHO IIPEXOMAINee yBeMIeHUeE
pa3MepoB IIEYeHH M ceJie3eHKU. Bo BpeMs IpUCTyIa B CBA3MU ¢ GoJIEBBIM
CUMITTOMOM BO3MOXHO pPacCTpOICTBO MOYEMCITYCKaHM, AedeKalum, Ja-
e B BUAe 3alepXKyd. MHOrve OONbHBIE MMEIOT APYTHe IIPOSBICHUS
QIMcrerncuy (TOIIHOTa, peXe pBoTa). PaccTpolicTBO CTya B ITEPMOL TIpU-
CTyIa OTMeYaeTcs peIKo, B OCHOBHOM Y JieTeil Muammero Bo3pacta. Co
CTOPOHBI HEpBHOM CHCTEMBI IIpaKTUYECKM Yy Bcex HeTed Habmomaercs
aCTEHWYHOCTh, Pa3lpaXHTEIbHOCTh, JA6WIEHOCTh. I ITOXPOCTKOB Xa-
paKTepeH BHICOKMI ypoBeHb HeiipoTusMa 1o tecty Eysenck.
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W3 napakiMHM4YECKUX TECTOB HauboJiee IOKa3aTEIBHBIMU JUIA ITpU-
cryna [1b saenaiorca yckopeHue COD, mumdoneHus M HeUTpodmies,
aucriporerHemmusa. Ha peHTreHorpaMMe JIETKMX MOXET BBIABIATHCS YTOJ-
LIEHWE IUIEBPBI, HE3HAYMUTEJbHBIA BBHIIIOT B TUIEBPaJIbHOM IIOJIOCTH, Ha
9x0-KI' — yromueHne nepykapiaa, HaiM4yue ITepUKapIUAIEHOIO BBITIOTA.
K coxaneHuio, npoBoauTh orperneneHue SAA-TIpOTEMHa B CHBIBOPOTKE
KpPOBU He TPEeACTABISIIOCh BO3MOXHBIM.

CoctosHMe GOJBHOrO BO BpeMsA IIPUCTYIIa, OCOOEHHO NpHU abmomMu-
HaJIbHOM M CMEIIaHHOM BapHUaHTaX, ABJAETCS HOCTATOYHO TSDKEJIBIM. B
TO Xe BpeMs B NEpUOA peMUcCcUM GONBHOMI ¢ HEOCIOXHEHHOM dopMoit
ITb MoxeT BBINIAAETh TPaKTUYECKU 3HOPOBBIM. BO3MOXHO pa3BUTHE
MHTEPKYPPEHTHOI! ITaTOJIOTMM OWIMapHOM CHCTEMBI M XEIYIOYHO-KU-
LLIEYHOI'o TpaKTa, KOTOpas, CKopee, HOCUT XapaKTep ocloXHeHMus. OnHa-
KO HauboJiee pe3Ko OMpayaeT IMPOrHO3. pa3sBUTHE BTOPUYHOIO CHCTEMHO-
ro amuionaosa (AA-THIT), IIEpPBUYHBIM CHUMIITOMOM KOTOPOTO SIBIISIETCS
HedpornaTus.

Jo HegaBHEro BpeMeHHU B JIMTEpPAType CUMTANIOCh, YTO aMMWIOMIO3 —
reHeTUYeCcKU 3ariporpaMMHMpOBaHHBIA yaen eBpeeB-cedapmoB [14]. Om-
Hako y GONBHBIX apMsAH 6Ge3 IPUMEHEHMA KOJXULIMHOTEPAIlMM €ro pas-
BUTHE OTMedaeTcs He MeHee dacrto: 21,0-32,7% [3]. V mereit ¢ IIB, mo
HallMM JaHHBIM, YacTOTa aMWJIOMAO3a X0 IIOCHEOHUX JIET COCTaBJIsUIa
okoJio 16%, oqHaKo B HACTOsIEe BpeMA B CBSI3M C BHEAPEHHEM KOJXM-
LIMHOTEpalMM HaMeTWIach TEHACHLMA K ee CHIDKeHHIo. C aTHoIaTore-
HETUYECKOI TOYKM 3pEHUS OIpEeACIICHHBIA UHTEPEC NPEACTARIAET BHIAB-
JICHHasi HaMU KOpPEeJSLMsA INMaHKpPeaTONaTUM C pa3sBUTHEM aMWIOMIHOM
HedpomnaTuu. IIpUsHakM OUcTaHKpeaTU3Ma OTMEYAIOTCA IPaKTHYECKU Y
Bcex GompHbiX ¢ IIB, a y 12,2% w3 HuMx HabmomaeTcd KIMHHUYecKas
CHMITTOMaTUKa peaKTHBHOTO IMaHKpeaTuTa [47]. Ha atom ¢oHe passuTHE
aMWIOUIO3a COIPSDKEHO C MapaJUIeIbBHBIM HapacTaHMEM OHOXMMMYECKOMH
U KIMHUYECKOH CHMITTOMATHMKHM TIOpaXXeHMs TIOMKEIYIOYHOMN XeJesnl.
KpoMe Toro, rmo maHHBIM (paKTOPHOro aHaJIM3a, BOSHMKHOBEHMIO MOYeE-
BOro CHHIpOMa CITOCOOCTBYET OTATOLIEHHOCTh IIB Mo oTLOoBCKOM JMHMM
WM ee HaJM4yMe Yy CUOCOB, YTO CONPOBOXIAETCS BBHIPAXEHHOM IMaHKpe-
aTrornaTuen, TUCIIPOTEMHEMMEN.

HapynieHue BHelIHeceKpeTOpHOM (YHKLIMHM ITOIKEIYIOUYHOM Xeie-
3bl BIMOJIHE MOXET CIIOCOOCTBOBaTh HAKOIUIEHMIO IAPaIIpOTEMHOB M MHO-
rOYMCICHHBIM OOMEHHBIM HapylnIieHUsaM [48], 9YTo akTyaJlbHO C TOYKH
3pEHMs aMWIOWAOreHETUICCKOM KOHLIEIILIMM IUCIIPOTEHMHO3a. BHIABIIEH-
HO€ HaMH IOBBILIEHHUE 0. -aHTUTPUIICMHA MOXET CII0cObCTBOBaTh ¢hop-
MHpPOBaHHMIO aMWIOUIHBIX AA-pubpwin [49]. Ilo manubiM O.M.HBaHIo-
THHOM, A.B.IlaHacioka [S50], BO3MOXHO MOIEIMpPOBaHME aMWIOHIO3a B
SKCMEpUMEHTE TIyTEM BBEACHHA TpuIICMHAa. KOCBEHHBIM IOKa3aTelb-
CTBOM BO3MOXHOTIO YYacCTH:A ITOKEIIyTOYHOM XeJie3bl B aMWIOHIOTEHE3e
MOTYT CIyXWTb JaHHBIE O TOM, YTO KOJIXMIIMH WHTHMOMpYyeT pa3BUTHE
¢1bpo3a nmpu HEKPOTU3UPYIOLIEM ITaHKpeaTHTe [51].

B npouuioM B- oTHomeHuM JedeHus ITB mpeoGiaman TepareBTHYE-
ckui HUrWmM3M. OagHako nocie my6mkaimii Goldfinger [52] ¥ Mamou
c coaBropamMM [53] o monoxurenpHOM 3ddekTe KomxuimHa [1b cuuraer-
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csi KypabenbHBIM 3a6oneBaHMeM. B oTeuecTBeHHO# JMTepaType 06061ue-
Hbl gaHHble mo jedeHmio 1B u amutouaHoit Hedpornatiu y GoNbHBIX
apMAH C TOMOLIBIO KOJXWMLIMHA, aHTMOKCMIAHTHOM TeparmMu M APYrux
meTaGoymToB [54].

Hain onbIT MpUMEHEHMUA KOJIXMLIMHA Y JETeH TaKxke IMO3BOJAET CYM-
TaTh KOJXMLIMHOTEPAIIMIO OTHOCHUTEJIbHO 6€30MacHbIM M JOCTaTOYHO 3¢-
dbexTHBHBIM criocobom sieyeHus 1B U aMmwionaosa npu yciouM rnoabo-
pa ONTUMAIBHOM MHAMBUAYyalIbHOI no3bl (0,25-2,0 m2/cym) B 3aBMCMMO-
CTM OT Bo3pacTa GONBLHOTO M TsDKecTH 3aboneBaHus. B ciyvasx c yxe
pasBHMBIIEHCA TEPMMHAIIbHOM cTaavell aMWIOMIHON HedponaTiM XHU3Hb
60JIbHOro, KaK M3BECTHO, TPOUICBAET JIMIIbL NPOBEACHHUE TNIPOrpaMMHOro
JIHANIN3a M TPaHCIUIAaHTalLMs TOYKH.

Ha xadenpe neayatpuy N1 EpeBaHCKOro MEAMLIMHCKOrO YHMBEpPCH-
Tera Ha Ga3e PecrmyGimmKaHCKOM AETCKOM KIIMHMYECKOU GONMbHMLBI (hyHK-
LIMOHMpPYEeT KaOHMHET AOWCIaHCepHOro HabmoaeHMs 3a AeTbMM, CTpaja- -
loutmvu I1B ¥ amMmnovaosoM. 3aech OoNbHBIE NEepUOIMYECKH obcieny-
10TCs, 06ecneYnBaloTCd KOJIXHULIMHOM.

OmHakKo COCTOfAILIME B peciybinvKe Ha AMCIIAHCEPHOM yyeTe GonbHbie
c IIb ¥ ammIonI030M — JaJIeKO He TMOJHbIA UX MepeyeHb, eCIM YJecThb
YPOBEHb TOMYJILIMOHHOM YacToThl (okono 1%). IMonoxenue pesko ycy-
ryoJseTcs MacCOBOM MMIpalLlMe HaceJIeHHWs M HU3KMM COLIMAIbHO-3KO-
HOMMYECKMM YPOBHEM IOCJICAHHMX JieT. Bce 310 mMpMBOOMT K TOMYy, YTO
4YMCJIO 3apErMCTPUPOBAaHHBIX 10 06palllacMOCTH B CTaLIMOHAPHI U TIOJb3Y-
IOIIMXCS YCIIyraMHM OMCIIaHCEpHU3alliM OOJNIBHBIX, OCOBEHHO U3 CEeJIbCKOM
MECTHOCTH, B HECKOJIBKO pa3 HMXKE MX OXHIaeMoro umcia. Cnemosa-
TEJIbHO, ONHOW M3 IIEpBOOYEPEAHBIX 3aaY OpPraHOB 3PaBOOXpaHEHMUS
ABJIIETCS U3BICKAHWE MAaTepHAIbHO-TEXHUYECKUX CPEICTB Ul OpraHW3a-
LMK MacIITaGHBIX MEPOIPUATHI IO TPOBEAEHHIO CAHWTAPHO-TIPOCBETH-
TEJIbCKOW paboThl, CKPMHMHTY HaceJIeHHMsl Ha MecTaxX IpOXMWBaHMs, paH-
HEMy BBIABJICHMIO GONBHBIX ¢ uemblo JedyeHusa I[IB ¥ npodwmiakTvku
aMUJIONI103a. :

Mocmynuna 21.05.95

NULrLELLLULEY {PUUVINRE3OARNLE EPEUELEL R
UNsS LU3UUSUVARY. EPPRANUPNAELESPY UU-
MEUSVELR 2UUUYUMrGAR, ULPVRYUY, AARFUT Y
LENNvulifuver

LU Uuw[mdwqg—uwﬁ, Izlu.ﬁnpnuljll:lﬁ, LU hq"[mlimqnujmﬁ,
U. U Unnuupwdjuel, 9. & Udwpjul, S.fu. Ulpnlput, U. 9 Uupqupuli

Mwpptipulw6 bpjwGnmpyub (ML) pGuuGiiw6 qhyptph dunuiqupo-
Gl Yipmompjuip hwjymbGuptpyt) & Gpu thofjuwGgmiG wowybpuubu
wpwlwl ubrh wGdwbGg vhengny, -hwjpulwG qomy: ML mwnwunn wpnpwin
hwjtiph wqquywGGtph 2ppwlmd sh hwymGuwptpyt; wihphnngh nbuptph
pwpén hwSwuwwlimpymb: Uyn huGquiwbpp, hGsutu Gut ML gpubimpdw-
(ip GwjupGpug wihphnngh pliuptiph pugwlwynpynibp, poyp 66 wuhu hwy-
w6 wyounpughwymd dfumb) Gpipnpg $tiGnwhugh weljuympymbp:
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ML dwnwlquiwG ti ShpwywjpwjihG wwydwGwynpjwompjul wuwmhtw-
ip npnztym, hGywbu Gl Gpw thnjuwlgiwG JEfuwGhqiGipp WwpqupwGhm
(iujiumlym], dtip Ynnihg htmwgnunytij t6 pGunwGtYw niwptp (wpopwGnGhn
31 winu tn 15 wnohl)) wnwehG G tpypnpn Ywpgh wqquijwGahph Unwn Gptp ub-
poiGnGpmy: UZfuwmwlph pGpuwgpmy thopdwnpyywo 6 dwnwlqiwb wmwppbp
unnlifitip (ngnihGulwm-nkigbhuhjwjhG, WnGnqLG-Umpunhbwlymnpwjhl): Pwugu-
huymywo £ ML qupqugiwl hwiwp ywumwufuwGwmm qtGh hwiwuwmljw-
GnipymiGp, Yuwwwpjwo L hmin- 1 htwmbpnghgnnGtph whGhmpwGmwljw-
inpjwlG qGwhwwnmy: NpopYwod L ML dwnwlquiubG i vhowjuypwyhl ujw;-
dwlwynpjuwompjwlG hwpwpbpmpymbp: dGnmhuywjhG nhuwybpuhwymd dw-
nwiqulwl wnhwhy YndwynGLGnh pwdhGp Yuqinw k 27+11%, dunwlquljwl
nnihGuwlm YndwynGLGnhGp® 39+35%, dhewjwjpwhG wwwmwhwlwG Yniun-
GLiGwmhGp" 34436%: Unmwgywd wpnymbGpGtpp yywymd GG, np hwyjwlwb wn-
unpughwynmd ML dunwGgniip wnwyt) hwiwwwwwufuwlmy k inGnqkG dn-
ntithG nfuwGguwi Yjwghntgtuhy tnuiGwym): <wdwhwpwptpwlwb (Yonptw-
ghn() tih ntqptiuhnG YtpmompymGGtpp pwgwhwjntghG nhitihmpjwG hGunkG-
uphy gmgwGh2Gtph thofuninnopnmdp Yihdwjwlw6 wyGuhuh qoponGGtph htw,
hGsuhupp GG° mbnuGph pwpdpmpymGp, puwdm vhohG wpwqmpyniGp, wpbtiwghG
Gunwqujpiwl hGmtGuhympymbp: {wjmGwptpjwo t, np ML tptluwGtph dmn
hwyjwuwmhnptiG hwéw}hu t pmgwhmjmqmﬂ‘mnblh pwpdp- wymhympjwl mwph-
LphG:

UhGhywlyw6 ntwptph Yypmompjmbp, hGywytu Gutt puqiwgnponi tnw-
Gwlh Yhpwnmip pugwhwymby £ ML dwnwGqiwG wnwGdGuwhwnympynGGtph
htim Jwupywd vh 2wpp ophGwswhmpynGGtip:

Udhnhnngh qupqugmip ML mwnwwnn tpthnuGtph dom wowGg Ynojtup-
ghGh Yhpwndw6 ny htinn wigyumy YJuqib & 16%: WpghG mwphGtph pGpwg-
pnid. hhjw(n tptfuwGtph nhuwjwGutip huypnmpjw6 ta YnjfuhghGonppwwhwjh
2Gnphhy Gluwwmyby L wihinhnngh hwéwhwlwGmpjw npopwlyh Glugmy: Uw-
ljwjG hhywGnGtph hwywnenip htinm & jhwjwwwp jhGGmg: {tmbiuwpwp, Lw-
JuuuuGh wennpwujwhmpjuwl wrweGwhtpp fuGnhpGtphg L Gttt ML mwnw-
ujnn hjjwGnGtph Jwn hwjymGupbpiwG, huljiwb b pupnmipymGGhph quipqug-
dwl JubGjudw6 owywmb ti qnponG dhengunmiGtph Juqiwytpuymip:

FAMILIAL MEDITERRANEAN FEVER IN ARMENIAN
CHILDREN
(ethiopathogenetic aspects, classification, clinical features and
treatment perspectives)

V.A.Astvatsatrian, E.Kh.Torossian, L.M.Yepiskopossian,
S.S.Aroustamian, G.G.Amarian, F.Kh.Antonian, S.G.Sarkissian

According to the pedigree analysis in familial cases Familial
Mediterranean Fever (FMF) is mainly transmitted by paternal line
through the male persons. Besides, the same frequency of amyloidosis in
FMF pedigrees and control group as well as the absence of FMF patients
with the clinical features of phenotype allow us to conclude its complete
absence among the Armenian population.

Families of FMF probands with familial cases in first and second
degree relatives of the three” generations were observed to determine the
level of FMF genetic and environmental liability and to reveal the type of
its transmission. The numerous models of inheritance (dominant-
recessive, monogenic-multifactorial) were tested, the frequency of FMF
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causing gene was calculated. The estimatior} of the homo-. and
heterozygotes performance was determined. The influence of genetic and
environmental factors on the FMF liability was calculated: Ga=27+11%,
Gd=39+35%, Ew=34+36%. According to these results the mode of FMF
inheritance in the Armenian population appears to be the single gene trait
with quasirecessive mode of inheritance.

On the base of correlation and lineal regression analyses a significant
correlations between the inoffensive indices of hospital registration of
FMF patients with several climatic factors was revealed. The FMF
manifestation was observed more frequently in children during the years
with higher level of sun activity.

According to our ethiopathogenetic meaning of inheritance we can
distinguish two forms of FMF:

1) with maximal expressivity and the full performance in homozygotes
(abdominal and mixed forms,a probable development of amyloidosis); ]

2) with minimal expressivity and the low performance in
heterozygotes (thoracal form, the absence of amyloidosis development
practically in all cases). 3 d
. Owing to the management of FMF in children including colchicine
treatment a decrease in amyloidosis frequency can be observed. But it
must be emphasized that the enrollment of all patients in Armenia isn’t
complete in comparison with the populations with high frequency of
FMF (about 1%). This fact is caused by social and economical
difficulties. That is why it iS necessary to carry out a wide spread
screening in the population to reveal risk groups, to diagnose early and to
manage effective FMF treatment and amyloidosis preventing measures.
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MEOVLIWMHCKAR HAYKA APMEHWM - 1

OPUTHHAJIBHBIE CTATBA

YIK 616.127-005.8-036

COBPEMEHHBIE TEHAEHIIMM B JIEYEHUH
OCTPOI'O UH®APKTA MUOKAPIA

K.I' Adaman
/Hncmumym xapouonozuu um. JI.A. Ozanecana M3 PA/

Knrouesole cnoea: nHgapKkT MMoOKapa, JIeYeHHE, TOrOCIIMTAIbHBINA
TpoMbonu3uc, peMoaeIMpOBaHHUE JIEBOTO
XeJyIouka

Cpeny Hauboliee aKTyalbHBIX M CJOXHBIX IpobJeM NpUKIaTHON
KapAUOJIOTHH CJIEAYET OCODEHHO BBIAEIUTb NMPOOIEeMBI JIeueHUs: MH(apK-
Ta MMOKapJa.

B maHHOM COOOIIEHMM INPOaHAMM3UPOBAHBEI OCHOBHBIE IPUHIIMIIEI B
JIeYeHHH OOJIbHBIX OCTPHIM MH(papKkToM MHoKapaa (OMM) Ha coBpemeH-
HOM 3Tarie Ha OCHOBaHMM Pe3YJIbTATOB HAIIMX MCCIIENOBaHMIA U HaHHBIX
JIMTepaTypbl. AKLIEHT celaH Ha NMpaKTUYECKHUX BOITpOcax.

B ocHOBe JIeYEHMsA OCTPOH KOPOHApHOM OKKIIIO3MH JIEXWUT BOCCTa-
. HOBJIeHMe KopoHapHoro kpoeotoka (KK). dto tby}mamem'amuoe TI0JI0-
JXeHMe TIOATBEpXIeHO BpeMeHeM. HeobxomMMo rmoayepKHyTh, YTO KIIM-
HHUYecKas 3pdekTMBHOCTh BoccTaHOBIeHUA KK B OCHOBHOM omnpeness-
eTcsi BpeMEHEM OT Hayala OKKIIIO3MM OO HacTYIUIEeHUs penepdysum [I-
71.

Boiparonmiiicss HeMelkuit natosior Shaper W. nokasan, Kak yBeJIW4M-
BaeTCcs Macca HEKpo3a IO OTHOLIEHMIO K 0BJIacTM pHcKa Mocje OKKIIIo-
3UM KOopoHapHbix apTepwii [8-10]. Hekpo3 HaumMHaeT pasBMBaThCs uepe3
20 MuHYT, yepe3 2 yaca OH yXe cocraBisier 50%, a yepes 4 — TpoLiecc
HEKPOTHU3aLlMM IPaKTUYECKH 3aKOHYeH. UHBIMM ClIoBaMM, BOCCTAHORJIE-
HHE KPOBOTOKA TIO3XE 3TOro BPEeMEHM C LIEJIbIO OrpaHWYEHUsS pa3MEpOB
oyara ropaxeHus 6e3pe3yJbTaTHO.

WHTepecHble KIMHWYECKWe , HaHHBIE TMIPEACTABIEHBl  TIPYITON
(paHuy3ckux uccnenoBarenei [11]. ITokasaHo, 4TO eciM BOccTaHOBIE-
Hue KK mpousBecTM B TeueHMe OogHOro 4aca, To ymaerca crniactv 51%
MILIEMM3MPOBaHHOIO MMOKapaa, 4yepe3 2 4yaca — 26%, yepes 3 yaca —
Tomsko 13%.

bnarogapsa ximMHWYeCKMM HccileoBaHMAM MOCEAMX JIeT ObUIO TOKa-
3aHO, yTo TpoMboymTHyecKas Teparmia (TJIT) mo3BosiieT CHU3UTH Je-
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raibHocTh Nipy OUM npubmisurensHo Ha 20% [12-15]. JlerasmHocTs
CHUXKaeTcsd TeM 3HayuTeJIbHe#, YeM paHblle OT Havaja pa3Butus OUM
npoBesieHa TJIT. Bo3moxHocTh MakcuMaibHOro npubmokenus TIIT no
BpeMEeHU K MOMEHTY Bo3HMKHOBeHMa OUM nocTuraeTcsi HCIIOB30BaHH-
€M 3TOro MeToja Ha JAOorocIMTajJbHOM 3Tamne [1-3, 7, 16, 18].

JUia BBIACHEHMS BOIIPOCOB, CBf3aHHBIX C mpuMeHeHMeM TJIT Ha
JIOrOCIUTAIIBHOM 3Tarne, ¢ 1988 roxa B paxe crpaH mpu coxeiictemn EB-
POIEACKOro 3KOHOMMYECKOro cooblrecTBa ObUIO HayaToO ABOMHOE Cle-
1oe paHAOMM3HPOBaHHOE HcciiefloBaHHe — EBponecKuiit IIpoeKT 1o MH-
cdapkry muokapna (Europian Myocardial Infarction Project, EMIP ). Pe-
3ynbTatel EMIP, ony6imikoBaHHBIe B aBrycte 1993 r. [19], mokasam, 9ro
OCHOBHbIE TpyaHocTH AorocruTaibHOM TIIT — 3T0 OpraHM3alMOHHEIE
rpobneMbl — KaK paHbILIE OKa3aTbCid y GoymbHoro. CoBerckas cucTeMa
"Ckopoif noMolM” MOJTO JIMAWpPOBajla, HO Temepb, Halo IPU3HATH, —
OKa3ajach OajIeKO TI03aIH.

Bo ®paHumu 6purana "Ckopoit moMonm” IpUGHIBaeT B CPEIHEM Ye-
pe3 15 MMHYT TocJie BbI30Ba, B AHIVIMH 95% BceX BHI30BOB OCYIIIECTRILA-
eTca 4yepe3 15 MUHYT B ropose U 19 MuHyT — B AepeBHe, 50% GoJBHBEIM
TOMOIIb OKa3bIBaeTCA B TeYeHHEe 8 MMHYT; B ObiBImeM 3amamHoM Bepmm-
He — B Te4eHHe 4-5 MHHYT. B XpyInHBIX ropoxax AHIJIMM BpayM JyMAalOT
0 Tocake IapaMeIMKOB Ha MOTOLMKJIBI IS BHIXONA M3 8-MMHYTHOTO
npenena. B XembCMHKM cpenHMEe CPOKM TIOCTIMTaM3alMM GoXbHOro ©
OHUM — 2 yaca or Havyana nipuctyna, B CIIIA — 2,7 gaca. B CIIIA TJIT
HayMHajach paHee ofHoro 4aca — B 6%, or 1-2 vacoB B 32%, 2-3 ua-
ca — 58% ciydaes.

Jpyroii pe3epB yckopeHus BocctaHoBieHMA KK — mpuMeHenme Ha-
ubonee GbicTpoAcHcTBYIOIMX TpoMboMTHKOB. CaMblii GBICTponeicTBY-
IOIIMIA U3 COBPEMEHHBIX TIPENapaToOB — TKAHEBOM aKTHMBATOp IUIA3MHHO-
reHa (TAII). CnegyeT OTMETHTD, YTO pa3HMLIA B CKOPOCTH JIM3MCA MEXIY
TAII u crpenrokuHa3oit (CK) cocraBnger 12 mMuHyT.

BaxHbIM sABIIsIETCS BBISICHEHME BOIIPOCa — KaKOil M3 COBpEMEHHBIX
TPOMOOJIMTMKOB ITpeaIiouTHTe/IbHEee. 10 JaHHBIM IBYX KpYITHEMIINX MC-
cnegoBaHuit GISSI-2 [14], GISSI-3 [20], neTaBHOCTh CHIDKAETCA OXH-
HaKoBO TpH Mcnionb3oBaHMM Kak CK, tak u TAII. Ilo maHHBIM amepu-
KaHCKMX YYEHBIX, HeKoTopoe mpeumymecTso uMeer TAIL. 3rto Gombire
TIOXOX€e Ha CTOJIKHOBEHME aMOMLIMIA OTACILHBIX MCCIICAOBaTeNICH U MHTe-
pecoB pa3Hbix (pupM. [Ipernmyniectea CK cOCTOMT B TOM, 4TO ee IIpUMe-
HEHUE pexe TPUBOOUT K MO3TOBBIM MHCYJIBTaM (a 3TO CYIIECTBEHHO,
0COOEHHO ITIpH JIECYCHUM MALIMEHTOB CTaplleii BO3paCTHOM IpYINIBI) U Aa-
eT 6Gojiee HM3KMIA TIPOLIEHT peTpoM0030B. OCHOBHasd CWJIEHasi CTOpPOHA .
TAIl — 310 OTCYTCTBME AHTHMI'€HHOCTH, YTO ITO3BOJIIET TIOBTOPHO BBO-
IWTb TIpemapaT, a Takasg HeoOXOOMMOCTh B TEYEHME yXe IIEpBOro roaa
Bo3HMKaeT B 15-20% ciyuaeB. IloBropHoe npumenenne CK B amux ciy-
yasx He peKOMeHAyeTcsa B TedeHue 3 M maxe S5 jer. EcTh eme oguH cy-
LIECTBEHBIN (hakTOp, KOTOPBIA HEJB3A HE YYMTHIBaTh, 3T0 LicHa: TAII
ctout popoxe CK.

Bo3MOXHOCTh YCKOpEeHHsI TPOMOOJM3Kca TaKKe 3aKIoYaeTcsi B MO-
IUGUKALMM peXyMa BBeIeHUs Iiperiapata. B YacTHOCTH, peub MAET O
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PE3KOM TIOBBIIIEHMU CKOpocTHM MHGysuM. Okasanoch, YTO Herocpen-
CTBEHHBIE U OTHAJIEHHBIC KIMHUYECKUE pe3yibTaThl 3HAYMTEJBHO YIIyy-
IIAJMCh TIPU MCIIOJNb30BAHMM TaK Ha3bIBAEMOrO YCKOPEHHOIO peXuma,
npewioxeHHoro npogeccopoM Neuhaus K. ¢ coasr. [21]. Baxno mnoa-
YepKHYTh, YTO MPU YCKOPEHHOM pEXMME BBEACHUS M3MEHSCTCA U Kaye-
CTBO BOCCTaHOBJIEHMSA KpoBoToKa. Tak, IpH YCKODEHHOM BapMaHTE BBE-
nenus TAII, no manHbM uccneposanus TIMI, B 54% ciydaeB ¢ nepdy-
3ueit mpoxomumocTs 6buUta HauBbicmiei — III crermenm, 9ro cooTBeTCTBY-
€T TIOJIHOMY GEeCTIpENITCTBEHHOMY BOCCTaHOBJIEHMIO KPOBOTOKa [23, 24].
Ipu ucnomssosanuu CK 3ra 1mdpa 3HaumTenpHO Huke — 40%. Ho aro
He 3HAYMUT, 4YTo Moauduxaima pexuma BBeaeHuss CK GecniepcniekTuBHa.
ITo maunemm White H. [25], yckopenHoe BBenenne CK — 1,5 man ME 3a
30 mMuHyT BMecTO craHmapTHbIX 60 — maer TIMI III cremerm y 62%
60JBHBIX ¢ BoccTaHOBJIEHHBIM KK.

B mocnenHue roawl crerneHU BoccTaHoBieHMA KK craymv npupasaTth
ocoboe 3HaueHue. Jlyume mNPOXOAMMOCTh — Jiydllle pe3yiasTaT [25].
Henocratku yactudHoro BoccraHoBiieHMss KK cBomsaTcs X ciemyromemMy
TIpY BBIpaXCHHOM pe3UIyalbHOM CTeHO3e: 1) pe3Ko Bo3pacTaeT BepoOsT-
HOCTh TIOBTOpPHOTO TpoMbo3a B TOM Xe Mecre. CTelneHb pe3uayabHOTro
CTEHO3a — He3aBHCHMEIH (pakTop perpoMbo3a. Eco B cpeHeM ITo TpyIl-
e ¢ perrepdy3ueit perpombo3 Habmopanca B 20% cirygaes, To IpU IUIO-
1AM Pe3UAYATEHOTO CTEHO3a 2MM° OH BO3PACTAeT 0 50%; 2) xyxe uayt
TIpOLIeCCHl  pYOLIeBaHMsA; 3) XyXKE BOCCTaHABIMBAE€TCH COKpPATUTEJbHAS
¢(yHKIIMA JIEBOTO XKEIYAOYKA U, CaMOe IJIaBHOE, 3HAYMTE/IFHO Yallle BO3-
HMKaeT PELIMIVB CTCHOKAPIHH.

WHBIMM cIIOBaMH, KOPPEeKLMs PEe3UIyaIbHOTO CTEHO3a CTajla OOHUM
U3 BaXHBIX ¢akTopoB onrMmu3aimu TJIT. EcrecTBeHHO, 4TO B NEpByo
oyepenp OOpaTWIMCh K METOAY TPaHCMIOMMHAIBHON aHTUOIUIACTUKMU
(TJIA). Bosee Toro, Bce GoJblIEe CTOPOHHMKOB IMPUHMMAIOT IPEMIOXKE-
HUe, BeiABUHYTOe paHee Hurtzler G. ¢ coaBT., — yoUpaTh KOPOHApHYIO
TPOMGOJIMTUYECKYIO OKKIIIO3HIO cpasy ¢ riomomsio TJIA [26].

JaHHEIE JMTepaTypbl CBUIETEIBCTBYIOT, YTO (pakima BeIGpoca ITe-
pen BBITMCKOM U3 GomsHuLp ipu neverun CK cocrasmana 44%, a moc-
ne TJIA — 50%, noeroppo OUM Ha6mopancs y 10 u 1% 6ombHBIX, a
rOCIIMTANIbHASA JIETAIBHOCTD — Y 7 U 2% cootBercTBeHHO. TocrMTansHas
neranmsHocts Tipu TJIA — 1,9%, mocne CK — 6,3%; uHcymstel — y 3,3%
rocJjie TPOMOOJIMTUKA M OTCYTCTBYIOT IIOCJIE aHTMOIUIACTUKH; ITOBTOPHBIE
OUM 1,9 u 1,8% coorBercTBeHHO. OCOGEHHO 3aMETHO IPEMMYILIECTBO
HememneHHo# TJIA y v nocie 70 jier ¥ Ipy HanGoJiee OBIIMPHOM ITe-
penHeM uH(apkTe: nerambHocTh — 15,5% mnocne TIT u 3,9% mocne
TJIA; ripu nepeuaom OUM — 15 u 1% cooTBETCTBEHHO.

BaxHBIM HampapBlieHHEeM B IpodMIaKTHKE perpoMbo3a ocraercs M
BO3JEVCTBHE Ha CUCTEMY CBepThiBaHMA KpoBM. CumTaeTcs HOKa3aHHOM
uenecoobpasHocTs nposenenus TJIT Ha doHe acrmpuna [14, 15]. Boms-
1IIe BOIIPOCOB BHI3BIBACT HEOOXOAMMOCTD TrellapyHMU3alMi. TeM He MeHee
HauboJree - OripaBgaHHAsA CEerogHA KOMOMHaLMAd — 3TO TpOMOOJMTHK +
acrMpUH B HavyayibHO# mo3e 300 mz u mognepxwsaiomeit — 50-100 m2 +
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rerapuH 1o cxeme: g/eé 6onee S000ME + 6/6 mHY3Us1 CO CKOPOCTBIO
1000 M E/4ac B TedeHUe 2 OHEMA.

K coxaleHnio, aclmMpyH He ITOJIHOCTBIO MHIMOYpyeT arperalmio IDa-
CTMHOK. B 4acTHOCTH, 3TO OTHOCHTCA K KIMHHMYECKM BaXHbIM AP u
TPOMOUH-MHAYLIMPOBaHHOM arperalvy. I'ermapuMH, Kak H3BECTHO, TOXE
He abCOJIIOTHRIA MHTMOUTOP TpoMOMHA. B 4acTHOCTH, OH He aKTMBHUpPYET
TpoM6MH, CBA3aHHBIA ¢ ¢pubprHOM. TeM He MeHee IpPUMEHEHME aHTHAar-
pEraHTOB M aHTUKOATYJSTHTOB SABIACTCA BechbMa 3(M@(EKTUMBHBIM IIpH
OWUM. Acrmpun B nose 80-300 mz/cymku B TedeHUe TATU HEAENb CHU-
XaeT cMepTHocTh Ha 21% u Ha 44% ymeHbIIaeT pucK peuHdapLMpoBa-
Hua [27], a CK cHuxaer cmeprHocTs Ha 42% (twraue6o — Ha 23%).
Mera-aHanu3 1ecTH pabor, rae 6su10 oxBayeHo 10000 GoNBHBIX, BEIABWI
yMEHBIIEHHE CEepaeYHO-COCYAMCTONH CMEPTHOCTH M 3a60JIcBacMOCTH Ha
16 1 21% cootBercTBeHHO [28]. Mera-aHami3 mectu pabot ¢ 4500 Gomb-
HBIMM TIOKA3aJl, YTO TelapMH CHMKaeT CMepTHocTs Ha 22% [29, 30].
BapdapuH cHMXaeT cMepTHOCTh Ha 24% 3a TpM rofa IIpUMEHEHMA IIOC-
se OUM [31].

IMpu neyenun OUM pe3yibTaTUBHBIM SBISACTCA TakKe IPUMEHEHHE
B-610KaTOpPOB, 3((HPEKTUBHOCTh KOTOPHIX B CHYDKEHUH CMEPTHOCTHU U pe-
WH(papLUMPOBaHUA B OCTPOM M ITOCTUHGApKTHOM IiepHoIax HoKa3aHa
MHOTOYMCJICHHBIMM MCCIIeHOBaHUAMM. OOHMM M3 BaXHBIX CBOMCTB B-
6JI0KaTOpOB SIBJIETCS CHIDKEHME DUCKa BHE3alTHOM CMEpPTH 4Yepe3 Kap-
JIMOTTPOTEKLIMIO OT KATEXOJIAMHUHOB M CHIDKCHME YPOBHS KaTeXOJIAMUHOB
B IUTa3Me KPOBM, YTO YMEHBIIaeT KOJIMYECTBO apUTMMI OoJbIIMX rpama-
uit. ITo mamueiM MIAMI  (Metoprolol in Acute Myocardial
Infarction) — MyJIBFTULIEHTPOBOTO PaHIOMM3MPOBAHHOIO ABOMHBIM -ClE-
MTBIM METOIOM MCCIIeIOBaHUsS — METOIPOJIONl B 03¢ 5 M2 B TedyeHHE 2
MMHYT 6/6 M TIOCJie S-MMHYTHOI may3bl 15 mz 6/6 ¢ mociemylommMM
50 m2 x 4 per os 2 mHs U 100 M2z x 2 16 gHeit or Havama OVM moHvDkan
cMmepTHocTh Ha 29% [32]. ISIS-1 ycraHoBwiIa, 9To aTeHonon 5-10 mz 6/6,
3ateM 100 m2 x 1 B Teyenme 7 mHeit M 20 MecsdlleB per OS ITOHMIKAN
CMEPTHOCTh B TepBhie 2 OHA Ha 25%, B mepByio Hexemo — Ha 13%, ge-
pes 20 MecaueB — Ha 15%, a puck perpusa — Ha 19% [30, 33].

BHyTpHBeHHOE IpUMEHEeHMe P-0JI0KaTOpoB B TedeHWe 12 4acoB or
Havasla OVM c mocienyiommM per os IIpUMeHeHeM B TeueHue 6 nHeit c
TAIl yMeHBIIIaeT pUCK pelaMBa MH(papKTa MMOKapla M CTCHOKApIHH
[30].

Mo nanusiM BBPP (B. Blocker Pooling Project), ipumeHeHue B-6iro-
KaTOpOB ¢ TiepBoro 1o 45-if xeHp nocie OVM ¥ B TeyeHMe OIHOTO roaa
CHIDKAeT CMEPTHOCTD Ha 24% [34], a auebyranon — Ha 48% [35].

ITo manuesmiM BBHAT, nporpaHonoil 3¢ddeKTUBHEE OKCIIPEHOJNONA U
ITMHIOJIONA TI0 TIPEAYITPEXAEHMIO XETyIOYKOBbIX apuTMuii [36].

Oco6oe MecTo mpyu OMM 3aHMMalOT HUTPaThl ¥ aHTaroHMCTHI Kalb-
LMsI, B OTHOLIEHWH KOTOPHIX OTCYICTBYIOT HOCTOBEPHBIC JaHHBIE O BIIM-
SIHUM MX Ha 3a60eBaeMOCTh M cMepTHOCTD [35-38]. Tlo manHBIM Boissel
et al [29], aHTArOHMCTHl KAJNBLMSA OaXe TIOBHIIIAIOT CEPAEYHO-COCYIM-
CTylo cMepTHOCTh Ha 6% W3-3a BO3MOXHOCTH KapIWOXEIIPECCHBHOIO
nevictBua [35]. o mammbiM Gibson [39], munTHaseM MOHMXKAET CMEpPT-
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HoOcTb y 60ibHBIX ¢ OUM 6e3 Q 3y6ua. Ilo adhexTMBHOCTH BIMAHMSA Ha
yMeHBIICHUE pUCKa peLMIMBA MH(papKTa MHUOKADAA aHTATOHMCTHl Kallb-
UMA WOYT B CJEAYIOMEM TIOpAAKEe: BepallaMWI, IWITHa3eM, HU(EIUITUH
41].

: ]B OTHOIIIEHWX HUTPATOB, U3AaBHA TIPUMEHSIOIIMXCS Ul KYIMpPOBa-
HUS TIPUCTYNA CTEHOKapiuHu, MeTa-aHaM3 10 paHAOMM3MpOBaHHBIX pa-
60T moxasaj, 4To B/B MHGY3UA TPUHUTPUHA B no3e 5-10 mz/mun B Teve-
Hue 5-10 MMHYT IO KOHTPOJIEM CPEIHEro apTepHUaIbBHOIo NaBJIEHUS
(civpkenve He Gomsme 10-20% or McxomHoro wiM He Hke 90 mm
pm.cm) yMEHbIIaeT MHTEHCUBHOCTh 60JIeif, CBA3aHHBIX C MINEMMEH MM-
oKapa, U CHUDKaeT JaBJIeHUe B JITOYHOM aprepuu Ha 35+10% [40], nipu
3TOM He BIIMAA Ha 3a60J1eBaeMOCTh U cMepTHOCTb [40].

B HacToOsIIIee BpeMA IIPONOIDKAIOTCSH M3BICKAHMS IO MCIIOJb30BaHUIO
MHTMOUTOPOB aHTMOTEH3MH-TIpeBpamaomero depmenta (MAK®D) mnsa
JeyeHusas U npodunakTukn OUM [42-48]. B cBiI3M ¢ 3TMM HeoGxomMMO
MMeTh B BULY, Yro pasputhe OMM comnpoBoxmaeTcsi cepbe3HOil CTpyK-
TYpHO! IEPeCTPONKOil KaK MH(papLMpOBaHHOM, TaK M HeMHapLMpo-
BaHHOM obyacteii. B pesyibrare pe3opOLmMM MHUOKapAa U MHTpaMUOKAp-
JMUAJIbHBIX PaspbIBOB, HapyLICHUs CTPYKTYPHI KOJUIAT€Ha B 30HE TOopaxe-
HUs HaGjofaeTcsl UCTOHYEHHE CTEHKU CepAlia, a IOX BIMSIHWEM BHYT-
PMITOJIOCTHOIO HABJIEHMSI Y BCIIE[CTBUE USMEHEHUS MEXaHHMKM COKpallle-
HHUSL JICBOTO XEJyIOYKa — €€ pacTsDKeHMe. DTo MyTh K (POpMMPOBAHMIO
aHEBPU3MEI JICBOTO XKEJIyI0YKa M €r0 pa3phiBa.

N3meHeHNsA HeMHGapLMpPOBaHHON YacCTH HOCAT KOMITEHCATOPHBIA
XapakTep M B IIEpBBHE€ AHM 3aKIOYaloTC B €€ THIephYHKIMH, 3aTeM
yBEJIMYMBAaeTC Macca MMOKapa, BHavdale 6e3' YTONIIEHUA CTEHOK
XeJlyIo4Ka pacIiMpsAETCs €ro IoJIOCTh M Ha (PUHAIBHOM 3Tare 3T M3-
MEHEHHA IIPUOOPETAIOT TaKylo (JOpMy U CTeleHb, YTO U3 NIEPBUYHO CITO-
COBCTBYIOIMX KOMITEHCAllMM TIPEBPAlIaloTCA B CBOIO TIPOTMBOIOJOX-
HocTb. CyMMa 3THX TIpOLIECCOB IOJIyWWIa HasBaHHe "peMoeMpoBaHHe
JIBOTO XeJyIoYKa". BaXHBIMM KOJIMYECTBEHHBIMH XapaKTepHCTHUKAMM,
OXHOBPEMEHHO BBICTYITAIOIIMMM KaK ITPOTHOCTHYECKUIA (DaKTop, SBIIS-
JIOTCS. KOHEYHO-CUCTOJIMYCCKUIA 00beM, KOHEUYHO-IUACTOIMYECKHIT 00beM
Y Macca MHOKap/ia JIEBOTO XeJlyouKa.

UccnegoBanusimu SOLVD u SAVE [46-48] yc*raHaneHo YTO pemMo-
[leJIMpoBaHMe, pasBHBalOllcecsd Iocie WHGpapKTa MUOKapia, SBISIETCS
IJIABHBIM 3THOJIOTHYECKMM (DaKTOpoM MMCHYHKLMM JICBOIO XXEIyHodKa
(PB<35%) M CHMITTOMATHYECKOM CepAeYHON HENOCTaTOYHOCTH [46],
MPUYEM CTEIIeHb BBIPaXCHHOCTH KIMHUYECKMX IPU3HAKOB CEepHEYHOI
HEIOCTATOYHOCTH 3aBHCHT OT CTeIIeHH peMoAeMpoBaHust [43].

B coobmenmax SOLVD u SAVE ykasbiBaeTcsl, YTo GOJILHBIE TOCIe
TNIepBoro rofa WHpapkra MMOKapaa ¢ CUMITTOMATHYECKOM CepIeYHON He-
IOCTATOYHOCTBIO MMEJIM OOJIBIIFYIO CTETEHb AWIATALIMM, YeM GOJILHEIE C
Goyiee GNArONPUATHHIM KIMHUYECKHMM TeueHWeM [42, 48]. O wmHuue-
CKOi1 CTEINEHU 3HAYMMOCTH PEMOIEIIMPOBAHHS JIEBOTO XKEJIYI0YKa MOXHO
CYAMTh Ha OCHOBAHMM TaKWX HaHHBIX: CPEIM JIMLI, Y KOTOPBIX He Habimo-
JaJloCh pEMOEMPOBaHMsA, IIPOLIEHT JIETAIBHOCTU OBUI HEOOJBIIOM, ITpH
HaJIMYMM pEMOJIEIMPOBaHMA OH paBeH 50 yepes 2 Mecsla, a yepe3 rol
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gocturaer 73. D10 ABJIEHHME YacTO BCTpedyaeTcsd B KIMHMKE, OCOGEHHO
Mpy TNEepBMYHOM MH(papkTe MHUOKapAa, elle Yalle TaKUe HaXOOKM — y
naToMop¢oJIoros.

OaHo# U3 INIaBHBIX TepaIrleBTUYECKMX CTpaTeruii, HalpaBJIEHHBIX Ha
OINTHMMM3aLIMIO TIPOLIECCOB PEMOAEIMPOBAHUSA B paHHME CPOKM OT Hayasa
MH(apKTa MUOKap/a, ABJIAETCA MeXaHM4eckoe WM (apMaKolorndeckoe
orpaHu4YeHHe MHGpapLMpPOBaHHON 30HBI (aHTMOIUIACTHKA, TPOMOOIM3HC,
Jaxe no3gHMA — yepe3 12 yacoB) [44]. Tak kak BeJMuMHa MH(apLMpO-
BaHHOM 30HBI ABJIAETCA BeAyIUMM (haKTOpOM AWIATALIMM, TO peKaHAM3a-
LMl KOPOHapHOIO COCYyla MOXET IIPEeAOTBpaTUTh WIM YMEHBIIWTh Ha-
YaJbHYIO AWIATaLMIO JIEBOIO XKeJNyAouyKa (pacTsokeHue MH(aplLMpoBaH-
HO¥M 30HBI), YTO UTPacT B CBOIO o4Yepenb GOJBLIYIO ITO3UTHBHYIO POJIb U B
OTJaJICHHOM IIporHo3e. Tak Kak IIOCJIe pacTsSDKeHUs MH(apLMpOBaHHOM
30HBI pe3uayabHbIA HermopaXeHHbII MUOKap/l ITOABEpraeTcsi peMOIe M-
POBaHMIO M BHOCUT GOJIBILION BKJIaX B JWIATallMIO, TO 0cob60e BHMMaHHe
JOJDKHO OBITh yIENEHO M TIO3THMM CTaIusAM peMOxeIupoBaHMA [45] u,
KpoMe peKaHaJM3alMM MH(apKT-3aBUCMMOM KOpPOHApHOII apTepuH, He-
00XOaMMBI M IpyrMe He3aBUCHMBIE M, BO3MOXHO, 3HEPIMYHBIC METOIBI
JeyeHus. Haubonee BaXHBIM M3 HUX SABISAETCAd Ha3HaYeHHE OOJIBHBIM
UAK®D, mMexaHU3M HEHCTBHUA KOTOPOrO Ha peMOAEIMPOBaHME IO KOHIA
He sceH. OgHOM U3 BaXXHBIX (PYHKIIMIM SBISETCA CHIDKEHME IIpel- M I10-
CTHarpy3ku, CHWXXCHHWE TaBJIEHUSA HaITOJIHEHMS JIEBOTO XEIyAOouKa, B pe-
3yJbTaTe Yero yMEHbLIAETCS CIIOCOOCTBYIONIAsA PEMOIEIMPOBAHUIO ITOBBI-
LIEHHas Teperpyska pe3vayabHO-XXU3HECIIOCOOHOro MuokKapaa [49].
OnHako ToNbKO 3TUM OOBACHUTH 3ddekTsi HAK® Ha yrydimeHue re-
OMETPHMHM Cepilila HEBO3MOXHO, TaK KaK JpYrMe Ba3OAWIaTaTOphl, B 4Ya-
CTHOCTH T'MApaJjia3uH, HUTPOIJIMLIEPHUH, HE MMEIOT aHTUPEMOAEIMpYIOLIe-
ro a¢pdekra [50]. ITo-BumMMOMY, GOJBIIYIO pOJIb B PEeMOAEIMPOBAHMM
MrpaeT ¥ pPeHMH-aHTHOTEH3UH-aJIbAOCTEPOHOBas CHCTEMa, KOTopas aK-
TUBMpYET KacKall OGMOXMMMYECKMX peaKLMii, BeOymIMX K rurieprpodum
HEeMopaXeHHOro MMOKapaa ¢ ITocJIeAyloei muraTaumeit monoctu (IyTH
obpa3oBaHMA MHO3UTON-(ocdaTa, qUamwrI-rmuepona, JHK, cBiszaHHBIX
npoteuHoM) [50]. IToHwkas axTMBHOCTH 3TOM cHcTeMbl, MAK®D mpe-
MATCTBYIOT PEMOJIEIMPOBAHHIO.

XoTA cUMITaTHYECKAs - HEpBHas CHCTEMa TakXKe WrpaeT pojib T'H-
NnepTpoUM JIEBOro XENylo4ykKa, o-0JIoKaTOp Tepa3o3MH, IpedOTBpalias
HayaJIbHYI0O TUIIEPTPO(MMIO PE3UAYAIBHOIO HEIMOpPaXeHHOTo MMOKapia,
HE MpeIoTBpallacT JaJlbHEHIIIErO ero peMOACIMPOBaHMA.

bonbHble, monyyalomme HAK®D, uMMeIOT MEHBIIYIO KIMHUYECKYIO
CUMIITOMAaTUKY CepHeYHOU HemocTaToyHOCcTH [47]. B coobmeHmax
SOLVD u SAVE Ha Bompoc — moHykaioT 1 MAK® cMepTHOCTD M
YJIyYILIAIOT JIM CUMITTOMATHKY CEpIeYHONH HEeIOCTATOYHOCTH Y GOJIbHBIX C
JIEBOXKEITYIOYKOBOU HMChYHKIMEH U CUMITTOMATHYECKON cepaeyHoM He-
OOCTaTOYHOCTBIO, JAeTC YETKMIA OTBET — y OOJNBHBIX, HaXONAIIMXCS Ha
aKTMBHOW TepanmMM, HaOinojajiach MEHbIUas DWIATaLMA XeJNyIoukKa M
MeHbllIe CUMITTOMOB CepIeYHOi HexocTaTOYHOCTH [46]. BombHBIE, MOITy-
YalolllMe aKTHUBHYIO TEpaIMlo, HE TONBKO peXe TIOCIMTAIM3NpPOBAJIMCH,
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HO YMCJIO JISTAILHBIX MCXONOB Yy HMX OT IIPOrpeccHMpylolleil cepreyHom
HeIOCTaTOYHOCTH CHXasioch [47, 48].

. DHananpwi ToHwxkan obirylo cMepTHOCTb Ha 16% (P=0,0036) B Te-
yeHue 41,4 Mecaua HaGMOAEHUS M KApAWOBACKYJIPHYIO CMEPTHOCTb Ha
18% (P=0,002), 9To GBUIO CBA3aHO C YMEHBIIEHMEM PEMOICIIMPOBAaHUS 1
TIPOTrPECCHMPOBAHMS CEpASYHOM HENOCTATOYHOCTH. DHAIANIPWII TOBBIILAT
TaKKe ¢(paxuMio BbIGpoca IpaBoOro, XeEJIyaouka W TIOHWXKaJl ero 3HICH-
cToimyeckuii o6peM uepes 4 Mecsiua Teparmu [51]. Tak kak B SOLVD
JieyeHUe GBUTIO HayaTo 4Yepe3 roi rnocie uHgpapkTa Muokapaa, To UAKD,
CJIeNOBaTeIbHO, MMEIOT IOJIOKUTEbHOE BIMIHME Ha PEMOJAEIMPOBaHME
M TIpY CPaBHMTEJIBHO ITO3MHEM MX IpUMeHeHVH. BosmoxHo, uto UAKD
Mpy MHGapKTe MUOKapIa M TOCjie HEro MOTYT 3aHATh TaKUe Xe ITpoY-
Hble ITO3MLIMM, KaK [-6JI0KaTOpHl U acTIMPHH.

Ilocmynuna 15.05.95 -

UrsSuvyldvkh UAR hyDULYSh ULDPOYTEY AORGUTE Y
dGrLaronkre-3 Nk

G. Q. Unwdjuli

Anpjuond pGGmpjub L6 wrGytp upmwdljwGh unip hGhwplymp poidiwb
hhiGuljwG nhppnpnymiGtpp, npnlp wnlw EhG dhGstr 1995p. wnwehlG Yhuwd-
Juyp: {piGwlwG mwnpmpymbp Gyhpyt) L YopnGwp wlnpGbph unip fuguG-
dwl dwiwGwly YipphGGtph YpuljuiqGiwb hwpgtphG:

UwGpwiwubGnptiG ytpmoyt) L ppndpnjhmply pmddwG dwiwGwljulhg yp-
Gulyp' hwwmjwwbu JdhGshnuuwhwwjugiwb ppwlmy: UhwdwdwGwly dwm6-
puwlpyhw Ytpuny puwpwlyt) © mpuGupmdhGuw) wiqhnujjuumhbljwh Yhpwn-
dwl wqntigmpymp YnpnGup wGnpGph fugwiwl pmddwi dndwuly:

Lhpmoywo L6 upmwdlwih hGhwplymh Jwn ppwlnd ump hGHupymp
htmbimGpny qupqugnn ntdngtjughwb it pmdwljuG thonguwnmiGtpp' ninyg-
Jwo ntunpbpughwih Gjuqbgiwbp: Upmh wipwjwpupnipjul i nbinnbjw-
ghwjh qupqugnuip YuwGutim Gupumwlny dwuGwynpuwbu puwpwGymy L
wlghnpliighG dtrunhnjunn $tipdtGmp l{hpumlilu(i\ G2wGwympymbp:

CONTEMPORARY WAYS OF MYOCARDIAL INFARCTION
TREATMENT

K.'G.Adamian

This abstract presents recent data on treatment of patients with acute
myocardial infarction. Special emphasis is laid on coronary bed
revascularisation in case of acute coronary occlusion. The author gives
detailed description of thrombolytic therapy in view of recent researches
especially in prehospital stage and percutaneous transluminal coronary
angioplasty use in treatment of coronary thorombolytic occlusion. Special
attention_is paid to the problem of left ventricular remodelling after
myocardial infarction and main antiremodelling therapeutic ways in early
phase of myocardial infarction. In particular the use of angiotensin

48



converting enzyme inhibitors in prevention of remodelling and heart
failure is elucidated.
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_MEAWLIMHCKAH HAVKA APMEHWW  1-2/1985

VIIK 612.886+612.825+612.014.45

BJIIMAHUE BUBPAITUU HA AKTUBHOCTD
BECTUBYJIAPHBIX HEIPOHOB ITPOJIOJITOBATOTI'O
MO3T'A ITPA DJIEKTPUYECKON CTUMYIIALIMU
PA3JIMIHBIX 30H KOPBI

Il.U.Adaman, O.I.Baxnraeadoncan, C.I. C’aamm,
B.C.Iyasn, 3.B.lasn ;

/Kageodpa pusuonozuu wenoeexa u wcueomnoix Epeearnckozo
2ocydapcmeenhozo ynueepcumema/

Kniouesbie cro6a: natepaibHOe BecTUOYILIpHOE PO, BHOpalLs,
KOpa, pa3fpaXecHUe

Bubpaiis sBisieTcs aAeKBaTHBIM pa3paXUTEJIEM BeCTHOYJIIpHOIo
aHaym3aTopa. CTerneHb BBIPAXEHHOCTH CIBUIOB BECTMOYJIIPHOTO aHaU-
3aTopa, BECTHOYJIO-CEHCOPHBIX, BEr€TaTUBHBIX U COMaTUYECKHX pediieK-
COB 3aBMCUT HE TOJIBKO OT ITPOLIECCOB, pPa3BMBAIOLIMXCA B ITepucdepuye-
CKOM OTAeNie BecTUOylsipHOro aHaymsatopa [l, 2], HO U oT dyHKIM-
OHAJILHOIO COCTOSHMSI KOOPAMHMpYIOIIEH (YHKUMHM KODHl T'OJIOBHOTO

Mosra [1-4]. HemocTaTouHas ocBelleHHOCTh 3TOrO BoOIIpoca TpebyeT Bce-
CTOPOHHEro M3y4eHMs (PYHKLIMOHAIBHBIX CBA3€H KOPHI FOJIOBHOIO MO3ra
C BECTUOYJIIDHBIMM SAPaMHU U BBIACHEHME MX POJIM B OTBETHOM peaKiMu
opraHM3Ma Ha BHOpallMOHHOE BO3meUcTBHe. B cBA3M ¢ 3THM HaMM 6bUTa
NpOBE/IEHa CepUsl 3KCITEPUMEHTOB, B KOTOPBIX U3y4JalMCh XapakKTep ¢o-
Iﬂoaoﬁ UMITYJIbCHOM aKTHUBHOCTHM M peaKlIMM HEHPOHOB JIATEpaJIbHOIO Be-
ctubynspHoro snapa (JIBS) mpu HM3KO- M BBHICOKOYACTOTHOM CTHUMYIIA-
LMK pa3IMYHEIX 30H KOPHI IO M ITOCJIe BO3XCHCTBHUA BUOpaLIUM.

Maﬁepnan H MeTofbi

UccnemoBaHus ITPOBOAWIMCH B YCIIOBUSX OCTPOrO OINBITA HA KpOJH-
Kax Mmaccoi 2,5-3,0 x2, HapKOTU3HPOBAaHHBIX BHYTPHUOPIOIIMHHO XJIOpa-
so3oif 1 HeMOyTasioM (30 u 10 m2/K2 COOTBETCTBEHHO). DIIEKTPUIECKOE
paspaxXeHHe Ppa3JIMUHBIX 30H KOpBHl OCYIIECTBISIOCh OGMITOJIIPHBIMU
KOHCTaHTAaHOBBIMHM 3JIEKTpoaMH AuaMeTpoM 100 mxm ¢ MeXaleKkTpon-
HbIM pacctosiHueM 0,2 Mm U comnpotuBieHueM 7-10 xOm. CrUMynsaLms
MPOBOIWIACH IBYXKAaHAJIBHBIM CTHUMYJIATOpoM "®u3noBap” NMpsAMOyroib-
HbIMM UMITyJIbcaMU (umiresbHOCTh 0,1 me, cua Toka 0,8-0,12 mA, Ham-
psokeHue 0,3-10 B, mpomoiDKUTeIbHOCTh pasapaxeHus 10 c). BHekie-
TOYHOE OTBEACHME MMITYJIbCHOM aKTMBHOCTH HeilpoHoB JIBA ocymie-
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CTRIUIOCh € ITOMOIIBIO CTEKIITHHBIX MMKPOJICKTPOAOB C OHAMETPOM
KoHuMKa 1-2 MicM, 3arlONHEHHBIX 4M pacTBOpDOM XJIOPUCTOIO HaTpHi.
Onpenensuich xapakrep (pOHOBOH MMITYJIbCHOM aKTMBHOCTH M peakLiMK
HeiipoHoB JIBSl Ha Husko- (10 Ii) u BeIcokouacToTHOe (60 /i) pasnpa-
XeHWe BecTHUOYIApHON, COMATOCEHCOPHOM, MOTOPHON M JMMOGMYecKoin
30H Kophl. CrepeorakcuuecKas opueHTaums 3nekTpopos JIBS ocyme-
CTBIAIACh 0 KoopauHataM [5]. UneHTndukalmmo HelipoHoB saapa Jei-
Tepca OCYLIECTBIUIA ITO MX BO3DYXXICHHIO WIM TOPMOXCHMIO IIPH IOJIA-
py3alMM NTa6MpUHTa Yyepe3 KpYIJioe OKHO KaTOIOM WIM aHOIOM CHIIOH
Toka 50-300 mxA [6]. XKvMBOTHBIE NMOABEpraJMch BUOpalMM Ha BMOpO-
creHne CT-300 yactoroit 60 Iy v amrumarymoi 0,4 mm, NPOXOIDKUTENH-
HocTblo 30 mun. Tlocne 3aBeplIEHU MCCIIEAOBaHMUS MO3T XHWBOTHBIX U3B-
nekamm ¥ dukcuposam B 10% pactBope dopmamHa. KoopauHaTsl KoH-
YMKOB 3JIEKTPONOB OIpPENeJIM IO cpe3aM Mo3ra. IludpoBsie maHHBIE
6GbUIM TTOABEPTHYTHI CTATUCTHYECKO obpaborke Ha DBM 1o coorser-

CTBYIOILIEH NporpamMme.

PesyabTaThl H. 00CYXKIeHHe

VY MHTaKTHBIX XMBOTHBIX 6bUTO MccienoBaHo 476 (hOHOBOAKTHMBHBIX
MHACHTU(HULIMPOBaHHBIX HelipoHoB JIBS. 3aperucTpupoBaHBl [Ba THIIa
¢oHOBOM aKTHBHOCTH: OMMHOYHBIE MMITYJIbCHl B PEryJIIPHOM M HEpery-
nsapHoM putme (437 xnerok — 91,8%), rpymmossie paspamsl (39 xie-
ToK — 8,19%). Ilp HM3KO- M BBICOKOYACTOTHOM 3JIEKTPHYECKOM pa3i-
paXCHUM pasIMYHBIX 30H KOpbl HaMBhICIIasg pPEaKTMBHOCTh HEHPOHOB
Habynofianach NpH CTUMYJILIMM coMaToceHcopHoit (90,1% xmerok) u Be-
ctubysapHoii (89,2% KieTok) Kophl, MeHblllass — MOTOpHoOM (84,6% xie-
TOK) ¥ Jmm6uueckoit (81,6% xierox). B oTBer Ha pasapaxeHWe KOpPH Y
GopiMHCTBa HelipoHOB JIBA TipeoGiamamv ToHMYECKHMe peakllMM, HO
HMeM MecTo U ¢a3Hbie. [IpeuMyinecTBeHHO# dopmoit peaxim 6bUTO
CHIDKEHME TeKyIlleH 4acTOTH MMITYJIbCAllUM, a TaKKe pasBUTHE TEpBUY-
HOTO TOpPMOX€HMsA. B Xoxe mMcciienoBaHuil GbUIA BBIABIIEHZ OIpeIe/IeH-
Hasl 3aBMCHUMOCThb XapaKTepa OTBETHOM peakimy HeiipoHoB JIBA ot o6-
JIaCTH pasfpaXeHus Kopbl. TOPMO3HOM THII peakllMy ITPEBAIMPOBaN TIPH
paspaxeHuu BecTubyspHoit (65,2% xnerok) u MoropHoit (63,5% xne-
TOK) 30H KOpHI IO CpaBHEHHMIO ¢ coMaTroceHcopHoi (57,8% xieTok) m
mumM6uueckoit (51,5% xnerok). V3 141 Heitpona JIBSI, orBevalonmx Ha
TOJIIPU3ALIMIO KPYIJIOro OKHa, 126 eXMHMLI pearMpoBald TOHWYECKHM MU
¢asHBIM TMITaMH OTBETOB Ha pa3[paXXeHWe BECTHOYJIsIpHON objacTH KO-
pbl. U3 Hux 64,5% HeApOHOB OTBEYAM TOPMOXEHHMEM MCXOIHOM HM-
MyJIbCHOWM aKTMBHOCTH Ha HM3KOYacToTHoe, 65,9% — Ha BBICOKOYACTOT-
Hoe pa3sfipaxeHue (puc. A, 1, 2).

Ha anexTpuyeckoe pasgpaXeHHWe MOTOPHOI 30HBI KOpBI OTBEYAJIO
100 uaeHTH)MIMPpOBaHHBIX HeifpoHoB JIBS ¢ omMHOYHOM MMITyIBCALA-
eit. TopMo3HO#M THIT peakimy Habmomancsa y 62,3% KineTok — Ipu HU3-
KOYacTOTHOM M y 64,7% KJIeTOK — TIpy BHICOKOYACTOTHOM pa3paXeHWH
(puc. B, 1, 2).
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U3 90 doHoroakTHBHBIX HeipoHOB JIBS Ha HM3KO- M BBICOKOYA-
CTOTHYIO CTUMYJIALIMIO COMATOCEHCOPHOI KOPHl TOPMOXEHMEM OTBEYaIA
53,3% u 62,2% xyeTok cootBeTcTBEHHO (pUC. B, 1, 2).

A

62.3% b 64.7%

225% | /| 4529 20.1% | | 15.2%

I__- 5 O .- el

62.2%

M

53.3%
33.3% [ 31.2%

55.6%

47.3%
33.9%

; 30% |
| 18.8% 1| 14.4%
J I_III': 1

1 2

Puc. Peakuus HeiipoHOB BecTHOY/IsipHOro supa Jleditepca Ha pa3NpaXeHWE pasIHIHBIX
obnacteil KOpHl.

A — BecTHOy/sipHas, B — MOTOpHasi, B — comaTtoceHcopHas, I' — 1MMOGHYECKass 30HB KODHI;
l — npM HM3KOYACTOTHOM, 2 — BHICOKOYACTOTHOM pa3apaxeHHH. Croabuxu c
TOPH3OHTAIBHON LUTPUXOBKOH — KOJMYECTBO Y4AlAIOMIMXCA HeHpOHOB, Gesple —
KOJIHYECTBO apeaKTHBHBIX HEHPOHOB, Cephie — KOJIMYECTBO YpEXAloUMXCsi HEHPOHOB.
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Hu3K04acTOTHOE 3JIEKTPUUECKOE pa3fpaXeHUE JIMMOMYECKON 30HBI
KOpBI BBI3BIBAJIO JIOCTOBEPHOE M3MeHeHue y 86 (81,1%) u3 106 uneHTH-
¢buLIMpoBaHHBIX (OHOBOAKTUBHBEIX HeifpoHoB JIBS ¢ oamHouHoW M-
MyJbcaLyeif, a BHICOKOYACTOTHOe pasapaxeHue —y 92 (86,7%) Heiipo-
HOB.TOpMO3HOI TWUIT peakKlMM ObLI 3aperMCTPUpPOBaH Y 47.3% xieTok
TP HU3KOYACTOTHOM M y 55.6% — NpM BBICOKOYACTOTHOH CTUMYJIALIAM
(puc. T, 1, 2).

O6eryalolee BIMSIHHE KOpbI 6oJjiee BRIPaXXEHO NP HU3KO- U BbICO-
KOYaCTOTHOM pa3ipaXXeHMM comaToceHcopHoit (33, 3 u 31,2% xuerok),
JMM6uueckoit (33,9 u 30,0% KieToK) 30H KOphl M MeHee — TpH pa3lipa-
XeHUM BecTMOGYnsapHo# (24,8 u 23,4%) n motopHo# (22,5 u 20,1%) 30H
Kopbl (puc. 1.). -

INpyu cTUMYIALMKA pa3IMYHBIX 30H KOPBI BBIABIEHA CBA3b MEXIY TH-
IIOM M3MEHEHMSI PUTMMKMA Y YaCTOTOM MCXOXHOM akTMBHOCTH. C yBem-
YeHUEeM 4YacTOThl (POHOBOM aKTUBHOCTU 3JIEKTPOCTUMYJISALMS YCWIMBala
TOpPMO3HOM M ocyabisina Bo3bykmaloumii a¢dekT, YTo spye BBIPaKEHO
MpA CTUMYJISILIMM BECTHOYJISIpHOM U MOTOPHOM 30H Kopbl. Tak, eciam y
HelipoHOB ¢ yacTtoToi 11-30 umn/c HU3KO- U BBICOKOYACTOTHOE pa3fipa-
JKeHWe BECTUOYIIDHOW KOpBI BBI3BIBAM YpeXKEHWE pa3psdoB COOTBET-
cTBeHHO y 65,4% W 59,2% KJIeTOK, TO U3 HEHPOHOB C (DOHOBOH PUTMM-
xoi 6Gonee 30 wumn/c Ha KOpKOBOEe pasfpaXeHHE YPEXKEHHWEM OTBEYAIH
cootBeTcTBeHHO 75,8% M 77,1% xnerok. Ta e 3aKOHOMEPHOCTh BBIfIB-
JleHa ¥ TIpU CTUMYJSLIMM MOTOPHOM 30HBI Kopbl. Ha HM3KoYacTOTHYIO
CTUMYJISILIMIO JTMMOMYECKO KOpbl TOPMOXEHMEM OTBedyasn Bcero 45,4%
KneTok ¢ ¢oHoBo# yactoroit 11-30 umn/c u 54,5% Ipy BBICOKOYACTOT-
HoM pasapaxeHyu. HelipoHs! ¢ yactoToit 6onee 30 umn/c cooTBETCTBEH-
HO cocTaBWIM 55,5 u 63,4%.

ITo-pasHOMy M3MEHSUJICSI YPOBEHb CpeIHEH YacTOTBI pa3psIoB Heil-
poHoB JIBSl mpu pasgpakeHMM pa3jIMYHBIX 30H KOpbl Mo3ra. HauGonee
JaGWILHBIMM OKAa3aJIMCh HEHMpOHbI ¢ HU3Koi (1-10 umn/c) m cpenmHei
(11-30 umn/c) yacroToii (OHOBOK MMITyIbcauMK. Peakims HEMpPOHOB
JIBSI B cTOpOHY ydYallleHMSI WIA YpeXEeHHWs CpeIHEei YacTOTHl pa3paloB
6oJiee BhIpaXXeHa ITPU BBICOKOYACTOTHOM CTUMYJISLIMM COMAaTOCEHCOPHOI
M BeCTUOYJIIpHOM 30H KOPBHI.

Iloce Bo3gelicTBMA BUOpalMM 3aperMcTpyMpoBaHO 415 HelipoHOB
JIBS, oTBevalommx Ha IOJIAPU3ALIMIO JJabMpUHTa Kpyryioro okHa. U3 Hux
353 (85%) wieTK MMesM ONMHOYHBIH, 62 (15%) — rpymnmoBoii TMI ak-
THBHOCTH. BuHOpallMoHHOe paspaXeHUe CIIOCOOCTBORANIO YBEIUYEHUIO
IPYIIIIOBOrO TUITA aKTMBHOCTH (Ha 61% IT0 cpaBHEHMIO C KOHTpOJIEM), a
TakKe KOJMYECTBA ITOTEHLIMAJIOB HEHCTBMA B IpYIMIaX M YKOPOYCHHIO
TIPOMEXYTKOB MeXIy HUMM. OTMedasicsl CIBUT 4aCTOTHOTO pacripelelie-
HMA B CTOPOHY €OHHMII ¢ Gojiee BBICOKMM puUTMOM. Eci mo BuGpaimim
Heliponsl ¢ yactoroit 1-10 umn/c cocraBnamu 115 xuerok (27,5%), To
nocne Bubpaimm — 40 xierok (11,3%). HeitpoHsl, paspsxajomyecs B
mvarna3soHe 31 umn/c u Gomee, o BMOpaimM cocTaBisM 113 kimerok
(26,7%), a mocne ee BosxeiicTBua — 154 xietku (43,6%). Mpu atom cy-
LIECTBEHHO YBEJIMYMBAJIOCh YMCJIO HEMPOHOB, pearMpylollMX Ha pa3apa-
xeHue Kopbl. Tlociie BUOpallMOHHOTO BO3AEHCTBUSA IMPU HU3KO- M BHICO-
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KOYaCTOTHOM CTUMYJIILIMM DPa3IMYHBIX 30H KOpPHI M3 3aperMCTPUpPOBaH-
HbIX BeCTUOY/IApHBIX HEMPOHOB apeakKTUBHBIMU OKAa3aMch Bcero 44 u 34
KJIETKM COOTBETCTBEHHO (o Bubpaim 60 1 49 KieTok).

Ocobbi#i MHTEpEC TPEeACTABIAIOT JaHHbIE SKCIIEPUMEHTOB O XapaKTe-
pe Kopkororo KoHTpousa JIBS npu BUOpallMOHHOM pa3apaXeHWM. YcTa-
HOBJIEHO pa3HOHAIpaBJICHHOE BIMAHME KOPKOBBIX 30H Ha MMITYJIbCHYIO
akTUBHOCTh HepoHOB JIBSI. CkasaHHOEe OTHOCHUTCA B OCHOBHOM K Be-
cTUOYJISIPHOM 30HE KOPBbl; Ile B IIPOTHBOIIOJIOXKHOCTh OCTANIBHBIM MCCITe-
JlyeMbIM 30HaM Ipeobajaolieii peakuMeit SABIAIOCH YCHIEHUE HHMCXO-
Jsuero Bo3byxmaroniero BIMSHMA. V3 IOMydeHHBIX HaHHBIX CIIEAYET,
yTO ecau g0 BuGpaumu Beero 35 HeitpoHOB (24,8%) JIBSI orBeyamu yda-
ILIEHUEM YaCTOTHI pa3psiia Ha HM3KOYACTOTHOE pa3JipaXXeHWe BecTHOY-
JIIDHOM KOpBI, TO ITOCJIE BUOpAalLMOHHOIO pasipaXeHMs — 53 HelpoHa
(37,8%). Ilpu 3TOM yMeHBLIAJIOCH OOLIEE YMCIO HEHPOHOB TOPMO3HOIO
THUIa BCeX TpexX rpyrr: Beero 73 xierku (52,1%), 1o cpaBHEHMIO ¢ KOHT-
ponem — 91 xnerka (64,5%). OXHOTUITHBIE M3MEHEHMs PpETMCTPMpOBa-
JIUCh Y TIPU BBICOKOYACTOTHOM CTUMYJIILIMM BecTMOYIIApHOU Kophl. Ecim
no Bubpaimu Beero 33 HelipoHa (23,4%) oTBeYayiM ydalleHHMeM pUTMa Ha
pasgpaxeHHue, TO Iocjie BO3ACHCTBMSA BHOpallMM MX KOJIMYECTBO COCTa-
Buio 58 -knerok (41,4%). YMEHBIIMIOCh M YMCIIO HeHpoHOB (72 KieT-
ku — 51,4%), oTBeyalOLMX ypeXEeHHEM Ha pa3JipaXeHHe KOpHl (B KOHT-
posie 93 HeiipoHa — 65,9%).

IMpy cTMMYIALMMA APYTHMX 30H KOPHI OTMEYAIOCh YCHWIIEHME TOPMO3-
HOTo BJIIMSHMS Ha aKTHBHOCTh HelipoHoB JIBS B Buae ToHUYecKoro ype-
JKEHHUsI MMITYJIbCHOM aKTMBHOCTH M TIOAaBJIIEHWE OOJIerdalolero BO3/ei-
cTBus. Haubosblee yMciio TOpMO3UBIIMXCA HEUPOHOB 3aperMCTPHpPOBa-
HO TIPM HW3KO- M BBICOKOYACTOTHOM CTMMYJISILIMA MOTOPHOM 30HBI KO-
pel — 70 u 74% HeipoHoB (B KoHTpoie 62,3 u 64,7% COOTBETCTBEHHO),
CPaBHMTEJIbHO MEHbILIEC — NPU pasApaXeHUM JMMOudeckoit Kopsl (60 u
67% cooTBeTcTBeHHO, B KOHTpose — 47,3 n 55,6%). ITocne BuGpaLmu
HEWPOHBI C OTHOCUTEJIBHO BBICOKOM CpemHell 4acToToi (hOHOBOM aKTUB-
HocTH (6onee 11 umn/c) Ha KOpPKOBOE pa3ApaXXeHHE OTBEYAIM B OCHOB-
HOM peakLMsIMHA TOPMO3HOIO THMIIa, YTO ObUIO OCOOEHHO BHIPaXXEHO ITPH
CTUMYJISLIMM MOTOPHON M COMaTOCEHCOPHOM 30H KOpHI.

C uenbio BBIABIEHMS CTEIIEHM W3MEHEHMA peaKllMii HeipoHOB ITpH
KOPKOBOM pa3JipaXXCHUMU I10CiIie BUOpallIMOHHOIO BO3XEMCTBUA OBUIM IIpO-
aHaJIM3UpOBaHbl YaCTOTHBHIC ITapaMeTphl BCEX MCCIIEIOBAHHBIX KIIETOK.
I'McTorpaMMbl YacTOTHBIX AMAIla30HOB HEWPOHOB CBHAETENIHCTBYIOT 00
YCWICHMHM BO30YXIAIOIIET0 M OCIabJIeHHMM TOPMO3HOIO BIMAHWA BECTH-
OyJIsipHOM KOpBI Ha aKTUBHOCTb HEMPOHOB sAnpa JlelTepca rociie BO3-
neicTBUsl BUOpalmm. Tak, IMpU CTUMYJIALMMA BECTUOYIIAPHOM KOpPHI YBE-
JIMYEHHE CpeIHEH 4YacTOTHl pa3pANOB BCeX MMANIA30HOB KIIETOK SApa
Neiitepca cocraBuwio 32,2% (B xoHTpone 27,4%), a ypexenue — 26,1%
(8 xouTpone 31,5%).

B ocTambHBIX 30HAX KOpHI, Ile TpeobliafalolmMM BIMIHHWEM OBUIO
TOPMO3HOE, TOHMYECKOE YMEHBIIEHUE CpeIHEH YacTOThI pa3psAlOB HEM-
poHOB sAnpa [eiitepca mocie BuOpaumu ObUTO GoJiee BBIPaXXEHO ITpH
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pasfipaXXeHUM MOTOPHOM M COMATOCEHCOPHOMH 30H, HauMeHee — JIMMOU-
YecKOM 30HBI KOpPHI.

Takum o6pa3oM, TOTydeHHbIE JaHHbIE TIOKA3AM, YTO Kopa Gombiumx
no/ylapuit BH3EBAET CIOXHYIO TMHAMMYECKYIO TIEPECTPOMKY (POHOBOIA
aKTUBHOCTU HelpoHOB BecTHOYisipHoro sapa Jleitepca. BeisiBneHa ornpe-
JleJIeHHasi 3aBUCMMOCTh XapaKTepa OTBETHOM peaKllMM HEHPOHOB OT JiO-
KaJM3allMM pasIpaXeHUsi KOphl. PervcTpMpoBalvCh KOPTMKOGYraibHbIE
BJIMAHMA B OCHOBHOM TOPMO3HOIO THITA M B MEHBINCH CTENEHU — aKTHU-
BalIMOHHOTO. DTO COIIACYETCS C pe3ylbTaTaMM HEKOTOPHIX aBTOPOB [7 -

10]. B Hammx 3KCIIEpMMEHTaX TOPMO3HOM THIT peakuMii rpeoGiamar
MpPU 3JIEKTPOCTUMYIIALIMM BECTUGYIAPHOX MU MOTOPHOM 30H KOpBI, YTO,
o-BUIMMOMY, obecrieurBao GoJee IUIACTUYHOE YIIPaBICHUE ABUTaTE)b-
HOM aKTMBHOCTBIO Y MBIIIIEYHBIM TOHYCOM.

D¢ deKTUBHBIA ¥ CBOCBPEMEHHBI KOPKOBBIA KOHTpOJb addepeHT-
HOro IOTOKa B peJieHbIX BECTUOYIAPHBIX AApaXx OCOOEHHO BaXeH ITpHU
Bo3aeicTBMM BUOpaumu. IlonydeHHBIe pe3yibTaThl ITOKA3aJIM, YTO ITOCIE
BUOpallMM OTMEYaeTCsl CABUI YaCTOTHI MMITYJIbCHOM aKTMBHOCTU HEMpO-
HOB BeCTMOYJIFIpDHOIO Apa B CTOPOHY eIMHHI] C Gojiee BBICOKMM DHT-
MOM, HabmojaeTcs ' yBeJMYEHHE 4YMCNIa TPYIIIOBBIX PaspsloB, a TaKke
KOJIMYECTBO TIOTCHLMAJIOB ACHCTBHA, YTO, OYEBUIHO, CBUIETENLCTBYET O
TIOBHIIIEHUH BO3GYIMMOCTH HEAPOHOB BeCTUOYIAPHOIO sAipa B TIOCTBMG-
pauMoHHBIMA nepuon. CeHCOpHBIE peakliMM, BO3HMKAIOIIME B pe3yJIbTaTe
BUOpaLIMH, TPEACTaBIIOT CODOM CIIOXXKHOE B3aUMMOIEHMCTBUE pa3fIMUHBIX
nepexmodyeHuit addepeHTHBIX myreil. Ha ypoBHe BecTMOYIsapHBIX smep
KOHBEprupyior agdepeHTallMM pa3IMYHBIX MOJAIBHOCTEN: BeCTHOYIIsIp-
HOM, coMaTudyeckoi, BucuepambHoOi [11 - 13]. CiemoBareibHO, MOXHO
rojaraTh, YTO IpA BUOpallMM YCWIEHME IIOTOKA MMITYJIbCOB M3MEHSET
BO30OyTUMOCTh U (PYHKIMOHAIBHYIO HacTpPOMKY BECTUOYISpHBIX SAEp.
OXHOBpeMEHHO HalllM McciiexoBaHws [4, 14] mokasaimm, YTO KpaTKOBpe-
MEHHas BUOpallMa BbI3biBaeT HecuHxpoHu3zaumior DKol' u yBeimyeHue
CpeHe! 4YacTOThl pa3psAnoB (OHOBOM aKTMBHOCTH KOpBI. YKa3aHHBIE
MEXIIEHTpaJIbHBIE TIPOLIECCHI OCYLIECTRIIAIOTCSH 332 CYET YCHJIEHMS BOCXO-
ISIIEro aKTUBMPYIOUIETO BIMAHMA BeCTHOYJApHBIX fAHep U Hecrnelmpu-
YeCKMX CTPYKTYp Mo3ra Ipy BUOpaiMu. BeposiTHO, 3TMM ¥ MOXHO 00B-
SICHUTh KOPTHKO(YTraJbHYIO MOAYJIALMIO peaKilMii BeCTUOYJISIpHBIX HeE-
POHOB C LIEJBIO IIPOABJIICHUS OOLIEro MeXaHW3Ma ITOMAEPXAHUS OITTH-
MaJIBHOTO YPOBHS MX aKTMBHOCTH.

B ycioBusax BO3mEHCTBMA BHOpallMM YCWIMBAJIOCh BO3OyXaalomiee
BIMSHWE BECTUOYNAPHOM KOpH Ha aKTMBHOCTh HEUPOHOB C HM3KOW 4Ya-
CTOTO# (POHOBOM aKTMBHOCTH U OC/IaGIsIoch — TopMo3Hoe. O4eBUIHO,
YCHJICHUEM HHMCXOISIIETo BO30YXIAIOMIETo BIMAHUA BECTHOYIAPHON KO-
PBl U MOXHO OGBSICHUTD BBIPAXECHHBIE CIHBUIM BECTUOYJIO-BEreTaTUBHBIX
M BECTHOYJIO-MOTOPHBIX peakuMii, HaGimomaeMble IpU BHOpaLIMOHHBIX
poageiicTBusx [3, 15, 16]. OgHako HecMOTpsi Ha YCHWJIEHHE aKTUBUDY-
JOILIEI0 BIMSHUA BECTUOYIJIApPHOH KOpHI Iocjie BUOpalmy, Y HEMPOHOB C
BBICOKOM 4YacTOTOM (POHOBOM aKTMBHOCTHM IPEBAJIMPYIOT TOPMO3HbBIE pe-
axivm. ITo-BuaMMoMy, HelipoHBI snpa Jlelitepca co CpaBHMTENLHO Bbi-
COKOM YacTOTOM MMITYJIbCallMM OTIMYAIOTCS GOJbIIei YCTONYMBOCTBIO K
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KOpDKOBBIM BJIMAHMAM, YTO COBIaJaeT C JIMTEpaTypHBIMM XaHHBIMHU [7].
DNEKTPOCTUMYJIALIMA K€ OCTAJIbHBIX MCCIIENOBaHHBEIX 30H KOpPhI, OCOOEH-
HO MOTOPHOM, B YCJIOBUAX BUOpallMM BBI3HIBAET YCHIIEHME MX TOPMO3HO-
ro HUCXOMAIIETO BIMAHMSA. DTO CONOCTABUMO C AaHHBIMM JIMTEPaTyphi
006 yCWIEHMM TOPMO3HBIX peakumii HeiipoHoB JIBS npu amumxaigiM Ha
Kopy Mmo3sra Komku 0,1%-HBIM pacTBopoM crpuxHuHa [8]. Bompoc o6
YCMJIECHUM TOPMO3HOIO ACHCTBUA W3YYCHHBIX 30H KOPBI Ha aKTMBHOCTB
HEAPOHOB BECTUOYNAPHBIX sfAcp TIpM BUOpallMM BaXeH, TaK KaK IIpU
HEMpepBIBHBIX Ppa3gpaXeHUAX MEXaHWYECKMMHM M TIpaBUTALMOHHBIMMA
CTUMYJIALMSMM OHM YYACTBYIOT B PEryJISLIMM MBIIIEYHOIO TOHYCa M MI-
paloT BaXHYIO pOJib B TIOQNEPXaHUM CTATUYECKOTO M IUHAMMYECKOro
PaBHOBECHSI.

Ilocmynuna 12.01.95

YGLGYLP SULLEN TLAVVLELR ELEUSLUUTY
ETLUTY MUBUTUVLELORT B LPONUT
02963Nr3NMVE GLYULTYLARY ARLELR
UvuUSUYU3 Py VES LN LLEMD
UYShdNrE30YV 4LU

O.h. Unwdjwb, < 9 Puljjudugpub, U. Q. UuhuljjuG,
L UL, E. giu’;ijﬁ

UpwnwpeowyhG qpuGgiwl dkpnnm| htwmugnub) & GwqupGtph Gpjupw-
ymG mnbnh YoniGwjhG wnuwumwliwihG Ynphgh GGjpnGGiph whwmhympyniGp
jtintith wnwuwwlwyhG, twpiGwgqqujuywG, Jwpdoquijw6 G iphwlwé 2p-
owlltph Lijmpuliwi fupwliwi dwiwlwl pGwljwinG twpppowjhG wqnb-
gmpjul wuwydwGGipmy: Augwhwjmyt) £ Yintith mumdGuuhpjwd zpgwGGtph
qtipulznnn wpqbpuynn wqntignpymGi winwumwluwyhG GhijpnGGLph ypw, npl
wnwyb] gwynml wpnwhwymyt) £ winuumwjwjhG @ pwupdonujuil. Jpewd-
Gtiph mwpptp hwdwhuwjwimpyuwdp HEyunpuiwi fupwGiuG wuwydw6apo:
Utntiufunyu npnhy wqnlignpymip nputinptp £ 20-30% GbjpnGGiph yYpw,
wnwijijuwtu Jwpdwgqquyuiui G (hdphwiwl 2ppwiGGhph LGYnpwlwG
TupwGiwl dwdwGwl:

Oppnouip poyuglind t winuumwlwihlG Yentih wpqbjuynn ti mdtinug-
(nd npnnn wqntgmpymGG, GpuwpuwynmG nntnh 9-Gywbpuph, wWiguwumwlywihG
inphqh GbjpnGGGph wmhympjwi Ypw: YtntuwihG dGugwd yppwGGtph pppn-
dwl dwiwGwy nhnybj L wpgbjuynn wqptignipjul mdtnugmy: UGnuuwmnw-
YuwjhG wpgbjwyyny GhypnGGtph wowybi W0 minynu guuGgyt t Ytntih Jwpdn-
nuljwa 2pgwih EYunpuwyuwb upwiiwb wywjdwGGbpo:
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EFFECT OF VIBRATION ON THE ACTIVITY OF VESTIBULAR
NEURONS OF THE MEDULLA OBLONGATA AT
ELECTRICAL STIMULATION OF DIFFERENT CORTICAL
AREAS

Ts.I.Adamian, H.G.Baklavadjian, S.G.Sahakian,
V.S.Goulian, E.V.Dayan

The responses of unit activity of neurons of Dieter's nucleus to
electrical stimulation of the vestibular, somatosensory, motor and limbic
cortex before and after vibration were studies. It was revealed that
reactions of neurons of Dieter's nucleus to different frequency of
spontaneous activity were predominantly inhibitory and this effect was
more expressed at stimulation of the vestibular and motor areas. During
the vibration there were revealed different influences of -cortical
stimulation on the activity of vestibular Dieter's nucleus neurons: vibration
decreased the inhibitory and increased the excitatory influences of the
cortical vestibular areas. :
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YK 612.014.424.2+547.96+547.963.32

BJIMAHUE BHEITHUX DJIEKTPOCTATUYECKHUX
IMOJIEA HA OBMEHHBIE NPOIIECCHI IEYEHOYHOM
TKAHUA

I.I' Apupynu, A.I' Apmensn

/HHII Epesanckozo 2ocydapcmeennozo MeOUyUHcKozo
yHueepcumema um. M.Iepayu/

Knrouessie cnoga: anexTpocraTudeckoe Iioje, obMeH 6elKkoB, oOMeH
HYKJICMHOBBIX KMCJIOT

Ha cerogHsuHMiA 1eHp 6GMOIOrMYEecKas aKTUBHOCTD 3JIEKTpOCTaTHYE-
ckux foneit (DCII) He BBI3BIBaeT coMHeHMI. OIHAaKO BOIIPOCHL O BIIM-
sHuM DCII Ha oOMeHHBIE TIPOLIECCH B KIIETKE B IOCTYITHOM HaM JIATepa-
Type OCBEIIEHBl HEAOCTaTOYHO, MMEIOIMeCS paboTHl BO MHOTOM ITPOTH-
BOPEYMBBHI M HE NalOT OCHOBaHMM I COCTAaBJICHUS LIEJIOCTHOM KAPTHUHBI
o BmussHuM DCII Ha HyKIeHHOBBIA M GeKOBBIA o6MeHBI. PaHee Hamm
6bUI0 TOKa3aHO, 4yTo Bo3aeicrBue DCII NpHBOIMT K HW3MEHEHMIO 06-
MEHHBIX TTPOLIECCOB B ITE4CHOYHOM TKaHU [1-4]. B psane paGor [5,6] mpu-
BOISITCSl JaHHBIE 00 MU3MEHEHMM (HU3NKO-XMMHYECKOTO COCTOSHMA HyK-
JIeMHOBBIX KucioT nipu BosaeicTBuM DCII. Mcxoas U3 3TOT0, MOXHO
TIPEATIONIOXUTh, YTo Bo3geiicTBue DCII 1OIDKHO IIpMBECTH K M3MEHEHM-
M obMeHa 6eIKOB M HYKJIEHHOBBIX KMCJIOT.

Llempio HacTosiell paGoTBI SBWIOCH MCCIEAOBaHME BO3IECHCTBHS
BCII Ha GenxoBBII M HYKIIEMHOBBI OOMEHBI ITEYCHOYHON TKaHW. [Ipu-
HHMMasi BO BHUMaHHME TO, YTO OOMEH MMTOXOHAPHALHBIX OEJIKOB OTIIM-
yaeTcss OT o6MEeHa HEMMTOXOHIPHAIBHBIX OEJIKOB, UCCIIEIOBaAHHS BEJMCH
OTHEJIbHO [JIi MMTOXOHIPUAIBHOH M HEMWTOXOHApHAILHOM dpakinmii
Ie4yeHOYHOM TKaHU. O6 MHTEeHCUBHOCTH OOMEHa CYIWIHM IT0 BKIIIOYEHHMIO
M30TOIMHBIX MeToK. IIpoBeneHo JeTalbHOe U3YYEeHUE pa3IMIHBIX KOMOM-
Haimit Bo3peiicTBuA DCII U pa3sMUHBIX CPOKOB MHKYOAllMM C METKaMH
Ha oOMeHHBIe Tpoliecchl. [lomydeHHBIE pe3ybTaThl GyayT CcriocobcTBO-
BaTh BBISBJICHUIO OITpeXeJICHHBIX ACIIEKTOB OMOJIOrMYECKMX MEXaHU3MOB
BO3JEVMCTBUA M3y4aeMoro (pu3NYecKoro ¢akropa.

Marepnai B MEeTo/bl

Omnerrel npoBomyii Ha 200 GecriopomHBIX GeNbIX KpBICax-caMilax
Maccor 100-120 2. B xaxmoii cepum 6GBUIO Mcronb3oBaHO 1o 10 Xpeic,
KOTOPBIM BBOOWIM MeTKY U3 pacueta 0,5 mxK/2 MaccHl, IIOABEprajiv BO3-
neiictemo JOCII, molyyeHHBIE aHHBIE CPaBHMBAJIM C KOHTPOJIbLHBIMM
(xpbichl, He oxBeprmmMecs BosaeicTerio DCII).
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B nepBoii cepyM 3KCIIEPMMEHTOB GbUIO MCC/ICHOBAaHO BIMAHME pas-
JuuHBIX cpokoB BosaeicTBUA BCII Ha MHTEHCMBHOCTD BOBJICYCHUA
[*H]-nejiHa B coctaB GeJIKOB MEYEHOYHOM TKaHU. C 3TOM LieBIO XU-
BOTHBIM HermocpeAcTBeHHO Tocie aKcrosuimy DCII BHYTpUOpIOIMHHO
BBOIWIM METKY, MHKyOupoBayM 3 4aca, 3aTeM 3abuBamM. Beum mccreno-
BaHbl cienyiome 3xcrosuimu OCII — 1 9, 3 4, 24 9 U npobHoe BO3-
neiictBue — 6 qHe# 1o 6 YacoB exXeTHEBHO.

Bo BTOpOif cepuM 3KCIIEPMMEHTOB MCCIIE[IOBANIM BO3IEHCTBHE pa3-
JaHBIX 3Kcro3vumiz DCII nmpu oMHOBpeMEHHOM MHKYOGallMM C METKOM.
KusotHbM Bomwm [*H]-neiiimu u nomemam B 3CII Ha 1, 3, 6, 12 u
24 gaca, rocJie Yero 3abuBaym.

Ipu wMcclnenoBaHWM OOGMEHHBIX IPOLIECCOB HYKIIEMHOBBIX KHMCIJIOT
niox aeiictBueM DCII mocie 1, 24 ¥ U ApoGHOIO BO3AEUCTBUA KpBICaM
seopwm [*H]-ypumvH wm [*H]-TMMunmH, MHKYGHMpoBaIM 3 4aca ¢ MeT-
Kot u 3abuBamm. I'pymmy u3 10 xpeic mociie Apo6GHOro BO3MEHCTBUSA
OCTaBWIM Ha 7 CYTOK, ITOCJIE Yero BBEJIM METKM M Iocjie 3-4acoBOM MH-
KyOaLmuM 3a0mm.

IMocite MHKyGalMM XWBOTHBIX XEKAIIMTUPOBAJIM, IT€YeHb ITOMEINAIA
Ha Jiex. HaBecky B 2 2 MpOMBIBaIM ¥ TOMOT€HM3UPOBAIM B TeueHHUe 15-
20 cex B cpene BoiaeneHua (0,25 M caxapossl, 0,004 M tpuc-HCI, pH
7,2 ¢ 0,001 ‘M DOTA), mocie vero ueHTpUbyrupoBas mipu 600 06/10
MUH, OTOpachIBallM OCaJOK, HAaIOCaJOYHYIO XUIKOCTh LIEHTpHU(DYIHpoBa-
1 nipu 8500 06/20 mun, cobupamM HaJOCaJOYHYIO XHUIKOCTh (HEMHTO-
XOHIpMAIbHasA (paKLMsA), a OCaOK MMTOXOHAPHIA PECYCITEHIMPOBAIMA B
1,5 ma cpenpl BeineeHus. [ usMepeHuit 6pamm o 0,5 M2 Hamocamou-
Hoit xugkoctH U 0,5 ma pecycrieHAMPOBaHHOIO OCaKa MMTOXOHJIPHIA.
W3mepenus npoBogwiM Ha paguomMerpe "Bera-1" (CCCP) B umn/mun 1mo
Mmeroxy JI.A.OctepmaHa [7], Bo3nmeiicteue DCII — mo I'.I.Apupynu [8]
Ha YCTaHOBKE KOHJEHCaTOPHOIO THIIa, CKOHCTpYMPOBaHHOW M cobpaH-
Ho¥ B Hame# naboparopyi. HanpsokenHocts nons — 2000 B/cu. Bo us-
GexaHue LIMPKATHBIX PUTMOB Bce 3a00M ITPOBOMWIM.B OTHO M TO XK€
BpeMs cyToK. VICITONb30BaMCh peakTHMBB MapoK 4. . a. IlolydeHHBIe
JlaHHBbIe oOpabaTbBaiM 1Mo Meroxy CThIOmeHTA.

PesyisTaThi H 00CYyXKIeHHe

B Tabi1.]1 mpuBeACHBI pe3yJIbTATHl HCCIICAOBAHUS BIMAHMS Pa3/IAIHbBIX
SKCIO3ULIMI TTOJIT Ha MHTCHCUMBHOCTb BOBJICYEHMA MeTKM B Oenmxu. Kax
BUIHO U3 IPEACTARIEHHBIX JaHHBIX, UHTEHCUBHOCTh BOBJIEYCHUSI METKH
KaK B COCTaB MHUTOXOHIPHAIBHBIX, TaK ¥ HEMUTOXOHIPHAIBHBIX OEJIKOB
3aBHCHUT OT JUMTeIbHOCTH 3Kcrnosuimu DCII, mpuyeM HaubGonree riryGo-
K/e M3MEHEHUs HalmojaloTcs Ipu APoOGHOM Bo3neiicTBMM. B yacTHO-
CTH, B MUTOXOHAPUAIbHON (paKLMK ITociie IpOOHOro BOSNEHCTBUA WH-
TEHCUBHOCTh BKJIOYEHMS METKM B cocTaB GeixoB ramaer Ha 81.8% mo
CpPaBHEHMIO C KOHTPOJIBHBIMM ITOKA3aTEeJISIMU.

B TaG1.2 mpeAcTaBIEHBI Pe3yNbTaThl BTOPOI CepUM IKCIIEPHMEHTOB
MpU paslIMIHBIX SKCIIO3MHMWAX IO C ONHOBPEMEHHOM MHKYyOalpMei.
AHaJIM3 TIOMYJeHHBIX JaHHBIX ITOKA3BIBAET, YTO MHTEHCUBHOCTDh BOBJICYC-
HMA METKM B COCTaB 0€JIKOB MUTOXOHAPUI ITeYeHH BO3pacTaeT IT0 CpaB-
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HEHMIO C KOHTPOJIEM B T€YeHMe TEpBhIX 6 4acoB BO3NCHCTBMA TONA M
HECKOJIbKO 3aMeuraerca Npy 12- u 24-yacoBoit akcriosvumm. B HemuTO-
XOHIpUaNbHOM (paklMM Habmogaemas KapTHHa HOCHT HECKOJBKO Goliee
cMArYeHHbI xapakrtep. ITomob6Has 3aBMCMMOCTh U3MEHEHMS MHTCHCHB-
HOCTH, IO Bcell BEpOATHOCTH, OOBACHAETCA TEM, YTO MUTOXOHADHM, SB-
JIASICh OCHOBHBIMU TIOCTaBIIMKaMM 3HEPIMM [UIA PElapaTUBHBIX ITPOLEC-
COB B KJIETKaX, TEPBEIMM pearrpyioT Ha ynobGoe BO3IeiCTBHE M IIOCHIEH-
HMMM TIpUXOAAT B HopMy. PaHee Hamu GBUIO ITOKa3aHO, YTO BO3AEH-
creue DCII Tex Xe napaMeTpoB NPUBOAUT K CYIIECTBEHHBIM H3MEHEHH~
AM B CTPYKTYPHOM M (DYHKIIMOHAJILHOM COCTOSHMM MWTOXOHIApWHA [9,
10], 4, BO3MOXHO, 3TM HU3MCHEHMH SBIIIOTCA CJICACTBMEM HeEIIOCpeN-
crBeHHoro aeiictBua DCII Ha mpouecchl 6MocuHTe3a 6GelIKOB B MMTO-
xoHApUsAX. O IPaBWILHOCTH 3TOTrO IPEATIONIOXEHUA CBUIETEILCTBYET TO,
YTO 3aBUCMMOCTHU M3MEHEHMIA CTPYKTYPHOIO M (hyHKIIMOHAJIBHOIO COCTO-
SIHUS. MUTOXOHIPHIA OT [UTMTEIIbHOCTA BO3ACHCTBHUA U USMCHEHHMA CKOpO-
CTU BKITIOYEHUA METKHU B Oelku cMMOaTHBI.

Hcxons ¥3 MoNydeHHBIX AaHHBIX, MOXHO CHEJNaTh BHIBOA, YTO ITpH
BCEX CpPOKax Bo:meﬁc'mm! M MHKy6a1Mu ¢ Metkoit DCII nonarnger cko-
pocth BomineyeHus [‘H]-neiimHa B cocraB GesoB. Kak mokasamm pe-
3ynabTaThl - cepyMM SKCIIEpMMEHTOB, MaKCUMMaJIbHbIE OTKJIOHEHMA IIpO-
HUCXOIAAT TIpU IPOOHOM BO3[IECHCTBUM.

ComnocraBieHre pe3yJIbTaTOB ObeHXx cepuii 3KCIIEPUMEHTOB CBHIC-i
TeJIbCTBYET O TOM, YTO HabmonaeMble MU3SMEHEHUA B MHTEHCUBHOCTH BOB-
JleYeHUs1 METKM BO BpeMsdA BO3ICHCTBMA ITOJNA MMEIOT Oojree MATKWIA Xa-
paKTep, YeM Tocie Bo3aeicTeuA, T.e. DCII, BO3MOXHO, caMO aKTHBHUpY-
eT Tpoliecc BBENEHHUA METKHM B cocTaB bGenkoB (Tabim.2). Tak, B MHTO-
XOHIpHUANFHBIX OenKax ITOciie OJHOYAaCOBOIO BO3NECHCTBHMA IIONA C OI-
HOBpPEMEHHOM YacoBOW MHKyOalMel HabGmomaercs IageHMe HHTEHCHUB-
HocTH Ha 33%, a TIpM BBEIEHHMM METKM TIOCJIE YacOBOTO BO3NEHCTBMA M
3-yacoBo¥ MHKYOalMM NMageHHWe UHTCHCUBHOCTH BOBJICYCHMA €€ B COCTAaB
6enxoB cocraBisier 61% mo cpaBHeHMIO ¢ KOHTposieM. Ta Xe 3aKOHO-
MEpPHOCTh HMMeJla MECTO M IIpM MCCIIENOBAHMH HEMWTOXOHIPUAIBHBIX
6eJIKOB, HO HOCHJIa MEHEe BBIpaXXECHHBIA XapaKTep.

Ta6nuya 1

Bkmovenue [*H]-sieiiumBa B GeJIKH nedeHH Kpbic npH 3-4acoBoii lmxyﬁamm ¢ MeT-
Koii moa Bo3aelicTBHeM paimuBbiX 3Kcno3unuii DCII (wrn/mun)

DKeno3uums Konrpoms 1 yac 3 yaca 24 yaca IlpoGHoe
(6 mmeit mo
6 yacos)

MMHTOXOHAPHH 193531725 54821168 78374837 7441£154 3616+397
HemuToxonapu- 226231344 89781541 87394944 131941686 10730+237
albHast (paxuus
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Tabauua 2

Bimsine DCIT na prmovenne [CH]-/eiiumna B cocTaB Ge/KoB neveHH Kpbic

(umn/mun)
DKCIO3NLUSA 1 yac 3 yaca 6yacoB 12 wyacoB 24 yaca 24 u. mocie
BO3/ICACTBUSA
MHuToXoHapHaIbHas
tpakims
KonTponb 3713£260 37144215 50871225 1289+152 2560+152 - 24694320
OneiT 24841195 44461271 50801446 1264+71 19544297 3161411
HeMuTOXOHApHAIL-
Hast (ppakuMs

Koutpons 69601253 68724255 70014475 3809+197 38114179 2474+109
(0117 42554225 59254363 83074648 3544190 33651127 2422+108

Tabauya 3

BosJieuenne MeueHbix Hykiaeotuos B coctas JHK u PHK nox Boaneiictauem
pasanunbIx 3kcnosnumii DCIT (umn/mun)

Dkcno3uuus KoHTpoin l' yac 24 yaca Jpobnoe 7 nHei mocie 3 yaca
BO3ICHCTBHE ZIipo6HOrO
BO3ICHCTBUA

[PH]-ypwmun  4935+46,7 S087+27,9 831+18,1 412+19,1 4220465 2223+20,9
[*H]-rumuann 4386463,1 3927+71,6 1762437,8  256+17,6 3087+107 |, 1504+19.8

CpaBHEHME OCTAIBHBIX 3KCITO3WLIMA CBHAETEICTBYET O BO3MOXHOM
HaJIMYMM B KJIETKE KOMIICHCATOPHOIO MeXaHW3Ma, cMArJaiouero sggexr
BO3JeHCTBUA, M, HECMOTPA Ha 3TO, IPU HMHKYOAlLlMM C METKOU TIocie
BosaeiictBua DCII M3MeHeHMA B CKOPOCTH BOBJIEYEHMST METKM B COCTAB
OcJIKOB BBIpaXCHHI HaMHOIO pe3dye B MMTOXOHAPUANBbHOM ¢dpakimu.
Habmomaemble M3MEHEHMA B MHTEHCHMBHOCTU BOBJICYEHHS METOK B CO-
cTaB OeJIKOB IeYEHM SBIIAIOTCA, BO3MOXHO, CJIEACTBHMEM HapyIIEHMs
HYKJIEMHOBOTO OOMeHa ‘B meuyeHM mon Bo3aeiictBueM IDCII. C uemsio
TIPOBEPKH TOTO TPETIONOKEHUS 6bUIa McciieloBaHa AWHAMMKA BKIIOYE-
mms [H]-ypumisa B PHK v [PH]-riviamvza B8 JHK medyeHu Kpbic mox
BosaeiictreuemM DCII.

Pe3ybTaThl 3TUX MCCIIeIOBaHMIA ITpeacTaBIeHB B Tabn.3. Kak cneny-
€T U3 TpeICTaRIeHHBIX JaHHBIX, 9YaCOBOEe BO3IEUCTBUE ITONA HE TpHEBO-
JIMT K CYHIECTBEHHBIM U3MEHEHMAM B MHTCHCMBHOCTH BOBJIEYECHUS [ H]-
ypumiHa B PHK meveHm xpbic. CyTOYHOE BO3ACHCTBHE TIPMBOIMT K TMa-
NEHMIO UHTEHCUBHOCTH BoBneyeHuss metku B PHK Ha 83%. Eme Gomee
pe3Koe IajeHre HWHTEHCHBHOCTM HabOmomaeTcss MpU ApPOOHOM BO3HEii-
ctBuM — Ha 91,6% 10 CpaBHEHMIO C KOHTPOJIEM.

" Kak ciexyer u3 T1a6i.3, HacoBoe Bosneiictreue DCII nmpuBoOMT K M3-
MEHEHMIO CKOPOCTH BOBJIEYECHMS I H] -tumunvHa B THK Ha 11%, cyrou-
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noe — Ha 60%; a apobHoe — Ha 94,2%. Takue peskue USMEHEHUA B UH-
TeHcMBHOCTH BoBjleyeHuss MeTokK B coctaB JTHK u PHK meyenu kpeic
fpU CYTOYHOM U IpoGHOM BO3ZEHCTBUM ABIAIOTCH, ITO-BUAMMOMY, pe-
3ynAbpTaToM pe3koro nageHus 6uocunTesa JTHK u PHK. Peskue usmene-
HUA B GMOCHHTE3e HYKIEMHOBBIX KHUCJIOT IOCjie IpOOHOro BO3IEWCTBUA
DCI1 BBI3BAIM COMHEHMS B BO3MOXHOCTU HaJlbHEMIIIETO BOCCTaHORBJIE-
HMA mpoliecca o6MeHa HYKJIEMHOBBIX KMCJIOT B NeYeHOYHOH TKaHH. ITo-
3TOMY HamMM GBUIa ITOCTaBJIEHA HOTIONHMUTEbHASA CEpUsA 3KCIIEpUMEHTOB
no BeiABieHMIo 3¢dekToB. mocine aeictBua IDCII. H3oTOonmHylo MeTKy
BBOAMJIM Yepe3 7 CYTOK ITociie IpOOHOro BO3IEUCTBUA, TaK KAK MMEHHO
rociie 3T0it akcnozuimu DCIT HabmoxamMch MaKCUMAJIbHBIE U3MEHEHMA
B 0OMeHe HYKJIEHHOBBIX KUCJIOT B NeYeHH. COnacHO IIOMydEHHBIM pe-
3yJIbTaTaM, CKOPOCTh BOBJIEYEHMS M3OTOIHBIX MeToK B coctaB HK m
PHK Bo3pacTaer ¥ MaKCHMMAaJIbHO TIpMO/IMDKaeTcd K 3HAYEHWAM KOHT-
POJIbHBIX BEJIMYMH.

[TockonbKy Bce SKCHEPUMEHTHI MIPOBOAWIIM TIPH TPEXYACOBOA MHKY-
GaLMu MeTKM rociie Bosaedictusa DCII, To [UIA BEIABICHUA BO3MOXHOIO
adpexTa Mo HENOCPEACTBEHHO 3a BpeMs MHKYOallMM MBI ITPOBEIA
TaKXKe CEpMIO 3KCIIEPUMMEHTOB IO BIMIHMIO TPEXJaCOBOH 3KCIIO3MIIMM
DCIT Ha ckopocTh BoBNeueHMs u3oTonHbeiXx MeTok JTHK u PHK y xpeic,
KOTOPbIM BHYTPHOPIOIIMHHO . BBEJIM . MEYEHBIE HYKIICOTHMIBI HeErocpe/-
ctBeHHO a0 rnomemeHusa B DCII. U3 maHHBIX Tabn.3 ciexyer, 4To Tpex-
4acoBOE BO3[EHCTBHME IIOJII C OMHOBPEMECHHOM MHKYyOallMel IPUBOIUT K
3HaYMTENLHOMY ITaJ€EHMIO CKOPOCTH CHHTE32a HYKIEMHOBBIX KMCJIOT Ha
55% s OHK u 65,8% mwia PHK.

CpaBHEHHUE TTOyYEHHBIX Pe3yJIbTaTOB, B YaCTHOCTH, YACOBOM, CyTOY-
HoM M apobHo# 3xcro3viu DCII, cBMIETENBCTBYET 00 U3SMEHEHMM 06-
MeHHbIX mipoueccoB Kak B JTHK, tak u B PHK. CreneHs ‘U3MeHeHwMI
MHTEHCUBHOCTU BKJIOYCHUS M3OTOITHBIX METOK KAaK B COCTAB HYKJIEMHO-
BbIX KUCJIOT, TaK U GEJIKOB IT€YEHH KPBIC 3aBUCHUT OT JIMTEIbHOCTH BO3-
NEHCTBUSA, TIPUTOM BCE U3MEHEHMA HOCAT OXHOHAIIPABICHHBIA XapaKTep.
Pe3ynmbTaThl 3KCIIEPMMEHTOB YKA3BIBAIOT Ha TO, 9TO Bo3meicTeme DCII
MPUBOAUT K PE3KOMY TIAIEHMIO MHTEHCHMBHOCTH OOMEHa, B 4aCTHOCTU
HYKJIEMHOBBIX KHcyoT. IIpudeM, 3TM M3MCHEHMS 3aBUCAT OT JUIMTELHO-
CTH BO3JEMCTBUSA, a HE3HAYMTEIbHbBIC U3MEHEHHUA ITOCIIE YaCOBOM 3KCITO-
3ULIMM T0JIsI, BOSMOXHO, SBJIAIOTCHA CJIEACTBHMEM OBICTPOro BOCCTAHORBIIE-
HMs obMeHa IpM MHKYOalM B TedeHWe 3 4acoB ¢ MeTkoil. Boiee xe
JUTMTEJIbHBIE' BO3ACHCTBUA TIPUBOMAT K TaKUM M3MEHEHMAM, KOTOpHIE HE
YCIIEBalOT BOCCTAHOBUTHCS 32 BpPeMS TPEeXJaCOBOM ‘MHKYOAIIMM C METKOM.
Tak, TonbKo 4yepe3 7 mHei mociie Apo6Horo Boaneicteua oomeH JHK u
PHK npubmokaercs K Hopme. CxotHasi 3aKOHOMEPHOCTh Habimomanach
Y TIpY MCCJIEAOBaHUM MHTCHCUBHOCTH BKIIOYEHMST METKM B GeJIKu Iede-
HU Kpbic. Tak, ecmi 24-yacoBoe BO3XeHCTBME ITOJIA TIPUBOAWT K ITaje-
HUIO CKOPOCTM BOBJIEYEHMSI METKM B COCTaB GEJIKOB MUTOXOHApPHIA Ha
24% W HeMUTOXOHApUATbHBIE Geku Ha 13%, To yXe depes CyTKHM Tocie
BO3IEUCTBUA MHTECHCUBHOCTH BKIIOYEHUS METKM B GEJIKM MUTOXOHIpHIA
Bo3pacTaeT Ha 28%, a B HEMHTOXOHIpPHAIBHBIX GeKaXx OHa MaKCHMallb-
HO TIpUODKEHA K KOHTPOJIBHBIM ITOKA3aTEIIsAM.
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DKCIepUMEHTHI TI0 MCCIIENOBaHMIO Tpexdacosoro BosaeicTeua IDCI]
Np¥ ONHOBPEMEHHOM MHKYGalMM C METKO# euie pa3 ybeXnaloT Hac B
TOM, YTO OCHOBHBIE M3MEHEHMS TIPOUCXONSAT UMEHHO BO BpeMsA BO3NCH-
creus “DCH, mocie 4éro HadMHaeTCcsa npolecc BoccTaHoBNeHUA. [lepron
BOCCTAHOBJICHMS, KaK Y IIyGMHa M3MEHEHWH, 3aBUCHT OT JUIMTEIILHOCTH
poaneiictua DCII. MakcuManbHBiH 3¢deKT Npy ApoGHOM BO3IEHCTBUM
MoJIsi CBMAETENILCTBYET O TOM, YTO B AaHHoM ciydae DCII obmamaer xy-
MYJISTUBHBIM CBOMCTBOM. 3aBMCHMOCTh HabloJaeMbIX CABMIOB OT Bpe-
menu sxkcriosimK DCII KoppesmpyeT ¢ paHee IMOJNy4CHHBIMM JaHHBIMHU
06 sHeprerHyeckoM obMeHe, oOMeHe KaTeXoJaMMHOB, a TaKXe C MOp-
donormyeckuM1 U3MEHEHHAMM B TIeYeHOYHOM TKaHM [10-12].

PesioMupys BBILIEU3IOXEHHOE, MOXHO KOHCTaTMpoBaTh, 4ro IDCII
MCCIIEAOBAaHHBIX NapaMETPOB CYIIIECTBEHHO BIMSACT Ha GEJIKOBBIA U HyK-
JISMHOBBIM OOMEH B KJIETKaX IeYeHH.

ITocmynuna 02.06.95

UrsuLhyv ELEUS,UUSUShY A UTSE,D
U296380rP-3ANGE L3UM-R L3NFUILUGLP
VINROUPNATVAUUTY 4/

Q. Q. UpopmbGh, U Q. Updblijul

<timugnuykj £ [’l—;]-lh_)ghﬁh dhunnpnGnphuwy i ny' Shunpnlnphw) uwhwnw-
ymgGtph Yuquh dte, ["H]-phhnhGh, FUO-h tr ["H}-mphnhGh N°UEO-h Ghpdm-
omip EUA-h wonigmpywl dwiwGwly: EUQ-h jwpjwdnipymbp 2000 y/ud kp,
huyj mtinnmpymGn:1.24 d ti 6 op 6-wlwb dwd (YnwnnpwlwjhG):

Qwjymbwppjwo L, np htmwqnujwd pnnp gliyptpmd EUQ- phpmd L
hqnuipnujGtiph GipimovwG wpwgmpjwl waliwd, hGswbu uuhnwlmgGhpnd,
w)Guybiu t) GmYythGuppmGipmy: UGHYwGE wumhéwGp jwiujwo t quywh wg-
ntignipjwl mbinnnipymGhg:

UhuinpnGnphw) uvwhmwymgGipmd wGymdip wytjh tp wpnwhwjmywd,
pw( ny YhnnpnGnphw) uuwhmwyngGtpmuy:

UdtGwlmpmy thothnjumpymGGtpp hwjmGuptmjty 6 YnnopulwihG wg-
nligmpjwl dwiwGwy, hGsp pmy) £ mwihu GGpwnnt;, np U mGh Ynuinjw-
my Eptilmn:

Nwmh wqntgnmpjniGhg htimn YJtpwywGqGnquljui wypngtuGtph htmuqgn-
mmpjniGp pmyp mytig hwjmGupbpt}, np° §nnnpuliwyhG wqntgmpjul htw-
iuGpGtpp YepuwywiqGymy t6 kY Jwpwp htnn:

LwjmGwptpjwd thnhnfjumpymGGtph wpdpGpugp thwlquiw)G hwdw-
wwwwujuwGmy L dtp Yoqihg GwjuihGmy vinwgywd wmyjwiGphG, hGsp pouyy t
mwihu LigpuywugGli, np U9 wqngmpjul Gippn yuwmwminn puqiwphy tho-
thnfumpymGGtpp wnwehG htipphG wwjdwlwinpjwo’ 6 uuyhnwlmgGph Gy
GmthGwppmGtiph thnfuwGwlwjhG wpngtuGtph Guqtgdunip:

THE INFLUENCE OF EXTERNAL ELECTROSTATIC FIELD
ON METABOLIC PROCESSES IN LIVER TISSUE

G.G.Artzruni, A.G.Armenian
The involvement of labeled >H-leucine in mitochondrial and
nonmitochondrial proteins, ‘H-thimidine in DNA and *H-uridine in
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RNA under the influence of various expositions of ESF was investigated.
The influence of 2000 v/cm tensity of ESF during 1.24 houxs and 6 hours
daily in course of 6 days (fractional) was studied.

A decrease of label involvement intensity into the proteins and

nucleic acids in all patterns was shown. The rate of the decrease and
period of restoration depended on duration of the ESF. This decrease was
more expressed in mitochondrial proteins in comparison to
nonmitochondrial. The most expressed decrease was revealed in case of
fractional influence of ESF, which allows to suppose, that ESF influence
on metabolism of protein and nucleic acids has a cumulative character.
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THE COUPLED TRANSPORT OF CA?*, K* AND H' IONS
IN HUMAN LYMPHOCYTES

S.S.Gambarov, A.V.Gjulkhandanian, K.M.Markossian,
K.G.Nahapetian, S.S.Haroutyunian, A.V.Hakopian,
P.M.Tanashian, T.K.Davtian

/Mikaelian Surgical Institute, Institute of Biochemistry, Institute of
Epidemiology, Yerevan, Republic of Armenia/

Key words: protonophore  CICCP, ionophore  A23187,
permeability of lymphocytes, channel, efflux

K' and Ca? 1ons play an important role in many physiological
processes of cells. Ca®* jons as secondary messengers also control such
central processes in lymphocytes as proliferation and differentiation and
activity of many mt.racellular enzymes too [1, 2]. There are many facts
about presence of Ca?* dependent K* channel, activated by increase of
intracellular Ca®* concentration [3, 4, 5, 6, 7, 8].These results are
obtained either by using fluorescent dycs, reacting to change the
membrane potential (a embranes are hyperpolarized by K* efflux from
the cells), or by using SRb* or patch-clamp technique.

It is known that B receptor blocker propranonol activates Ca®'
dependent K* channel in erythnocytes [9, 10], whereas the effect of
" propranolol on Ca’ -dependent K channel in lymphocytes is not
investigated. Transmembrane K'/H® exchange in lymphocytes is not
studied yet through the exchange of intracellular K* ions to extracellular
volume [11], affecting in this way many functions of lymphocytes. The
use of ionophore allows to model processes occurring on cell membranes
and to reveal the mechanism of ion transport.

There are no data in literature about direct registration and coupling
of Ca®*, K* and H' ions fluxes across the lymphocyte membrane.
Therefore we have tried to registrate Ca?’-dependent K* efflux from
lymphocytes, obtained from human peripheral blood and tonsils, by the
jon selective electrodes and using Ca 2* ionophore A23187 and B-blocker
propranolol. The influence of protonophore CICCP transmembrane pH
gradient on K efflux from the lymphocytes also was studied.

Material and methods

Lympht;cytes from donors peripheral blood and tonsils, obtained
immediately after tonsillectomy, were isolated by Ficoll-verographin
gradient centrifugation [12]. The RPMI-1640 medium was used as a
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standard buffer. The lymphocytes were twice washed in medium without a
buffer, containing 150 mM choline chloride and 0.1 mM KCl. pH of
medium was 5.8-6.0. In some cases lymphocytes were washed in the same
medium containing 1 mM Tris-HCIl, with pH, ranging from 6.8 to 7.9
(low-buffered medium). The pellet of lymphocytes was resuspended and
placed in incubation tube with 1 m/ of medium, which was the same as
the washing medium, the magnet mixer MM-3M was used to mix the
suspension. The final concentration of lymphocytes was approximately
40-50 10° lym/ml. When Ca’’-dependent K'-efflux was investigated Ca't
was added to the incubation medium. Thc changes of K* and H’
concentrations were registered with the help of K' and H™ selective
electrodes combined in the same tubes and joined to recorders by means
of pH-meters. The graduation of electrodes was performed by technique
of standard additions, i. e. by adding KCl and HCI] standard solutions. In
the experiments A23187, protonophore CICCP valinomycin
("Chemapol”), propranolol, Tris ("Serva"), choline chloride ("Sigma"),
RPMI - 1640 ("Flow") were used.

Results and discussion

After incubation of lymphocytes from peripheral blood and tonsils in
a tube with unbuffered choline chloride medium during 3-4 min medium
pH increases and then the process slows down. pH of suspension is
established in the range of 6.3-6.8. We suppose that the change of pH
depends on the OH™ efflux CH” influx from the cells. To determine pH
in the peripheral blood lymphocytes saponin was added into the tube with
final concentration 0.01%, which caused cell lysis and equalized the intra-
(pH;) and extracellular (pH,,) of lymphocyte suspension.

Since the lymphocytes were incubated in medium without buffer, pH
in the medium became the same as pH in the cell. According to the
results of 5 experiments, the intracellular pH was 7.0+0.5. So, after
incubation of the cells during 3-4 min transmembrane ApH ApH = pH.,, -
pH,; was negative and varied within the limits of 0.2-0.7 pH units. Thus,
the extracellular H' concentration exceeded the intracellular one.

It has been discovered that protonophore caused appearance of
K'/H" transmembrane redistribution in peripheral blood lymphocytes was
investigated. In this case the medium was unbuffered. As it is shown in
Fig. 1 crudial K" efflux and H' influx occur. The speed of K* efflux in
this experiment was 1.1 nmol K*/min.x 10° cells (the value of speed has
calculated as the average amount of K* flowing out of the cells during 15
min). Addition of K* transporter valinomycin after 15 min incubation of
lymphocytes with protonophore caused supplementary small K* efflux
and H' influx. According to the results of the experiments K'/H'
stoichiometry was 1.35-1.45 (n=5). Addition of saponin at the end of the
experiment showed, that pH; was equal to 6.7-6.9. This shows that H"
ions influx into cells changes intracellular pH.

To reveal the role of pH in K efflux incubation lymphocytes were
washed and incubated in a low buffered medium with pH 7.5-7.9. The
experiments showed, that in these cases also when the intracellular
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concentration of H' ions exceeded extracellular one, protonophore
induced K* efflux. But the speed of K efflux was significantly lower. The
change of medium pH was practlcally not observed (Fig 1.).

Apparently in this case K" ions flow out together with some anions.
Additions of saponin after the experiment had been completed showed,
that pH was 7.2-7.3 and 7.3-7.5 correspondingly. The same results of
K'H* exchange were obtained when we studied the  influence of
protonophore CICCP on tonsillar lymphocytes.

Thus the increase of proton permeability of lymphocytes from
peripheral blood and from tonsils causes also activation of K
permeability and K' efflux according to concentration gradient. If
negative transmembrane ApH takes place, K" mainly changes with H*,
whereas at positive pH symport of K* and anions, most probably Cl

(main cytoplasmic anion) occurs.
VAL L

Fig. 1. Protonophore induced K* efflux and H® influx in peripheral blood lymphocytes.
Incubation medium contains 150 mM of choline chloride and 0.1 mM of KCI. pH of
suspension is 6.7. 18 uM of CICCP and 1.2 of valinomycin are added. The touch line
shows the influence of protonophore on K" efflux from lymphocytes, mcubated in low-
buffered suspension with pH 7.9 The final concentration of lymphocytes is 4x10 /mI

We have investigated Ca’'-dependent K* efflux at diﬁ'erent pH,
established in a tube after the lymphocytes addition. The experiments
performed at suspension pH 6.3 (lymphocytes were added to unbuffered
medium, containing lmM of CaCl,) showed that addition of ionophore
A23187 did not cause K* efflux from lymphocytes either from peripheral
blood, or from tonsils. Consequent addition of protonophore CICCP
caused expressed efflux and H" influx. -
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Fig. 2. The influence of A23187 on conjugated K* and H* ‘efflux in blood lymphocytes.
Unbuflered medium contains 1 mM of CaCL2 5 uM of A23187 is added. pH of suspension is
6.8. Concentration of lymphocytes 4x10 /ml

In Fig. 2 it is shown the action of A23187 on redistribution of the
ions in the blood lymphocytes at suspension pH 6.8 (in that case also the
lymphocytes were brought into unbuffered medlum) Fig. 2 illustrates that
A23187 causes K" efflux condltloned by Ca?* entermg into the cells and
activating Ca’’-dependent K* channel. In this case H* ions efflux from
lymphocyte also takes place.

It is interesting to note that in blood lymphocytes, incubated in
conditions when suspension pH is 7.2 to 7.4 (the lymphocytes were
brought into low buffered medium, H' ions efflux is less expressed
although K" ions efflux is the same as at pH 6.8. The efflux of H" with
K" ions, observed during the incubation of blood lymphocytes in
unbuffered medium, may be caused by -influx of Ca®'. Besides, it is
known that jonophore A23187 is a Ca?*/H* antiporter [13] The decrease
of H' ions efflux from the lymphocytes, washed and incubated in low
buffered medium, can be explained by the fact that pH; was higher, than
pH; of "unbuffered”. lymphocytes. Besides, presence of buffer obviously
plays a definite role. The absence of K* ions efflux, observed at
lymphocyte suspension pH; 6 3 may be caused by sharp decrease at low
pH of A23187-mediated Ca **/H" change from water to organic phases,
which results in reduction of Ca*" influx [13].

The experiments performed with the tonsillar lymphocytes showed
that A23187 did not lead to the significant efflux of K ions from the
cells, even when suspension pH was 6.8 to 7.3. However the consequent
addition of CICCP caused K* ions'efflux and crucial H' ions influx
(Fig. 3).
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pH } 6,8

b 7,2

Fig 3. The influence of A23187 and CICCP on redistribution of ions in tonsillar lymphocytes.
Unbuffered medium contains 1 mM of CaCl,. 5 uM of A23187 and 18 uM of CICCP are
added. The touch line shows the influence of protono?hore in absence of A213187. pH of
suspension is 6.8. Concentration of lymphocytes is 5x10" ml.

In case when protonophore was added without A23187, the efflux of
K' ions was weak and change of pH was less expressed. This shows, that
A23187 ionophore causes increase of K* permeabmty and as a result
CICCP inducted exchange of K* to H* ions mcreases

It is interesting to note that whereas K' transporter valmomycm
caused in blood lymphocytes significant efflux of K* ions, this effect in
tonsillar lymphocytes was weakly expressed. On. the analogy of the
" experiments with A23187, CICCP addxtmn to tonsillar lymphocytes,
incubated with valmomycm, caused K* efflux activation and doubled the
changes of pH in comparison with only protonophore addition.

It is known that in tonsillar lymphocytes population the amount of
actlvated cells is much more than in blood lymphocytes [2]. It is possible
that Ca’ *_dependent K cha.nnels in tonsillar lymphocytes are initially
activated, therefore Ca ** ions transport mto cells by A23187 ionophore
causes only small additional activation of K* channel. Thus the action of
A23187 1onophore and valinomycin in blood lymphocytes is expressed
stronger, than in tonsillar lymphocytes.

Since, as we have noted above, propranolol activates Ca* -dependent
K* channel in erythrocytes, we had decided to examine its action on K"
permeability of lymphocytes. In result of our experiments, it was revealed
that propranolol in concentration 0.4 uM activates Ca’-dependent K°
efflux from blood lymphocytes, incubated in low-buffered choline
chloride medium (Fig. 4).
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Fig. 4. The eflect of propranolol on ca** -dependent K* efflux from lymphocytes of peripheral
blood, incubated in low buffered medium with pH 7.9. Medium contains 1 mM of CaClz
0.4 uM of propranolol is added. Lymphocytes concentration is 4x10/ml.

pH of medium after addition of lymphocytes was 8.0. It is necessary
to note that at suspension pH 7.3-7.4 the effect of propranolol was less
expressed. The same results were obtained during the study of the
influence of propranolol on Ca® dependent K' channels of human
tonsillar lymphocytes. This dependence of propranolol actions on pH may
be explained by the fact that at the alkaline pH the quantity of
nondissociating forms of propranolol is hlgher and this form permeates
better through the membrane. Therefore Ca” influx should increase.

PROP “
¥
ciccP
5
X
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Fig 5A. Synergism of action of CICCP and propranolol on Ca**- dependent K* efflux from
tonsillar lymphocytes, incubated in low buffered medium with pH 7.2. Medium contains
1 mM of CaCl,. 18 uM of CICCP and 0.4 uM of propranolol are added. Concentration of

lvmphocytes is 10”ml.
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As it was noted above, at pH,, approximately 5.8 the influence of
CICCP results in sharp K*/H" exchange (Fig. 1). At pH,, about 7.5 and
higher, CICCP induced weak K" efflux from lymphocytes, whereas H”
ions influx was practically not observed. At pH,, within the limits of 7.1-
7.3 K* ‘efflux was moderate and H' ions influx was not practically
observed. Consequent addition of propranolol in this case visibly
increased K* efflux (Fig. 5A) and resulted in sharp H" influx.

When we changed the sequence of addition of substances,
propranolol induced weak K' Permeability, whereas addition of CICCP
caused sharp K' ‘efflux and H™ influx (Fig. 5B). The same results were
obtained with the blood lymphocytes. It is necessary to note that the
concomitant effect of propranolol and CICCP (or vice versa) is stronger
than the total sum of effects of these substances, i. e. in this case
synergism of their action is revealed.

>

CICCP

PROP

K efflux

pH | 7.0
7,2
7.4
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Fig. 5B. Synergism of actions of propranolol and protonophore CICCP. Conditions as in Fig.
5A.

How could be explained the effect of CICCP and also the
concomitant effect of propranolol and protonophore CICCP. It is known
that protonophore CICCP uncouples mitochondria and decreases their
membrane potential. This must'cause Ca’ efflux from mitochondria in
direction of concentration gradient and the increase of intracellular Ca®’
concentration. By this Ca2+-dependent K' channel may be activated. On
the other hand, propranolol also may promote Ca’ influx into the
lymphocytes. The additional increase of Ca’' in the cell, caused by
propranolol, obviously results in sharp K’ efflux and H' influx in
lymphocytes. ;

Note that consequent addition of A23187 and CICCP (or vice versa)
has synergical effect too, which however is less expressed.
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It is known that the mobilization of Ca®" and increase of pH into
cells may serve as a signal for the cell nucleus for the process of following
regulation of cell proliferation [14].

_It is possible, that conjugated fluxes of univalent cations together with
Ca”’ ions and also the alteration of intracellular pH can play a definite
role in the regulation of immune cell activation processes.
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Ca’, K' 64 H' PAVLELR LUUTUSY UD SPUVUMNLSE
UULONR LAUDNSESVELORT

U.U. Qudpwpny, U . Qyn lnuwlyub, G .U.Uwuplnujud,
U. Q. Guwhwylipjuwd, U.U. mpnfgpt/lmﬁjmﬁ, U L wlynpjud,
MU Pwlivpyul, S.G. Ruypub

{wjmGwptipjwd t, np CICCP wpnuinGnpnpp dwpnne wpjwl Gt wnGghyywp
(hiPpnghmGlipmd wrwewglnd £ K'-h puhwlgbihmpyjul dtowgmd: Gpp dh-
9lUlllu_][ll1+pH-E gwon k GlippeowjhG pH-hg, K'-h Gipp mtinh £ mGEGmd dhowdw-
uwdp H™-h htiw thojuwGuwlpdwG hwpyhG, huy Gpp dhewywjph pH-p pwpdp &
GtppoowyhG pH-hg, wujwu wmbtnh L mgyﬁnui K-h tn wGpnGGbph updwnpw:
A23187 hnGn$npp wimpjwuglmy t Ca**-hg Yuwiujwd K tn H wlgmnhGtpp,
npG nitiigynud £ H' hnGGtph Shwdwdwiwljw tpny: b mmpphpng_)mﬁ owyj-
nudwuughl wpywG (hddnghnbtph, mnGqhpwp thipnghmGlipmy Ca™ -hg Yuwtu-
Jwd K' whgmnhGtph wijmhympymGp pmyp & wpnwhwymyud:

8nyyg L wpjwo,np dwpnnt Olu_muuiumm_]hg wpjwl W ﬁzmgliqéhph thdn-
ghwGtipmd wpnwpwlnmp wymhjwgGmd £ Ca™-hg jujwd K™ wlgnnhlb-
np: NpnymuGninih i CICCP hwiwlgywo wqntigmpyniip K™ hnGGtph Giph ypw
pGmpwqpynid k uhGtpghquiny:

COIPSAXXEHHBIMA TPAHCIIOPT MOHOB Ca’*, K" U H' B
JIAM®OILIUTAX YEJIOBEKA

C.C.lambapoe, A.B.lwonvxanoansn, K.M.MapkocsH,
- K.IHazanemsn, C.C.Apymrwonsn, A.B.Axonsn,
II.M.Tanawsan, T.K . Jlasmsn

YBe/MyeHHe TIPOTOHHOM ITPOHMIIAEMOCTHM JIMM(OILIMTOB, BBHUICJIEH-
HBIX M3 IepudepUyecKoil KpOBM M M3 MMHOAIMH, IPUBOOMUT K BBIXOLY
K'- u3 kierok, nMpudyeM IPU HAJIMYMM OTPMLIATEIBHOIO TpaHCMeMOpaH-
Horo pH mpoucxomur K'/H'- obMeH. IIpyu yBesmueHuu pH cpemsl BBI-
Lile BHYTPUKIIETOYHOro Habmonaerca cumopt K anmonoB. MHKyGaims
JMMGbOLIUTOB KpOBH C noHodopom A23187 mpMBOIMT K akTMBaiu Ca’*
3aBucuMoro K'-kaHama, compoBoOXHalolIeics OXHOBPEMEHHBIM BBIXO-
mom K" 1 H'. B ToH3WULIpHBIX JMMpoLMTaX aKTMBHOCT Ca’’-3aBUCH-
moro K'-kaHana, uHayimMpyeMoro MoHodopoM A23187, MeHee BEIpaxke-
Ha ITO CpaBHEHMIO C JIMdoLMTaMH neprdepudecKkoi KpoBu. IlokasaHo,
YTO TIPONPaHOJION MHAYLMPYET aKTHMBHOCTh Ca’'- 3aBucuMebix K'-kaHa-
JIoB B JIMMdolmTax nepudepudeckoil KpOBU M HEOHBIX MUHAQIMH “€JI0-
Beka. CoBMecTHoe HeiicTBMe mpornpaHoinona u CICCP Ha Bexon K us
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JMMMQOLIMTOB HE3aBUCHMO OT NNCIICAOBATENBHOCTH MX NobaBIEHMA Xa-
PaKTepU3yeTCs CUHEPIrU3MOM.
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POJIb MOJIEKYJIAPHO-BUOJIOTMYECKUX U
BUOXUMHWYECKUX HAPYIIEHU METABOJIM3MA
OOCPOOJIUITNIOB B IIATOI'EHE3E
TYBEPKYJIE3HOI'O BOCIIAJIEHHMA JIETKMX U
P®OPMUPOBAHUU I'EHEPAJIM30BAHHOI'O
TMITIOKCUYECKOI'o CMUHIAPOMA B SKCIIEPUMEHTE

K.I' Kapazesan, M. /. Cachapsan, A.B.Menxcymsn,
" M.K Kapazessn, C.C.Osaxumsn, JI.M.Oecensn

/HAncmumym monexynaprou 6uonozuu HAH PA, Epeeanckuii
2ocydapcmeennbili meouyunckui ynueepcumem um. M.Iepayu/

Knrouesvie cnoea: dochommmnsr (PJI), rHIIOKCHYECKMIA CHHAPOM
(I'C), meMbGpaHHl 3puTpoLmToB (M),
TyOEepKyJle3HOe BOCITaJIeHHE, JIETOYHASd TKaHb.

BoigBeHMEe IpHpONBbl MOJEKYIPHO-OMOJIOTMYECKUX M GHoxMMMde-
CKMX MEXaHHW3MOB pa3BUTHMA BOCIAJMTEIBHBIX ITPOLIECCOB SBIAETCH ON-
HOM M3 Hepa3pelIeHHBIX NpobiieM QyHIaMEHTAIBHOM M IIpUKJIaHOM 61~
OJIOTMM X MEIWILIUHBEI.

B nerouyHol TKaHM, MMeIOlIel obliee SKTOAEPMAIBHOE IIPOHCXOXIE-
HME C MO3ITOBOM, B OTJIMYME OT TIOCIICAHEH, IO ceii IeHb OCTAIOTCA He-
pasrajaHHBIMM PETYJSITOpPHbIE MEXaHW3MBbI, OOecIieYMBalOIIME IOAAEp-
JXXaHWEe TKaHEBOM TIHMAPOodOOGHOCTH, OTBETCTBEHHOM 3a (opMHpoBaHME
HeoOXOMUMBIX (PU3MKO-XMMMYECKHX CBOMCTB A (YHKLIMOHMPOBAHHSA
MeMOpaHOCBA3aHHBIX ITPOTEMHOB-(PEPMEHTOB M PELIENITOPHBIX GeNlKoB.
Brarogaps 6ecriepe6oifHOi aKTHBHOCTH ITOCJIEAHMX OCYIIECTBIIIETCA TIO-
CTOSIHHO ACHCTBYIOIIMIA PUTM IIPOLIECCOB TpaHCMEMOpaHHOIro IiepeHoca
BELIECTB IO 00e CTOPOHBI TIOBEPXHOCTH pasfielia KJIeTKM M MHOIodNc-
JICHHBIX peakKliMii JIMraHA-peL>IITOPHBIX B3aMMOOTHOIIIEHWIA.

DIoreHeTHYECK! CTaOMIM3UPOBAaHHEIA B HOPME CTaTyC KaYeCTBEH-
HOro M KoJIM4ecTBeHHOro coxepxaHua ®JI 6moormaeckux MeMbpax [1,
2] n1eXUT B OCHOBe (FOPMHPOBaHMA CTPYKTYPHO-(DYHKIIMOHANBHBIX U Me-
Tabomyeckux ocobeHHocTel Kierku [3, 6]. OmHako cBemeHMs o6 06-
MEHHBIX OCOOEHHOCTAX JIMITMIOB M IJIaBHHIM obpasom ®PJI B nerouHoit
TKaHU, JaXe HOPMAaJbHO (PYHKIIMOHMpYIONIEH, IPOIOJDKAIOT OCTABATHCA
MaJIONH(OPMATUBHBIMH, TPOOIEMATUMHBIMA M TIPOTMBOPEYMBBIMU [7],
O0COOEHHO B IUIaHE M3y4YeHMs crelMGpHKA BOBJIEYEHMA MX B peaKlMH
cBobonHOpaavKaibHOro okuciehusa (CPO) mrmaoB Xak BaXHOIO IaTo-
reHeTHMYecKoro ¢axropa IpHM IMHEBMOHMWAX Pa3IMIHOro reHesuca.
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B HacTOsIIEM COOOLIEHMM OOOOIIEHBI pe3YJIbTAaThl M3YYEHMsSI OCO-
6enHocteit HapymeHuii ®JI-DJI cOOTHOWIEHMI B JIETOYHON TKaHM, Io-
paXeHHOM TyOepKyJIe3HbIM BOCTIAJICHHEM [8-11], mponmuBalouIe cBeT Ha
nounMaHue pomu PJI B MOJIEKYJSIDHBIX MEXaHM3MaX IaTOreHesa Je-
CTPYKIMHU U AMCHYHKLMM JIETKMX NPU U3Yy4EHHOM TMATONIOTMM C Pa3BUTH-
€M CTOMKOIO reHepaIM30BaHHOIO I'MITOKCHYECKOro Ipororumna wim I'C u
BOBJIEUEHMEM B DO0JIE3HEHHBIN TIpoLiecc Haubolee YyBCTBUTENBHBIX K I'C
nepugepUIecKUX OPraHoOB, IMIABHBIM 06pa3oM IMOIKETYI0YHOM! Kenesbl.

Martepuan u MeTobl

HUccnepoBaHus mnpoBeneHbl Ha 120 ' MOPCKMX CBMHKAX 2-MECSYHOrO
Bospacta Maccoit 250-300 2, sapaxeHHbIx KymbTypoi MBT wramma Hj;
B mo3e 0.0001 mz myTeM ITOAKOXHBIX MHBEKLIMIA B MAaXOBYIO 06JacTb. DB-
TaHa3MIO XMBOTHBIX IPOU3BOAWIM cITycTs 30 AHEH ITOX reKcaHaJIOBBIM
HapKO30M, W3OJILMIO JIETKMX M UX roMoreHusaimio B cpexe 0.27 M ca-
xapo3sl ¥ 0.1 »M DIATA (1:1), momy4yeHHe allEeTOHOBOIO ITOPOLIKA JIETOY-
HoM TKaHM ocywmecTBsUIM 1o Mmerony K.I'.Kaparessna [7], Beimenenue
M3 — mo Limber [12], skcrpakumio ®JI — mo Folh J.[13], ¢pakumonu-
pPOBaHME UX WHIWBUAYAIBHBIX ITPEICTABUTENIEH — METOAOM OXHOMEDPHOM
BOCXOJsille XpoMaTorpatuy B TOHKOM CJIO€ CHJIMKATENI B CUCTEME pa-
CTBOpHTEJIe! XJTIOpoOpM-METaHOJI-aMMHAK B COOTHOIIEHUX 65:35:5.

PesyabTaThl H 00cyKaeHue

CorylacHO JaHHBIM XpoMaTOrpadMyecKkoro aHajiM3a B COCTaBe KHC-
neix OJI (KDJT) nerovHoit TkaHu o6HapyXuBaloTCs MOHO(OCHOUHO3U-
tiasl  (M®PW), docharumuncepunsl (PC), dochaTHaHblE KUCIOTH
(PK) n xapmmommrmnsl (KJI), a B cocraBe HeirpamsHex OJI (HOJ) —
chuHromuemmHsl (COPM), dbocharmmumxonuust (OX) u docharmmns-
TaHoNMaMuHBl (©3). B coctae HPJI M3 mposensiercss Taxxke bpakumsa
JmsodpochaTummwxomHoB (JIOX), oTcyrcTBylomas B HOPMAIbHO MeTa-
6omMsupylolIeii JieroyHol TKaHM. Kak ciexyer w3 maHHBIX TaGIMLB,ITO-
paxeHHast TyOepKyJe3HBIM BOCIIAJIEHMEM JIeroYHas TKaHb ¥ MDD 6oib-
HBIX XUBOTHBIX XapaKTepU3YIOTCH CTaTUCTMYECKH IOCTOBEPHBIM aucha-
naHcoM B KapTuHe DJI-DJI cooTHONIEHMI, 06YCIOBIEHHBIM KayeCTBEH-
HBIMM M KOJIMYECTBEHHBIMM OTKIIOHEHWSIMM MHIMBUIYAJIBHBIX hpakimmit
®JI. B pa3sBUTHM NOCJIEAHUX B U3BECTHOI CTETIEHH OTBETCTBEHHO ITOBBI-
IICHHEe aKTUBHOCTU (ochoimmassl A;, 0 YeM, B YACTHOCTH, CBUIETEIb-
CTBYET IIOABJIEHHWE B IIaTOJIOTMYECKM H3MEHEHHOM JIETOYHOM TKaHU
dpaxim JIOX ¥ MHOrOKpaTHOE €e KOJIMYECTBEHHOE yBeIM4eHHe B MD.

TaxuM o6pa3oM, yCTaHORIEHHBIA HaMM (aKT TIOBBIIIEHHOTO KaTali-
3a peaklMit meaipumMpoBaHua ®JI-rnmiepunoB, npenmMyinecteeHHo DX,
CBUICTEILCTBYET O NATOTEHETUYECKON POJIM STUX IPEeBpPAlleHMI, COMpo-
BOXIAIOIIMXCSl YMEHBIIEHUEM ColepXaHMA yKasaHHBIX ®JI B jeroyHoit
TKaH4 ¥ M3, B BOSHMKHOBEHMM, PasBUTHM U IeHEpaIM3allMU TyOepKy-
JiesHoro BocTajieHUsl. OnMcaHHBIE CABMTH B U3BECTHOM CTEIIEHM OTpa-
XKaloT XapaKTep OTBETHOM peakiMM OpraHM3Ma Ha raMMy ITaTOTeHETHJe-
CKMX CHMTHAJIOB, ITOCTYITAIOIIMX M3 odvara ropaxeHus. CieaoBaTelbHO,
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pa3BHBalOIIAsACA Ha 3ToM (OHE KapTHHA IPOTHMBOINOJIOXHON HallpaBJIeH-
HocTH KommdecTBeHHBIX M3MeHeHMit H®PJI u K®PJI B McciemoBaHHBIX
6MONIOTMYECKUX CUCTEMAaX MOXeT OBITh MHTEpIIpeTUPOBaHa KaK aJeKBaT-
Hag s JaHHOM IaTOJIOTMM clieuMgUyYecKas OTBETHas peakiMsa opra-

HU3Ma.

Tabauya

KayecTBeHHbI# CNIeKTp M KoiMyecTBeHHOe cofepxkanne DJI (B mxz avmunHoro goc-
(opa/r BiI2KHO# JeroyHoi TKaHH WM BiaxHbix MD) B Jerounoii Tkamu (1) 1 M3
(2) mopckoii ceuaky B KoHTpoe (K, n=20) u npu Tybepkynese jgerkux (TBC,
n=30) B 3KcIepHMeHTe

IMokazaTesn Koutpons % ot CDJI TBC % pa3HHIIBI % ot
or K Con
DX s =—= = 28.3+11.1 = 5.4
2. 1.740.2 3.6 5.140.9 . +200.0 12.3
M®HU 1. 51.7£2.1 7.7 98.342.1 +90.0 18.9
2. 3.140.1 6.5 10.0£1.2 +222.6 24.1
COM 1. 145.3£2.8 21.6 99.8+1.4 -313 19.2
2. 10.110.5 21.1 6.0+1.3 -40.6 14.5
O X 15°223:2:43:1 33.0 90.14£2.1 -59.6 17.3
2. 16.910.7 354 9.0+1.2 -46.7 21.7
DC 1. 60.246.3 9.0 80.5+2.3 +33.7 15.5
2. 8.740.3 18.2 42404 -51.7 10.1
DD 1. 164.314.3 244 75.1£2.3 -54.3 14.5
2.4.310.3 9.0 2.110.3 -51.2 5.1
@K 1. 11.3£2.1 L7 20.343.1 +79.6 3.9
2. 1.110.1 23 1.940.2 +72.7 4.6
Kl 1. 17.941.9 2.7 27.310.9 +52.5 53
2. 1.940.2 4.0 3.240.3 +68.4 1.7
CH®IJ 1. 532.8£10.3 79.0 293.346.9 =45.0 56.4
2. 33.0+1.3 69.0 22.242.0 -32.7 53.5
CK®I 1. 141.1+12.4 21.0 226.418.4 +60.5 436
: 2. 14.810.7 31.0 19.3£1.7 +30.0 45.8
C oI 1. 673.9£15.7 519.7+11.8 -23.0
2.47.8+1.0 41.5+1.2 -13.2
K CH®JI/CK®J 1. 3.740.03 1.340.02 =65.0
2.2.240.1 1.240.2 -45.4

Ilpumeyanue.

OTKIOHEHHUS B BeJIMUMHE IOKazaTelell CTaTHCTHYECKH

BepHBHI; P xonebiercs B npenenax< 0.001-0.01

IoCTO-
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B ¢opMMpOBaHMM IIOCJCHHEH, CaralolIeici W3 MHOTOYMCIICHHBIX
COCTABJIIONIMX, TIPUHUMAET yJacTHe psill (aKTOpPOB XMMHUYECKOH M u-
3UYECKOl MPUPOABI, Cpeay KOTOPhIX 3HaYeHHE (PU3HOJIOTUYECKH aKTHB-
HBIX COGOMHEHWI eIBa JIM MOXHO IIepeolLIeHHWThb, YYMTHIBasg B IIEPBYIO
oyepeab X GYHKIIMOHAJIbHOS Ha3HaYCHHUE KaK BaXHEHIIIMX afalTOreHOB
W UMMYHMTETCTUMYJIMPYIOIIMX coequHeHMH [14,15]. B ycimoBusax usyueH-
HOM ITaTOJIOTMM OTMEYEHO HeciydallHoe 3aMETHOE YMEHBIIEHME K03d-
duimenta (K) orHomenma cymmni H®JI (CH®J) x cymme KOJI
(CK®JI) (K CH®JI/CK®DII), nogyepK1Balolice Bo3pacTaHHe "yIeIbHO-
ro Beca”" K®JI B cymme Becex DJI (CDJI) KaKk cOeaMHEHMIA, BBICTYIA-
JIOIIMX B POJIM PETYJIITOPOB pECIIMpaTOpHOi (pyHKLMM MUTOXOHApMiA. He
HCKITIOYEHO, YTO NOBBIMICHHBIN ypoBeHs H®PJI B mopaxeHHoM TyGepKy-
JIE3HBIM BOCIIAJICHMEM JIETOYHON TKaHU B OTIPEACNICHHOM CTereHH o6yc-
‘JIOBJIEH BOBJICYEHUEM MX B TIPOLIECCHI peNapalli pa3pylIeHHBIX 04YaroB
JeroyHoit TKaHM. IToaTOMy Ha OCHOBaHMM (PaKTHUECKOro MaTepualia
CTaHOBMUTCSI OYCBMIHOM HEOOXOAMMOCTh TIOMCKa HaubGolee 3ddexTUB-
HBIX CTUMYJIATOPOB TPOLIECCOB HOpMAalM3allMM TKaHEBBIX cHcTeM (hoc-
cdaTunoreHesa. .

CoracHO MMEIOIIMMCSH TIPEeABapUTENIbHBIM HAaGIONEHUSM B HOCTHU-
XEHMM OTMEYCHHOM LIeJIM HEMaJIOBaXHOEe MecTo GyneT oTBeIeHO pa3pa-
GoTaHHBIM HaMM METO[aM KOMOMHMpPOBaHHOM aHTMOKCHAAHTOTEpAITUM,
YTO CTaHET NPeAMETOM HalllMX ITOCIIEAYIOIMX CITEIMAIBHBIX UCCIICIOBa-
HMHA.

ITocmynuna 12.07.95

SAUDALPNPYLVELR UGSULALRQUR UNLEUNRL3 UL -
Y5LUULT VUYLV USARUIVELR 26LPL O-NLE LR
SARAGLUARLA2UB RV LALLALUTT Y MUPNAGLEQD
G4 LPNNLUPY LUUUSUVRTPE 264 ULALUT Y

FUlltvly -

U. Q. Vupwqnqub, U. Y Unpupjub, U L Utyprudjub,
U 4. Lwpwqingut, U.U. <m[ml{[lijmﬁ. L U <nyublithjul

OnyjwfungmlGtph ponptiph thopdwpwpuljwl wopbpyningh dwdwGwy pn-
pwjhG hymuywdpnd ta tphppnghwGliph punulpmid hwymGupbpymd GG qquih
mbtinuawpdtip $nudnjhujhnltph stqonp i ppm GipljuywgnighsGtph npwwljwi
YJuquh G pwGwlh dheti: CnpwjhG hymujwopnui wyph t pGYGmyd qihgtiphnw-
JhG PpnudnihuhnbGliph, qluwynpuybv’ pnubwwhnhifunhGGtph, pwGwlh we-
md, npp qmgonprymd € thqndnudwwmhnhjfunihGGtph wowgwgdwdp. dh pwé, np
sh Guwwmymy pnpwjhG Gopdwy hymujwopnud: Apwb qmqubtine mtnh £ mGEGma
ppnt pnudnhwhnGph pwGwyh wybjugmy, npp Yyuwymd t Gwd Gymptph
YwptnpnipyniGp bhywln hymuywoph YupuuGqGnnuijwé wpngbuGbpnu:
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THE ROLE OF MOLECULAR-BIOLOGICAL AND
BIOCHEMICAL DISORDERS IN PHOSPHOLIPID
METABOLISM IN PATHOGENESIS OF EXPERIMENTAL
TUBERCULOSIS OF LUNGS AND IN FORMATION OF
GENERALIZED SYNDROME OF HYPOXIA

K.G.Karageuzyan, M.D.Safaryan, H.V.Melkoumyan, M.K.Karageuzyan,
S.S.Hovakimian, L.M.Hovsepian

The results obtained have shown that experimental tuberculosis of
lungs in guinea pigs is characterized by significant changes in
phospholipid metabolism both in lung tissue and in erythrocyte
membranes. The disorders mentioned were conditioned by decrease of
quantity of neutral phospholipids in system studied, while the level of
acidic phospholipids was increased. This fact allows to conclude that
acidic phospholipids play the role of factors participating in reparation
processes of lung tissue, affected by tuberculosis inflammation. We state
this idea because it is well known that these compounds, and especially
phosphatidylserines, participate in respiratory reactions of mitochondria,
which is very important in mobilization of recovery processes. The
specific role of phospholipid-phospholipid interrelations under the
conditions studied is discussed.
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TMITOKCUYECKM CUHIPOM B ITATOTEHE3E
PACCTPOMCTB PE3UCTEHTHOCTH SPUTPOLINTOB
K IEPEKUCHOMY I'EMOJIM3Y B KJIMHUKE
OCTPOI'O KPYITHOOYATOBOI'O MH®APKTA
MUOKAPIA

K.I'.Kapazessan, A.B.Meaxymsn, J.M.lesopxsan, C.C.OsakumsH,
M.K.Kapazessan, A.1O.ITozocan, M.M.D0unsn, I.A.TeeopksH,
JI.JI [lanunoea, B.B.Oposn, I.B.2abaksn

/Hncmumym monexynsaproii buonsozuu HAH PA,
Epesanckuii 20ocydapcmeennoiii MeOUyUHCKUL
yHueepcumem um. M.Iepayu/

Knrouegete cnoea: dpochomrmabt (PJI), cBobOAHOpaINKAIBHOE OKUC-
senve (CPO) mMrmiooB, MaJIOHOBBIM AMANBAETMI
(MIA), a-toxodepon (a-T), ackopbuHoBas KuciIO-
ta (AK), spurpoumtsl (3), MemOGpaHbl 3pUTPOLM-
TOoB (M3), OCTpBIif KpYITHOOYATOBBI MHGAPKT MU-
okapna (OKHWM), rumokcudeckuii cuHapom (I'C),
PE3UCTEHTHOCTh 3PUTPOLIMTOBR K ITEPEKUCHOMY re-
moym3y (POIIT), momkenynounas xenesa (ITK)

OnHyuM M3 HaubGonee MHGOPMATUBHEBIX ITOKa3aTeNe HapyIIeHWA aH-
TUPAIUKAIBHOM COIIPOTUBIAEMOCTH opraHusMa npu I'C pasmiuHoro
TIPOMCXOXIEHUA ABJIsAeTCA NoHvKeHue crerenu POIIT [1, 2].

B mpeacTaBIeHHOM COOOIIEHMM OTpaXXe€HBI OCHOBHBIE ITOJIOXEHM,
. CBUIETEJICTBYIONIME O (QDYHKIIMOHAIBHBIX CPHIBaX MOJEKYJIPHBIX MeXa-
HU3MOB, OTBETCTBEHHBIX 33 (DOpMMpPOBaHME IIOBBIIIEHHOro (oHa peak-
it CPO yMrmioB, TIPEMMYIIECTBEHHO 3a cyeT HeHachllleHHbiX ®JI B
xmmHuke OKUM. ;

Cpenu CIIOXHOIO KoMIUleKca GOJIE3HEHHBIX SIBJICHWH ITaTOreHeTHYe-
cKasg pojib HapylIeHWA JIMITMOHOrO MeTaboiM3Ma, pa3BMBAIOIIMXCSl Ha
tdoHe reHepamizoBaHHoro. I'C, 3acimyxuBaeT 0co60ro BHUMaHMA.

Ilempio HACTOAIIETO MCCIENOBAHUA SBWIOCH BBIABIIEHWE U U3YYCHUE
ocobeHHocTeit usMeHeHus npouecca CPO mmmnoB B 3 1 M3 Ha doHe
pasButoro I'C, a Taxke M3BICKaHME ITyTeH JIMMUTUPOBaHMWA MHTECHCHUBHO-
CTH €ro TedeHWsl MpUMEeHeHWeM: 1) opanMHapHOro Uit OKHM neyeHus,
2) nmepBoro + mapeHTepanpHble BBeneHMs AK B xommdectBe 150 mz B
CYTKM, 3) IepBoro + execyroyHas IlepopajibHas Ha4ya o.-1 B KOJMYECTBE
600 Mz 1 4) KOMOMHMPOBaHHOM aHTUOKCUIAHTOTEpPaIlMM B BHIE COYETa-
HUM TiepBoro ¢ BBeaeHUaMH o-T U AK.
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Martepuai u MeToabl

CrabWM3MpoBaHHYIO Ha oKcajaTe KpoBb (1:9), 3abpanHyio y 80
6obHEIX OKUM B KOMMYECTBE 5 M2 U3 JIOKTEBOH BEHBI, LIEHTpUGYTMpo-
Bam nipy 3000-4000 o6/mun B Teyenue 10 mun. HamocamouHylo xun-
KOCTh CJIMBaJIM, OOpa30BaBLIMICS OCaIOK Iocyie 2-3-KpaTHOro NMpoMBIBa-
HHUsl OXJTaKIEHHBIM (PU3MOJIOTMYECKUM PacTBOPOM ITOABEPraiM 3aKIIIOYM-
TeJlbHOMY LieHTpudyrupoBaHuio npyu 5000 o6/mun B TeyeHue 15-20 mun.
YIUIOTHEHHBIA OcaloK D MCIONb30BAIM WA NosydeHns MO [3], ompe-
JleJIeHUs B HUX KoiyecTBa 6enka [4], crenienu POIITT imanMeTreMoriio-
6uHOBBIM MeToaoM [5] U comepxanua MIA [6, 7]. YpoBeHb 3HAOreHHO-
ro ruiasameHHoro o.-T onpenensym [8] Ha dunoopomerpe "Xurtaun” (Slmo-
HUA).

Pe3ynbTaThl H 00cyKIenne

[Tpouiecc MIMMAHON ITEpOKCUIALIMM B OIpENEIEHHBIX IIpeaeiax WH-
TEHCUMBHOCTH CBOEro T€YeHMsl BBICTYIIAET B POJIM (PU3HOJIOTHYECKH 005~
3aTeJIbHOrO KOMITOHEHTa B PETy/ILIMM KIETOYHON aKTMBHOCTH B LIEJIOM.
B ciyyasx Xe ero ypesmMepHoOro cTMMy/MpoBaHMA [9-15], compoBoxna-
IolIerocsi BBIXOAOM OCO00 BBICOKMX KOHLIEHTPAaLlMii TOKCHMYECKHX ITpO-
aykroB CPO yiMmmoB, MMeEeT MECTO pasBUTME M IeHepaliu3allis MaToJo-
rMYECKMX TIpOLIECCOB, B TOM YMCJIe W 3abojieBaHMIA ceplevyHO-COCyIv-
croii cuctemsl [2, 16-18]. Kak pe3ymbTaT ¢opMMpylolerocs npyu 3ToM
I'C BbICTYNalOT IIOpaXX€HUs IepUpEepUYECKNX OpPraHOB, B YaCTHOCTH
IK, omiMyalolieiicss HauboJIbLIEH CTEIEHbIO YYBCTBUTEIBHOCTH K KpH-
THYECKUM Ae(HULIMTaM KHCIIOPOAa, TP KOTOPBIX pellaloliee 3HaYeHHe
npuaaercs (pU3MONIOrHYecKoMy cocTosHMIo D M M3 [16] kak BaxHeli-
KX obpa3oBaHMIf, OTBETCTBEHHBIX 32 (PMKCALIMIO M TPAHCIIOPT KHCIO-
poda, a TakKkKe KaK HOCHUTeJIeil MOIIHOTO KaTaiu3aTtopa peakimiit CPO
JIMITUOOB — reMoryiobuHa [2].

Kak sBcTByeT M3 HaHHBIX Tabi.l, Ha ¢OHEe OTYETIIMBO ITPOSABIA-
toweiica xmHuki OKHUM (Ha 20-25 mm) HabmoJaercs KapTMHa SpKO
BBIPaXX€HHOIO aKTMBUpOBaHUSA IpoluieccoB CPO ymrmmoB kak B 3, Tak U
ocobeHHo B MD. Ha ocHOBaHMM MOJyYeHHBIX Pe3y/IbTATOB MOXHO 3aK-
JIIOYMUTb, YTO MHTeHCcU(MKalMA peakimid CPO /mrmnoB sBIsAeTcs cBoe-
00pa3sHbIM OOBACHEHUEM IIPUPOABI OCHOBHBIX COCTABJIAIOIIMX ITaTOreHe-
TUYECKOTO KOMIUIEKCa M3y4eHHOro 3aboJieBaHMs, BbIpaXKalolleicsa B oc-
HOBHOM B TIPOSIBIEHHM MEMOpaHOTOKCHYECKOIO, a B JAJIEKO 3allleJIINX
ciyyasix M MeMOpaHOJIMTUYECKOro AEeMCTBMA JIMITMOHBIX INepeKuced, a
TaKKe XapaKTepHu3ylollelcd pa3sBUTHMEM I'tMOJIM3a, pacliaioM MeMOpaH
KapIMOMHOLIUTOB C MMIpallMeil KpeaTHMHKHWHa3bl B IepudepUyecKyio
KpOBb, paccCTpoicTBaMM 3K30KpuHHOM ¢yHkimu DK u MHorMmMM npyru-
MU aHAJIOTUYHBIMU HAPYIIEHUSMM AEATELHOCTH OPraHOB M CHMCTEM Op-
raHu3Ma.

Ha ocHoBaHMM HaHHBIX Tabi.] CTaHOBHUTCA OYEBHMIHON ITOABEpPXKEH-
HOCTb HapyIIeHWIA WHTEHCHWBHOCTH TedeHMs peakumit CPO ymrmnos B
M3 koppurupyonieMy BO3AEHCTBUIO IIPUMEHEHHON HaMM aHTHOKCHIaH-
TOTEpallii, 4YTO OBICTpee M Hauboliee HEMOHCTPATUBHO IIPOSBIAETCS B
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depMeHTaTUBHO (a), HexelM B HedepmeHTaTUBHOM (6) cucTeme mepo-
KMCHeHns MmIoB. OTMeYeHHBIA GakT Mbl CKIIOHHBI OOBSICHUTH Gonee
BBICOKOM CTEIEHBIO YYBCTBUTEIBHOCTH (PEPMEHTHBIX CHCTEM OpraHM3Ma
KAaK K HeraTUBHBIM BO3AEHCTBUAM BHYTPCHHEH M BHEIIHEH Cpenbl, Tak U
K 3¢ ¢peKTaM HOPMATM3YIOIMX (haKTOPOB Pa3iIMIHON IIPUPOLIEL.

ComiacHO TpOBEIEHHBIM HaOMOAEHUSM, CYITEpaKTUBHOE COCTOSTHHE
npouecca CPO ymrmmnoB B D u M3 y GomsHbeix OKUM conpoBoxnaercs
MOCTENeHHBIM BoBJNeYeHHWeM B obumit I'C opranusma HauGosee 4vyB-
CTBUTEJIBHBIX K AeUIIMTY KHUciopona Iepu(epUIecKuX OpPraHoB M B
nepByio o4yepens K, Metaboimyeckue M yHKLIMOHAIBHBIE HApPYIIEHUS
KOTOpO# IPUHUMAIOT CBOM OTYETIIMBBIC IIPOABIECHHUS.

Tabauya 1

Junamuka conepxanus MIA B D (mxM/ma maccel D) u MD (nM/mz Genka)
Gomubix OKHAM B pesyibTaTe aHTHOKCHAAHTOTEPANAH

" O6BexT 3/0pOBHIE JHIIA : BoJIbHEBIE
HCCJIC/IOBAHUS (xonTpons-K)

[0 JIEYEHUS % pa3- TocJie Jieye- % paz-
HHILIBI HUA HHIBI
or K or K

DPHTPOIMTH 1) 107,043,50 191,7+3,90" +79,0 161,943,70™ +51,0
2) 109,24+2,90 189,7+3,10" +74,0 149,8+3,10™ +37,0
3) 111,0+2,10 199,3+3,70* +80,0 143,1+2,90* +29,0
4) 111,912,70 193,9+3,65" +73,0 119,7+1,80™ + 7,0

Mem6panbt 1. a) 4,2140,21 9,810,99* +133,0 8,9+1,11* +112,0
IPHTPOLHIOB 6) 2,1+0,33 6,5+0,65* +210,0 6,210,77* +195,0
2. a) 4,610,41 9,9+0,89* +115,0 7,8+0,55* +70,0

6) 2,6+0,37 6.940,71* +165,0 6,8+0,83" +162.0
3. a) 4,710,69 10,8+0,99* +130.0 5,740,722 +21,0
6) 2,4+0,71 6,0£0,71* +150,0 4,4+0,72* +83,0
4. a) 4,010,42 9,7+1.11% +142,0 4,8+0.81* +20,0
6) 2,2+0,89 6,5+0,69™ +195,0 3,040.45* +36.0

Tlpumevenue. x — P<0,001, xx — P<0,01-0,05, xxx — P>0,5 1o cpaBHEeHHIO C
KoHTpoJsieM:,n=20; Bo3pacT 6oabHbIX 30-40 Jer.

KomuyectBeHHBIe Konebanusa MJIA B D u M3 k 20-25 qHAM pas3Bu-
i OKHUM nipencrapisiorcs AajeKo HEOOHOTHITHBIMHK. Tak, Harpumep,
B CEpHM HCCIICHOBaHMI C TIPUMEHEHUEM TOJIBKO OpJIMHAPHOTO KOMIDIEK-
ca TepalleBTUYECKUX MEpomnpuATHiA ypoBeHb MJIA oka3plBaeTcs HOCTa-
TOYHO BBICOKMM. [Ipe/utoxXeHHBle HAaMM BapMaHTH aHTHOKCHMIAHTOTEpa-
nuu [16, 17] B BMIe Kak M30IMPOBaHHOIO, TaK H COYETAHHOTO NIPUMEHE-
Husi o-T-um AK XapakTepu3yloTcsi KapTHHOM 3aMETHOIO COKpAIIEHMS
pa3pbiBa MeXIy YPoBHAMM MJIA B 3 y GOJBHBIX M IPaKTUYECKH 3I0PO-
BbIX JMLL. DTOT 3ddeKkT Haubosee BhIpaXeH INPU BBEICHUM B KOMIUIEKC
TeparneBTUdeckux Mepenpuaruii B3ameH AK o-T. Ilouck Haubosee pe-
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(£ 3yJIBTATUBHBIX Mep IO JIMMUTHMPOBAHMIO MHTEHCUBHOCTU TEYEHMS peak-
it CPO yMnuaoB B mipexenax (hM3MOIOrMYEcKU MOIYCTUMBIX I'PaHMILL
Tl IpUBEJI Hac K uaee liesiecoobpasHocTu codeTaHma a-1 ¢ AK, ocHOBBIBa-
0l Jouleiicsa Ha NMOABMBLIMXCSA B ITOCiefIHee BpeMsa HaHHBIX [19, 20] o Bax-
IH Ho#t cuHeprudeckoit pomi AK B cTabWM3aliiy ¥ ITOAfepXaHWHA THMIPOK-
12 cudopmbl o-T Kak eIMHCTBEHHO aKTMBHOM DasHOBMAHOCTH o-T, Hale-
IILJICHHOM aHTUOKCUAaHTHBIMU CBOMCTBaMU. Pe3y/bTaThl IIPOBEACHHBIX MC-
2 CIIeJOBaHMiA 110 cOYeTaHHOMY IIPUMEHEHMIO OTMEYEHHBIX BHIIIE ABYX BH-
I TAMMHOB, HaJeJIeHHbIX CBOMCTBaMM fAPKO BBIPaXX€HHOIO aHTUOKCHIAHT-
HHOro JeMACTBUA, OKAa3aJlMCh IpeAeiibHO 3((hEKTUBHBEIMU, IIPUBENS K OT-
¥ YETIIMBOMY MHITMOMpPOBaHMIO TIpoliecca IlepeKkrceobpa3oBanusa B D U1 MD
nnpy OKUM. Msl nonaraeM, 4YTo NpeiaraeMblii METOI KOMOWHHpPOBaH-
HHOM aHTUOKCUIAHTOTEpallMM MOXET OKa3aTbCAd pe3yIbTaTUBHBIM M B
ScHATMH obiero ¢oxa I'C M TeM caMBIM CIIOCOGCTBOBAaTh ITOBBIIICHHIO
1T TeparieBTU4ecKoi 3(h¢GEeKTUBHOCTU OOBIYHO MCITONb3yeMbX-Iipy OKWM
IJIe4eOHBIX CPEACTB. DTO B paBHOM Mepe KacaeTcsi U OYCBUIHOCTH 0OpaT-
HHOIO pa3BUTHUA HereHepaTUBHO-BOCIIAJIMTENbHBIX M3MeHeHmit DK, He-
peaKo TNpPOSBIIIOIIMXCH, KaK OTMEYaoch, Ha ()OHE IreHepaM30BaHHOIO
1rcC [21-28].

JlorM4yeckuM pa3sBUTHEM IIPOBEHCHHBIX MCCIEIOBaHWIA STBWIOCH M3Y-
ryeHHe B KpoBHU GombHBIX OKMM IMHaMMKM KOJMYCCTBEHHBIX M3MEHE-
HHUA o.-T — IJIaBHOTO IIPEACTABUTEIA CUCTEMBI aHTUPATWUKAIBHOM 3allM-
IThl KJIETKM, OKa3BIBAaIOIIEIo Takke aKTUBMpYlollee BIMAHME Ha dep-
MMEHTHBIE CUCTEMBI, KaTalM3HpyIOLIMe TKAaHEBbIe peakKlMy (ochaTrmore-
HHe3a [17] u npoueccel karabomsma @JI B M3 [29-31]. CnenoBatesnsHo,
HM3y4YeHHEe OCOOCHHOCTEH KOJIMYCCTBEHHBIX CABMIOB o.-1 B IUIa3Me KPOBH
@ompHex OKUM MMeeT NPpUHIMITMAIIEHO BaXHOe 3Ha4eHHMe B popMMpO-
#BaHUM OOBEKTMBHOTO CyXaeHMA o cocrosHuu PIIII, yro mo cymectBy
MIBIICTCS OJHMM M3 IJIABHBIX MH(OPMATUBHBIX ITPOTHOCTMYECKHMX ITOKA-
BaTeJei.

Kak sBcTBYeT M3 maHHBIX Ta6n.2, POIIT B ycnoeusax OKHUM oxassi-
£BacTCs 3HAYMTEJIbHO ITOHVWDKEHHOM, BBIXOA IeMOrJIobMHa M3 D ¢ BEICO-
JKMM TIOTEHLIMAJIOM IepeKuceoOpa3oBaHMA AEMOHCTPUPYET CYIIECTBEH-
fHBIE TIPOLIEHTHBIE PacXOXIEHMS IT0 CpaBHEHMIO ¢ KOHTpoleM. IlpuMeda-
TeJbHO, yTo npuMeHsaeMoe npu OKUM opmumapHoe JiedeHHEe B H3Be-
TTHOM CTEIEHM XapaKTepU3yeTCs CBOMM WHTHMOMpYIONUIMM BIMSHUEM Ha
WPOBEHb BBIXO[a I'EMOIJIOOMHA M3 3D, YTO OIpeAcICHHBIM O0pa3oM CBH-
meTeNbCTBYeT 00 MMEIOIIEM MECTO HeKoTopoM IoBeimeHuu POIIT, He
[DKa3bIBaIOIIEM, OMHAKO, PEIIAIONIero BO3AEHUCTBHA B KaYeCTBE CTUMYJIU-
pyloltero ¢akropa Ha BOCCTAHOBJIEHME M3YYEHHOIO IIOKA3aTed [0
KOHTpOJIbHBIX BeJMYMH. CodeTaHHOE IIPMMEHEHME IIPM 3TOM OIHOM
maib AK, XOTS M XapaKTepU3yeTcs 3aMEeTHBIM ITPOLIEHTHBIM TIOBHIIIEHM-
=M crerieHM POIII, TeM He MeHee He OKa3bIBaeTCs MOCTATOYHBIM IUIA
HUBEJIMPOBaHMSA OTCTABaHUS €€ OT HOPMAJIIBHOIO YPOBHA.
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Tabauya 2

JIunamuka conepxanns o-T(mz%) B niasve kposu u PIIIT (%)
y Gomsupix OKHAM B pesy/bTaTe aHTHOKCHAAHTOTEPANHH

IMoxasatenn 3mopoBHIE KA BonbHbie
(xouTpOJIBL-K)
JI0 JIeYEHHA % pas- TnocJe Jeve- % pas-
HHIIbE OT HHA HHIIBI OT
K K

IlepexucHas 1) 12,840,95 35,8+1,11% +179,0 30,041,00* +134,0

PE3HCTEHT- 2) 11,4+0,91 34,3+0,99* +201,0 21,4+1,13" + 88,0
HOCTb JPHT- 3) 12,410,93 31,8+1,09* +156,0 18,1+1,12* + 46,0
POLIMTOB " 4) 11,740,97 33,7+1,16* +188,0 14,141,13 + 20,5

a-ToKodepon 1) 1,4+0,04 0,610,05" -57,0 0,8+0,09* -43,0

2) 1,1+0,03 0,5+:0,06 -55,0 0,: +0,12" -27,0

3) 1,3+£0,07 ° 0,840,06 -38,0 1,240,13* - 8,0

4) 1,310,09 0,940,09* -31,0 1,5£0,11* +15,0

Ilpumeuanue. O6o3HaueHus Te Xe, ITO U B Tabu. 1

H3omipoBaHHOe IpuMeHeHUe o-T B KOMIUIEKCE C OpIWHAPHBLIMH
MeToIaMM JIeYeHHsI OKa3biBaeTca GoJiee pe3yIbTATUBHBIM U XapaKTepu3y-
eTca pe3kuM noBbiieHHeM POIIT, emre Goee Bo3pacTammyM Ipy co-
YyeTaHHOM TpuMeHeHHM o-T ¢ AK, aBismioneiics, Kak O1MedYaaoch, HO-
CTaTOYHO MOLIHBIM CMHeprucToM o-1. He MeHee JeMOHCTpaTMBHBIM fB-
JeTcs M (akT ITOCTENEHHO pa3sBUE~IoLIErocs Ha 3ToM (oHe yropsamoye-
HMA YpOBHA o-T B IUIa3Me€ KPOBHU .:aK BaXXHOTO IIOKA3aTeJII COCTOSHMSA
peakumit CPO jommmoB B ® 1 MO. BrelreorMeyeHHoOe SBIAETCA Kpac-
HOPEYMBBIM TTOATBEPXICHUEM 3(PGPEKTUBHOCTH IPEIUIOXKEHHOI0 MeToAa
B 0OpaTHOM paz’BUTHMHM KiMHuWYeckux nposeieHuit OKWM u maronoru-
yeckux HapymreHniA TDK.

ITocmynuna 20.04.95

L<hMNLURY LUVUISUVRTE NLNEU
QGrOLURNUBRY LGUNLPO2P LUUSUTUTLL
ELRELOASERSVELR 1RUTUALALUYTVARO3 U
MUveULrNRUVELR USUDVARO3 UL {RULART
Lvulo aNronv UPSE UAR PoDHULUSTHETD

gultivliy -
U. Q. Qupuiqngjus J Utypnidpul, ‘¥ U. Qhaynpquul, U .U <nfwlhud,
U ll.’fm]%lg}]n#m%, %Lal’l'), njujua'di UU. L'f‘}[’ll';&l]ﬁ, Q.U Q-lu[‘rlmql_Ill;t?’if“ﬁ'
g L L. Q1ubhndw, L L Opppuli, & <L Eppualijul

Utip Ynnihg SwwnGwGyyby t, np upmh ump hGhwpyumh dwdwbwly tphppo-
ghwmGtpnd i GpwGg punubpGbpmd wbtnh &L mGEGoY wqum nwnhlyww)hG
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prypnghuGliph pGpwgph wpwqugmy: Pwgwhwjymyt; t, np tphppnghwGhpnud
ununuGaGwutu’ EphppnghwGtiph punuGpGtpmyd dwnGwyhG nhwinthhnh pupénp
uffunnmpymGGtph welwynipymGp qmgnpnymd £ wpjwl EGnqtG o-wnyndbpnih
igpwlwlh qquih Guqgnouiny: Mpn-  hwlijwopuhnuyhG hwiwlwpqlph dhebtt
jpqupquugnn wihwywuwpwlznwompymbp mumiGuwuhpjwo JhéwyGhph wwj-
sidwGatpmy YuwGnGuynpymd E dtp Ynnihg wow9wpyjwo wyuwbu Ynswd qni-
ipgnpnjwo hwlwopuhnuiGmwptpwujhwjhtl dtponh Yhpwodw6 2Gophhy: Jhbp-
{eohtiu hhiGywo L wulynpphGuppyh GEpdYwlwyhG i o-nnyndtipnth ujtipopuy
iaGwGwupuphn gqnignpnywo GipdmoniGtph Ypw: Lzqwo dtpnnh YhpunedwG
iJspGnphp] hugnnynid £ Juwpquynpt) EphppnghwGbpmd ti Gpulg punuwGpGhpmd
ufju]umdwG tGpwplywo pnudpnihujhn-pnupnihujhnuyhG hwpwpbpmpymbp, hGs-
puptiv Gt [hdhuwynpt] wquwm nwnhlywjwihl ntwyghwibph hGwtGuhympywi
uuumhGulp, hwugGtny wjl Yhqhnpughwlwb Gnpdtph:

- HYPOXIC SYNDROME AS PATHOGENETIC COMPONENT
IN DISORDERS OF ERYTHROCYTE RESISTANCE TO
PEROXIDIC HAEMOLYSIS IN ACUTE CARDIAC
INFARCTION CLINIC

K.G.Karageuzyan, H.V.Melkoumyan, D.M.Gevorkyan,
S.S. Hovakimian, M.K.Karageuzyan, A.Y.Poghossian, M. M.Edilyan,
G.A.Gevorkian, L.L.Danilova, V.V.Ordyan, G.V.Elbakian

It was demonstrated that acute cardiac infarction was accompanied by
isignificant activation of free radical peroxidation processes both in
izrythrocytes (E) and erythrocyte membranes (EM). The results obtained
thave shown that high concentrations of malonic dialdehyde cause in E
iand especially in EM a pronounced decrease of endogenous a~tocopherol
izontent in the blood plasma. Disbalance appearing in the ratio between
oro- and antioxidant compounds was normalized using the method of
1zombined antioxidantotherapy suggested by us. The main essence of the
'‘method is in combination of intramuscular administrations of ascorbic
mcid with peroral introduction of a-tocopherol. This method of treatment
seads to normalization of phospholipid-phospholipid interrelations both in
£ and EM, as well as to the limitation of peroxide forming reactions
ntensity.
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Bl MEOWUWHCKARA HAVKA APMEHWM  1-2/1835

YK 614.815: 621.235

COCTOSHME 3JI0POBbS XXUTEJIEA APMEHUU,
IMPUHUMABIINX YYACTUME B JUKBUIAIIUA
IIOCJIEACTBUM ABAPUM HA YEPHOBBIJIBCKOM ABC

H.M.Ozanecsn, A.C.Iozocan, K.B.AcpaH,
A.K.Abpaman, C.A.Manuxosn, I.M.Tuposn

/Pecnybaukanckuii Hay4Hoili yeHmp paouayuoHHoOU MeOuyuHbl
u oxcoz206 M3 PA/

Kniouesvie cnosa: mikBupaTopsl, aBapus, YepHobsumbckasgs ADC, Ho-
HU3UPYIOIIME M3MyYSHHUA, JIy4eBhIe ITOBPEXICHUS,
XpOMOCOMHBIE abeppalliy, KJIACTOreHHbIA daxkTop

ABapusi Ha YADC, obycioBuBIIas O6GIyYeHHE OrPOMHOrO KOHTHH-
reHTa JIONEH Y 3apaXeHUEe paJUOHYKIIMIaMH OOIIMPHBIX TEPPHUTOPHIA,
BbI3BaJIa GOJIbLIIOE BHMMaHME K MEIMLIMHCKHWM acIieKTaM AeHCTBHA HO-
HM3upymouero usmydyeHus: [1-9]. IlocnexcTBUs 3TOit aBapUHM KOCHYJIMCH
taxke ApmeHuM. Bornee 3000 xureneii pecrmybiMKi SBHIMCh JIMKBUIATO-
paMy 3TOM aBapMM, B CBA3M C YeM HayvHasd ¢ 1986 r. B HameM MHCTHTY-
Te ObUIO OpraHM30BaHO HaOJIOZACHMUE 332 COCTOSHWEM 3IOPOBbS JIMKBHIA-
TOpPOB, a Takke pa3paboTaHbl MEPOIIPMATHA ITO MX JICYEHMIO U peabum-
tauuu. C arToit uenbio B 1987 r. cosmaH PecryOimkaHckuit pervctp s
BCEX JIMLI, TIOABEPTrIIMXCSH BO3NCHCTBMIO pagvaliiy. B perucrp 3aHocu-
JIMCh TTIEPCOHAJIEHBIE JaHHBIE IO UTOTaM eXEerogHbIX ‘MenocMoTpoB. Ha6-
JOOEHUE 3a JIMKBMIATOpPaMM OCYILIECTBIIETCA TIO 3-3TalHoOil cHcTeMe:
JYCTIaHCEpHOE — CTallMOHapHOe — peabWiMTallMOHHOoe. B HacTosmmee
BpeMs TIOX AMCIIAHCEPHO-TIONMKIMHUYECKHM HaOiIomeHUEeM HaXOMUTCS
okosio 2000 mkBHaaTopoB. KOHTpoNbHasA Ipymmia cpaBHEHMA BKIIOYAET
JiMla, He MMEBIIMEe KOHTAKTa C MCTOYHMKAMM WOHM3HPYIOIIMX M3ITyde-
Huit. BospacT ymKBuIaTopoB — B mpexenax 20-56 jeT, B OCHOBHOM —
31-40 ser. Jo3a obiryyeHMsA IO OGHIIMAIBHBIM HOKYMEHTaM COCTABIIAJIA
ot 1,0 mo 25,0 63p.

Martepuran u MeToIbl

[ToMrMO OOIIEKIIMHUYECKOrO OOCIENOBaHMA, Y BCEX JIMKBHUIATOPOB
ITPOBOJWIIA OIpefeIeHue MMMYHOJIOTHYECKOTO M TOPMOHAJIBHOIO CTaTy-
COB, OOIIYI0O paIMOMETpUIO Tela M IMUTOBMIOHOM Xeyespl, DI, aHamM3
XpOMOCOMHBIX abeppaimii JMMQOIIMTOB, a IpU IokasaHuiax — DKI c
¢usuyeckoit Harpyskoii, peoBasorpacuio, JOIUIEPOBCKMIL aHaJIM3 obIIeH
M MO3rOBOH reMOOMHAMMKH, CIIMporpaduio, 3HIOCKOIMIO XEJYIOYHO-
kueyHoro Tpakrta (XKKT), coHorpaduio BHYTpEHHMX OPTraHOB M Ap. He-

87

1\



ob6xoaMMBle MccienoBaHusa. Bonblioe BHUMaHHUE YACIAIOCh OLIEHKE ITor-
JOLIEHHBIX H03 C TIOMOIIbIO OMOZO3UMETPMM, B TOM 4YHCJIE METOHOB,
pa3paGoTaHHBIX B HAllleM MHCTUTYTe (IEHCHUTOTreOMETpHsl IMMGOLIUTOB
SPUTPOMETPMI) C NMApaJUICIBHBIM OIIpeeJICHHEM XPOMOCOMHBIX aGeppa-

PesynbTaThl H 00CYKIeHHE

AHamu3 pe3ynbTaToB 9-JISTHMX HaOJIOACHMIA ITOKA3BIBAET, YTO B Lie-
JIoM 3260JIeBa€EMOCTh CpeOy JIMKBUAATOPOB PECITYOJIMKM COOTBETCTBYET
JaHHBIM JpYTMX cTpaH. Bemylee MecTo B CTPYKType 3a60JI€BaEMOCTH 3a-
HMMaeT TTaTOJIOrMs. HEepPBHOH CHUCTEMBI, (PYHKLIMOHAJILHBIE pacCTpOMCTBa
KoTopoii (BererococyaMcTas AWCTOHMs, HEBPaCTECHMs, aCTEHUYECKMA
CMHIpOM) cCOCTaBILIOT — 53,5%, a opraHuMdyeckue ropaxeHus — 46,5%,
TP 3TOM 3a IIOCJeJHUE IOoIbl HaOJIONCHUS OTMedYaeTcs TEHIEHLMsS K
YBEJIMYEHMIO OpraHUYecKoi naronoruu. Heobxommo ykasaTh Ha YETKYIO
3aBUWCMMOCTD YacCTOTHI 3a00JIeBaEMOCTH OT rofia TIpeObIBaHMA B 30HE aBa-
. pmu. Cpeny opraHMYecKMX 3abojieBaHMIAI HEPBHOW CHCTEMBI IIOHABIIS-
jouiee GompimHcTBO (77,8%) cocTaBiIOT GOMBPHBIE ¢ HEAOCTATOYHOCTBIO
MO3IOBOIO KPOBOOOpallleHUsI M AMCLMPKYIAPHBIMU 3SHLEGhAIONATUIMH,
B TOM YMCJie M IIPEXOAAIIMMH HapylIeHUAMHA MO3ITOBOro KpoBoobpalie-
Hus (55%). YV 311X GONBHBIX Ha JOIUIEPOrpaMMaX BHISBIEHB M3MEHEHMSA
MO3TOBOM FreMOAMHAMHUKH B BUAEC HEIOCTATOYHOCTH MO3TOBOIO KPOBOOO-
pallleHMs B pa3IMYHBIX OacceifHax rOJIOBHOTO MO3ra, IIpUYEeM B ITOMABIIS-
jolreM GonpumMHCTBE cinydaeB (37,2 u3 41,9%) HeXOCTATOYHOCTH MMeEJa
MecTo B BeprebpobaswiapHoM GacceitHe. B 16,8% ciyyaeB BEIsABIEHa
aHTUO/IMCTOHMA MO3IOBBIX COCYHOB, B 19% — mubdysHbie aTepocKiepo-
TUYECKUEe U3MEHEHUS MarMCTpalbHBIX apTepMii roJIoBHOro Mosra. daH-
Hole D3I cBUaeTeNbCTBYIOT, Yro B 50,4% BHISBIEHB 3aMHTEpPECOBaH-
HOCTBb AMSHIIC(aNbHBIX CTPYKTYP MO3ra ¥ YMEPEHHO BBIPaXXEHHBIE Hapy-
LIEHHA KOPKOBO-ITOAKOPKOBEIX B3aMMOOTHOILIEHMUM. BTO IMO3BOJIAET CAe-
JIaTh TIPEITIONOXECHUE, YTO B OCHOBE aHTMOAWCTOHMYECKHMX M 3SMOLM-
OHAJIbHO-BOJICBBIX HapyIIeHMI JISXWUT KOPKOBO-TIOAKOPKOBBIM aUcOa-
JIaHC.

H3BecTHO, YTO B pe3yjbTaTe OOydeHMA BO3HUKAIOT HApYIICHHs JIM-
IMaHoro obMeHa B MeMOpaHaX HEHpPOHOB M INIMAJNBHBIX KJIETOK, YTO B
CBOIO OYepeAhb MOXET BBI3BaTh HApYIICHWSI PETMOHApHOIO KpPOBOTOKA.
HaMu BHISIBIIEHO HapylIeHHMe JIMITMIHOrO oOMeHa, B YACTHOCTH ITOBBIIIIE-
HHE YpOBHA (P)OHOBOro, (DEpMEHTATUBHOIO U HehepMEHTATUBHOIO ITepe-
KucHoro oxkucieHus JjrmaoB (ITOJI) B IuasMe M 3pUTPOLIMTAPHBIX
MeMOpaHax KpOBM GONBHEIX. DTO 3HAUYMT, YTO YBEJIMYCHHE 4Mcia 60Jb-
HBIX C OPraHMYECKHMMM TIOPaXCHMSIMM HEPBHOU CHUCTEMBI MOXET OBITH
CBf3aHO KAaK C HapyIIeHUMEM MO3IOBOil 'éMOIVMHAMMKHW, TaK M OTHAJICH-
HBIMM IIOCJICACTBUAMM BO3ICHCTBHAS HWOHM3HPYIOLICIO M3IyYEHUS Ha
IHC. ;

H3zyueHHe cOCTOAHMA CEpAEYHO-COCYIHUCTOM CUCTEMBI B ITMHAMMKE
ITOKA3aJI0, YTO B IIOCIIEMHHE TOABl HabmomaeTcs 3HAYMTEbHOE CHIMXKE-
HUEe KOJNMYecTBa GONBHBIX HEHpOLMPKYIATOPHON mucToHMed ¢ 40% B
1987 mo 2% B 1994 r. IIpy 5TOM TMITOKMHETHYECKMIA THIT peakLMM Ha
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‘b’ ¢husmyeckylo HarpysKy IepexouT B HOPMOKMHeTHYecKMil. B To Xxe Bpe-
4 Ms BO3pOCJIO YMCIIO GOJIBHBIX C OPraHMYECKUMM ITOPaXXKEHMAMM Cepled-
H HO-COCYAMCTON CHUCTEMBI (MIIeMHYecKas GOJIe3Hb ceplla U TMIIEPTOHM-
¥ yeckaa Gonesus) ¢ 2% B 1987 no 18% B 1994 r. ¢ obpaTHOM peakimeit
9 cepIeYHO-COCYAMCTOM CUCTEMBI Ha HarpysKy.

JuHamuyeckoe HabMOACHME 33 COCTOSHMEM HbIXaTENBHOW CHUCTEMBI
11 rokasajo, 4yro B repyon ¢ 1987 mo 1994 r. orMe4asoch IocTeENEHHOE Ha-
] pacTaHMe yuciaa 60JIbHBIX XPOHMYECKMMHU HecIrelMpUIecKuMM 3abojreBa-
H HUAMM Jerkux ¢ 15 no 50%. UsydeHne BEeHTWIALIMOHHOM DyHKIMM JieT-
A KMX BBIABWIO IIPOrpecCCUpOBaHME BEHTWIALIMOHHBIX HapyIIeHWi, 4YTO
0 06YCJIORJIEHO ITOBPEXIEHUEM AIbBEOJIIPHBIX KAIIWUIAPOB C 3aMeEIeHUEM
I UX COEIMHUTENBHOM TKAHBIO M ABIAETCH BaXHBIM IIATOr€HETHYECKHUM
4 MEXaHU3MOM B pa3BUTHM ITHEBMOCKIIEpO3a.

U3syyeHne cOCTOAHMA ITMIIEBApUTEIbHOM CHUCTEMBI ITOKA3aJI0, YTO
¢ 3abomeBanus XKT Bcrpevatorcs B 42% ciydaeB, U3 HuX y 25,3% 6Gomb-
i HBIX MMEIOT MECTO BOCHAJIMTE/IbHBIE 3a00JIeBaHMA XeIyAKa M KUIIeYHU-
i Ka, B 15,4% — meyeHM M XeJMHBIX ITyTel, sS3BeHHas 60Je3Hb AMAarHOCTHU-
7 poBaHa y 1,3% 6ompHBIX. HaMM yCTaHOBJIEHO, YTO IO CPaBHEHMIO C
| 1987 r. B 1994 r. yBeMYMIOCh YMCIIO GONBHBIX C BOCITAMTEIBHBIMMA 3a-
3 6osepaHuamMu XKKT, meyeHM M XEJMHBIX ITyTel M YMEHBIIWIOCh YMCIIO
J OONBHBIX C A3BEHHOM OOJIE3HBIO XeJIyaKa U 12-ITepcTHOM KHIIIKH.

B nepudepuyeckoit KpoBM JMKBUIATOPOB HabIONaeTcs CHIDKEHHME
1 KOHLIEHTPALMM TeMOIJIOOMHAa M 3pUTPOLIMTOB, CHBMT JehKodopMyIsl
i BJIEBO, IIOBBIIEHUE TOJEPAaHTHOCTH IUIA3MBI K TelapUHy, CHIDKEHUWE
1 IpOTPOMOMHOBOrO MHIEKCA.

WU3yyeHne cOCTOSHHUA TMITOPU3APHO-THPEOUIHON CUCTEMBI JIMKBUIA-
[ TOPOB OCHOBBIBAaeTCS Ha HaHHBIX KJIIMHUYECKOIO OCMOTpa, OIpEeIeICHUM
i B KpOBH YPOBHEH TUPEOTPOITHOro ropMoHa rumopusa (TTT), TpuiionTu-
| pouuHa (T;), TmpokciHa (T,) M cpaBHMTENBHOro aHamM3a
i MapaMeTpoB ¢ KOHTposieM. B Teuenwe 5 yer mocne aBapuu y 15-20%
» obciienoBaHHBIX ObUIa BBISBICHA TMITEPILIa3UsA LIIUTOBUIHOM Xee3bl I-11
) CTEIIEHU, KOTOpas, IT0 HallleMy MHEHMIO, CBf3aHa CKOpee BCEro ¢ BO3-
L IecTBHEM (haKTOPOB, BHI3BIBAIOIIMX 3HACMHUIO 3002, U HE OTIIMIASTCHA OT
{ YPOBHSI OCHOBHOM ITOITYJISLIMMA XUTEJIeH pecIyOMKHA, He HMEIOLIHNX KOH-
! TakTa ¢ MIOHU3UPYIOIIMM H3TyYeHHEM. AHAIU3 YPOBHA TUPEOMIHBIX IOp-
| MOHOB B IMHAMHMKe ITOKa3aJl, YTO B IIEPBBIA roJ Iocie aBapuu Ha YADC
"ypoBeHb T3, T4 u TIT y JMKBUIOATOPOB OBUI 3HAYMTEJIFHO TIOBBIIEH M

MMeJla MECTO aKTHMBAalLMA (YHKIMM LIMTOBHIHON Xeie3bl. JampHeWimie
| HaGoAeHMUsT XapaKTepU3OBaIMCh CHIDKeHMEM ypoBHeM T; m T, ropmo-
{HOB IO HOpPMaJIbHbIX, B TO BpeMs KakK ypoBeHb TTI IpomoiDkaeT cTaTH-
| CTUMECKM JTOCTOBEPHO IpEBBIIaTh KOHTPOJIbHBINM ypoBeHb. B pe3ynbrare
MPOBEJCHHOIO aHaJIM3a IO HU3YYEHMIO B3aMMOCBA3M MEXIY ITOKA3aTeJIsd-
[MM KJIETOYHOTO MMMYHMTETa MU TOPMOHAMM, XapaKTepU3yIOIIMMU (yHK-
LIMIO LLIMTOBMIHOM XeJIe3bl, CYIIECTBEHHBIX KOPPEIALIMOHHBIX B3aMOOT-
HOLICHUI MeXIy HUMM HE YCTaHOBJIEHO.

WU3yyeHHe MMMYHOJIOTMYECKOIO CTATyca JIMKBUIATOPOB BEIIBMIO MM-
MYHOAE(UIIMT KIIETOYHOIO - TUIIA, yBeJIWdeHHe uucia 0-miMdolimros,
ICHIDKEHME (aroLiuTapHOH aKTMBHOCTH HEWTpOGWIOB NepudepHIecKoi
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KPOBM (B 4aCTHOCTH, TpPOLIEHTa (paroLMTHPYIOIIMX KIETOK, ¢arorLmTap-
HOTO YMCJIa M TIepeBapHBalolleil CriocoGHOCTH), a TakkKe KOMIUIEMEHTap-
HOM AKTMBHOCTH CHIBOPOTKM KPOBH M CHIDKCHME AHTMMH(EKUMOHHOM
PE3UCTEHTHOCTH, YTO NPOSABUIIOCH BbIPaXXEHHBIMH IMCOMOTUMECKMMH SB- |
JICHUSIMM B COCTaBE ayTOMMKPODIOPhI KOXH, TTOJIOCTA PTa M KMIIEYHHUKA
M CIIOcOGCTBOBAIO Pa3BUTHMIO Y JIMKBUAATOPOB TakKuX ¢opMm 3abosieBa-
HUI{, B TIaTOreHe3e KOTOPBHIX CYIIECTBEHHYIO POJIb WIpaloT MMMYyHHBIE
MEXaHM3MBI (XpOHMYECKHE PELIMAMBHUPYIOLIME BOCTIAJIMTENbHBIE 3aboie-
paHUs gbixaTenbHbX nytel, XKKT u 1.4.).

Pe3ynbTaThl LIMTOTEHETHYECKOTO aHajM3a JIMM(OLIMTOB CBUIETEIb-
CTBYIOT, YTO IPOLIEHT XPOMOCOMHBIX abeppaluii JMKBUIATOPOB, IMOCTe-
fIEHHO HapacTasi, focTur B 1992 r. 7,56+0,23, P< 0,001 (rip¥ KOHTpOJb-
HoM ypoBHe — 1,2310,27). OmHako mocie HEKOTOPOrO CHMKEHHWS B
1993 r. (6,3740,17) B 1994 r. ypoBEHb LIMTOTEHETUYECKMX W3MEHEHMIA
BHOBb Bo3poc MU coctaBui 9,75+0,97 (P< 0,001). Ha ¢doHe ormmcaHHBIX
BBIIIE 1ATOTEHETHYECKMX WM3MEHEHMI BaXHOe 3HaYeHHWe IpUOGpeTaloT
HapylieHUs (QYHKLIMHA MYXCKMX TOHall, KOTOpbIE BBIPaXalOTCA B YBEM-
YEeHUH TepaToJormyeckux ¢opM criepMaTo3oniaoB. IlomyuyeHHBIe TaHHBIE
yKa3blBaloT Ha HEKOTOPYIO 3aBUCMMOCTb HapYILICHUs CIiepMaTOreHes3a OT
LIMTOrEHETHIECKMX U3MEHEHMIA. BaXkHBIM MOMEITTOM B KapTUHE Hapylle-
HMIi criepMaToreHesa y obcleloBaHHBIX SBIAETCS TOT (aKT, YTO BBIpa-
JKEHHOe YBEJIMYEHME TEepaTOJOTMYECKHX (POPM CIIEpMaTO30MIOB ITPOSIB-
Jigercd Ha (oHe HOPMaJIbHOM KOHLICHTPalMM CIIEpMATO30MIOB B JAKY-
JIsiTE.

IMonmyyeHHBIE pe3yIbTAThI, TO-BUOIMMOMY, CBMAETENLCTBYIOT O Hayaje
ITPOSIBJICHUST MyTareHHoro 3¢dgeKTa MajlbiX 03 pagdallii. XpOMOCOM-
Hble abeppaliii, KOTOphie Mbl Habmonam y JIMKBUAATOPOR B IOCIEIHUE
rofbl, HAYMHAIOT TIPOABIIATHCS YXKE B BUIE OINpPENcIEHHBIX HapylIEHWA B
OpraHM3Me, B YaCTHOCTH B M3MEHEeHMM criepMorpamMM. OcobeHHO BaXXHO
y4ecTh, YTO NP 3TOM MOXET CTpaJaTh aIlmiapaT BOCIIPOM3BOICTBA, CBH-
[IETEJIbCTBYIOIMIA O TOM, YTO Bpell, HAHECEHHBI! OpraHM3My OIHOIO ITO-
KOJIEHMSI, MOXET MpPOSABIATBLCS TakKe M BO BTOPOM M IaXe B TPEThEM
TIOKOJICHMSIX.

BoJpiioi UHTEpeC NPEACTaBIIAIOT U3MEHEHUA KJIAaCTOTEHHOro (haKTo-
pa (K®) y mxBunaTopoB YepHoOGBUILCKOM aBapui. DTa 4acTh paboTHI
TIPOBOIUTCA HAMH COBMECTHO C TPYITION CIELMAUCTOB U3 YHMUBEPCUTE-
ta yM.Kiopu (ITapix), pykoBoaMMoi HOKTOPOM DMepH W TpYyIIion M3
W3spawnbckoro YHuBepcutera M. BeH-I'ypuoHa (npog. Iomnemmur). Pe-
3yJIbTATHl MCCIIENOBAaHWA HaJIMYMA KIIACTOTEHHBIX (PaKTOpPOB B IDIa3sMe
KPOBU JIMKBHIATOPOB ITOKA3aJIM, YTO 4Yepe3 7-8 JIeT ITOCiIe aBapHM MX
ypOBeHb OBUT B 2-5 pa3 u 6osnee Bhie yeM B KoHTpoae (P< 0,001, xkoHT-
poJibHas rpymia — 3,0+0,32).

Ludpsl 03HAYAIOT KOJIMYECTBO XpOMOCOMHbIX abeppaimii Ha 100
KJIETOK. DTa 3aKOHOMEPHOCTh HE TOJIBKO COXpaHAeTCs, HO U MpOrpeccu-
pyeT c TeueHMeM BpEeMEHM M HaXOOWUTCS B MPSAMON 3aBUCMMOCTU OT ITO-
JIyYJeHHOM H03bl. B KadyecTBe Mep BO3MEHCTBMA Ha 3TOT Ipolecc (paH-
LIy3CKOM CTOPOHOM OBUI IIPEeUTIOXEH HOBBIM aHTUOKCUIAHTHBIA Ipernapat
TaHaKaH, MCIBITAHHBEIA HaMW Ha TpyIoie X06pOBOJIBLIEB-JIMKBUIATOPOB.
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Kypc sniedenmus coctaeun | mecsau no 1 Tabnerxe 2-3 pasa B aeHs. ITomy-
YeHHbI€ JaHHbIE ITOKa3bIBAaIOT, YTO ITPOLIEHT XPOMOCOMHBIX abeppalnii B
KYJIbTypaX KJIETOK KPOBM JIMKBUAATOPOB, ITOJYYMBIIMX TaHaKaH, CHU3WI-
cq B Cpe/IHEM ToYTHU B 3 pa3a. BeUla ycTaHOBNEHa TakKe HOpPMAaJIM3allisd
cojaepxaHUA OOLIMX JMITMIOB, Gera-ymmonporennoB, ¢oHoBoro ITOJI B
ruiasmMe kpoeu, HAJI®.H-3arucumoro ¢epmenTatueHoro ITOJI B 3pur-
pouMTapHbIx MeMOpaHax. IIpenBapuTebHBIE JaHHBIE TIPOBEXEHHBIX MC-
CJIeIOBaHUI CBUICTEJICTBYIOT O TOM, YTO IIperiapaT TaHaKaH objamaer
BbIpAa)KEHHBIM aHTUKIJIACTOTEHHBIM NEMCTBUEM, a TakKe aHTHOKCHIAHT-'
HbIMM CBOMCTBaMM. AHaJIOTUYHBIE, TTOKA ITpeABapUTEIILHBIE, JaHHBIE IO~
JIy4YeHbl HaMM TP UCITBITAHUM OTEYECTBEHHOTO NperapaTa JIOIITaK.

Takum ob6pa3oM, HaOmooeHMsA 3a JIMKBHMAATOpaMM YepHOOGBUILCKOM
aBapyMu B ApMEHHMH ITOKa3aJIM,YTO HECMOTPs Ha JUIMTENbHBIA CPOK, Ipo-
LIeJIIMI TToCc/ie aBapvH, Y HUX TIPOTPECCHpYyeT coMaTHJyecKas 3aboseBa-
eMocTb. [IpM 3TOM XapaKTepHO OCOOEHHOCTBIO SBIAETCA ITOCTEIICHHBIA
repexoj (pyHKUMOHaIbHOM IAaTOJIOTMM B opraHudecKylo. Hapacraiommii
napajuleJIbHO C 3TUM YPOBEHb XpOMOCOMHBIX abeppaimii, M3MeHeHMs
criepMaToreHesa M KJIacTOreHHOro (pakropa TpeOyloT ITpOBEASHMS IUTH-
TEJJbHOr0O MOHMTOPHMHIa M M3bICKAHMA HOBBIX NMPOGUIAKTUYECKHUX M Jie-
4yeOHBIX CPEeICTB, OCOOCHHO NMPUMEHEHUSI aHTUOKCUIAHTOB.

ITocmynuna 10.05.95

RGMVNLPL3 Ty ESAUTUYUE3 U VR 4 U R
LGSHEUUVLLEMP 4 GrESUTLV UCUESUVL LGP
Uduvlusto {U3UUSUVE ALUUNRE-3 U
unnLUuutyv L ratye

i S nfhwllhwyuw, U Mnpnujub, U Uupjud,
U 4. Uppwhwdpul, UU Uwghlynjub, 9.U.Shpnjwl

QtipGnphywl wnniwljuwjwth Yypwph htwmtiwbpltph YpugiwG wpluw-
mwlpGliphG {wjwumwGhg TwuGwlygwd widwlg wennewlwl Yhéwih huln-
nmpjnilp ujuwo 1986 p. hpwywblwgymd k SwnwquypwjhG pd2impjwl hGu-
whunniunmuy:

{hjwGnugmpyul Yuqinmd hpfunn mtn t qpuymd Gyupquyh6 hwdwlwpgh
wfunmwhwpnuip: +hGuwdhljuyny Giuwmymd GG poptiph fjupnGhljuljwG ny uugh-
ghdhYy tr umwinpu-wnhpwjhG hwiwYywpgh pnppnpwyhG hhyjwGnnpynilGtp:

dwjmbGwpbpyt] £ peowyhG mhuh pimGontdhghm, owjpuwdwuwhG wpywl
GtympndhGtiph pwqnghmmwp wimphynipyjwl, hGywbu Gt wpywl YoduytutG-
mwjhG wymhympjwb t hwijwhGtlghnG ntighumbtGunipjuG hetgnui:

dmGYghnGw) whmnwhwpmiGtp wunhGwlwpwn hofujmd 66 opqubw-
lwGh, nphG qmqpGpwg wybjuGmd L YpuumnqliG qoponlp, ppndnundwjhG
wplippughwitph dwijwpnpulyp, fuwiqupymd L hjyhnuwopltph uypdwwmn-
qliitqp, npp yjwhwGemu £ mtiwljwG dnGhunphGq ti Gop YuGfuwpgqbijhy poidw-
lwG dhonglliph umbindomuy:
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HEALTH STATE OF ARMENIAN PEOPLE WHO TOOK PART
IN LIQUIDATION OF CONSEQUENCES OF CHERNOBYL
ACCIDENT

N.M.Hovanissian, A.S.Poghosian, K.V.Assrian,
A.K Abrahamian, S.A.Malikoyan, G.M.Tiroyan

In this research we have dealt with the multiple analysis of the health
state of Armenians, who took part in liquidation of consequences of
Chernobyl accident, and carried out comparative analysis of the
metabolism of lipids, the levels of the cellular and humoral immunity
under control. In the structure of disease incidence of "liquidators” the
first place belongs to the pathologies of the nervous system. The dynamic
study and dopplerographic investigations show an increase of organic
damage of nervous system, which is connected with the affection of
several main vessels of the brain. We have found a statistically valid
increase of the level of fermentative and nonfermentative oxidation of
lipids as compared with the: control. The comparative analysis of
immunological reactivity shows decreased level of T-, B-lymphocytes in
peripheral blood, depression of immunophagocytic ability of neutrophyls
and increased levels of A,M-immunoglobuiins. It is concluded that all
alterations are conditioned by the influence of radiation on the vessels
and break of neuro-endocryne regulation of immunity.
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IEAMLUWHCKAA HAYKA APMEHAM  1-2/1985

VK 616.34 — 008.87

INEPUTOHUTBI Y1 ABCLIECCHI BPIOIIIHOM ITOJIOCTH,
[TIPOTEKAIOIIIME C YYACTUEM HEKJIOCTPUAMAIIBHOM
AHADPOBHOM MUKPO®JIOPHI

C.C.Ozanecsn

/Epesanckuii 20cyoapcmeennblii MeduyuHckul yHugepcumem
um. M.Iepayu, kag. xupypeuyeckux Gonsesnei N2, PML] "Apmenus’/

Knioueeobie croea: HeKocTpUAXabHbIE aHa3pOObl, IIEPUTOHMT,
abcriecc, OpIolIHas IOJIOCTb

[TIpuuyMHOM pa3BUTHS HEKIOCTPUAMAIBHOH MHPEeKIMM B OplolIHOH
MOJIOCTU B OCHOBHOM sBJIfAEeTCA MHG}HUIMPOBaHME HOPMALHOM GIophl
KMLIEYHHKA TIOCJie TPaBMBI, IepdopallMi IOJbIX OPraHOB M OIepaTHUB-
HBIX BMellIaTeIbcTB. YacToTa BhLIEICHHUS GaKTEpOMIOB ITOCHEe OOLIMPHBIX
OIepaTUBHBIX BMEILIATEbCTB Ha KMUIEYHHKe qocturaer 81%.

Ha cerogHsAIHWIA AeHb HET €IMHOIO IMOAXONa K KIMHHKO-3THOJIOTH-
YecKMM OCOOEHHOCTAM abClLIeCCOB M IIEPUTOHMUTOB IIOCHE pa3jIMYHBIX
ONEepaTUBHBIX BMELIATEILCTB Ha opraHax OplolrHo# Ionoctd. PaccMor-
pEHMIO MUKpPOOGHOTrO (hbakTOpa B BOSHMKHOBEHMM W PasBUTUM THOMHBIX
MOCJIEONEePaLIMOHHBIX OCJIOXKHEHMI ITOCBALIEHO MHOXECTBO paboT, B pe-
3yJIbTaTe KOTOPBIX C OOJBbIIONI YOEOUTENIBHOCTBIO OBUIO IOKa3aHO, YTO
HarHOeHMs1 B OpIOIIHOM TOJIOCTH IPOMCXOMAT JIMILD ITPH YYACTHH IIaTO-
reHHBIX MHUKPOOOB, Yallle OOMTAIOIIMX B KEIyIOYHO-KMUIIEYHOM TpaKTe.
B TeueHMe IIMTEILHOTO BpEMEHM GOJIBIIMHCTBO XUPYProB IPHICPXHUBa-
JIUCb TOrO MHEHMA, YTO IOHABJIAIONIas YacTh THOMHWKOB B OpIOIIHOM
MOJIOCTU W TIEPUTOHMTOB ODOYCJIOBJIEeHa KWIIEYHOM ITAJIOYKOM WIM Xe ee
accoUMalMsMH C pa3IMYHBIMA a3pOOHBIMH MMKpPOOPraHU3MaMM.

He orpuuias 3TOro, cerogHs MOXHO YTBEpXHaTb, YTO IMEPUTOHHUT —
3TO Bceraa MHGEKIMA MOJIMMMKpPOOHads M B €€ 3THOJIOTMH POJb KHUIIIEY-
HOM TAJIOYKXM MEHbIIE, YeM 3TO NPHUHATO cunTaTh. OHAa JIMIIBL TOJIBKO
JIy4llle pacTeT Ha ITUTATEeJIbHBIX CpelaX.

B nocienHue roapl MOSABWINCH paboOThl, CBUIETEILCTBYIOIIME O TOM,
YTO B 3THOJIOTUM M TaTOreHese NEPUTOHMTA M abclieccoB OPIOLIHOM ITO-
JIOCTH BaXHYIO pOJIb UTpaloT He TOJBKO (M HE CTOJIKO) a3poOHbIe, HO U
aHa3pOOHBIE MMKPOOPraHM3MBI. YUYMTBHIBaA 3TH HOaHHBIE, ITO-HOBOMY
paccMaTpUBalOTCSi HEKOTOpPblE CTOPOHBI ITaTOreHe3a, KIMHMKW, JUarHo-
CTMKH U JIeYeHUs UHGEKLMIA OPIONIHOM ITOJIOCTH.

Llensio gaHHOI paGoOTHI SBIWJIOCH U3yYEHHME POJIM M 3HAYEHUs HEKIIO-
CTPUIMaJIbHON aHa3pobHOW MUKpodJIOpsl B PasBUTHM NEPUTOHWTOB U
abciieccoB OplolrHOM mosiocTH. Ha ocHOBaHMH IPOBEAEHHBIX KIIMHHUKO-
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3KCMEPUMEHTAIBHBIX MCCIIENOBAHUIA M aHaiM3a TMOJNYYEHHBIX AaHHBIX
pa3paGoTaHa KOMIUIEKCHAasi METOQMKA IMATHOCTUKHM, MPOMWIAKTUKM M
JIeYeHHsT YKa3aHHBIX THOMHBIX OCIJIOXHEHUMA.

Mon HammM HaGmoaeHMeM Haxoumioch 206 GONBHBIX, Y KOTOpPBIX
MMEJIMCh TIEpDUTOHMTHI M abcliecchl OpIOLIHOI IMOJIOCTH, B TOM 4YMCIIE M
rocie pasIMYHbIX GPIOLIHOMOMIOCTHBIX onepaLmii (86 GOMBHBIX).

MuKpo6GHOJIOrMYecKoe H3ydeHHE IKCcyaTa U THOsl U3 GpIoLIHOIM rno-
‘JIocTH B a3poOHBIX M aHA3POOHBIX YCIIOBUAX ITOKa3alo, YTO B GOJIbILMH-
CTBE cllydyaeB OTMEYaJloCh BbIIEJIECHHE MHMKPOOHBIX acCOLMALIMA, COCTO-
AIMX M3 2-3 BHAOB OOJMraTHBIX aHad3poOHBIX U 2-3 BUIOB a3pOGHBIX
MHUKpOOpraHm3MoB. MsyyeHue BUIOBOrO COCTaBa aHa3pOGHBIX MMKPOOp-
raHU3MOB TOKA3aJI0, YTO TOHaBIsIoNIee GOJBIIMHCTBO IITAMMOB COCTa-
BUJIM TIPEACTaBUTENIM ceMelicTBa GakTepounoB. OCHOBHBIMM TIpEeACTABH-
TeJAMM  (haKyIbTaTUBHO-a3pPOOHOM M a3pobGHOM MHMKpO(JIOpHI SBUIIUCH
KHIIeYHas MMaJloyKa, CTaOWIOKOKK M JAp.

IIpuyeM cieayeT OTMETUTb, YTO KIIMHHUKO-MMKPOOHOIOTHYECKHMIA
aHaM3 MaTepualia JaeT BO3MOXHOCTb TPEAIIONIOXUTh, YTO HEKOTOphIE
accollMalMM 6aKTepOWIOB, aHa3POOHBIX KOKKOB C KMILIEYHOM! TaIOYKOM,
cTaPMJIOKOKKOM, a TaKXe accolMallMM aHa3poOOoB Mexny coboil, Ha
Halll B3MJISAK, (PM3MOIOrMYECKH ODYCIIOBIEHHOE -SIBJIEHME, UMEIOLIEE CBOM
MpeIochbUlKi. Bo BCAKOM cilydae Mbl HEOTHOKPAaTHO YOEXKIamuch, Kak
HEKOTOphIe aHa3pOObI NMPOABILIIOT CaTEJUIMTU3M APYr K APYry a Takke K
HEKOTOPhIM (haKyJIbTATUBHO-aHa3pOOHBIM (a3pOGHBIM) MMKPOOPraHW3-
maM. To Xe caMoe Mbl HabGimofany B 3KCIIEPUMEHTE, KOIa, UCITONb3Ys
pa3M4YHbIE COYETaHUs a3pOOHBIX U aHa3pPOOHBIX MUKPOOPraHU3MOB, Ha-
MOOJBIIMIA NTPOLIEHT Pe3yJIbTATUBHOCTH IOJyYEHU aHa3pOOHBIX abcliec-
COB OBUT OTMEYEH IPH IIPUMEHEHUM aHa3pOOHBIX KOKKOB COBMECTHO C
KUILIEYHOM ITaJIOYKOMA.

Cpeny GONBHBIX ¢ pa3IMYHBIMU (POpMaMK IIEPUTOHUTOB CTPOro aHa-
SpOOHBIE TIEPUTOHUTHI, T.C. TIEPUTOHUTHI, U3 IKCCydaTa KOTOPBIX BBIIE-
JIeHBl JIMIIb aHa3pobbl, Habmonamck B 30,3%, cpeny GoMbHBIX ¢ abc-
LieccaMy OpIOIIHOM ITOJIOCTU Pa3IMYHON JIOKAIM3ALIMM CTPOro aHa3pob6-
Hble abclecchl ObUM OGHapyxeHbl yxe B 50,8%. VY Bcex oCTaIbHBIX
6OoNBbHBIX MHGEKILIMOHHBIA IpoLiecC B OpPIOLIHOM ITOJIOCTH ITPOTEKANT C
yJacTMEM CMeEIIaHHOW aHa3poOHO-a3pobHoiM MuKpoduopbl. ITpuyem
cliefyeT OTMETUTb, YTO MMESHHO B 3TMX CJIydYasdX OTMeYaJioch HaubGoiee
TSDKEJIOEe COCTOsTHME OOoNMbHBIX. 3a00/IEBaHMEe IPOTEKANO C BhipaXeHHBIMU
TOKCUYECKUMU SBIICHUAMMH, GONBHBIE XAJOBAaJIMCh HAa pa3iMTyIo 6omb o
BCEMY XMBOTY M B3JYTHE, XaXIy, TOIIHOTY, pBOTY. JlaBopaTopHbie mMo-
Ka3aTeJIM y 3TUX IPYIII GOJIBHBIX XapaKTepH30BaJIMCh 6oJiee BbIpaKEHHBI-
MM OTKJIOHEHUAMM KaK OT HOPMBI, TaK M OT TpyIIIbl OOJIbHEIX, Y KOTO-
pBIX abcliecchl M TIEPUTOHUTHI TIPOTEKAIM IIPH y4acTMM JIMIIb a3pOGHOM
WM X€e TOJBKO aHa3poOHOM MUKPOGIIOpHI.

Hamu GbUla oOHapyXeHa XapaKTepHas 3aKOHOMEPHOCTb — [UTUTEJb-
HO IpoTeKalolue abcliecchl M IEPUTOHUTBI CIIOCOOCTBYIOT M3MEHEHMUIO
MUKpoGIIOpsl B CTOPOHY aHa3pobHoM. Tak, Ipu ITEpUTOHMTAaX, BO3HHK-
LIMX TIpYU AECTPYKTMBHBIX (hOpMaxX XOJIELIMCTUTOB, a TaKXKe IpH NMpoboxne-
HUM TracTpOAYOACHAJBHBIX 3B O4YEHb YacTo OOHapyxuBaeTcs Ge3MMK-

94



g

€
-
T

ry
1

I

|

)

' pobHOEe BocriajieHWe OpIONIMHEI, B TO BpeMd KaK 4epe3 6-12 yacoB u3
aKccyaaTa OpIOITHOM ITOJIOCTH BBLACIUIACH a3po0Bl, a B Golee mosmHue
CPOKHM — CTporas HEKJIOCTpMAMAaJbHass MMKpodIIopa KaK B YMCTOM BHIE,
TaK ¥ B acCOLMalMAX C (paKyIbTaTUBHO-aHa3poOHOM M a3pobHOM MMK-
pocdopoit. OCHOBHBIM (haKTOpPOM, CITOCOBCTBYIOIIMM M3MEHEHMIO MMK-
po(Iopsl B CTOPOHY aHa3poOHOM, Ha Halll B3IJIAL, ABIACTCA BBIPaXXeH-
HbIH TTape3 KUILIEYHUKA, OTCYTCTBUE NEPUCTAIIFTUKH M 3aCTON KUIIEYHO-
IO COEPXKMUMOro, YTO B KOHEYHOM HTOIe CITOCOOCTBYeT GypHOMY M GBI-
CTpPOMY pa3MHOXEHHIO aHa3pOoDOOB TOJICTOM KMILKK M pacIpOCTPaHEHUIO
MX B BEpXHHWE OTAENBI KEIYAIOYHO-KMIIEYHOro TpakTa. Hemanopaxiylo
poJIb MPU 3TOM MIPacT TakKe IOBBIIICHUE IPOHMIIAEMOCTH CTEHOK KH-
LIEYHUKAa U BTOpUYHOE MHGUIIMPOBaHME OplomHoit nmoioctu. Bee 310 B
KaKOH-TO Mepe OOBACHAET Oojiee BBICOKMIA ITPOLIEHT YYacTMs HEKJIO-
CTPUOMAIBHBIX aHa3pOOHBIX MMKPOOPTraHU3MOB B BO3HHKHOBEHMM Goiee

| | IO3HUX OCJIOXKHEHMIA OPIOIHOM MONOCTH — abCleccoB, IO CpaBHEHMIO

C IIEpUTOHUTAMH.

Tlpu cpaBHEHMM 06LICH KIMHUYECKOH KapTUHBI IIEPUTOHHTOB, IIPO-
TEKaloIIUX ¢ YYaCTMEM HEKJIOCTPHUAMANBHBIX aHa3poOOB, C OOBMHBIMU
IEPUTOHNTAMH BBISBILTIOTCSI HEKOTOPBIC HIOAHCHI 3a00JI€eBaHHA, CBOM-
CTBEHHBIE GOJIbllIe HEKIOCTPUAMAIBGHEIM IIEDUTOHUTAM. Bo-IepBeiX, 3T0
HEKOTOpOe HECOOTBETCTBHME BHEITHMX (GoJyiee JIErKux, MeHee BBIpaXKeH-
HBIX) CUMITTOMOB 3a60JieBaHMA ¢ OGIIMM COCTOSIHMEM 6OJBHOTO M HaH-
HBIMM HEKOTOPBIX OOBEKTHUBHBIX ITOKa3aTeleil. 3aboleBaHHe pa3BUBaETCS
KakK OBl MCIONBOJIb, HE XapaKTepU3YACh Ha IIEPBbIX 3TallaX BBIPaXKCHHDI-
MM CHMITTOMaMH KJIaCCUYECKOro "OCTPOro XHBOTA". DTO 06CTOATEILCTBO
YpeBaTo OINAaCHOCTBIO 3alTO3[alloff AWMarHOCTUKHU, ITO3XHEH pesarapoTo-
MHENA CO BCEMM BBHITCKAIOIUMMH M3 3TOIO OTPHLIATEIBHBIMM ITOCIENCTBU-
SIMH. }

PaHHMMM cHMMITTOMAMM HaYMHalOLIErocs (WM ITPOXOJDKAIOIIErocs)
HEKJIOCTPUIUAIIBHOTO ITEPHUTOHMUTA, BHYTPUOPIOIIHBIX I'HOMHMKOB SBIISA-
I0TCS: Hepa3pelllalolMicA ITape3 KUIICYHMKA IIPU OTCYTCTBMM SIBJICHMIA
pasgpaxXeHus OpIOIIMHEBI, HeOoJbINasd TaJbIIaTOpHas O6oJIe3HEHHOCTD
KBaJIMGHULIMpPYETCA TIPH 3TOM KaK OOBIYHAasA ITOCIIEONepallMOHHAs; 3ido-
pMsl, HEaIeKBaTHOCTh ITOBEACHUA GONBHOro, IICUX03bl; BhIpaXeHHas "He-
MOTMBHMPOBaHHAA" TaXUKAPIUA; HECOOTBETCTBME TIOKa3aTeliel ITyibca M
TEMITepaTyphl, HaYyMHalOIIWECS CUMIITOMBI OCTpOM ITOYEYHOM HemocTa-
TOYHOCTH. B mocTaHOBKE aMarHo3a ITOMOraloT AaHHBIE J1a6OpaTOPHBIX
VICCNIENOBAaHUII KPOBM, BBINIOJIHEHHBIX B OUHAMHKE (JIeMKOILMTO3, aHe-
MUsA, cOBUT JieHKohopMyisl BiIEBO, JTMMQOIIEHHA, BO3pacTaHUe JIEHKO-
LIMTapHOTO MHACKCa MHTOKCHKALMHK). BakTepHOoCKOIsA HATMBHOIO MaTe-
pHaJia U oOHapyXeHHe B IIpelapaTe TPpaMOTPHLIATENBHBIX ITAIOYEK Jeja-
€T ITOCTAaHOBKY AMAarHo3a HEKJIOCTPHAMAIBHOIO ITEPUTOHMTA ITOYTU IO-
CTOBEpPHOI 1O TIONy4eHMs HaHHBIX MMKPOGHOIOrMYECKOTO HUCCIeNOBa-
HUAL. ; '

Hamreit uempio ABWIOCH BRIABIICHWE HauWboJlee XapaKTepHBIX KIMHH-
YECKMX M J1aOOpaTOpPHBIX IIPOABIICHU MHTOKCHKAIIMM y OGOJIBHBIX C
HEKJIOCTPHIUAILHOM aHadpoOHOM MHbeKiMel, BEIpaboTKa Ha OCHOBa-
HUM WX KPUTCPMUCB OIIPENCIIEHWA CTEINCHM TAXKECTU SHAOTOKCHMKO30B W
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060CHOBaHMM TPOBOAMMOTrO JiedeHus. CTeneHb TKECTM MHTOKCUKALMM |
He 3aBMceJla OT HO30JIorMM 3abolieBaHMsA, HO MMeJla IpAMYIO 3aBUCH-
MOCTb OT paclipOCTPaHEHHOCTH MHGEKILIMOHHOTrO TIpolecca B GpromHoit
MOJIOCTH M OT TSDKECTH M XapaKTepa COIYTCTBYIOIUIMX 3aGoseBaHmMii (ca- |
XapHBIA AMa6eT, cepAeYHO-COCyaMcThie 3a6GoNeBaHus U Ap.). ‘

IpyuuHOM psAna IATONOTMYECKMX TPOABJIEHWII MHTOKCHKALMU TIpH
HEeKJIOCTpMAMAIbHON MHpeKLMY BhICTynaeT passutue JIBC-cuHapoma B
TOM WIM UHOM CTENeHM U 0OYCIIOBJICHHBIE UM HapyIIEeHUs MUKPOLIMPKY-
JIITOPHOTO KPOBOTOKA B TKaHAX M opraHaX. K TakvM TNpoOsSBIECHUAM MBI
otHocuM: 1) Hapymenus ¢bynkumm IIHC (s¥idopuaHocTs, OTCyTCTBHE
KPUTHYECKOM OLICHKM OKPYXaIOIIEero, AC30PMCHTALMA M OIJIYIIEHHOCTB,
BIUIOTh O TIIyOOKOro IOMpadeHMsi CO3HaHMA M KOMBI); 2) HapylieHWe
¢yHKILMM BHEIHEro ¥ TKAaHEBOTO AbIXaHWsA (OIBIIKa, aKPOLMAHO3, CHU-
XeHHe apTepMalM3allMi KpOBH, apTepMOBEHO3HOM pasHMIIBI IO KMCIIO-
pony); 3) HapymeHue ¢GbyHKLMM Modek (olMrypus, aHypus); 4) reMoppa-
rMYecKue U TpoMOOTHYECKHE TIPOSBIEHMA (KOXHBIE BBICBITAHMSA, IETE-
XV, KPOBOMINMAHMA B MECTaX MHBEKLMMA, HEKpPO3bl KOXH); KpaiHe
HebJIaroNnpUATHBIE MECTHBIE pereHepaTUBHBIC Ipoliecchl (00MIMe HeKpo-
TUYECKUX TKaHel, TporpeccMpoBaHMe IIpoliecca YacTo C IIEpeXoOM Ha
MepeaHIo OPIOLIHYIO CTEHKY M T.AI.).

Y Bcex obcnenoBaHHBIX HaMM OOJIBHBIX npu M3Yy4EHUM CHUCTEMBI Ie-
MOCTa3a ITyTeM MccileloBaHMs 19 ImokasaTteneit GbUIM BHIABICHBI BBIpa-
XeHHble HapymeHusA. IlpakTdecku y Bcex BBIABRIUIach Jm6o I dasa
cuHupoMa JIBC u peanpHas Koarynomnatus, Jmbo 11 ¢asa (koarymonatus
norpebnenms) cuHapoma JABC ¥ moTeHLMaNbHAas TUIepKoaryisumsa. Orn-
peensuiach 4eTKO BBIpaXCGHHasi 3aBMCHMMOCTb ITyOMHBI HapylIEHMH OT
TSDKECTH COCTOSHMSA OOJNBLHBIX, pPacIIpPOCTPaHEHHOCTH THOMHBIX IIpO-
1IeccoB B OpioniHoi mmoyocty. ClieayeT OTMETUTb, ITO TIOKA3ATEIM KOary-
JiorpaMMbl, HauboJlee YacTO MCITOJIb3yeMBI€ B KIMHUYECKON ITpaKTHKeE
(ypoBeHb (pMOpPMHOTIeHa, TOJIEPAHTHOCTD TUIA3MBI K TENAapUHy M T.I.), 9a-
CTO ObUIM HeMH(OPMaTUBHBIMM M BapbMpOBaJIM OT BHIPAXXEHHOM TMITO-
KOaryJfLMK OO0 Pe3KOi I'MIIepKoaryJalui. B To xe BpeMs MHoOrue rokxa-
3aTeJlM CBUAETEJIbCTBOBAIM O HAaIIPSDKEHHOM (GYHKUMOHHMPOBAaHWM CUCTE-
MBI T€EMOCTa3a, O LMPKYJ/IMA B OpraHM3Me aKTHUBHBIX (pepMEHTOB CH-
CTEeMBI 'eMOCTa3a — TPOMOMHA M IUIa3MHMHA, 06 YMEHBIIEHWM OOIIEH aH-
TUKOAryJITHTHON aKTMBHOCTH IDIa3MBI M YKA3bIBaJIM Ha y4acTHe Tpombo-
LIMTapHOTO 3BEHa CHCTEMBI B JaHHOM ITaTOJIOTMYECKOM ITpoliecce.

PesymeTaTel MccliefOBaHMIT CUCTEMBL réeMOCTa3a IOKA3aJM, YTO TSDKE-
JIbli 3HJOTOKCHKO3, COIYTCTBYIOIIWI HEKIIOCTPUIMAIIBHON aHa3pOoOHOM
vHOex1mM, puBoAsa K paseutvio JIBC, omnocpenyer cBoe neiicTBue ye-
pe3 aKTMBaLMIO TPOMOOLIMTAPHOIO M IIPOKOAryJITHTHOTO 3BEHBEB CHUCTE-
MBI 'éMOCTa3a.

HavansHsie, noxcm}mqecme, npusHak ABC MOXHO BBISIBUTH 10
HCITOIb30BaHUA JIabopaTOpHbIX METONOB: IIOBBHIIIEHHOE CBEPTHIBAHMWE
KPOBH B MIUIaX, KaTeTepax M NpoGHpKax yXe MOXHO paccCMaTpUBaTh KaK
TNIPOSIBJICHME TMIIEPKOATYJAIMM, M, HaoGOpOT, JUIMTEIbHBEE KPOBOTEUe-
HMA M3 MECT MHBEKIIMH, Jierkoe oOpa3oBaHHWe CHHAKOB M I'€MaTOM, Ie-
MOpparuii CBUAETELCTBYIOT O THITOKOATYJIALIM.
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B TO Xe BpeMsa HeT COMHEHMI B TOM, YTO pelllalolias pojb B JQMar-
Hoctuke JIBC-cMHIpOMa TIpMHAUIEXKHUT METOdaM cClelMaibHOM Jabopa-
TOPHOU AMArHOCTHKM, TIpUYeM Haubosiee OTYETIMBBIMHU TIOKA3aTEJIAMM
JABC saenserca obHapykeHMEe B KPOBU TPOMOOLIMTOIIEHMH, ITPOXYKTOB
jaerpagauvy (pubpuHa-pubpuHOreHa, pacTBOPHMMBIX KOMIUIEKCOB ¢(HO-
pUMH-MOHOMEp, CHUXKEHHUE YPOBHS (HUOpHUHOreHa, NMpoTpoMOMHa, dakro-
poB V u VIII. OgHako, Kak yxe ObUIO CKa3aHO BBIIIE, B CIIydae HHU3KOM
aKTMBHOCTU M XpoHMYecKoro TeuyeHusa. JBC-cMHApoMa KOJMYECTBO
TpoMBOLIMTOB M YpOBeHb (hMOPMHOreHa MOT'YT OCTaBaThcs B HOPMAJIBHBIX
rpejejax M Jaxe ITOBBIILATHCA. DTO MOXET OTpaXXaTh HE TOJIBKO MX Ma-
Jioe noTpeblieHne, HO U BBICOKHWE KOMITEHCAaTOPHbIE BO3MOXHOCTH Opra-
HU3Ma.

[Mpu aHayM3e MOJIyYEHHBIX HaMM JaHHBIX OKA3aJI0Ch, YTO ObIIas KO-

| ary/JIiUMOHHas aKTUBHOCTh KPOBH M TECTHI, OXBATBIBAIOIIME BCe TpH (a-

3bl- FEMOKOATyJIALMM, He U3MEHSJIMCh. 3HAUUTEIbHO U3MEHAINCh TECTHI,
xapaktepu3yiomme JIBC-cuHapom. Tak, Habmoxanock yBemMYeHHEe KOH-
LeHTpauMK ¢(UOpUHOreHa Yy TIOJIOBMHBI OOJNBHEIX B CpegHEM Ha
200+11.6 m2%; y OCTaJIbBHBIX YPOBEHb €ro Koyebaics B Ipeaeaax HOPMEI.
®ubpoHoreH "B" y monaBnsioniero GoJBIIMHCTBA OOCIIEAOBAaHHBIX GBI
PE3KO MOJIOKUTEIbHBIM.

[TapakoaryJIsLIMOHHBIE TECTHI (TECT 3TAJIOHOBOM XEJATMHM3ALMM M
NpOTaMUH-CYIb(aTHBIA TecT) GbUIM M3MEHEHBI IIOYTH y BceX OOJBHBIX,
NpUYeM IepBblif TecT 6GbLI PE3KO MONOXUTENBHBIM ¥ 46,6% GONBHBIX, y
40% 6bU1 MoNoXuTeNbHbIM U Yy 13,4% — cnabo nonoxurensHbM. I1pora-
MMH-CYNb]aTHBIA TeCT 6bUI pe3KO ITOJOXMTEILHBIM y 91,2% obcieno-
BaHHBIX 60JBHBIX. AKTMBHOCTh (pakTopa XIII B OCHOBHOM He M3MeEHs-
Jlach, OIHaKO TpoMbormTapHbIi akrop III 6bUT yBeIMYEH B cpeqHEM Ha
9% y onHoil TpeTH GOJIBHBIX, Y OCTAIBHBIX KoOJebiics B TpeaenaxX HOp-
Mbl. [TponykTel merpagaliy pubpUHOreHa OBUIM IMOBBILIEHBI Y ITOXABIIA-
loliero GOJIBIUMHCTBA OOJNBHBIX, PETPaKLMsA KPOBSIHOIO CTyCTKAa Y BCEX
GobHBIX 6bUIa ycHIeHa B cpeqHeM Ha 15%. YV GONBHBIX, MMEIOIMX TUd-
(ysHble (OpMBI TIEpUTOHMTOB, coxepxXaHue aHTUTpoMOuHa III pesko
yMEHBILIAJIOCh, B psAlie Xe HabmomeHWii OH He OOHapyXWBaJICHd, YTO yKa-
3bIBAJIO Ha MCTOLIEHME 3arlaca WIA ITOHMKEHME CHMHTEe3a OCHOBHOTO (M-
3MOJIOTMYECKOrO0 AHTHKOATYJITHTAa U YBEIIMYEHHE PUCKA BO3HUKHOBEHMS
Tpom603a. B 3THX ciryyasx remapuHoTepanus 6puia HeaddeKTHBHON, Tak
KaK aHTUKOAry/JsIHTHOE OeMCTBHe relapvHa IIpOABIAETCA IIPM €ro B3a-
uMonelcTBUM ¢ KodakTopoMm — aHTHTpoMOuHoM III. BBemenue 6oib-
HBIM CBeXel IUla3Mbl — UCTOYHMKA aHTUTpoMOuHa III B kommuyectBe
200-300 M2 oqHOpPa30BO WJIM MHOTOKpaTHO B 3aBUCMMOCTHM OT OCOGEHHO-
CTel KJIMHUYECKOrO TEYEHMs MU CTETIEeHH BOCCTAHOBIEHMSA COOTBETCTBY-
IOLIMX ITOKa3aTeJIe KoaryJIorpaMMBl TTOBBIIAN0 3¢ ¢GEeKTUBHOCTD Irerapy-
HOTepanuH.

[Tpu M3yyeHuM nepudepUIEecKOro KpoBOTOKA 0 JaHHBIM Oyib6ap-
HOW KaImWUIAPOCKOIMM Y GONBHEBIX 6aKTepHalbHBIM IIIOKOM ObLIM BBIAB-
JIEHBI BblpaXCHHBIE U3MEHEHHS MUKPOLIMPKY/SILIMM — YMEHBUICHUE YMC-
Jla (PyHKLIMOHUPYIOILMX KAIMWUIAPOB, CIa3M apTepUOJ, U3BUTOCTb, aHEB-
pU3MaTHYECKMe BBHINAYMBAHUS, HEPaBHOMEPHOCTh Kamubpa, 3aIrycreBa-
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HMEe, HaIMYMe TPOMOOLIMTapHBEIX arperaToB B COCYIMCTOM pycie
cnamx-heHOMEH, 3aMEJICHHE KPOBOTOKAa B apTEPUAbHOM W BEHYJsAp-
HOM OTIeaX MMKPOLMPKYJIITOPHOIO pycia. 3a cYeT BHYTPMCOCYAMCTOM
arperalmy (pOPMEHHBIX 3JIEMEHTOB KPOBU COCYIMCTBIH PUCYHOK CTaHO-
BWICS HEYeTKUM, NMpepbiBUCTHIM. IIpH NpOAOIDKHUTENBHOCTH 1IOKa Goiee
48-72 yacoB M3MEHEHMs MMKPOLMPKYJILMK OBUIM HACTOJNBKO BBIpaXe-
HBI, YTO ITO3BOJIUIM FOBOPUTh O Pa3BUTHM MMKPOLMPKYJsiTOpHOro 6oka.

AHaJOrM4YHBIE JaHHBIE HaMM OBUIM ITOJyYEHHI B 3KCIIEPUMEHTE TIpU
MOJICIMPOBaHMM THOMHOrO rnpouecca, IMPOTEKAIOWEro ¢ y4acTUEM CMe-
IIaHHOK aHa3pobHO-a3pobHOi MuKpoduiophl. CocTosHME COCYAMCTOM
TIpOHMLIaeMOCTH orpeaessui 1o Merony M.I1.TopusoHTOBOM Mo otio-
XKEHMIO YacTMll KOJUIOMIZHOM TYyIIM Ha ITOBEPXHOCTH MMKpPOCOCYIOB,
MOJCYET COMEPXXKAHMA TMCTaMHMHA MPOU3BOAWIM B MX IUICHYATBIX Tperna-
paTax ()OOpPECLIEHTHEIM METOAOM C MCIIOJIb30BaHHEM OpTO(dTaIMeBOro
anpaernaa upMel "Serva”. HabGmomamice TsKesble paccTpoMCTBA B CH-
creMe MMKporeMoLMpKyisiuuM. [loBbliieHHas cocyaucTas ITpOHMLIA-
€MOCTh COIIPOBOXIAJIACh BBIXOAOM M3 IIPOCBETA COCYAa IUIa3MEHHBIX
6ekoB ¥ (pOpMEHHBIX 3JIEMEHTOB KPOBM, BO3HMKAIM IUCTpodHYecKue
U3MEHEHUA B SHAOTEIMOLIMTAX, ABJICHUSA Ca’ka SPUTPOLIUTOB, ITOJIOXH-
TENBHOrO JIeMKOoTaKcHca, TpoMboobpasoBaHuUsA. Pe3ynbTaTel Mopdosioru-
YecKoro M (pmoopecLieHTHO-MMPOCKOIIMYECKOIO aHaIM3a ITOKA3aJMd, 4YTO
B MeXaHM3ME ITOBBILIEHHON! MPOHMLIAEMOCTH MOKPOCOCYIOB B PETHOHE
MATOJIOTHYECKOTO ITpoliecca BaXHYIO pOJIb MTpalOT CEKpeTUpyeMBblie TKa-
HEBBIMM JTaGpoLIMTaMM OMOreHHbIe aMHMHBI (TMCTaMHMH), O 4YeM CBHIe-
TEJIbCTBOBaJIa BbIpaXXCHHasA AETPaHYJALMA TYYHBIX KJIETOK Ha TO3XHMX
3Tanax pasBUTHA IATOJIOTMYECKOrO ITpolLiecca, COIPOBOXIAIOMIAACST YCHU-
JIEHHBIM ITOCTYILIEHMEM I'MCTaMHMHa B IEPUKAITWJULIPHOE ITPOCTPAHCTBO.
Hamyre B CTeHKaX MMKPOCOCYIOB (PMKCHpOBaHHBIX UMMYHHBIX KOMII-
JIEKCOB Ha 3TalaX pasBUTHUA IIATOJIOTMYECKOIO ITpOLIEcCca, BHI3BAHHOIO
aHa3pobHOI1 GIIopo¥, CBUAETEILCTBYET O TOM, YTO B IaTOreHe3e BOCIa-
JIEHUS 3aMHTEpPECOBaHBI TakKe M MMMYHOITATOJIOTMYECKUE MEXaHMU3MBI,
KOTOpbie 00YCJIaBIIMBAaIOT ITPOJIOHTMPOBaHHOE TeUeHUE BaCKYJIMTOB U re-
HEpaJIM3alivIO BOCITAJIATEIILHOIO IIpoLiecca B LIEJIOM.

AHalM3 JaHHBIX IOKA3aJl, YTO TIPU 3KCIIEPUMEHTAIBHO BOCIPOU3BE-
JeHHOM aHa3pobHOI MHEKIMU ITopaxkaloTcsi Kak B-, Tak U T-kneTku-
XeJmephl, B3aMMOAEHCTRYIONIME TIPU PasBUTUM T'YMOPaJbHOTO UMMYHHO-
ro OoTBeTa, a Takke T-Kwurepbl — 3hdeKTopbl KICTOYHBIX MMMYHHBIX
peaKiMn.

HccenoBaHus LIEHTPaJIbHOM IeéMOAMHAMHKK Y GOJBHBIX ¢ mubdys-
HBIMM (OpMaMH TIEPUTOHMTOB W TSIKEJNOHM CTENEeHBbIO MHTOKCUKALIMH
(baKTepHANbHBIM IIOKOM) YETKO COOTBETCTBOBAJIM OCOOEHHOCTSAM pa3BH-
THUs THOMHOM MH(MEKIMM U COCTOSHUIO OpraHMsMa B LiesioM. Hauboiee
TANMYHA TFeMOOMHaMMYecKasd KAapTMHa, KOTOpas 4YacTO ITO3BOJIIET pac-
MO3HaBaTh 10K, KOIJa IT0 BCEM OCTANBHBIM KJIIMHWUYCCKUM ITOKA3aTEIsIM
€ro TeYeHHEe OCTaeTcsi CKPBITHIM. Y BceX GOJIbHBIX 3TOM TPYIIIbI YBEIM-
YyyBaeTCs MMHYTHBI 06heM cepaua Ha 70,842,1% (p< 0,001), cHyokaeTcs
obiree nepudepudecKkoe corpoTuBieHue (Ha 51,8+1,9%) u cpenHee ap-
TepuanbHOe HaBneHWe (Ha 24,8+ 1,1%, p< 0,001). Ilpu atom ynapHbii
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‘UpObeM YBEIMYMBANICA JIMILDL Y TIOJIOBUHBI OOJIHBIX 3TOil IPYIIIbI, a Mpo-
£ M3BOAMTEJIBHOCTh CepJilia B OCHOBHOM BO3pacTajia 3a CYEeT TaXWMKap[IvM.

AHanu3 AMHaMMKH MCCIIEAYEMBIX ITOKa3aTeJicii B OJIMIOaHypHYECKOMU
“TsTalMM OCTPOM TOYEYHOH HENOCTATOYHOCTH, MMEBILIEH MecTo y Bcex
MyMepIIMX Ha KOHEYHbIX CTaiMAX IIpoliecca, OOHapyXWBall COXpaHEHMe
XayecTBEHHOIo eAMHOO0pa3usa CABUIOB B IPYITIaX C JIETAIBHBIM MCXOAOM

14 BBDKMBLIMX NMAaLMEHTOB. B rpyrmmie BEDKMBIIMX COXpaHSJIMCh OCHOBHEIE
IFIpU3HAKH, XapaKTEpU3YIOLIMe TYITEpAMHaAMWYECKMIA OTBET CEepIedHO-CO-
(SYIUCTOM CUCTEMBI — OTMEYaJlaCh OTYETIMBAs TCHACHLIMA K ITOBBHIICHUIO
Jobuiero mneprgepuYecKoro CONPOTHUBIIEHUSA C €ro HopMaiM3alMed B
)KOHLIE CTauM oJiMroaHypuu. IlapajuienbHO OTMEYAIOCh YIIydIIEHHE COK-
WPaTUTENIFHOM CITOCOOHOCTM MMOKap[a, YTO BBIpaXajloch B pOCTe yaap-
)IHOU paboThl OOOMX JKEIYHOYKOB CO CHVWDKCHMEM NaBJIEHHUS MX 3aIlOJIHE-
(UL,

' Jlna ymepumx G0JbHBIX GBUIO XapaKTepHBIM HapacTaHWe IPH3HAKOB
JJIEKOMIIEHCALMM KpoBooOpaieHns. OHM TpOABISUINCH TIPOrpecCUpy-
OOIIMM TIaJeHWeM IPOM3BOAMTENILHOCTU Cepllia, paboThl XEIyIOYKOB,
{(pa3BUTHEM TMIIOTOHMH, TaXMKapAMM C HapymeHuWeM purma. Ha6mona-
JIIOCh TaKXe YBEJIMYEHUE JIETOYHOM TUIIEPTEH3UM IIPU OAHOBPEMEHHOM
¥BO3paCTaHUM JIETOYHO-apTEPUAIBHOTO COIPOTHBIIEHUS.

IIpy wuccregoBaHUM KHUCJIOTHO-IIEJIOYHOIO COCTOSHHUA W BOXHO-
£3JIEKTPOJIMTHOrO 6aslaHca y HaGmogacMbIX HaMu OONBHBIX ObUIa OGHapy-
1OKeHa 3aBUCUMOCTDb BBIABICHHBIX HapyIIEeHWHA OT TAKECTH COCTOAHHUSA
@0OJIbHBIX.

Y GOoJIbHBIX C SABJIEHUAMH SHIOTOKCHKO3a JIETKOH CTEIeHW He OTMe-
MYaJIOCh 3HAYUTENbHBIX HApYLIEHMH, YTO He TpeboBaJio CIELMabHOMN
JKOppUTHUpYIOLLEl Teparmuy. TaKOBOi SBIAJIACH caMa oIepaliis, aHTUOaK~
ITepUaJibHas Tepanusi, obmas MHGY3MOHHO-TpaHC(Y3UOHHAA Teparmd. Y
J6OJIbHBIX C UHTOKCHKALIMOHHBIM CHHAPOMOM CpEOHEW TKECTH YXE€ OT-
AMeYaJIMCh M3MEHEHMs IIoKa3aTesieil BOXHO-3JIEKTPOJIMTHOIO OOMEHa B
IBMIe HEBbIPaXKEHHOM! IMITOKAIMEMMH, YMEPEHHOM runepHaTpueMmun. Bhi-
Jla BbISIBJIEHA YETKasi 3aBUCMMOCTb: YEM pacIipoCTpaHEHHee ObUIM ARITE-
iHUA TIEpUTOHUTA U BbIpaXXeHHee Iape3 KMILIEYHMKA, TEM THITOKAJIMEMHUS
J6bTa Gonee BbIpaXkeHHOW. Y HeboJIbIIONH Ipynmbl 60MbHBIX GBUIM OTMeE-
‘yeHbl HapylIeHWs B BUIe TUIepkanvMeMud. I'MnepkajivemMuio B IUIa3me
IMbl CKJIOHHBI OOBSCHUTH KJIETOYHOM THITOKAJIMEMME, M TIO3TOMY BCEM
J60JIbHBIM MPOBOAWIM TepaIuIio IpernaparaMu Kamisg. IIpu aTtoM Mbl yoe-
\IWINCh, YTO ONAaCHOCTb IEPEIO3MPOBKUA KAJMA IPU TAXKEIOU HWHTOKCH-
'KaLMu 0e3 ocTpolf MmoYeyHOH HEeIOCTaTOYHOCTH IIpeyBeildueHa. [laxe
| [IocJIe BBEACHHUS B IpolLiecce UHTEHCHUBHOM TEpaIMy GOJBIIMX K03 KU
. HE KOMITEHCUPYIOTCSl BCE €ro IoTepu (0coOGEHHO NMpHU OOIMMPHBIX THOM-

HBIX Ipolieccax), ¥ B TeYeHHE IIMTEIHBHOIO BPEMEHM OCTAIOTCS ABICHMUS

runokaeMum. I1oBTOpHBIE 3jIeKTpoKapauorpaduuecKkiie UCCIeA0BaHUs
IO M IocJie NMPOBEACHMUA Tepalliyi KaJIMeM CBMIETEIbCTBOBAIM O OJarorr-

PUATHOM IMHAMMKE B CTOPOHY HOPMaJIM3ALlMK KAIMeBoro obMeHa.,

HauGosnee BbIpaXeHHBIMU OBUIM M3MEHEHUs BOIHO-3JIEKTPOJIMTHOIO

obMEHa M KHCJIOTHO-LIEJIOYHOTO COCTOSHMA Y OOJBHBIX C SBICHUAMM

MHTOKCUKALIMA TSKEJION CTENEeHM IpU OOLIMPHBIX pacIpOCTpaHEHHbIX
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fipoLieccax B GpIOIIHOM MOJOCTH..Y GONBIIMHCTBA GONMBHBIX 3TOW IPYMIbI
OTMeYeHa apTepHallbHasA TUIIOKCEeMHUsA co cHuxeHueM PO, aprepuanbHoi
kpoeu (PaO,) B cpeaHeM no 55-70 mm pm.cm. Ilpu GrarornpuaTrHoM uc-
xone PaO, nocTerneHHO HOpMaIM30Baoch K 8-12 aHio, nipy Hebnaronpu-
STHOM Te4EeHUM COXpaHIach CToiKas rumokceMus. PO, BeHO3HOI Kpo-
BU y GOJIBIIMHCTBa OOCJIEAOBAaHHBIX GOJIBHBIX HaXOAWJIOCh Ha HWXHEH
rpaHule HOpMBI (B cpenHeM 35 mm pm.cm.). Ilpuyem ciemyer oTMETUTD,
YTO cTOMKas TMIIOKCEMMs COXpaHsJach ITOCTOSHHO TIpU HebiaronpusT-
HOM Te€YEeHHWM MH(EKLIMOHHOrO Ipoliecca U JIETaAJIbLHOM Mcxoze 3abonesa-
Husa. He 6pUTO 4eTKO BBIpaX€HHOK ONHOTHUITHOCTU M3MEHEHMI KMUCJIOT-
HO-IIIEJIOYHOIO COCTOSAHMA. EclM y OOHMX OoTMeYayuch SIBJIEHMsI Bbipa-
XXEHHOro MeraboJMYecKoro auMmosa, TO Yy APYro rpynmsl — meTabonm-
YECKOro ajikajo3a. ¥ HeOoJIbLUOW Ipyruibl 60JbHBIX TIOKa3aTENM KUCIIOT-
HO-LIEJIOYHOTO COCTOSHUS OBbUIM B Ipe[esiax HOpMbI, HECMOTPSI Ha 06-
LIee TAXKEJ0e UX COCTOIHHUE.

Bosibiuye M3MeHeHMsi ObUIM OGHapyXeHBl 'y HabomaeMbIX HaMu
GOJNIbHBIX TIPM HM3YYEHWHM WMMYHHOIO CTaTyca, INpWYeM BbIpaK€HHOCTH
STUX HApYLICHW 3aBHCEJIa OT CTENEHM BBIPAXXEHHOCTH VIHTOKCMKALIMU
W, MOXET OBbITh, JaXe criocobcTBOBajla 3TOMY. B pe3ymbraTe rnposeneH-
HBIX MCCIIENOBaHUM IO MMMYHOJIOTMYCCKHM ITOKA3aTeNSIM ObUTH BBISABIE-
Hbl TPU CTENEHH BTOPUYHOIrO0 MMMyHoIehULMTA: JierKas, cpeaHas U Ts-
JKeJiasi, TIpUYEM, KaK ObUIO CKa3aHO BHINIE, CTENEHM TAXKECTU BTOPUYHO-
ro MMMYHOAE(MHLIUTa COOTBETCTBOBAJIA CTENEHb TSKECTH MHTOKCHUKALIM-
OHHOro CHHIAPOMAa W TAXECTb COCTOSAHUA GonbHBIX. CllenyeT OTMETHTH,
4YTO HWHOIAa OTCYTCTBOBaJla KOPPEATHBHAsA 3aBUCUMOCTb OTAEIbHBIX
3BEHbEB MMMYHMTETAa OT CTENEHM MMMyHomeduumTa. Toraa BhISBISUIaCH
YyeTKasl KOppeJisILMs MEXAY CTEINEHBIO TSKECTH KIMHUYECKOTo TeYeHUsd
3a60JIeBaHMSI M CTEIICHBIO BTOPUYHOIO JeeKTa MMMYHHOM CHUCTEMBI.
Pan MMMYHOJIOTMYECKMX ITOKa3aTelleil — YpOBEHb CIIOHTAHHON Cyrpec-
CUM W KOHTpPAacyIpeccopHas aKTHBHOCTh, (PYHKLIMOHAIBHBIE XapaKTepH-
CTMKHM HEHTpodWIUTOB — 6bUIM MHGOPMATUBHBIMH B OIpelesieHUH CTe-
TIEHH TSDKECTH MHTOKCHMKALIMOHHOIO CMHAPOMA.

He 3amaBasich LIebIO BBIACHUTb TIPUYMHBI MHTOKCHKALIMM IPU HeEK-
JIOCTPUAMANBHBIX MHMEKUUAX OpIOUIHOM ITOJIOCTH, YTO BBIXOAWIO 3a
Tipefielibl JaHHOW paboThl, MBI IOCTApaJIMCh HA OCHOBAaHWM TPOBENEHHBIX
HccleqOBaHWIA BBISBUTh Haubollee XapaKTepHble KIMHMYECKWE U Jlabopa-
TOPHBIE IMPOSBIECHHUS MHTOKCHUKALIMM M B MX CBETE 0OOCHOBaTh IPUHLIU-
IMbl UHTEHCUBHOW Tepaliiy, HalpaBJIEeHHOU Ha KOPPEKLIMIO BBISBIEHHBIX
HapyllIeHHWA roMeocTas3a.

I'aBHBIM 3JIEMEHTOM B KOMIUIEKCHOM JIEYEHWM GpIOLIHOMNOIOCTHBIX
MHGEKLWHA, TIPOTEKAIOLIMX C YYaCTUEM HEKJIOCTPUAUAIBHON aHa3po6HOM
MHUKpOGQIIOpHI, SBIAETCA PAIUKAIBHOE XHPYPruyecKoe BMELIATEIbCTBO C
JIMKBUIALMEH MH(EKUMOHHOrO o4ara. OCHOBHBIMM 3aa4aMU KOMILIEKC-
HOW Teparu, MPOBOIMMOI B ITOCJIEONEPALIMOHHOM ITEPHUOE, SBIAIOTC:

|. Hopmammsalms ¢pyHKLMA OpraHoB M CUCTEM, KOPpPEKLIMsl HapylIeHUiH
roMeocTasa:

a) KOppeKLMs BOAHO-3JIEKTPOJMTHOIO O6MEHAa M KHMCIIOTHO-ILEIOY-
HOT'O COCTOSIHMS;
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6) Koppekis 6eIKOBBIX pacCTPOMCTB M aHEMMM;

B) KOppEeKLUMsA HapylIeHUI reMocTa3a U HapylleHU MUKpPOLIMPKYJIa-
151717 H g

r) yayyiureHue (YHKUMA CepACYHO-COCYAMCTON M HbIXaTelNbHOH CHU-
cTeM;

1) ynayqiueHue (yHKLUMI ITapeHXMMaTO3HBIX OPraHOB;

.£2. Bbopnba c MHGpeKUMEA ¥ MUHTOKCUKALIVEHA:

a) obuas aHTUOaKTepHalnbHAs Tepanusa (aHTUOMOTMKM, METpPOHMIA-
30JI, AMOKCUIMH U UX COYETaHUA); ]

6) 3KCTpaKOpropaJibHbIE METOABl JIeTOKCMKALIMOHHOM Teparuu
(rulasmacpepe3, reMocopbLMs, YIbTpathHoIeTOBOE OblydeHHEe Kpo-
BH).

£3. UMMyHOKOppHUrupylomas Teparvs:

a) MMMYHOMOZYJIATOPHI LIeJIEHAIIPaBJICHHOM MMMYHOKOPPEKIIMH
(T-axTMBHMH, TUMAJIUH, B-aKTHBMH-MMEIIOINI);

6) HecrieLMpuyeckue HMMMYHOCTUMYJIATOPHI (JIEBaMH30JI, HEKapHC,
HYKJIEMHAT HATpHA);

B) ayToTpaHc(y3UH yJIbTpadHoIeTOM OOIy4YeHHOI KpOBH.

ITocmynuna 26.06.95

wvie/rne N2 YLAUSHRA-UL URY/ADLALU3 D
UGUVUYSNRE3UUE LvyOUSAN ArAd U3 Vh
ANk PUMrUVEYAR3SEM G4 MELPSAVRSVEN

U.UZndhwlilihupuli

Wfuumwlph GujumwyG t tnkp mumiGwuhpt] wGwkpop oy Ynumphpug
Whypndmnpwyh nipp Gt GauGwympynGp npoyjw)Gh funnnsh pwpwjuwuynyymbph
il yiphunGhwGtph qupqugdwG dtg:

UGglugywo YhGhywhnpéwpwpwljuG htmuqoumpymbGGiph i unwg-
{Jwd wmyjuyGlph Yipmompyul hhdw6 ypw dpwlpty £ wjunnpnydw6 G pmd-
{6 hwdwihp dtpoghlwu:

(13 numphmquy hGptyghwih niwypmd hGunpuhljughwih wpmuwbwymiwG
imudtiGwplnpny jupnpuwnp GpwGGGpG GG (Gjynghwmngp, wGtdhwd, hidnyb-
ipw(, hGunpuhwghwjh (GjYnghmwp hGptipuh pwpdpugmip, hndtnumwgh
{thotanjumpymGp S.U.U. (d@h)-hwdwjumwGhyh dtiny, 9pw-wnuwjhG thnfuwGw-
dnipjul tn ppyw-hpiGuyhG hujuwuwpulpzempyul pwjummdp, hdmG hwdw-
fjunpqh JuwGqupmunp:

*mdiwi qpjuwynp EivtGnG E hGdtyghwih ogwfuh hinwgdwdp ninliligynn
mupiwuwljuG hudwujuumuuiuw6 JhpupmdwluwG shpwinnipymGa, np6 wg L
fpugymad jmupdtip hGpmqhnG nighGunpuhljughnG pnidiwG htn qniquihtin:
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PERITONITES AND ABSCESSES OF THE ABDOMINAL
CAVITY AT PARTICIPATION OF NONCLOSTRIDAL
ANAEROBIC MICROFLORA

S.S.Hovanissian

The aim of this work has been to study the role and significance o
nonclostridal anaerobic infection in the development of peritonites ane
abscesses of the abdominal cavity.

On the basis of our clinical and experimental researches and analysi
of the data obtained a complex method of diagnosis and treatment o
these pathologles has been elaborated.

The main element of the treatment is the radical and adequatn
surgical intervention with liquidation of the infection focus on th
background of the complex corrective infusion therapy.
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INDUSTRIAL HYGIENE OF WORKERS HEALTH CONDITION
IN THE MANUFACTURE OF LEAD CRYSTAL

L.A.Saryan, E.A.Babayan, R.D.Hovanessian,
L.G.Avakian, R.O.Ohanian, V.B.Kaphian, L.D.Vardazarian

/West Allis Memorial Hospital Industrial Toﬁcology Laboratory, West
Allis, WI, USA; Armenian Institute of General Hygiene and
Occupational Diseases, Yerevan, RA/

Key Words: lead intoxication, hemoglobin, erythrocyte
protoporphirin

Armenia has been a center of glass production and use for several
millennia [1]. Excavations at the prehistoric burial site known as
Lchashen, located on the western shore of Lake Sevan, have revealed
glass beads dating to 1500 BC. Glass artifacts such as blown flasks and
bowls over 2000 years old, including both objects imported from nearby
countries and wares of local manufacture, have been discovered during
excavation of ancient Armenian sites such as Karmir bloor, Artashat and
Garni near the city of Yerevan. During the middle ages glass manufac-
tures gained an importance, and the medieval cities of Dvin and Ani, in
particular, were noted centers of production. Due to their diversity of
shapes, harmony of colors and broad applied use, Armenian handicrafts
were in constant demand in neighboring countries.

Armenia is rich in the raw materials needed for glass manufacture,
and has prospects for further development of this branch of industry.
Presently, factories in the Armenian Republic fabricate glass for windows,
electric insulation, optical applications, lighting, fiberglass, and lead
crystal. Crystal products designed for light fixture are made at the
Armenian Electric Light Plant near Yerevan. The manufacture of
decorative lead crystal glassware in Armenia began about 25 years ago at
the Armenian Lead Crystal Factory located near the town of Arzni.

Taking into account the fact that lead is a highly toxic substance, and
that human lead exposure as well as lead contamination of the
environment are matters of international importance for public health [2],
the Environment Committee of the Armenian Engineers and Scientists of
America, Inc. in collaboration with the Laboratory of Industrial
Toxicology of the Armenian 'Institute of General Hygiene and
Occupational Diseases, and with the financial support of benefactor Mr.
Lemyel Amirian, is presently conducting a comprehensive research
program to investigate lead exposure in Armenia. This article presents the
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results of a portion of this study pertaining to the industrial manufacture
of leaded crystal glassware at the Arzni Lead Crystal Factory.

Material and methods

Concentrations of lead oxide, quarts, potassium, potassium nitrate,
soda ash, zinc oxide, arsenic and nickel in air were measured in 188
samples taken from the raw material preparation workshop. Additional
samples for lead (40 samples) and carbon monoxide (30 samples) were
obtained from the melting workshop, and for lead (20 samples), sulfuric
acid (10 samples), and hydrofluoric acids (10 samples) from the engraving
workshops. These determinations were performed using methods accepted
by the Ministry of Health of the former USSR [3].

Samples of settled dust (24 wipes) were obtained from floors and
machinery surfaces in the raw material mixing shop, casting shop, artistic
and regular engraving shops, office, and from the hands of some workers
using soap- impregnated wipers. Wipers were digested in hot nitric acid
and lead was determined by flame atomic absorption spectrometry using a
modification of United States national Institute of Occupational Safety
and Health method 7082 [4]. Quality assurance was established by
successful participation in the Armenian Industrial Hygiene Association
environmental lead proficiency analytical testing program.

Samples of the whole blood from factory workers in various
workshops were collected into evacuated tubes containing sodium
heparin,, and analyzed for lead, hemoglobin, and erythrocyte
protoporphyrin in 38 workers and subsequently in 19 workers, according
to well-established, previously described methods [5]. Quality assurance
for blood lead and protophorpyrin determinations was established by
successful participation in several external proficiency testing programs,
including the quarterly blood lead program of the United State College of
American Pathologists.

Results and discussion

The manufacture of lead crystal products creates conditions in which
workers come into contact with a wide ranges of harmful factors which
are hazardous to their health. Accordingly, this study was undertaken to
investigate working conditions during lead crystal manufacture, and to
evaluate the health of workers exposed to lead and other harmful agents.

We should begin with a brief description of the technological
peculiarities of the manufacture of crystal products, pointing out those
factors which influence hygienic conditions. The production scheme
requires, the use of free-flowing bulk raw materials in approximately the
following composition; quartz sand, 49.2%; lead -oxides 21.9%; potassium
carbonate 15.7%; potassium nitrate 7.4%; sodium carbonate 2.9%; zinc
oxide 0.8%; arsenic compounds 0.4% and nickel compounds 0.003%.

The powdered constituents of the glass are measured, mixed and
melted at approximately 1400 degrees Celsius: molten glass is removed
from the furnace and cast or hand-blown into the desired shape; when
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% cool,' each object is individually engraved and polished using grinding
171w heels.

In the mixture preparation shop, workers are subject to
‘| :pneumoconiosis, and may ' inhale’ chemical aerosols, foremost among
1 these being lead oxide. Table | presents data on the content of lead oxide
& and quartz aerosol in the working zone air of the mixture preparation
z shop

This area is highly contaminated by dusts rich in lead and silica. The
& airborne lead concentration was found to be as high as 18.6 milligrams
| per cubic meter, and quartz dust as high as 200 milligrams per cubic
1 meter. These 'concentrations exceed the TL values and maximum
] permissible concentrations recognized in the USA and in Armenia several
1 fold. The concentrations of other chemical aerosols, such as arsenic and
1 nickel, are lower, but exceed applicable standards in some instances.

Operations at thé beginning of the 'process, including loading and

unloading, pacing, measurement, mixing, grinding and transport of raw
materials, result in the dispersal of harmful dusts which, because of poor
housekeeping, ineffective ventilation, and absence of other methods of
dust suppression,, may be inhaled and/or ingested by workers.
Furthermore, dusts are transported to clean areas on the soles of shoes
: and by the tires of forklifts. Gross contamination of the shop floor and
. machinery by red lead oxide dust was observed. Because of a lack of
. effective housekeeping, this material poses not only a threat to the health
» of the worker and his family, but also may be responsible for more
. general environmental contamination.

. En m -

Table 1

Aerosol content of harmful substance in the air zone at the shop of raw material
preparation for melting (mg/m’)

Substance N of samples = Concentrations MAC in the air of the working zone
lead oxide 28 2.95-18.6 j 0.01
quartz 30 118.2-200.0 1.0
potassium 30 2.3-39 2.0
potassium nitrate 28 2.9-5.3 5.0
soda-ash 30 0.95-3.4 2.0
zinc oxide 20 10.2-08 0.5
arsenic 12 0.09-0.2 0.2
nickel 10 0.006-0.035 : 0.05

Besides exposure to chemical factors, workers are subject to heavy
physical’ exertion, sometimes under adverse climatic conditions. Several
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operations in this department are poorly mechanized or demand the usel
of manual labor in the case of the conveyor equipment malfunction.

Occasionally, a worker may be required to carry several tons of
material in a shift, which can be quite taxing especially in the summer
months when the ambient temperature is 30 to 34 degrees Celsius.

Working conditions are similarly unfavorable in the furnace area,
where sift blend and crystal wastes are melted (Table 2).Furnace loading
with the powder mixture is accompanied by the release of polycomponent
dust into the workroom air. Here too, air concentrations of lead oxide
and silica dust exceed the TLV by more than ten fold.

At the next stage of production, the furnace and glassblowing
operations, workers are subject to multiple harmful factors, including
chemical exposures as described previously; occupational accidents such
as burns from molten glass and cuts from, broken glass shards; heavy
physical loads; high temperature working condition; and significant
thermal radiation. The air temperature at the opening of the furnace
during rabbing or poking of the glass melt can reach 40 to 42 degrees
Celsius in the summer. Though this operation is of short duration, it must
be repecated often, sometimes dozens of times in one shift. Air
temperatures adjacent to the furnace, where the glass blowers are
stationed, are also quite high. .

Table :

The level of physical and chemical industrial factors in the working zone of the
melting shop. (Summer time)

The place of  Airt° Thermal Relative Air Air content (mg/m’)
determination (°C) radiation humidity speed
(calfem2) (%) (m/sec)

mixture lead CO

fumes

Melting furnace  33-36 - 20-23 0.8-1.4 18.5-66.5 - 0.3-0.6

loading place

At the furnace  40-42 24-4.1 16-18 1.1-1.5 = 8.2-29.5 0.7-1.6
On the working 35-39 1.8-2.6 °16-19 0.6-1.0 - 3.0-16.9 -
place of the press

operator

On the working 37-40 2.2-3.4 16-20 1.0-1.3 - 6.4-20.3 0.6-0.8
place of the glass -

blowing worker

The final stages of lead crystal production involve the faceting,
engraving, and polishing of semi-finished . crystal products. Lead dust
emissions are significant but mitigated somewhat by the use of water-
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suffused grinding wheels (Table 3). During these processes, in addition to
lead dust aerosols, vapors of sulfuric and hydrofluoric acids penetrate the
working zone air, Concentration of these acids in some cases exceed their
MAC levels as much as 12 and 14 times respectively.

Table 3

The contents toxic substance in the air of the working zone at the plots-bays
of semifinished crystal products (in mg/m’)

The plots Lead Sulfuric acid fumes  Hydrofluoric acid fumes

Cutting and faceling 0.23-0.49 - -

Engraving, grinding, 0.11-0.18 0.7-12.1 2.1-7.0
polishing

Only at the stage of packaging of the finished products are workers
not subject to harmful environment factors.

During a walk-through tour of the lead crystal factory made in
September of 1993, we obtained several one square foot (approximately
900 cm’) wipe samples taken from the floors and machinery surface at
working height in the principal workshops. These samples were analyzed
for lead content (Table 4). In comparison to the 200 microgram per
square foot post-abatement residential floor cleanup interim standard
which is applied in the United States, all of these readings indicate gross
contamination of the working area by lead dust. The lowest of nineteen
working area samples read nearly 4000 micrograms lead per square foot.
Workers’ hands showed contamination at an average of about 500
micrograms per wipe, and even floors in the presumably clean office area
were significantly contaminated at levels of about 750 micrograms per
square foot.

Table 4

Lead in dust Arzni lead crystal factory (9-93)
Department Area Lead, mcg/square foot n
Lead oxide mixing area 66.000-415.000 4
Quartz sand mixing area 5.200-19.800 4
KNO; mixing area 11.000-15.500 2
Casting area . 7.000-13.700 2
Attistic engraving 10.800-18.200 3
Regular engraving 3.800-51.400 4
Office hallway floor 606 - 879 2
Hands of casting workers 288 - 852 mcg/wipe 3
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In order to evaluate the absorption of lead and health status of
workers in this facility, biological monitoring and medical examination of
workers was conducted. Table 5 summarizes the results of biological
monitoring for blood lead and erythrocyte (zinc) protoporphyrin
conducted in November 1991.

Table 5
Biological monitoring at Arzni lead Crystal factory (11-91)
Blood lead value ZPP (mcg/dL) .
Job classification n (mcg/dL)
range meantSD meantSD
Mixers, melters, and glass 7 42-89 63+19 2594166
casters
Glass engravers 9 19-53 34115 52421
General labor (QC, forklift, 9 "o 15-50 32412 85172
mince., inventory, elc.)
Administration, office, 8 10-20 1444 3519
guards
Chemists, chemical 5 4-10 73 30+4
cngineers

Workers were divided into five categories based on their usual job
duties, as follows; mixers, melters, and casters; engravers and polishers;
general labor, such as maintenance, quality control, inventory control,
and worklift transport; administrative workers such as chemists. Among
- workers in the mixing, melting, and casting areas blood lead values
exceeded permissible norms applied in the USA and Europe; values up to
89 micrograms lead per deciliter whole blood were observed for workers
in this group, with a mean of 63 micrograms per deciliter for 7 workers
tested. Engravers and general laborers were found to have lower values on
average, between about 15 and 53 mcg/dl, in these two groups, blood lead
values of some workers reached the maximum levels allowed by the
United States Occupational Safety and Health Administration lead
standard. Administrative workers and chemists had very low blood lead
levels and are in the lowest risk category.

Follow-up blood lead sampling was performed in September of 1993
(Table 6). Nearly two years later, blood lead levels remained excessively
high, especially among workers in the mixing, melfing, and casting shops.
The highest erythrocyte protophyrin values were observed among mixers,
melters and casters. Hemoglobin levels were acceptable except for a single
worker, who had extremely high blood lead. The hemoglobin of 13.9
grams per deciliter and erythrocyte protophyrin of approximately 400
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micrograms per deciliter in this worker suggest developing anemia due to
lead intoxication.

Table 6
Biological monitoring at Arzni lead Crystal factory (9-93)
Job classification n Blood lead value ZPP (mcg/dl)
(mcg/dl)
range mean + SD mean * Sd
Mixers, melters, and glass 7 36-82 64+15 227+143
casters
Glass cngravers 1 ; 20 = 44
General labor (QC, 6 8-47 29+14 48122
forklift, mtnce., inventory,
ele.)
Administration, office, 3 6-8 7+1 3118
guards
Chemists, chemical 2 5-8 612 46+11
engineers

Medical examinations were conducted by occupational physicians on
sixteen workers with the highest blood lead levels. The examination
revealed signs of chronic lead intoxication in four workers, dust bronchitis
in three workers and early manifestation of pneumoconiosis in one
worker. -

Conclusion

This study demonstrates that the manufacture of lead crystal is fraught
with several occupational hazards of which lead intoxication is one of
most serious and prominent. Extreme conditions such as these require
urgent improvement in work practices, ventilation, process mechanization
and sealing, housekeeping, worker education and hygiene, protective
clothing and changes of clothing, and if possible, respiratory protection. A
comprehensive list of these measures has been presented to the
management of the factory for implementation.

Submitted:12.06.95
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UCchvuSUvLk {PGRELVUY U LUVLAMVELR
UNNLUYlYy L hGAUYL YUNUL MU ARMUUNDL
p3nrrELUMTYUAR ULSUALARO3ARGART

LU Uwppul, E.U Lwpw iwli, 1. % &nfhwlilihujud,
L. Q. Ujuqyub, 1} O. Ohwlipuli, <L P. Guuppub, L. ‘¥ Lwpnuqupul

Yuwujup wwpniGwynn pympnuujuyn wpnwnpoipyniGp juuywod b dwo-
Gwqhmwlw6 puqiwphy yuwGquynp qnponGGtph YGwuwlun wqntignipywa,
hwlpuubu wupupny poiGuynpytim hGwpuwynpoipjw htn: £jniptinuujwln
wpumugpoipniGmd w2fuwwnnn pwGynpltph opqubhquimd Yuwujwph t dGwguo
Gympliph wqnlignipymbp qGwhwwmbtim hwdiwp mumdGwuhmt] £ onmd
Guunud thnpnt vk YtpohGGtphu wwpmGuympymbp, wpjul d69 uwupwph pw-
GulynpymGp i pwGynpGbph wronewlywi Yhéwlp: Onmd G Gunwd thnym Uk
Jwujwph wwpmGuynipymbp fjuhun qipuquignud & pnyypuwmplith GnpdwGbpp,
hulj juwnGnipy WwwmpwumonGliph, dnynnGtph e JunuupuponGiph wppul dbe
wyl pwpdpugwd k ti hwuGmy L JuwGquynp swihtph (GhGsta 89 dyq/np): -
wwpny poiGwynpiwG G wGGbp G6 hwjmGwptptp wpjwG dGe wjn dtumwnh
pupén upupniGuynipymb mGhgnn 16 pwiynpGtiphg snpup dnu:

TUTUEHA TPYJIA U COCTOAHME 310POBbA PABOYHX,
3AHATBIX HA ITPOU3BOJICTBE CBUHELICOJAEPXAIIIEI'O
XPYCTAJIA

JI.A.Capesn, D.A.babasn, PJ.Ozanecan, JI.I . Asaxsan, P.O.OzansH,
B.b.Kaghsn, JI.J]. Bapoazapsn

TpoU3BOACTBO CBHMHELICONEPKAILEIO XPYCTalfd CBA3aHO C BO3ICH-
CTBUEM MHOTOYMCJIEHHBIX BpeIHBIX ()aKTOPOB M, B YaCTHOCTH, PUCKOM
OTpPaBJICHUS CBMHLIOM.

C ueiblo OLIEHKM BO3ICHCTBHSA OTPABILTIOIIMX BELIECTB Ha OpPraHMU3M
MU3YYaIoCh MX COACpXaHUE B BO3AyXe, IMBUIM, a TAKKE B KPOBU Y paboumx
pa3IMYHBIX LIEXOB AP3HMHCKOIO XpyCTaJIbHOIO 3aBOJa.

UccnenoBaHus ITOKa3aM, YTO CONEpKaHME CBMHLIA B BO3IyXe W IThi-
JIM CWIbHO IIpEBBIIIAET JOIYCTUMYIO HOPMY, 2 B KPOBH OGCIIELyeMBIX —
MOBBILIEHO M IOCTUTAET YrpoXalollux IpeaenoB (o 89 mxe/dr) y pabo-
YHUX HEKOTOPBIX LIeXOB. Y 4 U3 16 ob6cnenoBaHHBIX OTMEYAIMCh MTPU3HAKH
CBHHLIOBOTO OTpPaBJIEHMA.
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MEAWLIMHCKAA HAYKA APMEHWUW

1-2/1995
VIK 612.07.1

LIINTOKMHBI B CBIBOPOTKE JIIOJEM,
MOJABEPTIIHMXCSA JEUCTBHIO ®AKTOPOB
‘YEPHOBBLIIbCKOM ABAPMH

A.AApunun, H.M.Bensxos, C.A.Kemaunckuii,
A.C.Cumbupyee, H.M.Hadexcuna, H.B.Kopomxoea,
JI.B.Kapxanuya, M.E.Komapoeckas

3 /Hucmumym ummynonozuu M3 PD, Mockea;, BHHH ocobo yucmbix
0 6uonpenapamos, Canxm-Ilemepbype; 6oavhuya N6 M3 PD, Mockea;
HHHA I'lTK M3 Pb, Munck/

Kniovessie croea: obimydeHHe, LIMTOKMHEL, chiBopoTouHbii WII-1p,
D®HO-a, cybronyisimy T-KireTok

NMMyHOJIOrMYEeCKMf MOHMTOPMHT JIMLI, ITocTpagaBImx Ha YADC [1-
#4, 6, 7] yka3plBaeT Ha 3HAYMTEIbHBIE HAPYIICHHUS B CUCTEME HUMMYHMTE-
iTa KaK Y JIMKBHUIATOpOoB YepHOOBUIBCKOW aBapHM, TaK M y GONBHBIX C
MIOCEACTBUAMM OCTpPOit JiydeBoi GoinesHu (OJIB). OrnaneHHble addex-
1Thl AEHCTBUS pavalii¥, B TOM YMCJIE U MaJbIX IO3 y-O0JIyJyeHUs, CBA3a-
HHBI B ITEPBYIO O4Yepelb C YTHETEHMEM IIpolieccoB auddepeHIMpoBku T-
¥KieToK. B HanGoJblIelt cTeneHr 3TO YTHETEHHE IIPOARIAETCS B OTHOIIIE-
#Huu CD4+ muM¢ouMTOoB, CyXalllMX OCHOBHBIM MCTOYHMKOM JIMMMOKU-
HoB. CiieICTBMEM pagMalMOHHOIO BO3XEHMCTBUA SBISAETCS TaKXe Iopa-
[OKEHHE CTPOMAJIBHBIX 3JIEMEHTOB MMMYHHOM CHCTEMBI U H3MEHEHMe
JvHoOrIa ITOBBIIIEHME) AKTUBHOCTU BCIIOMOTATENBHBIX KIIETOK, BKIIOYAS '
makpodari. B oTaaJIeHHbIE CPOKH ITOCJIE OOIIyYeHUs ITOpaXeHME 3IUTe-
NIMaJIbHBIX KJIETOK CTPOMBI TUMYCa IPOSABIAETCA B CHDKEHMM YPOBHA o) -
ITUMO3WHA B CBIBOPOTKE KpOBM [6, 7]. AHAJOrMYHEBEIX CBUAETEIBCTB ITO3/I-
Hel peakLMM Ha oOONydyeHMe MaKpo(daroB M COEAMHMTEIbHO-TKAHHBIX
CTPOMaNBHBIX KIIETOK JMMGOUIHBIX OpraHOB He IIONy4eHOo. B cBiA3H ¢
BTUM IpEeICTaBIIIOCh UHTEPECHBIM OLIEHUTh COXEpXAHHWE B CHIBOPOTKE
KPOBM JIML], TIOABEPriIMXcA AEUCTBHIO (hakTopoB YepHOOGBUILCKON aBa-
pum, UII-1p, UJI-6 1 ®HO-0.-LIMTOKMHOB, MPOAYLIMPYEMBIX MaKpodara-
MM M KJIETKAMM CTPOMBL M OOJIaIalOINX YpEe3BBIYAHHO IMMPOKUM CITEKT-
POM NEHCTBUS, BKIIOYAIOIIMM M BIMSHME Ha T-JMMGOLMTEI, TIpOLIECCHI
WX aKTMBallMM M HCJICHUA. DTHU LIMTOKMHBI UTPalOT BaXHYIO pPOJb B pas3-
BUTHM BOCTIAJIMTENIBHON peaklMM, B Ipolieccax INpomvbepalvy U aud-
ThepeHLIMPOBKH KJIIETOK UMMYHHOI CHCTEMBI, B IIPOTHMBOOITYXOJEBOM pe-
BUCTEHTHOCTH, B MEXKIIETOYHBIX B3aMMONEUCTBUAX U T.O. [8-14]. U3me-
HEHHWE UX YPOBHS MOIJIO ObI CIIY>XWTh CYMMApHBIM OTpaXeHWEM He TOJIb-
KO IeWicTBUA Ha MOHOLIMTBI/Makpodard obydeHMs KAK TaKOBOIo, HO W
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UX BOBJICYEHMS B KOMIIEHCATOpHBIE IpPOLIECCHl WIM peaKLMM Ha COITyT-
CTBylolIMe 3a60/1eBaHUsA, OCIOXHSIOIINE MOCTPAIHALIMOHHDIH MEpHOL.

B maHHoO# paboTe CHIBOPOTOYHBIC KOHLICHTPALMK WJI-18, UJI-6 u
®OHO-« onpenesuiuch y JIML, TIOABEPIIIMXCS BO3ACHCTBMIO (aKTOPORE
YepHOGBUILCKO aBapuM pasHOW MHTEHCHUBHOCTH, ITOJIyYEHHbIE ITOKa3a-
TEJM COTOCTARIIMCH C pe3yJIbTaTaAMM OLIEHKW YMCIEHHOCTH JIMM(OLIHU-
TOB, OTHOCSILMXCA K Pa3IMYHbIM CyOITOITYJIALMAM. s

Marepuan ¥ MeToAbl

O6cnenoBaHo 36 yenoBeK B Bo3pacTe OT 25 mo 68 ser yepes 5 el
nocyie Bo3aeHcTBUA akTopoB aBapuu Ha YADC. Bce obcnemoBaHHBIE
Juua 6pUM pasgeneHbl Ha 3 rpymmbl: I — ymkBunmaTopsl (13 4yesnosek,
y4YacTBOBaBIIME B JIMKBMIALMM TOCIIEACTBUI aBapuu B 1986 rony, Ge:
nposeneHuit OJIB); 11 — miua, nepeHecume OJIB (17 yenosek), pa3ie-
neHHble Ha moarpyrmsl: Ila — OJIB I-Ilct. (1luenosexk) u 116 — OJIE
HI-IV crt. (6 yenosex); 111 — GonbHBIE ¢ MECTHBIMM JIy4EBBIMU OXOTAMY
(6 uenoBek). CymmapHasl 0o3a BHELIHEro obJiydeHus y JMKBMIATOPOB E
nepuo paborbl B oyare aBapum coctaBwia 0,1-0,5 Ip, y nuu, nepeHec-
umx OJIB I-Ilct., — no 4,0 Ip; I1I-IVer. — mo 9,0 Ip. MNocnenctus OJIE
BbIpaXaJIMCh B Pa3BUTHHM KaTapakKT, MECTHBIX U3MEHEHMIA KOXH, ITOBTOP-
HBIX peclMpaTOpHbIX MHGEKUWA U T.A. Bojiee MOJIOBUHBI JIMKBUAATOPOE
U GonpHbIX ¢ mocneacTBuAMM OJIB Bo Bcex rpymrmax MMeENIM COIyTCTBY-
IoLIMe XPOHNUYECKHUE BOCTIAIUTE/bHbBIE 3260/I€BaHUS (TOH3WIUIMT, PUHMT,
XOJIELIMCTHUT, TeNaTUT, IPOCTaTUT, ITMEJIOHEMPHUT).

HWmMmyHoOIOrMYecKoe McclieloOBaHWE BKIIIOYAJIO OIpeAesieHUE CONEp-
XaHUA JeHKOUMTOB, JMMpouuToR, T-TMMQOLMTOB (KIETOK, HECYIIIMD
mapkepsl CII3, CI2, CIS) ¥ ¥X IPUHAUIEXHOCTh K OCHOBHBIM CYOIIO-
nmynaumam (CO4, CO8). Ona onpemenenma CD3+, CD2+, CDS5+.
CD4+, CD8+ xi1eToX MCIIOJb30BAIM COOTBETCTBEHHO MOHOKJIOHAJIBHBIE
antutena (MAT) UKO 90 (mpexocraBnenst A.}O.BapeimiHukoseiv, OHI
AMH P®), JIT2, JIT1, JIT4 u JIT8 (npemocraBneHs A.B,PunaToBbiM.
WUHctutyr vmyHosiorni M3 P®). Yucno B-miMboLWMTOB HMccitenoBay
¢ nomoubio MAT 3F3. OnpexneneHue KIETOYHBIX MAapKepOB OCYIIIe-
CTBJISJIOCh Ha MpoTOoYHOM LmTodmoopuMerpe EPICS B peakimuy Herps-
MOl MMMYHOGIIOOpECLIEHUIMA. YPOBEHbh CHIBOPOTOYHOIO OL;~-TUMO3MHZ
OLICHUBAJIA C TIOMOIIBIO PaIMOMMMYHHOI'O METOIA.

KoHueHnTpainno UJI-18 onpenensnn MeToaoM TBepaogasHOro MMMY-:
Ho(epMEeHTHOro aHamu3a. U1 copOLMM HCITOJb30BAIM KPOJIMYBH ITO-
JUKIOHaNbHbIe aHTUTena K WMJII-1, pasBeneHHnle B 0,01 M Na
CO,/NaHCO; 6ydepe, ph 9,6 10 KOHEYHO KOHLIEHTpalMHu 1,2 mke/ma
B xaxmylo JYHKY IUIaHIleTa BHOCWIM 1o S0 misa aHTUTEN, copOLms ocy-
IIECTRIISLIACh MMyTeM MHKYOaUMM IUIaHIIeTa B TeueHHe 1,5 yaca co BcTps:
XMBaHMEM INIpU KOMHATHOI Temrmepatype. HecopOupoBaHHBIE aHTUTEII:
yIASUTA U3 JIYHOK TPEXKpaTHBIM IIPOMBIBaHMEM. B JIyHKH BHOCWIM IIC
100 mxn Gnoxupylomero pactBopa -(0,15M NaCl, 0,014
Na,HPO,/NaH,PO,, ph 7,4, 1% xenatuHa wm 2% GbI4bero CHIBOPOTOY:
HOro amp6yMMHa ) M IUIAHIIET WHKYOMpoBaM | yac co BCTpAXMBaHHEM
IpYM KOMHaTHOM Temitepatype. McciiemyeMbie oOpaslibl B pa3BENEHMD
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4 BHOCWIM B JIYyHKM B ob6beme 50 mra (TIpM IIOCTPOEHMM KaIMOpOBOYHOM
4 KpHUBOH MCIIONb30BAJIM pa3BelcHUsA peKoMOuHaHTHoro MJI-1 yesoBexa).
| UHKyGHMpOBaIM CHIBOPOTKM B T€YEHME 4 YacOB IIpM KOMHATHOI Temrie-
f] paType TIpy HEeNpepbIBHOM BCTPAXMBaHMM. B XaXmylo JIYHKYy BHOCHIM TIO
£ 50 mra pacTBOpa MBILIMHBIX MOHOKJIOHAJIBHBIX aHTHTeN K MUJI-1 yenoBe-
4 Ka, Me4yeHHbIX 6uoTMHOM. ILmaHmer MHKy6MpoBasM B TeyeHHMe 1 uyaca,
@ BCTpsAXMBadg, NPU KOMHATHOM TeMIlepaType, ITOCJIeé Yero OCYLIECTBIILIA
T TpeXKpaTHYIO OTMBIBKY JIYHOK IUIaHIIeTa. B rociexyioneM B JIYHKH BHO-
2 CMIM KO3bM aHTMMBIIIMHBIE aHTUTENa, MEYEHHHIE TIEPOKCHIA30i XpeHa.
1 Ilocne MHKyGaLMM B KaXnylo JIYHKY BHOCWIM S0 Mia OKpalIMBaIOIIEro
5. pactBopa (1mz/mar opropenmnenauamuza B 0,1 M NaH,PO,/Na,HPO, ¢
£ 2% numoHHOM KucoThl, ph 5,0 1 Ha 10 M2 roToBoro pacTBopa KobGaBIIA-
s erca 10 mxa 30% pactBopa H,0,). Peaxinmo npbeomum 10-15 MyHyT B
T TeMHoTe Tipu 37°C, mocne yero pobasisum S0 mxa 2M pactBopa H,SO,.
1" PeaynbTaThl YYUTHIBAJIM CIEKTPOGOTOMETPUYECKH TIPH JUTMHE BOJHBL 492
W #m. TTopor YyBCTBUTENIBHOCTH TecT-CUcTeMBI — 20 nicz/ma.

AxtuBHocTh MJI-6 omnpemensyiM KOJOPUMETPUYECKHM METOAOM
) (MTT) B npomdpepaTUBHOM TecTe ¢ Mcronb3oBaHMeM WJI-6 saBMcuMon
# KJIeToYHoM JIMHUM B9 M KoHTposbHOro obpasia pekomMouHaHTHOro WJI-
D6 uemoBexa. KieTku ykasaHHOM JIMHMM KYJIbTUBUPOBAIM B IIPUCYTCTBHH
'] pa3BeleH!I CHIBOPOTOK B JIyHKaX 96-myHouHOM ruiatel "Nunc” — 5 ThIC.
#KJIeToK Ha JyHKy B cpene IMDM ("Gibco") ¢ mobarnennem 10% DTC u
acMecH aHTMOMOTHKOB. Yepes 72 vyaca KynmpTHBMpoBaHuA (37°C, 5% CO,)
2B JyHKU nobaBmsum MTT ("Serva”), eme yepe3 4 waca — 10% pactBop
LAaoAelMICyIb¢haTa HaTpUA Ha HOYb. Pe3ybTaThl yYMTHIBAIM CITEKTpodo-
TTOMETPUYECKH TIpU JUIMHe BoiMHB 540 #m Ha MynsTHCcKaHe "Organon
[Teknika". BuoJoruyeckylo akTMBHOCTh PpacCUMTHIBAIM C - TIOMOIIBIO
ikommnibiorepa IBM (1 Ed/mn axtmBHOocTM WUJI-6 cooTBeTCTBOBaNa IipmG-
UIM3UTENBHO | nKz/ma ero KOHLIEHTpallMM B MCCIIELyeMOM obpaslie).

®HO-o. onpexensyii WMMyHODEPMEHTHBIM MeETOAOM. MOHOKIIO-
HHaJibHble MblMHBIe aHTHTeNa (MAT) xnona TICS pasBomwm B KOH-
tueHTpauuM 10 mrz/ma 6ukapboHaTHBIM GycdepoM. MAT BHOCHIM B JIyH-
KM TUIACTUKOBBIX TUIaHLIETOB B 06beMe S0 Mka M MHKYyOMpOBallM B Tede-
#Hue |8 yacoB npu 4°C.

[TnanumreTsl oTMBIBAJM TpvoKAbl (ocdaTHO-coneBbiM Gydepom ph
117.2, conepxammm 0,05% nereprenta NP-40. B nyHKM IUIaHIIETOB BHO-
TWIM UccienyeMblii MaTepuan no S50 mxa. IlnaHmreTsl MHKyOMpOBaIM B -
weyeHue 1,5 yaca mpu Temmepartype 18-20°C, mpoBOIWIM HBYKpaTHYIO
DTMBIBKY OydepoM. Kpommusu aHTHTENa, pasBeIeHHBIE OO KOHIIEHTpa-
w10 mxz/mn Gydepom PBS-NP, comepxaummM 0,05% nerepreHTa
Myrg, BHOCWIM B JIyHKM IUIaHLIETOB M0 S0 mKk/2, MHKYOUpOBaIM B Teue-
Hue vyaca mpu Temmeparype 18-20°C mpH TOCTOAHHOM BCTPAXMBAaHHH,
dBaXIbl OTMbIBaJM OydepoM. Tperbu aHTHTENIa, MEYEHHBIE TTEPOKCHIA-
30i1 xpeHa, pacTBopsUIM B 40 M2 PBS-NP u BHOCWIM B JIyHKH TUIaHIIET
1o 50 mka, THKyOMpoBaM | Yac IpyM HENpPEepBIBHOM BCTPAXMBaHMM, 3a-
TeM aBaXnbl oTMbiBayM PBS-NP M aBaXxmsl — DMCTWUIMPOBaAaHHOM BO-
noi. CneumpuuecKkyio ¢GepMEHTaTUBHYIO aKTMBHOCTb OIpENe/ILIM IO
M3MEHEHMIO OKpacKM cybctpata. [lia 3roro 5 m2 oprodeHWIEeHIMaMUHAa
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pactBopsuM B 10 m2 $ochaTHO-LMTPaTHOrO 6ydepa ph=5.0, nobarnsiu
5 mxur cBexeit 30%-i1 nepekucu Bomopoja. PacTBop BHOCHIM B JIYHKM
wiaT B o6beme S0 mxa. Peakipmio ocTaHaBIMBAJIM BHECEHMEM B JIyHKU S0
MKA HOPMAJIBHOW CEpHOM KMCNOTHl. PesymbTar peakiMy OLEHHMBAIH
criekTpodpoToMeTpUYECKH TipU JumiHe BoiHbl 490 wm. Ilopor uyscTeM-
TENBHOCTU TecT-cucTeMbl — S0 nicz/ma.

06paboTKy TOJNyYEHHBIX Pe3yJIbTaTOB MPOBOAMIA METOIOM BapHaly-
OHHOIl CTATMCTMKMA C IIOMOILIBIO ITaKeTa IIPUKIagHBIX IIporpaMm
STATGRAF.

PesynbTaThl H 00CyXKIeHHE

HUccnenoBaHue CHIBOPOTOK KpoBU 30 340pOBBIX JOHOPOB ITOKa3aJio,
yto KoHLeHTpauma ®PHO-o B HMX ObUta HMXE YYBCTBUTEJILHOCTH TECT-
cucreMbl, (<50 nke/mn). Tombko y 3 u3 17 GONBHBIX C ITOCIEACTBUAMM
OJIB u y 1 us 13 ymxeunaTopoB (Bcero B 11% ciyyaeB) oTMeyeH IMOBBHI-
HICHHBI ypoBeHb chiBopoTouHoro ®HO ot 240 mo 6600 nxz/ma. Y atux
TIALMEHTOB BBIABICHO JOCTOBEpHOE CHIDKeHME umcna CDS+, CD4+,
CD8+-kiertok 1 B-miM¢pOLMTOB IO CpaBHEHHIO ¢ JOHOPAaMH.

Pe3ybTaThl aHaJIM30B CBUIAETE/ILCTBYIOT O TOM, YTO y JIMKBMIATOPOB
U 6ombHBIX ¢ nocaeacTBuaMu OJIB KoHLeHTpalLMa chiBopoToyHoro MJI-
6 He INpeBBIIAJa aHAJIOTUYHBIE IIOKA3aTENM B AOHOPCKOU rpynme (B Chi-
BOPOTKE KPOBM 3IOpoBbIX Jnomeit WJI-6 He BHIABIUICA, IpU YYBCTBH-
TEJIbHOCTU TECT-CUCTEMBL 1 niz/mn).

Hamum uccnenoBanusa UJI-1B B cBIBOpoTKe KpOBM y 24 3MOpOBHIX HO-
HOpPOB TMOKa3aM, YTo y 16 u3 Hux xoHueHTpauusa HJI-1p 6buta HuXe
YyBCTBUTEJBHOCTU TecT-cUcTeMBl (MeHee 20 nxz/ma), a y 8 (33%) — co-
craBuwia ot 100 xo 600 nxz/ma. B cpemtem ypoeens UJI-1B B aToM rpyn-
ne cocraBui 90,0423,6 nxz/ma. Ilpu MsydeHUM COMEPXAHHMSI CHIBOPOTOY-
Horo MJI-18 B obmieil momynsimm obciiefOBaHHBIX OOJNBHBIX C ITOCIHEN-
ctBuaMu OJIb M JMKBMIATOPOB BBIABJIICHO 3HAYMTEIBHOE ITOBBIICHUE
(p<0,05) ero ypoBHs B cpexHeM A0 2351+1046 nxz/ma (puc.l).

KoHueHTpaimu ceiBopoTouHoro WJI-1B, mnpesblinalonye ypoBEHb
HOpPMBI, 3aMKCUPOBaHbl B 3TOi rpyrme B 56% cirydaeB. CorocTaBieHHE
ypoBHs cbiBopoTouHoro WJI-1f B rpymmax GOJbHBIX C IOCJIEICTBUAMM
OJIBb 1 JMKBUIATOPOB ITPOXEMOHCTPUPOBAJIO GoJiee BEICOKME ITOKA3ATE!N
(p>0,05) xoHLeHTpawAM chiBopoTouHoro MIJI-1p y JMKBUIATOPOR
(364912352 nicz/mn) IO CpaBHEHMIO C aHAJIOTMMHBIM ITOKA3aTeJIeM Yy Iia-
1meHTOB ¢ nocaeacTBuaMu OJIB (13561432 nxz/ma). OnHako HOJA ITOJIO-
XWTEIBHBIX PE3YJIbTaTOB B IPYINIe JIMKBHAATOPOB HE IpEBBILLIANa aHAJIO-
THYHBIA MoKa3aTedb y 6ompHbx ¢ mocneacTBuamMu OJIB. Tak y 7 u3 13
JMKBUAATOpOB (54% citydaeB) M y 9 M3 17 MalLMeHTOB C ITOCIEACTBHUAMM
OJIB (53% cnyyaeB) comepxaHue chiBopoTodHoro WJI-1B mnpeBbimanc
TIOpPOT YYBCTBUTEJIBHOCTU TECT-CHUCTEMBI. ¥ GOJIBHBIX C MECTHBIMM JIyde-
BBIMM OXOraMM CpeIHMiI ypoBeHb chiBopoToyHoro MJI-1p Takke npeBbl-
man (p>0,05) rokasaTeqM JOHOPCKOIo KOHTPOJsS M cocTaBmsun 1169+999
niz/ma (puc.l).
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Puc.1. Conepxanue coisoporoysoro HJI-1B y ymxBupatopoB YepHOGHUILCKOM aBapuu,
GonpHbix ¢ mocaeacTBUAMH OJIB M y NAaLUMEHTOB C' MECTHBIMH JIyYeBBIMM OXOTaMM.
ITo ocu abeumee: 1 — Bce OGCJHCAOBAHHBIC MALMEHTH, 2 — JIAKBUIATOPHI, 3 — GOJIBHEIE C
I10CJIE/ICTBUSIMII OCTPOH JIyMeBO#H GOJIE3HH, 4 — MALMEHTHl C MECTHBIMH JIYYEBBIMH OXOTaMH.
ITo ocu opauHat: ypoBeHb ceiBopoToyHoro MII-1B (we/ama)

Y muxBUaaTOpOoB 6€3 BHIpaXXEHHOM COITYTCTBYIOIIEH ITATOJIOTMM CO-
AepxaHue chiBopoToyHoro UJI-1PB 6buto Hike (5361395 nxz/ma, p>0,05)
IO CPaBHEHMIO C aHAJIOTUYHBIM ITOKa3aTeJIeM B IPYINIE ¢ HAIMIUEM CO-
nyrcTBylomeit maronornmu (589513680 niz/ma). ITo MoONydeHHBIM HaMM
pe3yJIbTaTaM OTCYTCTBYIOT CYIIECTBEHHBIC OTIINYMA MEX/IY ITOKA3aTEeIIIMHA
ypoBHs ceiBopoTouyHoro UJI-1f B 3aBUCMMOCTH OT TSDKECTH IIEpEHECEH-
Hoit OJIB (I-Ilct. — 14804589 nxz/ma, III-IVer. — 11204636 nxz/mn).

BeisiBNIeHa onpe/eneHHas B3aMMOCBA3b U3MeHeHwit yposHsa WUJI-1p u
YUCIIEHHOCTH T-KJIETOK HEKOTOPBIX THIIOB. TakK, y JIMKBMIATOPOB C KOH-
ueHTpaumeit ceiBoporoyHoro UJI-1B menee 20 nxz/ma abcomoTHoOe co-
nepxanue T-rmmdolmroB (CD5+) u T-xesmepoB (CD4+) 6euto B mipe-
Jenax HopMbl (puc.2). BMecTe ¢ TeM y JIMKBHIATOPOB C YPOBHEM CHIBO-
porouHoro WJI-1B Bemre 20 nxz/ma wmucio CD5+ u CD4+ xierok 6sUT0
JIOCTOBEPHO HMKE II0 CPaBHEHMIO C aHAJIOTMYHBIM II0KA3aTelleM y JIMII C©
HU3KMM conepxanuem WJI-1B, a Takke NpHU CpaBHEHWM C JTOHOPCKUM
KOHTpoJieM (puc.2).

Y JMKBMIaTOpPOB ¢ BBICOKMM copepxaHueM WJI-1p BeIABIEHa yMe-
peHHas KoppeysluoHHas cBasb (r=0,51, p<0,05) mMexmy M3MeHEHHEM
nokasateseit CD5+ u ypoeHeM MJI-1p 1 TecHas KOppeJlMOHHAA 3aBU-
cumocTtsb (r=0,80, p<0,05) mexny comepxanuem CD8+ xierok nepude-
pyyecKoit KpoBM M KoHLeHTpaumei WUJI-1B. OrmedeHa obpaTHas TecHas
(r=—0,83) koppeisMOHHasg 3aBUCMMOCTh MeXIy ITokasatemamu HJI-1B
U yuciioM CJI8+ ;mmdolmTOB y JIMKBUIATOPOB 63 coImyTcTBYIOIIEH TIa-
TojlorMM. B oOmIeif TOmMyIsmiM¥ JMKBUIATOPOB BHIABICHA YMepeHHas
KOppeJUMoHHas 3aBMcuMocTh (r=0,68, p<0,05) Mexmy dmciom B-kie-
TOK U KoHueHTpaimeid WJI-1B. YV GomsHbIX ¢ mocnenctBuamu OJIB, B
rpyIIax ¢ BBICOKMM M HU3KMM coaepxaHueM UJI-1B, oTcyrcTBOBaIM JO-
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CTOBepHBie OTJIMYMA To yMciy T-knetok M T-xenmepos. Bmecte ¢ Tem y
naumeHToB ¢ nociaeactBusmMu OJIB ¢ Bhicokumu nokasatessimu WII-1P8
OTMeyeHa oOpaTHasi yMepeHHas KOppPEJFILIMOHHAas  3aBUCMMOCTb
(r=-0,56) mexny xoHueHTpaumeit UJI-1p n wciom CD8+ xierok.

A
1.8 4 CD5+
1.6 4
T T
1.4 1 3% B 1
1.2 - +
1 4
0.8 -
0.6 -
0.4 4
0.2 -
0 ey )
AOHODHI  AMKBHMAATOPHI nocaepctBuss ONAB
1 2 1 2
b
1.4 1 CD4+
1.2
1 -
0.8 - i T I
0.6 - s ik
0.4 - :
0.2 - ; : o :
0 e i
AOHOPHI AMKBUAATOPHI mocaepcTBES OAB
1 2 1 2

Puc.2. (A,B). Komuyectrso CIOS+ u CI4+ MMMGOLMTOB y MAILMEHTOB C pa3IHYHBIM
coiepxanueM chiBoporouHoro WJI-1B. ITo ocu abemmce: 1 — copepxaHue ChIBOPOTOMHOIO
WUII-18<20 nxe/ma, 2 — conepxanue chiBoporoyHoro WJI-1>20 nxe/ma. Ilo ocH opaMHaT:
abcomorHoe xomumyectso CIIS+, CI4+ mMmdpoimToB (109). A — CO5+ mumbomute; b —
Cl14+ numboLHTH

Taxum o6pa3oM, B OTHaJICHHBIE CPOKM ITOCJIE BO3NEHCTBUA (haKTOpOB
paIMallMOHHOM KaTacTpodbl OTMEYaeTcsi 3aKOHOMEPHOE YBEIMdeHME
yyclia CydaeB C ITOBBIIIEHHBIM ypoBHeM chiBopoTrouHoro MJI-1B. B or-
HolueHHH chiBopoTouHoro ®HO-o oTMedeHa JMIlIb TEHASHLMSA K pa3BU-
THIO MOXOOHBIX U3MEHEHUHA.
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Ilpu comoctaBneHMM cpeaHMX 3HayeHMIT KoHUeHTpawwm HJI-1B B
rpynnax, IoaBepriumxcsa Ooiyiee cuibHOMY M 6Goijiee cimabomy Bo3meii-
cTBUIO (hakKTOpOB aBapuM (COOTBETCTBEHHO ITOCTpalaBIIME C ITOCHEd-
ctBuamu OJIBb ¥ nukBumaTopsl 6e3 TaKOBBIX ITOCJIEACTBMIA), BBIABWIACH
Ha IepBBIA B3IVIAA INapaJoKCalbHasi 3aBUCUMOCTB: CpPeIHMIA YPOBEHB
WUJI-1p y muxBuaaTopoB 66U B 2.7 pa3a Bbillle, YeM y GOJIBHBIX C ITOCIEI-
cteuamu OJIB. OmHako coriocTaBIeHHME paclipefelIeHUs WHIWBUIYAIb-
Hbix ypoBHeit WUJI-1B mokasaso, YTo B rpyrure GOJIBHBIX € ITOCIIEACTBH-
amu OJIb 3HaveHus koHueHTpaimu WJI-1B pacrpenensiorcss KOMITakT-
HO, B TO BpeMs KaK B I'pyIle JIMKBMAIaTOPOB BBICOKOE CpeHEee 3HaYECHHE
CBfI3aHO C HaJIMYMEM EIMHMYHBIX CJIy4acB C OYeHb BBICOKMM COIEpXKa-
Huem WUJI-1B Ha ¢oHe OTpPHLIATEIBHBIX BEJIMMMH B OCTAIBHBIX CIIydasX.
3TO HaBOAMT Ha MBICJIb, YTO BHICOKas cpeaHiAs KoHLeHTpauma UJI-1P y

- IMKBUIAaTOpPOB 06)ICJIOBJICH3. HE CTOJIbBKO MCXONHBIM BO3ACHCTBUEM KaK

TaKOBBIM, CKOJIBKO OCOOEHHOCTAMM ITOCJIEAYIOLIEr0 pa3BUTHUA IpOLIec-
COB, 3allylleHHBIX 3THMM Bo3xeicTBMeM. U neiicTBUTENBHO, OKa3ajoch,
YTO BCE CJIy4ad 3HaYMTEJIbHOTO IOBBIIIEHUs KOHLeHTpaumu UJI-1B oka-
3JIMCh CBf3aHBI C IMOATPYIION JIMII C OCJIOXHEHUSMM B BUIE XpOHMYE-
CKMX BOCTIQJIMTEJIbHBIX ITpOLIECCOB. TakMM o6pa3oM, Hauboiiee BeposAT-
HOM NMpUYMHOM IMOBBILIEHUA YPOBHA chiBopoTrouHoro WJI-1p y mixeuna-
TOpOB fABJISIETCS pa3sBUTHE BocraneHuA. [logob6Has 3aBUCHMOCTb OTCYT-
CTByeT B rpymite Jul ¢ rnocieacTBUAMM OJIB, y KOTOpPBIX OCIIOXHEHMS
HOCAT B OOJIbIICH CTEIICHW XapaKTep HACreHepaTMBHBIX WIM aTpoduye-
CKHMX TIpolieccoB. Bo3MOXHO, B 3TOM cilyyae ITOBBIIIEHHE ITPOAYKLIMH
WUJI-1B MMeeT KOMITEHCAaTOpPHBIA XapaKTep M HaIlpaBJIeHO Ha YCHWICHUE
MOJaBJIECHHOM aKTUBHOCTH JIMM(MOMUAHBIX KireToK. O MeXaHM3Max ycuire-

| Hus Beipa6oTku MJI-1f y 3TMX GONBHBIX HaXe B ITPEAITOIOXMUTEILHON

¢opMe roBOpPUTH TIPEXIEBPEMEHHO.
AHaymM3 B3auMocBsa3eit ypoBHa WUJI-1B ¢ comepXaHMeM B KPOBH pas-

. JIMYHBIX THITOB JIMMGOLMTOB y 60ibHBIX ¢ rocneacTBuaMu OJIB He BBI-

SIBWJI CYILIECTBEHHBIX 3aKOHOMEPHOCTeI. B rpyrme JTMKBHAATOPOB ITOa06-
Hble B3aMMOCBSA3M OOHapyXXeHbl. Tak, y JIMII C TIOBBILIEHHBIM YPOBHEM
WII-1B cHuxeHo conepxanue CD5+ u CD8+ wierok, Toraa Kak rnpu

| HopMaJIbHOM YpoBHe WJI-1B 3TH MoKasaTenu He OTIIMYAIOTCS OT KOHTPO-
.. TlockosibKy INoOKasaHa CBA3b IOBBIIIEHMSI KOHLeHTpaivu WMJII-1p y

JIMKBUIATOPOB C COITYTCTBYIOLIMMM OCJIOXHCHHAMM, ECTECTBEHHO CBS-
3aTh CHIDKEHHME YMCICHHOCTH T-TMM(pOLMTOB, B YaCTHOCTH T-XeJmIepoB,

| C 3TOM MaToJIorWei, a He ¢ JelcTBUEM (paKTOpOB aBapUM KaK TaKOBBIX.
) O BO3MOXHOCTH TIpAMBIX B3auMonaeucTBuii ypoBHeit UJI-1B u T-kiertok
| B JIMTEpaType He cKa3aHo. Helb3s UCKIMOYUTh, YTO IMPUCOEIUHAIOLIMECS

JOCJIOXKHEHHUS] B BUAE XPOHMYECKMX BOCIIAJIMTENBHBIX ITPOLIECCOB MOTYT
1cII0cOOCTBOBaTh (POPMUPOBaHMIO T-MMMyHOAe(dMIIMTA Yepe3 nelicTBUE
iHa (YHKUMIO THMYyca, B YaCTHOCTH, SIIMTEIMAIBLHBEIX 3JIEMEHTOB Ero
icTpoMbl. O6 3TOM CBHIETELCTBOBAIO OB CHYDKEHUE YPOBHS o.;-TUMO3H-
[Ha B IIOATPYIIIE JIMKBUIATOPOB C OCIOXHEHUAMM. OTCyTCTBME B3aMMOC-
IBA3U MEXIY ypoBHeM chiBopoTouHoro WMJI-1B m xomyectBoM T-KiieTok
|(kax, BMpoYeM, OTCYTCTBUE KOPPEIALIMOHHON 3aBUCMMOCTH MEXAY 4MC-
JoM CD5+ u CD4+ mmMpoLMTOB M KOHILICHTpaLMe ChIBOPOTOYHOIO
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(,-TUMO31Ha) Y GOJNBHBIX C TIOCHICACTBUAMU OJIB cBuMIeTeNbCTBYET, Ha
Hall B3I, O DIyOOKOM MMCKOOPAMHALMK PETYISTOPHBIX TPOLIECCOB Y
STHX TIAlMeHTOB. BO3MOXHO, YTO 3Ta IMCKOOPAMHALIUA BTOPHUYHA U CBf-
3aHa C YTHETEHMEM TPONYKLMH TUMUYECKUX TOPMOHOB SIUTEIUAIBHBI-
MM KJIETKaMM, TIOCKOJIBKY JiedeHue GompHbiXx ¢ mocienctsusamu OJIB ¢
[TOMOIIBI0O TUMWYECKHMX TOPMOHOB CITOCOGCTBYET BOCCTaHOBJICHMIO HeE
TopKo uMcna T-xineTok, Ho U KoHueHTpaumm WUJI-1p. TlpuBeneM KoHK-
PETHBIA TIpUMEP.

Boavnoti T., 30 nem, neperec ¢ 1986 2. OJIB IV cmenenu, nyuegvie
ooscozu, 0o3a eHewiHezo y-obayenusn 9 Ip (no KocmHomo32080My CUHOpPOMY).
HmmyHozpamma 60nbHO20 npu NOCMYNAeHUU 6 KAUHUKY: ANeliKkoyumbt
6,0x10°, n/a — 5%, c/a — 49%, aumepoyumer — 29%, monoyumer — 17%,
CD5+ — 45% (0.78), CD4+ — 29% (0.50), CD8+ — 21% (0.37),
HPH=1.38, B-numep. — 10% (0.17), chazoyumoz — 96%, IgA — 145 mz%,
IgM — 120 m2%, IgG — 980 m2%, codepacanue coieopomoynozo HJI-15 —
1577 nkz/mn, coieopomouHas mumu4ecKkas aKmueHocms cocmasuna 2 edu-
Huybi. BonvHoMy npoeeden Kypc.makmusuHa, nocae 4ezo nokazamenu UmMMmy-
HOZpammol Gbinu cneOyrouuMU: netcoyumel — 8,2x10, n/a — 6%, c/a —
47%, 303. — 4%, aumepoyumer — 36%, monoyumer — 7%, CD5+ — 66%
(1.98), CD4+ — 36% (1.08), CD8+ — (0.69), HPH=1.57, B-aumep. — 5%
(0.15), IgA — 195 m2%, IgM — 170 m2/%, IgG — 1100 m2%, codepacanue
coigopomoyHozo HJI-18 — 10 niz/mn, coieopomoyHas mumuyecKkds aKmue-
Hocmb cocmaguna 3 eQUHULbL.

Habmonenus, npencrapjieHHble B JaHHOU pabore, JOJDKHBI aKlIEH-
THUPOBaTh BHMMaHHWE MCCIIENOBaTellei, 3aHATHIX MNMpobieMaMM pagvaLv-
OHHOU MMMYHOJIOTMM, Ha POJIM LIUTOKMHOB B OMHAMMKE IIOCTpagyald-
OHHBIX MMMYHOJIOTHYECKHX IIpolLiecCcOB. JlaJpHEHMIIWIA aHaIM3, BKIIOYA-
foluit usyyenue cuHtesa UJI-1p, UJI-6 u ®HO-c., MOHOLIMTaMK/MaK-
pocdaraMM, a TaKKe SMUTEIMAIBHBIMU KIETKAMM TUMYCa, IO3BOJIMT Oe-
TaJlbHee OLIEHUTh IPOAYKLIMIO 3THX LIATOKMHOB U U3YYUTh €€ CBA3b C
0COOEHHOCTAMM ITOCTPagUAlIMOHHBIX U3MEHEHUIA B UMMYHHOM CHUCTEME.

ITocmynuna 12.03.95

RGLVALPLE A @ULPk AALONVLEN R
U2963NRO3ULVE GO UMLrYYLED UvULS
ChANMYNRU SPSOAYPVVELP UNGUSNRO3ARLE

U U Buwppihl, b.U. Phjulny, U.U Glapgplulh, (LU Updphpgla, U.U. Gwnlidh-
: lw, UL Gnpniplngw, L. L Qupljubhgu, U.G Undupnyuljuu

L{tmwuqnuyti t QtpGnphth Yypwph htimbnuGpGipp Ytpuglnng widwlg b
unip GwnwqujpwjhG hhwinmpjul htmbiuGpGlfing mwurwuwnn hhywGnGph
2héniyuwjhG hGmbipikyhGGtph (PL)-1B, hGswbku Gt mpnigpGtph diemyh qnp-
onGh wnluympymGnp: <wymGuptpyt &, op ypwphg 5 mwph wig Gumymy t
2h6niljujhG bL-18 fjummpjwl pwpdpugnid, pum npniyd, wntnh htmbnuGpGtpp
YtpugGnnGtph 2p9wlmy wjG wyth pupénp tp quignpnnn wumwpwinpjul
wnluympjul nhypmd: Puguhwymywo k, np T poheGtiph pwGwlih, wnuGdhl
Lpwwnumjughwltph it 2hémljuihG bL-18 fumnipjuG Sheta qnympymG mGh
YinjJuunquupd Yuug:
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CYTOKINES IN THE SERUM OF PERSONS SUBJECTED TO
THE INFLUENCE OF THE CHERNOBYL ACCIDENT AGENTS

A.A.Yarilin, 1. M.Belyakov, S.A.Ketlinski, A.S.Simbirtsev,
N.M.Nadezhina, N.V.Korotkova, L.V.Karkanitsa, M.Ye.Komarovskaya

The content of serum interleukins (IL)-1p as well as the tumor necro-
sis agent (TNA)-o. were investigated in liquidators of the Chernobyl ac-
cident and patients with consequences of acute radiation sickness (ARS).

It was found that 5 years after the accident an increase of the serum

‘ JL-1p concentration was observed in these persons. The level of the

serum IL-1p was higher in persons with accompanying diseases. In
liquidators serum dependence of the quantity of T-cells, definite

. subpopulations on the concentration of serum IL-1p was revealed.
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MEQULIMHCKAR HAYKA APMEHAN

TEOPMH, KOHLIEITLIUM, TUTIOTE3HL...
VIK 577.1:612:76:616.1

PROSTACYCLIN AS MEDIATOR
OF HEMATO-VASAL INTERACTIONS

E.S.Gabrielian, S.E.Akopov, E.A.Amroyan, A.H.Ayvazyan

/The Yerevan State Medical University, Department of Pharmacology,
Republic of Armenia/

Key words: prostacyclin, hematovasal interaction, vessel wall, blood
elements, aggregation, sympathetic stimulation,
atherosclerosis ;

Analysis of the phenomena of regional hemocirculation requires
consideration ‘of those multifold hemodynamic effects that develop in
multifold result of a complex interaction between the vascular network
and the blood it carries. To designate all the elements of this interaction
we suggest the term of angiohaemic homeostasis that envisages permanent
exchange of information between blood and the vessels, their response to
various effects as a single system acting as a whole in the maintenance of
blood supply to organs and tissues. A central place in these elements
belongs, without doubt, to prostacyclin (PGI,) whose high activity toward
both the vessels and platelets is of a significant interest for scientists [1,
2]. It is likely that PGI, embodies in a greater extent the dualism of the
nature of regulation of regional circulation, the essence of which lies in

-the parallel effect on vascular tension and blood suspensor stability.
However, up to this day the analysis of the role of PGI, in the regulation
of hematovasal interaction and regional hemocirculation is on the whole
of a unilateral character. Practically only some aspects of its effects —
vasodilative and antiaggregatoery — are being investigated. Unilateral is
also the investigation of PGI; participation in the pathogenesis of regional
discirculation. Although, it is already clear that the disturbances in PGI,
control of the vessel wall and platelet functional state is an important
element in various by their character pathologic phenomena, including
thrombosis, microembolic syndrome, atherogenesis, etc.[3, 4, 5]. The
nature of these disturbances is merely explained by the decrease of PGI,
synthesis in vessels. Speculations of this kind restrict the range of PGI,
physiological role, do not permit to make a thorough analysis of its role
as a universal mediator of hematovasal interaction. From this point of
view the aim of our investigation was a more wide examination of PGI,
role in the fold mechanisms that are responsible for the disturbance of its
transmittery function in pathology.
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Material and methods
Fresh citrate stabilized blood of healthy donors (53) was used in this

1i investigation. Platelet aggregation was measured by the method of Born

!] [6], using a two channel Payton aggregometer. The maximal extent of

© aggregation was estimated as a percentage of light transmission. Red cells

(&

aggregation was investigated by Kobatake et al. [7] and aggregation of

1 polymorphonuclear leukocytes (PMNL) was estimated by the method of

Fehr et al. [8].
The antiaggregatory activity of the rabbit central auricular artery was

. investigated by the method of Galli et al. in our modification [9, 10] (10

rabbits). The cranial end of the cervical sympathetic nerve was electrically

» stimulated (5 Hz, 7 V, 0.1 msec) in 20-30 sec interval by the electronic
2] stimulator EST-7.

The influence of blood elements on the contractile activity of the
vessel wall was investigated by the method of Gabrielian and Akopov [11].

Removal of endothelium was performed by the method of Samata et
al. [12].

Influence of PGI, and Indometacin infusion on the constrictor
reaction of cat cerebral vessels (12 cats) was performed by the stabilized
autoperfusion method [13].

The change of the characteristics of PGI, stabilization-transformation
was investigated in the blood of patients with cerebral atherosclerosis (25
patients) and healthy subjects (30) by the whole-blood aggregometer
(Chrono-Log).

The values were expressed as mean *SE. Differences between means
were analyzed by the Kruscal-Wallis test (non parametric analysis of
variance (ANOVA). Identification of homogeneous groups (cluster) of
cases was performed using cluster analysis followed by discriminant
analysis. The power of the factor influence was calculated using ANOVA.
All calculations were made using SPSS PC-+statistical software [14].

Results and discussion

As it has been mentioned above, analysis of PGI, effect on blood is
limited by the analysis of its effect on platelets. Indeed, Table 1 shows
that PGI, abruptly inhibits platelet aggregation under various inductors,
causing at the same time decay of already generated aggregates, though
on a somewhat higher concentration. But besides the effect on platelets,
this agent influences also the aggregation of other blood elements. As it is
seen from Table I, it also hinders erythrocyte aggregation, that can be
ascribed to the modifying effect of PGI, on the conformation of
erythrocyte membranes [15]. Finally, the PGI, blocks the aggregation of
polymorphonuclear leukocytes induced by a chemotactic agent (FMLP).
This is in conformity with the recently observed capacity of eicosanoids to
interfere in the metabolism of PMNL with the inhibition of the metabolic
outburst characteristic of their activation [16].

Thus, the role of PGI, in the regulation of blood suspensor stability is
not limited by the platelets only but extends to other cells as well, stress-
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ing the universal role of PGI, as a factor inhibiting the development of
rheologic disturbances.

Table 1
Effect of PGI, on human blood cell aggregation
Type of cell Inductor of aggregation EDg for PGI, effect, mg/m.
Aggregation in platelet rich ADP Collagen Epinephrine 1.65+0.21
plasma (PRP) (n=10) Arachidonic Acid Thrombin 2.80+0.23
0.831+0.04
3.40+0.31
15.2013.00
Desaggregatory effect in PRP ADP Collagen 7.8010.90
(n=10) 19.4012.10
Erythrocyte aggregation (n=12) Gamma globulin + Fibrinogen 1267.20+97 60
PMNL aggregation (n=9) ; FMLP 147.60+29.40

—

Hence it follows that PGI, can mediate modifying effect on the he-
matovasal relations of various physiological factors. For some of these
factors the capacity to influence PGI, generation in the vessels is found,
but the analysis of their effect is carried out only "from blood". It is sup-
posed, that on PGI, synthesis influence compounds present in plasma
and directly contacting with the endothelium. In addition to this we
studied the possibility of an analogous effect of a part of the nervous
contour of circulation regulation, namely its adrenergic component. On
the model of rabbit isolated circulatory perfused auricular artery the effect
of sympathetic stimulation on the antiaggregatory activity of its wall was
investigated. The phenomenon of an absolute disappearance of vessel an-
tiaggregatory activity under sympathetic stimulation was revealed
(Table 2). Consequently, PGI, becomes involved in feedback relations of
adrenergic transmission mediating the effect of sympathetic nervous
system on blood rheologic capacity and aggregatory state.

Table 2

Antiaggregatory effect of rabbit central auricular artery before and under stimulation
of sympathetic cervical nerve

Condition Inductor of Aggregation in PRP Aggregation in PRP
aggregation before infusion (%) after infusion (%)
Control Sympathetic ADP 10*M 50.9 34.7*
stimulation ¢ 522 57.1
Control Sympathetic .  Collagen 2 38.1 7:0%
stimulation mkg/ml 64.9 62,6
* p<0.05
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This enlarges the perception of the ways of influence of sympathetic
srmervous system on the regional hemocirculation, and shows that the
sbidevelopment of dishaemia induced by it may be associated with not only
rwvasomotor but also "hematogenic” disturbances of terminal perfusion.

Generally PGI, is considered as a factor mediating the effect of vessel

#wall on the circulated blood. However not less interest represents the
izanalysis of its rgle in the development of polar effects, first of all
:nassociated with the change of vascular tension. On a homeostatized
q perfused vascular segment (cat carotid artery and human middle cerebral
i artery) it was shown that collagen-activated platelets activated with FMLP
7 PMNL, while introduced to the perfusion canal, bring forth contraction
o of vascular segment, the degree and duration of the contraction increasing
I 1.5-2 times after the removal of the endothelium.

; When the deendothelized vessel is perfused by a solution with
1 minimal PGI, concentration, the contracting effect of both the platelets
t and PMNL sufficiently decreases (Table 3). In a higher degree this
| phenomenon is observed in case of combining PGI, with the calcium
: antagonists, e.g. Nifedipin.

This is, probably, connected with mutually complementary

i mechanisms of the vasodilatative effect of these agents: while Nifedipin
| hinders calcium supply to the smooth muscle, PGI; acts as a factor that
' can limit, if not prevent, the development of an angiospasm caused by the

disturbance of the equilibrium between blood and vessel wall [16].

Analogous function of calcium antagonists as agents of regional

discirculation therapy may lie in the positive interaction with PGI,

Table 3

Influence of PGI, and Nifedipine on the spasmogenic effect of activated human
platelets and PMNL

Suppression of vasoconstrictory effect (%)

Platelets PMNL
PGI, 10° M 76.2+6.0* 54.6+6.0*
101 M 23.61+3.9* 15.74+4.3
Nifedipin 5x10°° M 85.115.7* 62.115.6*
5x10°M » 26.813.9*  23.614.1°
PG 1o+ Niledipin 10" M + 5x10°M 83.643.4* 79.618.0*

*P<L0.05

Direct investigations of the effect of activated platelets and PMNL on
PGI, synthesis in the vessel wall by the change of level of its stable
metabolite — 6-keto-PGF1 alpha-estimated by means of radioimmu-
noassay revealed that after a 3 minute contact with collagen-activated
platelet suspension, its level increases to 42.5+7.9% with the suspension
of activated PMNL — to 67.4+9.3%. Consequently, PGI, is able to form
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feedback relations that will delimit the development of an angiospasm. It
was observed that vascular segments with removed endothelium lose their

capacity to develop such a reaction in response to the effect of blood
cells, although basal PGI, level in them might not change. This means

that pools of PGI, synthesized in various layers of vessel wall differ
functionally, and its reactive fraction is PGI, generated in the very
endothelium.

However, the role of PGI, as an antispasmatic agent is not limited by
the reaction of the "hematogenic”" component of the pathogenesis of
vasospasm but involves its other elements also. In the investigation of the
cerebral vessel resistance by the method of brain autoperfusion, the role
of PGI, in the regulation of adrenergic influence on vascular tension was
analyzed.

It appeared that infusion of PGI, in a concentration in which PGI,
itself has very slight effect on the vascular tension, abruptly inhibits
constrictory reaction of cerebral vessels after the introduction of
noradrenalin and sympathetic stimulation.

An exactly opposite pattern is observed in case of PGI, synthesis

' inhibition in cerebral vessels by the infusion of Indometacin (Table 4).

Constrictory effect in the control is taken as 100%; the measure of
the constrictory effect was the change of perfusion pressure.

Consequently, PGI, is an agent, which effectively modifies different
by nature effects on vascular tension, acting as a mediator in the system
of feedback relations, limiting the danger of its abrupt changes.

Table 4

Influence of PGI, (50 mg/kg/min) and Indometacin (1 mg/kg/min) infusion on the
constrictory reaction of cat cerebral vessels induced by Noradrenalin and
sympathetic stimulation (n=10)-

Type of stimulation Con.lrol On the background of On the background of
PGI, infusion Indometacin infusion
Noradrenalin § mg/kg ife " 100 55.1+12.3* 125.219.4
Sympathetic stimulation 100 6.9+4.7 281.4126.1%

S HZ, 7 V, 0.5 min

*P<0,05

The above said and the data of other researchers bring to the convic-
tion that PGI, may be considered as a multiprofile regulator of the func-
tional state of blood elements and vessels and their interaction, as well as
a modulator of neurohumoral influence on the system blood-vessel wall.
Correspondingly, considerable interest represent the questions: in what
cases a decrease of the level and efficiency of its hematovasal influence
can be expected, and what is the role of these changes in the pathogenesis
of regional dyshaemia?
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Table 5

) Change of the characteristics of PGI, stabilization-transformation in the blood of
patients with cerebral atherosclerosis

Investigaled Parameter Parameters Healthy subjects Patients with
variation (n=30) (n=25) atherosclerosis
Degree of PGl physiological >3.0 10(33) 3(12)
acfivity lengthening in the 1.5-3.0 17(57) 6(24)
presence of plasma <1.5 3(10) 16(64)
Degree of PGI» physiological >5.5 4(13) - (0)
aclivily shortening in the presence 3.5-5.5 15(50) 4(16)
ol platclct suspension 1.5-3.5 8(27) 9(36)
<l.5 3(10) 12(48)
Degree of PGI» physiological <1.25 19(63) 2(8)
activity shortening in the presence 1.75-1.25 8(27) 6(24)
of erythrocytes 1.75-2.5 3(10) 17(68)
Level of PGI, antiaggregatory <10 9(30) 2(8)
activily decrease in whole blood 10-35 15(50) 4(16)
afler 16 min of incubation in % 35-60 6(20) 10(40)
[rom the initial value >60 -(0) 9(36)

Number of patients as a% is given in parenthesis

Certainly alteration of PGI, synthesis level in the vessel wall and
zsome other tissues is of considerable importance, but is the modification
»of its function in pathology limited by this? In our studies we performed
ithe analysis of another ring ensuring the thoroughness of PGI,
| hematovasal effects, that may also be responsible for their changes in
i pathology. It is known that the time of the active presence of PGI, in the
I'blood flow, and hence the markedness of its physiological effects, is to a
; greater. extent connected with the capacity of plasma proteins, first of all
: albumin, to stabilize this agent, and that of the erythrocytes, on the con-
| trary. to decay it [9, 10]. On the other hand, during the interaction with
I'the platelets PGl turns into a stable active metabolite - 6-keto-PGFI
. alpha [3]. In the complex interaction of these processes is determined the

problem of those concrete characteristics which will define the destiny of
PGl, after the release from the vessel in the course of its passage to the
executive receptors of target cells. Earlier we have devised a complex of
methods of biological testing of the process of PGI, stabilization-
transformation in blood, suitable for their investigation in human beings
[9. 3]. Table 5 gives the data on the change of the characteristics of these
processes in patients with atherosclerosis with prevailingly impaired
cerebral vessels. It is obvious that in patients with atherosclerosis, as com-
pared with healthy subjects, the processes of PGI, stabilization-
transformation are significantly disturbed expressed, by the shortening of
the time of its active presence in blood flow. Here of certain importance
is the fact that in various patients maximal disturbance of these processes
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4
occurs in various links: in some of the patients it is the abrupt increase of!
PGI, decay by erythrocytes, in others — an almost total disappearance of
plasma stabilizing activity, etc. To assess the resultant of all the elements
responsible for the prolongation of PGI, physiological activity, estimation
of the dynamics of the alteration of its antiaggregatory effect in whole
blood is suggested (Table 5). The level of its decrease will be the resultant
from the prolonging effects of PGI, influence of albumin and platelets
and the contrary influence of erythrocytes. However, it is not excluded
that there exist in blood other factors, also influencing this process. As
seen from Table 5, high percentage constitute patients with a quicker
decay of PGI,. However it should be considered that factors bringing to
this phenomenon differ in various patients, consequently different are also
objects to which should be directed corresponding corrective influence. It
is also important to note that in a number of patients disturbance in one
of the links of transformation-stabilization process might be practically
compensated in another link. For instance, an abruptly increased PGI,
decay by erythrocytes was parallel with a very high stabilizing capacity of
plasma or vice versa. In any case it is clear that during atherosclerosis
there takes place a complex and strictly individual process of PGI,
transformation-stabilization disturbance, which through different means
brings to the decrease of the efficiency of its hematovasal influence. Along
with the decrease of PGI, generation level, it will condition the
insufficiency of PGI, control of hemato-vasal relations in pathology. On
the other hand, disturbance of stabilization-transformation processes may
be closely related to the possibility of using PGI, as a drug. Naturally, if
the injected PGI, is decayed very quickly, then it requires consideration
of its dosage, manner of injection, etc.

However, even in the phase of the realization of PGI, effect on the
elements of the system blood-vessel wall, first of all the vessels and
platelets, there may be observed in pathology significant shifts from the
normal level. This is a rather complex and insufficiently investigated
‘problem; however it is already clear that PGI, final effect depends upon 2
whole series of matters. One of them is the character of the influence
leading to an alteration in platelet or vessel functional status as
development of aggregate generation or a spasm. In ordinary investiga-
tions analysis of PG, vascular-platelet effects is carried out through
influencing the vessels by one of the vasoconstrictive agents, or in the
presence of a definite inductor of platelet aggregation. But in real
conditions and especially in pathology, more probable is the Ssituatior
when vessel or platelet dysfunction is caused by a complex combinatior
of such agents.

Analysis of the pecuhantles of PGI, effect on vessels was carried out
on the section material of persons deceased -from cerebral infarction
PGI, effect was compared on standardized segments of middle cerebra
arteries obtained from the focus of infarction and from the contralatera
hemisphere in the first 2-3 A after death. It appeared that EDSO0 for the
first category of vessels equaled 9.7+3.7x10°M, for the second -
3.5+0.9x10”° M; for some pairs of vessels the difference being over several
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o' orders. Thus, in patients with cerebral vessel pathology signs of alteration
o of platelet and vessel basal sensitivity toward PGI, can be revealed. It is

1
5
b

/

!

not excluded that the decrease of the efficiency of its vascular-platelet
effects will appear as an impcrtant cause of the development of
discirculation, and those vascular which lose their sensitivity toward its
vasodilator influence to a greater extent will be the highest risk zones for
its localization.

The results of the last years investigations suggested that endothelial-
dependent relaxation of vascular smooth muscle reflects the release of
more than one factor. In vascular endothelium NO, a mechanism
sensitive to the extravascular K* concentration, contribute approximately
equally a prostanoide-mediated mechanism to the relaxation [17, 18, 19,
20]. The direct evidence of this suggestion is the demonstration of release
of PGI, in the vascular endothelium through NO as a primary signal for

' relaxation [19].
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MeAUSUSPYLDLE APAEU UL3ARL-ULAR U3 DY
PNlvi2163NrE-3NRGLE R UPQVAMTUV3I NN

E U Quupppliypub, U.E.Ulnyny, E. U Udpryueli, UL Uyduquali

Uwunupwd htmwgnnnipymGGtpp Jyuymd GG, np wpnumwghyihGp (PGI-2)
ply6nid & qubuqui dwlwohsGph wqnignipjul htmbtinuGpny fupulywo dwpnm
wpywé phptinhyGliph, tphppnghwGtph tr pwquwadti-ynphquujnn (G)ynghwbiph wg-
pliqughwG: Gwquph wijuieh dtmuwgywo quplipulh Yypuw junwpjud numd-
(wuhpmpymGGtpp gniyg GG wmwihu, np ubdupuphly Gupnh jupulwt lupwGnip
wnw9wglni L wlnph ujuwh hwjuwwgptiqughnG hwnmlmpjuG pGyémd (ADP-h
hwiwp 31.8%, hulj Collagen-h hwndwp' 81.6%): MpnuwmwghyihGp pGYyénd L Gwta m-
ntinh qupytpwyGtph YoyLhmpymGp:

LGwjhG i mntinuyhG YhohG qupytipulGtph EGnnptuqtpoywo hwuwdGtph
pw Juumupduwd numdGwuhpmpymGGipp gnyyg GG mwihu, np wppul wijmhywg-
nuo phptinhyGtpp i pruqiwétt Ynphquudnn (GjinghmGtpp wrwgwgGmu LG winp-
(itph dwGwptitiph enuyolmiGtp, npnGp mdtnuimy GG LGnnptjpuqtipddwl ujwuy-
dwlGpmy: u nbwyghwGbpp paYyaymd LG wpouuwughlhGh i GhdtinhuthGh wq-
nhignipjwl wuwyiwGGpmy:; Awugwhwymywd b Guty, np wppul winhjugnud ph-
plinhlyGtipp i puqiwati-Ynphqunnp (GnghmGpp jupwlmy LG wpnuumughlihGh
upGptiqn winph ujuwnnnt: Umwgywo wdjwiGlpp Jyuymd GG wpymG-winpujhG
thnjuhwmupbpnipymGGtpnd wpnuuwghYhGh Yuptimp niph KiwwhG:

I[TPOCTALIMKJIMH KAK MEJIIMATOP TEMATOBA3AJIBHBIX
B3AMMOJIEVCTBUMA

9.C.labpuensn, C.D.Axonos, 3.A.Amposn, A.I Aieassn

UccnenoaHa poimb mnpoctaimkmHa (IITA2) B perymsamd remMaroBa-
3a/IbHBIX B3aMMoJeiicTeyif. YcTaHoBIeHO, yto IIT'U2 yrHeraer arperalmio
TPOMOOLIMTOB, SpPUTPOLIMIOB M  TNONMMMOPGHO-SIICPHBIX  JIEHKOLIMTOB
(TIMSJT) B KpoBM 4eJIOBEKa, BbI3BAHHYIO psAIOM MHAyKTopoB. Ha monemm
LIMPKYJIITOPHO-U30JIMPOBAHHOM Iepdy3UpyeMOoil YIIIHOM apTepyM KpoJMKa
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]
YCTaHORJIEHO, YTO B YCJIOBMAX CUMITATUNECKON CTHMYJIILIMM MCYE3aeT aHTH- |
arperallMOHHasi aKTMBHOCTb cocynoB. HaGmonaercs Taxoke rogaBiieHHe COK- |
PaTUTENIbHOM peakLMM MOSIOBBIX COCYJIOB KOIIEK IOA BIMAHWEM MHQY3MH
IIT'N2. Ha nepdy3npyeMbix COCYIMCTBIX CETMEHTaX COHHOI apTepyM KOIIEK |
M CpeIHEMO3IOBO/ apTrepuM YeJIOBEKA IIOKAa3aHO, YTO AKTMBHPOBAHHBIC
TpoMboLmTel U TIMSAJ] BHISHIBAIOT COKpAlllEHHE COCYHa, YCHIIMBAIOLIEECH B
ycnoBusix AeaHporeymsaimy, a IITM2 v HudemmuH yrHetalor ero. Ycra-
HORJIEHO, YTO IIOCJIe KOHTAaKTa C aKIMBMPOBAHHBIMM TpPOMOOLMTaMM M
ITMSJT Bospacraer cuHTe3 III'M2 B creHke cocynoB. IlomydeHHBIE pe3yib-
Tarbl cBUAETENLCTBYIOT O po IITM2 xak yHMBepcaJlbHOIO MeauaTopa re-
MAaTOBa3aIbHBIX B3aUMOICHCTBHIA.
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IMMUNOMODULATORS OF THE HYPOTHALAMUS:
PRIMARY STRUCTURE AND ROLE IN SIGNAL
TRANSDUCTION AND SMOOTH MUSCLE CONTRACTILITY

A.A.Galoyan

/Institute of Biochemistry of National Academy of Sciences,
Republic of Armenia/

Key words: neuropeptides, immunomodulators, immunophilins.

From the composition’ of low molecular weight proteins of
hypothalamic peptides (HP) obtained by methods (Galoyan A.A., 1973)
using continual electrophoresis (Elfer-21) and HPLC on reverse-phases
we isolated 117 polypeptides and proteins-regulators and chemical
messengers of immune cells. Several neuropeptides modulate antibodies
formation in inductive'and productive periods of immune response to
polyclonal (LPS) T-dependent (SRBC), T-independert (DNP-ficol)
antigens in vitro and in vivo (V.Aprikian, K.Galoyan, 1993). It was found
that HP were capable to modulate the antibody formation. Thus, HP
modulate the antibody genesis.

We isolated several immunomodulators of brain (from hypothalamus) and
the: primary structure tentatively was discovered. Among them immunophilin
was discovered — a receptor of immunosuppressor-FK-506. The complete
immunosuppressor FK-506 with immunophilin inhibited the activity of
calcineurin — playing a role in transduction processes in T-cells.-

Taking into consideration the existence of IL-1, IL-2 etc. as well as
several immunomodulators of brain discovered by us, I believe that the
cells of magnocellular and parvocellular nuclei of hypothalamus can fulfil
the role of T- and B-like cells in the brain.

The chemical messengers, immunomodulators, produced by
hypothalamic cells, are factors for the protection of brain against
infections and damages. The presence of immunomodulators of brain as
well as peptidergic nerve.fiber and neuroendocrine cells in lymphoid
tissue including mucous — associated lymphoid tissue, suggests a potential
structural link between the nervous and immune systems.

1. Isolation of Thymesin B, from the Hypothalamus

A new endogenous antagonist of CaM thymosin B,(TB,) is a smooth
muscle relaxant. CaM-binding proteins and peptides were isolated from
protein-peptide fraction (PPF) of hypothalamus and purified to
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sthomogeneity by reverse-phase HPLC. The interaction of TB; with CaM
'wwas analyzed by the affinity HPLC [1]. PDE and CaM were isolated
ritfrom bovine brain by the affinity HPLC method [2]. The activity of PDE
wwas assayed by the modified methods described [3].

It was discovered in bovine hypothalamus a neuropeptide molecule
wwhich was identified as (1-74) TP, by electrospray mass-spectral and
rmmicro-sequence analysis (Table 1). It was established that TB; at calcium
»aconcentration of 100 uM can be coupled to CaM. In the presence of
tzsaturating concentration of calcium Tp; binds to CaM-Biopore HPLC
»acolumn (4.6 x 250 mm) is eluted by the addition of EGTA or W-7. Only
utriton X100 solutions at the highest concentrations (>1%) eluted peptide.
TThe results indicated that TB; would not bind to the PDE-Biopore HPLC
yacolumn in the presence or absence of calcium. To study the nature of
JCaM-binding to immobilized PDE in the presence TB; we determined
lithe ability of this peptide to elute CaM from the PDE-Biopore HPLC
iscolumn (4.6 x 250 mm). TP, in the concentration of 10 nM and 100 nM
iacompletely eluted CaM from the column with immobilized PDE. During
rreversed-phase rechromatography (Biopore C18 Si300 10 u4x250 mm
HHPEC column) of the eluted sample of CaM TB,, complex two peaks
wwere isolated corresponding to the peaks of CaM and TB;. The effect of
ITB, to bind to CaM was accompanied by the strong inhibition of CaM -
istimulated PDE activity (Ki = 15 nM) hydrolysis. The Hill analysis (0=4)
fdemonstrated the strong positive cooperativity in TB;-CaM complex
iformation. The 60-fold increase of the constant for PDE activation by
JCaM (2 nM) was accompanied by a significant decrease in maximum rate
cof cAMP hydrolysis (Fig.1).

Table 1

The primary structure of coronary dilatory polypeptide of hypothalamus (Thymosin p,)
Met-Gin -lle -Phe-Val -Lys -Thr -Leu-Thr-Gly -Lys -Thr - lle- Thr -Leu-

1 5 10 : 15
Glu-Val-Glu - Pro- Ser-Asn-Thr - lle-Glu-.Asn-Val -Lys -Ala -Lys - lle-

20 25 30
Gin-Asp-Lys-Glu -Gly - lle -Pro -Pn-Asp-Gin -Gin -Arg -Ley - lle -Phe

35 40 45
Ala-Gly -Lys -GIn -Ley-Glu-Asp -Gy -Arg -Thr-Leu -Ser-Asp -Tyr-Asn-

a0 39 60
lle - Gln -Lys -Glu -Ser -Thr -Leu -His -Leu-Val -Leu -Arg -Leu-Arg-Gly - Gly - OH
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The results obtained showed that TP, caused the increase in volume
of the venous blood flow from heart coronary sinuses by 90% or more
after intravenous administration in a dose 100 nMol/kg without changes in
blood pressure (Fig.2). The coronary dilatatory activity of TB, correlated
well with the inhibition in a dose-dependent manner of human platelet
aggregation induced by ADP (5 mM) as shown in Fig.3. Thus, there were
discovered new properties of TB;. It was indicated the structural-
functional high affinity of Tp; CaM. It was suggested that TP, may
regulate CaM level and myosin light chain phosphorylization due to its
ability to act as a natural antagonist of CaM under condition of high
concentration of calcium in a cell.

1V

CONTROL

-1 0 1
1 { [CaM], nM

Figure 1. Inhibition of CaM-stimulated activity of PDE by Thymosin b1. Purified to homogeneity PDE wa
assayed at 30°C with 0.5 zM [*H] cAMP, 5 M MCly, 2 M CaCl, and indicated concentrations of CaM or
abscissa with 10 M (2), 100 nM(3), or 1000 nM (4) of TB,.

blood pressure
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Figure 2. The increase of the volume of the venous blood flow from heart coronary sinuses by thymosin f3
after intravenous administration in a dose of 100 nmol/kg.
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i Figure 3. Inhibition by TB; of human platelet aggregation. Effect of TP, was examined in human platelet
1 aggregation by 5 uM ADP. The human platelets were preincubated without (control) or with T, at 37°C
++ with stirring for 3 min in the aggregometer cuvete before stimulation.

2. Discovery of Ca’"-CaM-Replacing Peptide Systems of Hypothalamus
(CCRPS)

a) Calmodulin-binding Ca’ *-independent actwatoxs of Ca-dependent

enzymes:

In 1988 five polypeptides with coronary constrictory properties were

iiisolated from bovine hypothalamus protein-peptide reaction described by
ime (unpublished data), using gel filtration of Sephadex G-10, ion-
sexchange chromatography on Dowex S50Wx8, semi-preparative and
panalytical reverse-phase HPLC [4]. For these groups of neuropeptides
scalmodulin is a target protein [S]. They antagonize with monospecific
panti- calmodulin antibody for calmodulin binding, although they are not
ifragments of calmodulin. CaM FI1-F5 complexes activate MLCK and
s;cAMP PDE (without participation of Ca’*) and cause contraction of
saorta (in vitro) and coronary vessels (in vivo).In 1990 we discovered the
jprimary structure of these peptides [6]. The first information was made by
jus in 1990 [6]. Then, it was given in details [7, 8]. They are fragments of
|B-chain hemoglobin (Table 2) and represent fragments 33-37, 33-38, 32-
239, 31-40 of p-chain of Hb.

It was shown that PF, s enhanced the contraction in rabbit aortic
strips in a K'-depolarized mixture (approximately to. 20-254) and
:stimulated platelet aggregation induced by 5 uM ADP too. Stimulation of
ithese processes accounts for MLCK activation by the CaM-PF complex
|(Fig. 4). The Kd value for the CaM-PF complex (2-10 nM) has been
ydetermined [4]. It is necessary to note that some of Hb fragments isolated
Iby us coincide to peptides isolated by prof. V.T.Ivanov’s group from the
'whole brain, data about which were published in 1991 [9, 10]. Recently,
:an opioid peptide called LVV-hemorphin-6, corresponding to the
isequence at the position 32-40 of the pB-chain of human Hb was reported
ito inhibit the angiotensin converting enzyme activity [11]. This peptide
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has been originally isolated from human pituitary gland. The peptide
designed LVV-hemorphin-7 identical to sequence 32-41 of the f-chain of
human Hb has been isolated from cerebrospinal fluid (CSF) of patients
with cerebrovascular bleeding [12]. These data suggest that Hb or Hb-like
protein is a precursor in the organism during physiological pathological
processes as a result of limited proteolysis. We decided to use two
intracellular endopeptidases: cathepsin D (aspartic proteinase) and
isolated by us from bovine brain HMW proteinase (cathepsin E-like
enzyme) for studying the processing of coronary constrictory peptides
from p-chain of Hb.

It has been shown that in contrast to cathepsin D HMW proteinase
from bovine hypothalamic proteins generates coronary dilatatory
neurohormone C-like peptides [13, 14].

Recently, using HPLC, amino acid analysis and Edman degradation
for the identification of the products of enzymatic hydrolysis, we have
found that HMW proteinase (but not cathepsin D) generates the coronary
constrictory peptide or LVV- hemorphin-7, which corresponds to the
sequence at position 31-40 of the p-chain of bovine Hb (residue 32-41 of
the p-chain of human Hb) by cleavage of the Leu®-Leu® and Phe®-
Phe* bonds of the p-chain. of bovine globin [14].

Table 2
Calmodulin-binding coronary constrictory peptides of hypothalamus

Val Val Tyr Pro Trp

T

Va Val Tyr Pro Trp Thr

Leu Val Val Tyr Pro Trp Thr

Leu Val Val Tyr Pro Trp Thr Gin

LeuVal Val Tyr Pro Trp Thr Gin Arg Phe

Thus, data obtained give us reason to suppose that Hb itself or Hb-
like protein is the precursor of the coronary constrictory peptide, which
can be formed in the organism during physiological or pathophysiological
processes as a result of limited proteolysis of this protein by HMW
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zraspartic proteinase. It was shown that the fragment 32-37 of hemoglobin
-f|p-chain is an immunomodulator (Fonina L.A. et al., 1991).

We cannot exclude the possibility of the existence of a Hb-like
i protein in nervous tissue which can be a precursor of these peptides. At
iithe same time since erythrocyte membranes contain the HMW aspartic
iqjproteins [4], it seems more likely that in some physiological or
«qp pathological processes this enzyme can participate in processing of the
Izabove mentioned biologically active peptides from Hb. We don’t exclude
11that some peptides can enter the hypothalamus from the blood.

b) Ca-CaM-independent activators of CaM -dependent enzymes.

Three polypeptides of the hypothalamus are stimulators of basal
% activity of a number of CaM-dependent enzymes (MLCK, cAMP PDE,
s etc.). The newly discovered peptides, named C-modulins in contrast to
J CaM did not require Ca”* for activation of the enzymes [15, 16]. One of
i these stimulators, denoted as C-modulin-3, has been purified to
i homogeneity by reverse phase HPLC and tentatively identified as
i thymosin B, (1-39) by mass-spectrometry and Edman microsequence
5 analysis [17] (Table 3). We demonstrated the influence on basal activity of
1 rabbjt skeletal muscle MLCK, in comparison with that of thymosin al
: and thymosin b4 (16-18, 11-19, 25-31) as well as on the CaM-dependent
| PDE. C-modulin-3 is a very potent stimulator of MLCK and cAMP
| PDE without participation of Ca’>* and CaM (Fig. 5).

MLCK activity (=)

40 |

i z:s 10 z‘o 4.n l;nn

Peptides (nM) y
Figure 4. Ca*'- independent activation of myosin light chain kinase by hypothalamic coronary constrictory
peptide factors (PF3-R and PF4-x) synthetic peptides (P2-° and P3-e).The amount of enzymes producing 50%
phosphorylation of myosin light chains at 25°C for 25 min is taken as 100% MLCK activity.

From the hypothalamus it was isolated also C-modulin-2 and its
primary structure was determined: Glu-Lys-Ala-Gln-Gly-His-Pro-Gin-

135



Asp-Gly-Asn-Pro-Val (Galoyan- A.A., Gurvits B.Ya., 1991). It was a .
fragment of Myelin Basic Protein (MBP).

Of particular interest' is the finding that each of the indicated
enzymes, being CaM+Ca2+-dependent, possesses sensitivity to activation
by C-modulins, comprises a system of universal Ca’’-independent
enzyme regulators. They are' calcium-calmodulin - replacing peptide
systems -of brain activators of Calmodulin-dependent enzymes. More
recently a number of other CaM-dependent enzymes - phosphorylase
kinase and CaM- dependent protein kinase — were also found by us to be
affected by C-modulins in‘ cooperation with Dr. Livanova et al. from
prof. B.Poglasov’s laboratory (unpublished results).

Although a great deal is known at the molecular level about Ca’*-
dependent interactions of calmodulin with other molecules, such as
peptides and enzymes, much less is known about the physiological
significance of these interactions. It was not known whether calmodulin is
the only ubiquitous regulator of a variety of' eukariotic processes,
including muscle contraction, cell division, cyclic nucleotide metabolism
and glycogen metabolism, attributed to changes in the intracellular
concentration of Ca?’. The presence of Ca2+-i11depcndent regulators of
the so-called CaM-dependent enzymes may- cause an ambiguity in the
study of CaM-mediated processes [17, 18].

Table 3
The primary structure of C-modulin - 3 of hypothalamus
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The findings of our group that thymosins act as C-modulins,
regulators of CaM-dependent enzymes without participation of Ca’>* and
CaM, open a new page in thymosin research [18].

In a joint research program of the groups Galoyan/Volter the effect
of fragments of thymosin B4 (1-4) and thymosin By (1-4) (Ac-Ser-Asp-
Lys-Pro and Ac-Ala-Asp-Lys-Pro-OH) on the activity of CaM-sensitive
cyclic nucleotide PDE of hypothalamus were studied recently [19].

It was discovered calcium and CaM-independent inhibition of PDE
by thymosin B, (1-4) and thymosin By fragments. A tetrapeptide Ac-Ser-
Asp-Lys-Pro-OH was isolated from calf bone marrow, possessing the
ability to-inhibit proliferation of hematopoietic pluripotent stem cells [20].
The tetrapeptide appeared to be identical to the aminoterminal part of
thymosin B4. It cannot be excluded that thymosin B,-is a precursor of this
tetrapeptide. In mammalian tissues thymosin B4 is very often associated
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# with another highly homologous peptide of the thymosin family, thymosin
fi Py, as well as with modulators of immunity and neuroendocrine ciruits
| [21]. However, the fundamental mechanisms of actions of thymosins and
1 their fragments remain to be resolved. QOur suggestion is that the
I tetrapeptide realxzes its effects on lymphocytes stem cells by the
| mechanism of Ca’ “_independent inhibition of cAMP-PDE. The results
> obtained by us have shown a specific function of Ac-Ser-Asp-Lys-Pro-
) OH as a releasing factor promoting an entry of coronarodilatory

neuropeptides, previously discovered by us in hypothalamus [22, 23], into
1 the general circulation, probably, through changes in the cyclic nucleotide
I " level in the brain (Galoyan A.A., Alexanian, in press).

3. Discovery of immunophilin (FK-BP) in the hypothalamus

In the composition of Ca-CaM replacing peptide systems of brain
) (coronary constrictory peptides) we were able to isolate new protein(s)
and primary structure was determined [24, 25] (Table 4). The search of
the corresponding structure according to the bank of peptides showed that
I the deciphered sequence belongs to the bank of immunosuppressor FK-
506 binding, possessing enzymatic activity of peptidyl-prolyl-cis-trans-
isomerase. The data of amino-acid analysis together with Mr=11778.4D
obtained on the basis of mass-spectra demonstrated full coincidence of
the isolated polypeptide structure with the one of the native molecule of
FK-506 binding protein. FK-506 appeared to be 10-100 fold more
effective than the known immunosuppressor cyclosporin A. FK-506
isolated from streptomices tsukubaensis (Japan) appeared 10-100 fold
more effective than the known immunodepressant cyclosporin A. By the
way, this compound possesses suppresser activity only in the complex with
the specific to it FK-506 binding protein. This activity is noticed in
inhibition, differentiation and proliferation of T-lymphocytes as a result of
blocking the gen transcription, coding the biosynthesis of interleukin-2,
growth factor of T- lymphocytes. What is that protein doing in the
hypothalamus? The  participation of that enzymatic protein can be
supposed in neurochemical processes of brain via changes of conforma-
tion of different enzymes and synaptic proteins, as well as in the forma-
tion of regulatory mechanisms of immune system of the brain itself and
whole organism.

A number of the immunomodulators (TB4 (1-39), TB,, etc.) as well as
immunophilins discovered by us in the hypothalamus testify to the
existence of a strong immune system of the brain itself, and namely,
hypothalamic cells (probably neurosecretory).

Our work must be directed to the search of the endogenous activators
and inhibitors of that enzyme, as well as for understanding the role of
these proteins in the process of transduction in nervous system.

Besides participation of that enzyme in the isomerization of Ca-
dependent enzymes, it can participate in Ca metabolism, as calcitonin is
one of the substrates of FK-506 BP. Moreover, the complexes of FK-506
with FK -BP and cyclosporin A with cyclophillins participate in Ca
metabolism and protein phosphorylation. Taking into consideration the
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- existence of Iph(s) in the neurosecretory areas of hypothalamus, I believe
that " the multiple forms of Iph(s) probably are synthesized by
hypothalamic neurosecretory nuclei simultaneously with the known
neuropeptides produced by these cells Vasopressin, Oxytocin, cardioactive
hormones etc., playing an important role for the folding as well as for the
regulation of Ca’’ metabolism in the sarcoplasmic and endoplasmic
reticulum. I think there are endogenous activators and inhibitors of
Iph(s), including thymosin B4 (1-39), B;, Bs. In other words in the brain
. there are systems of activation and inhibition of immune system. The data
obtained by us indicate that Iph(s) may take part in the regulation of
metabolism of the secondary messengers (Caz’, cyclic nucleotides) in the
brain. Iph(s) can participate in the mechanisms of transduction in the
neurosecretory neurons of hypothalamus.

12 3P
2 T
1 4 1 3-P
3 4 4
3
A B c

Figure 5. Phosporylation of LC; of a representative myosin preparation. Myosin was incubated with myosin
light chain kinase in the absence (A,C) or in the presence (B) of calmodulin. Incubation mixture contained: no
effector (A).C-modulin-3 (C) at concentration 50 pM

From the data obtained by the mechanism of action of the
cardioactive neuropeptides of the hypothalamus we can conclude the
following: the relaxants of the coronary vessels (NC,NG) are the
inhibitors of both cAMP PDE and MLCK, as well as of Ca-binding
protein and antigens of CaM. The increase  of the level of cyclic
nucleotides is a relaxation factor [26].

Neurohormone “C” inhibits MLCK and prevents the phosphorylation
of the light chain of myosin. Moreover, NC decreasing the level of Ca
ions till 107-10° in the cytoplasm, is switching off the mechanism of
Ca’'-CaM MLCK complete formation [27]. Step by step involving this
mechanism, NC has a rather positive action during myocardial infarction
as well as pancreatitis and pancreonecrosis, having angiogenic role,
restoring necrotic vessels of the pancreas. At the same time by their
biological effect and by their physico-chemical peculiaritiecs NC and NG
differ from those of NK. -

On the contrary, the nanomolar concentration of hypothalamic
coronary  constrictory neuropePtides is a powerful -activator of cAMP
PDE in one case without Ca>* and CaM in the other, case by binding
with CaM without Ca’*-ions participation.
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Table 4

The primary structure of FS-506 binding protein of brain
(peptidyl-prolyl-cis-trans-isomerase)

NH,-Gly-Val- Gin -Val- Glu- Thr- lle - Ser- Pro- Gly -Asp-Gly- Arg -Thr-Phe -Pro -Lys- Arg

-
o
-
[4)]

1 5]
Gly-Gin -The -Cys-Val -Val - His -Tyr - Thr -Gly -Met- Leu-Glu-Asp-Gly-Lys -Lys-Phe

20 25 30 35
Asp-Ser-Ser-Arg- Asp-Arg-Asn -Lys -Pro -Phe -Lys-Phe-Met- Leu -Gly -Lys - Gin-Glu

8
&
g-

Val-lle - Arg -Gly -Trp -Glu -Glu- Gly - Val-Ala - Gin-Met-Ser-Val - Gly - Gin -Arg-Ala-

55 60 65 70
Lys—-Leu-Thr - lle -Ser -Pro -Asp—Tyr -Ala- Tyr- Glu- Ala- Thr- Glu- His- Pro- Gly - lle -

75 80 85 90
lle —Pro -Pro- His- Ala- Thr - Leu-Val-Phe- Asp-Val-Glu-Leu- Leu-Lys-Leu -Glu-OH

95 100 105 107

These two groups of peptides activate MLCK and increase
phosphorylation of MLC. These two mechanisms are enough for the heart
smooth muscle contraction. Thus, new systems of neuropeptides
intracellular regulators of secondary messengers metabolism of the smooth
muscle contraction were discovered.

It is of a special interest the participation of thymosin B, (1-39) and
TB; in the relaxation-contraction cycle of the smooth muscle.

It is of a great biological interest the problem concerning the
conformational changes that calmodulin undergoes when bound with
peptides F1-F5.

The fact that the new peptide system have a regulatory influence on
Ca’*-CaM activated enzymes without Ca ions and CaM participation (C-
modulins) does not mean that the role of Ca ions in these processes is
excluded. On the contrary, the concentration of Ca’" in the cell
determines the shift of one type of regulation (with Ca ions participation)
into another, without Ca ions.

It is very important, however, to detect the concentration of Ca ions
in the organism which are responsible to this shifting.

The results of our investigations testlfy that there is a number of
alternative paths of regulation of both Ca®*-CaM activated enzymes, heart
activity and smooth muscle contractility. In this Ca?*-CaM replacing
peptide system an important role belongs to C-modulin-3, thymosin B,,
B, coronary dilatatory neurohormones (Ca ions translocators),
hemoglobin and different fragments of T, and MBP, as well as a new
Ca-binding protein and ubiquitin (1-74). :
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Many of these peptides are the regulators of the cardiac circulation
"and chemical factors for integration of the functional system in the
endocrine hypothalamus-neuroendocrine heart (22, 26, 27), as well as
regulators of immune systems. Several peptides isolated in my laboratory
by K.Galoyan, R.Galstian from bovine hypothalamus potentate IL-1
production, and the early stage of macrophage activation of T-cells by
LPS in vitro enhances antigen-specific macrophage-dependent T-cell
proliferation in vitro and IL-2 production and secretion, as well as
antibody formation (V.Aprikian, K.Galoyan, in press).

Thus, hypothalamus contains a pool of immunomodulators playing an
important role in regulation of immune system and participating in
transduction processes in neurosecretory cells of the hypothalamus.

Submitted: 26.06.95 ;

LhMAEULUUVARIE RUARCAUAMARL3USALVELL:
UNULU3 Ay UUNANRSY. UOLE BU 16LL
U290V CUVER SELUPNUTY 6d {Ur0 Uulvh
YOUNLUYUVvARO3UL UG

U U Quynjub

Anpwomd GYwpwgpywd L dbp Yondhg bhunpwjuimuhg wigwwmywd dh
2wpp Gop puniGninnmjjunnpGiph phihwlijwl Ywengywopp, win pymd hin-
Gnumujptunp FK-506-h ntgbwwmnp — himGndhihGh phihwlw6 jwonigywopp:
YlipphGu hwdwpymd £ Gt $EpdkGm-uibunh-wpndhi-ghu-mpwiuhqoitpug:
Utip Ynnihg hwjwmGuptpjwoe dh wpp GhjpowbupmhnGbp fupwGnid G6 hwlju-
dwpuhlGtph wowewgmup Yuwd wpgqbpulmd wyG:

Unwyg L pwaymd dh hhwnptq, puw nph bhynpuwjudimuh LinnyphG pehoGt-
ph Uh dwup qthwy poheGtiph httw dhwuhG Yuwmnwpmy GG T G B- hidnghwGph
ntip, wpmnmwnpmy GG hGutpkyhGGtp . hwliwiwpthGabphwwnlwubu Gyup-
nuyhG pehoGliph hiptyghnl wonwhwpiwl dwdwlwy:

NMMYHOMOIYJIATOPBI TNIIOTAJIAMYCA.
IIEPBUYHAS CTPYKTYPA U POJIb B ITEPEIJAYE
CUI'HAJIOB 1 COKPATUMOCTH
TJIATKOM MYCKYJIATYPBI

A.A.Tanosn

DyHaaMeHTaIbHasA pojlb UMMYHOKOMITETEHTHBIX T-KJIETOK, KaK U B-
KJIETOK, TTPOAYLIMPYIOIMX aHTUTENA IIPOTHUB BHELIHMX AHTUICHOB B MM-
MYHHO# CHCTEME, XOpOIIO M3BECTHA.

Psan viccemoBaHMit TIOKASHIBAET TTOTCHLMAIBHYIO CTPYKTYPHYIO CBS3b
MeXIy HepBHOM M MMMYHHOM cucTeMaMH. Pam HeliporrenrmuaoB H30Mpa-
TEJIBHO MOAYJIMpYeT I'eéMATOJIOTUYECKHUE M MMMYHOJIOTMIECKHE CBOMCTBa
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neikoimToB. Hanm MccienoBaHMsa moKa3ajid clioco6HOCTh HOBOTO Kiac-
ca I'MIIOTaJlaMWYEeCKMX HEHPOIENTUAOB MOAYJIMPOBaTh aHTUTEJI000paso-
BaHME B MHAYKTMBHOM M TIPOAYKTMBHOM IIEpUOfaX MMMYHHOIO OTBETa K
noymknoHaabHBIM T-3aBucuMBIM (SRBC), T-HesasucumMeM (DNP-ficoll)
aHTUTeHaM in vitro ¥ in vivo.” MHOrouMcjieHHBIE HAllld MCCIIEIOBaHMS
BBIABWIM Hapsily ¢ KapAMOaKTUBHBIMM FOPMOHAMM THITOTAJIaMyca TaKXe
pAI UMMYHOMOAYJIATOPOB B MO3re.

HakoruieHHBle HaMH JIMTEpaTypHBIE NaHHBIE TIO3BOJIIMA BBUIBUHYTH
TUIIOTE3yY O TOM, YTO Hapsy C PETyJMpYIOIIMM BO3[ACHCTBHEM HEPBHOM
CUCTEMBl HA UMMYHHYIO MO3I' CaM SABJIIETCS MMMYHHBIM OPraHOM M 49TO
T'MITOTAJIAMUYECKUE HEUPOCEKPETOPHBIE KIIETKM BMECTE C IVIMAJBHBIMUA
KJIETKaMU MOTYT MrpaTh poiib T- ¥ B-1MM@OLMTOB, NPOAYLMpYIOIIMX B
KOHEYHOM CcYeTe HHTEpJeHKMHBI ¥ pAN APYrMX HWMMYHOMOZIYJIATOpPOB.
Tak, Hanpumep, U3 HEHPOCEKPETOPHBIX OOJNacTEil IUITOTaJlaMyca MBI
' M30JIMPOBAIM PAX MMMYHOMOMYJIATOPOB, MX IIEpBHUYHAs CTPYKTypa GbUIa
UIeHTUGHNLMPOBaHa (TUMO3HMH P4, TUMO3MH B4 (1-39), TMMo3MH B; (1-74,
1-76), c¢parmeHnT (43-51) m (72-85) ocHOBHoro G6elka MuMeEIMHA
(FGSDRGPPK) n (EKAQGHRPQDENPY). Bl uaeHTHOMIMpOBaH
Taxke uMmyHopwmH FK-506, cesaspmBalommii 6e1ok. DToT 6ey0K obia-
JaeT (epMEHTaTUBHOM aKTHBHOCTBIO IEHTHAWI-IIPOJIMH-LIMC-TPaHC-H30-
Mepa3bl, UTPaIOLIMM BaKHYIO pOJib B MEXaHM3MaX GMOCHHTe3a He TOJIBKO
WHTEPJIEUKWHOB, HO M KaTeXOJaMMHOB (T.e. IPUHMMAIOT YJYacTUE B
TPaHCMMCCUM HEPBHOTO MMITyJIbca). Y3 cocTaBa rMIIoTajlaMH4ecKOro Ito-
pollKa, ITOJlydeHHOro 1o Metoauke A.A.I'ajosHa coBMecTHO ¢ B.I'ypBHit
(1968), HaMm ymajoch BBIIENHTH TMAapBaIBOYMMH M paciumM¢poBaTh €ro
MepBMYHYIO CTPYKTYPY. YIaJlloCh' PacKpHITb CTPYKTYpy HABYX GoibImax
dparmenToB: TDLLHAEDIKKAVGAFSAVD u VGLLKKXDIDVKKVF
(X-Heu3BECTHasd aMHHOKMCIIOTa). DTo IapBabbymMuH aimbda (PRVA).
OpHako cTpyKTypa runortajaMudeckoro PRVA ‘He MOJIHOCTBIO MIEHTHY-
Ha c usBecTHBIMA PRVA. He mMMeroTcs roMoJiorMd B aMMHOKMCIIOTHOM
ITOCJIEIOBaTENBHOCTH B mojioxeHnsax N-7, T-21, K-36, K-38, A-40, D-
4], K-45. Tlo mpenBapUTENbHBEIM OAaHHBIM, PAX M30JMPOBAHHBIX HaMM
MMMYHOMOZLYJIATOPOB, a Takke PRVA o0pasyloT KOMIUIEKC ¢ MMMYHO-
¢mwmHoM. 3amavya COCTOMT B TOM,. YTOOBI BBIIEIHTH mmynocbmm}l Hu
JIpYTHe COeAMHEHM M3 OTAEJBHBIX KJIETOK THIToTajaMyca.
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CYTOKINES AND RHEUMATOID ARTHRITIS
A.V.Zilfian

/Scientific- Research Center of Yerevan Medical University
after M. Heratsi, Republic of Armenia/.

Key words: cytokines, joint synovia, rheumatoid arthritis

Complex of symptoms of immunopathologic changes developing in
the composite components of joint synovia is the basis of the pathogenesis
of rheumatoid arthritis. Analysis of literature and our own findings show
that in the initiation of immunopathologic disorders of this desease a
special place must be given to "molecular carriers of immunity" —
lymphocytes, which produce biologically active agents of wide spectrum.
It has been determined that unstimulated thymus lymphocyte active
products have arthritogenic potencies. This fact testifies to their important
role in the pathogenesis of systemic diseases with immune disorders,
particularly, at rheumatoid arthritis.

Intravascular injection of lymphocytic mediators in the knee joint
causes an unpurulent inflimmatory process which has many general
features with human rheumatoid arthritis: hyperplastic synovitis, lymphoid
follicles formation with local stimulation of lymphoid line cells on the
synovial membrane, rheumatoid factor and synthesis of antibodies with
pannus development

Development of dystrophic and immunopathologic changes in the
urea of arthroidal cartilage is pathognomic for arthritis induced by
lymphocytic mediators. This process forestalls "immune inflammation”
development in the synovial membrane. That is why the destructive
process of composite components of arthroidal cartilage with following
development of immunopathologic process in its area is the initial factor
of the pathologic changes development. The present process stimulates
the course and trend of experimental arthritis which is identified by us
with human rheumatoid arthritis.

Special series of - experiments revealed possible mechanisms of
pathological shifts development in joint syngvia. In vitro condition in
lymphocytic mediators it has. been revealed that antigenic determinants
crossly react with C-part of the parathyroid hormone. That is why the
joint cartilage and bone tissue resorption processes, accompanied by
ionized calcium increase in synovia and blood, testify to the presence of a
factor having analogies with parathyroid effect on target-organs in the
lymphocyte mediators.

144



|

To our opinion the itis model opens good prospects for a.
detailed study of lymphocyte nediators and their role in the pathogenesis
of human rheumatoid arthritis.

According to the modern conceptions there are three different
structural organizations of panmys. They are distinguished by correlated
cells of hematogenous and mm;emc lines in granu]at:ve tissue. An
opinion exists that this "aggressive” tissue plays the main role in the joint
destruction by rheumatoid arthnhs )] Joint cartilage destruction by
granulative tissue elements of syn ‘membrane takes place mainly due
to hydrolytic enzymes of the monocye-phagocytic cells of pannus.

We are of a diametrically oppesite opinion, according to which the

' granulative tissue grows from the/side of synovial membrane on a free

surface of hyalinous cartilage. It is a secondary process, since it is directed
towards the restoration of its integrity.
This point of view is confirmed by followi facts firstly, three types

of pannus according to the dynamic development of their loose

connective tissue must be considered as chronologlcally successive stages
of granulative tissue differentiation resulting in sclerosis.

Secondly, it is known that pannus fibrous tissue on the later stages of
rheumatoid arthritis development is frequently subject to "chondroidal”
transformation. The process of "chondroidal” metaplasia causes fibrosis
and sclerosis in the pannus tissue. We must also consider this fact in
connection with formation of protective and adaptive reactions, since we
know that the traasformation in limits of one and the same connective
tissue occurs in a concrete case owing to relative stability of cartilaginous
tissue to oxygen deficit in consequence of locally developed
microhemocirculatory and metabolic disorders. The new supposition
brought up by us is highly grounded, for reparative-proliferative processes
in their biological basis result in partial and complete structure restoration
of already injured cartilage and bone tissues. These processes aré¢ mainly
characterized by the stage development of connective tissue.

An absolutely different view is observed when the anatomical
peculiarities of pannus development and outcome of osteofibrous tissue
lead to expressed deformation and dysfunction of small and big joints of
rheumatiod arthritic patients. At the same time synovial membrane can be
the source of production of different biologically active substances
(lymphokines, monokines, hydrolytic - enzymes, immune components),
rendering alternative effect on joint cartilage indirectly, through synovial
fluid. However, such a mechanism is included into the general chain of
immunopathologic reactions on a definite stage of rheumatoid arthritis
formation, that is in the period of development of resorption processes in
joint cartilage and adjacent bone.

The etiology of rheumatoid  arthritis up to the present is not
ascertained. Among the probable infecting agents are viruses, some
bacteria, their L-forms, Mycoplasma. However, at the present there is not
definite information téstifying to the  direct participation of
microorganisms in the development of the pathological process in' the
affected joints. Unlike different derivates of connective tissue, including
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synovial membrane, cartilage tissue is a Hghly favourable object for the :
microorganisms persistence, for despite itsconsiderable metabolic activity,
cartilaginous tissue is deprived of the possibility of mechanisms of
nonspecific and specific immunological r:sistance in its area. ‘

According to Denman A, joint cartiage of patients with rheumatoid
arthritis is a base for virus persistence. =/

Our previous researches [2] have/ demonstrated that polyarthntlc
‘syndrome, induced in rabbits and rafs by Mycoplasma fermentans is
accompanied by relatively prolonged Mycoplasma persistence in the joint
cartilage and destructive and immunopathologic processes of development
in it. It is not excluded, that the interaction of viruses, Mycoplasma with
cells of gialinous cartilage may expost "latent” antigenic determinants,
causing autoimmune reaction, directed against either joint cartilage or
antigen, which is peculiar both to cartllage tissue and provoking infection
agent [3]. :

In this case antibodies must be synteuzxed against the agent and
cartilage tissue as well as their crossly reacting antibodies. This process
may lead to the formation of immune complexes, both circulating and
fixed in tlsues, the beginning in the tissues'of cartilage and vessels walls
and causing activation of cell reaction and Yocal antibody production.
These immune complexes form with components of synovial fluid
complement larger complexes, ‘which can be phagocitized by
macrophages, while the released lysosomal enzymes would support the
local prolonged inflammatory process. At the same time the joint cartilage
and border bone integrity violation with revealence of ‘chondrocytes
hidden antigenic determinants is supposed to be the main factor for
microorganisms persistence.

In consequent study of the biological activity of lymphocytic
mediators, their protein and lipid fractions [4-8] a question arises — what
is the rule of endocrine disorders, connected with calcium regulated
system in the pathogenesis of rheumatoid arthritis. A definite interest
represents the fact that the founder of the Russian surgical endocrinology
V. Oppel, who performed in 1926 operations of parathyroidectomy in
patients with ankylosing polyarthritis pointed to the connection between
parathyroid glands function and joint lesion' character. However, in
rheumatology and arthrology development later on the parathyroid glands
were not investigated by special directed research.

We revealed facts which confirm the parathyroid glands participation
in the infectious process in particuldr through lesion of the skeletal system
[9]. For the first time it was determined that the famous "saprophyte” of
human urogenital tract Mycoplasma fermentans induces polyarthritic
syndrome development in experimental animals by means of a number of
immunomorphological signs resembling human rheumatoid arthritis,
which testifies to a possible ethiological role of Mycoplasma in this
pathology. It is necessary to note that for polyarthritis, induced by M.
fermentans; highly pathognomonic was the early drawing of the joint
cartilage and border bone into the. pathological process, which forestalled
the development of immunopathologic changes in synovial membrane. It
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#iis highly important that the destuctive process in the subchondral and
slideep parts of the bone tissue, & in case of intraarticular injection to
zllymphocytic mediators, proceededby the type of periosteocytic osteolysis,
»aconnected with direct influence of\parathyroid hormone on target-organ.
»@So, a single intraperitoneal injection of M. fermentans to rabbits and rats
Izalready on the second day after contagion led to cxpressed changes in
‘gparathyroid gland cytoarchitecionics:/ light-cell hyperplasia was
sraccompanied during the first week Py the increase of parathyroid
srhormone level, general and ionized cal¢ium level in the blood,

For the first time A.Kennedy [10] =analyzed hyperp/rathyroxdnsm
sidevelopment at rheumatoid arthritis and showed t it causes
rthypercalcemia.

In Kopyovas T. monograph [11] there are facgs’ about dystrophic

hanges m cartllagmous and bone ti i

iprocess (fibrous osteodystrophy)” Stecula V¢ and Moros N. in 1970
»zonsidered that on the definite stage of inflammatory process in synovial
nmembrane in patients with rheumatoid arthritis in bone tissue the
sreparative processes intensiy and are accompanied by activation of
oerichondrium and pepostium cells. At the same time bone tissue
:osteolysis in its deep pirts occured which, in the authors opinion, takes
[olace as a result /of activated / osteoclasts penetration into the
:osteomedullar area.”

Researches of Armenian rheumatologists [12, 13, 14] show that on the
ivackground of parathormone level increase in blood in patients with
fheumatoid arthritis hypocalciemia is observed. Hypocalciemia, in the
iwuthors opinion, is connected with vitamin D deficiency in the population
lof Armenia.

The revealed results allowed them to base the necessity of prolonged
monitoring of calcium level in blood at rheumatoid arthritis and
separation of patients with firm hypocalciemia into the group of risk of
secondary parathyrosis development. This recommendation is well-
tounded, for according to the existing hypocalciemia classification [15,
)6, 17] in the early stage of the development of secondary
ayperparathyrosis (variety of organic hypercalciemia in consequence of
parathyroid- glands hyperfunction) calcium concentration is not increased
s compared to norm or even lower. It is not excluded also, that
aypercalciemia at rheumatoid arthritis can also arise as a result of acid-
pase balance disturbance in the blood (acidosis) or endocrine disorders
ithyrotoxicosis, hyperthyrosis, adrenal glands failure). /

It is known, that hyperparathiroid osteodystrophy is c terized by
rystemic osteolysis of bone structure. At the same time,/ with bone
Itructures diffuse resolvation under the influence of parathommone in the
tesorption zones cell-fibrous tissue proliferates.

As a result total transformation of bone organ can develop in compact
iibroreticular tissue [18]. \ ;

\

\
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At the same time rheumatoid arthitis bone tissue lesion by the type
of periosteocytic and pericanalicular gsorption is not a general process,
but most probably has a\local charact:r, restricted mainly in periarticular
parts. That is why a doubtful conception exists, according to which
resorption processes in the\ﬁnn Jomgs tissues are caused by “fibrous
osteodystrophy”

An opinion exists accordms to which bone tissue lesion at rheumatoid
arthritis is constantly accompanied by osteoporosis [19, 20, 21]. In the
development of systemic».,osteoporqsis an important place is given to
hormones of calcium regulating systym [22, 23]. Systemic osteoporosis is
not a result of parathyroidine hyperproduction, on the contrary, it is
hypofunction of parathyroid glands.

Khmelnitsky and co-authors point out that hyperparathyroid
osteodystrophy is characterized by systemic osteolysis of bone structure,
which is erroneously marked as systemic osteoporosis.

According to [20] bones lesior by rheumatoid arthritis is almos
aiways manifested by osteopomSIS which has either a generahzec
character or is manifested.3s local periarticular osteoporosis, which i
connected with direct mﬂuence of ‘different biologically active
substances—mediators of infliammation on the periarticular bone tissue.

We are far from the thought that artwrologists, immunologists
pathanatomists, endocnnologlsts confuse these two notions, so far a
morphological findings in bone tissue testify to twe diametrically contrar
pathogenetic processes, caused in a certain degree by. parathymld gland
hyper- and hypofunction. It is not excluded, that both processes are o
not systemic, but most probably, of symptomatic local character and aris
separately at concrete stages during the pathological processe
development in the joints.

. The obtained experimental and clinical data are clearly kept within -
relatively new conception about the role of calcium regulating system i
the development of initial stages of the stress-syndrome [24]. Sc
according to the present conception, in the realization of stress
syndrome, besides well known mechanism of activation of hypothalama
hypophysial-adrenal system, sympathoadrenal system, the parathyroi
glands hommones are also included. The parathyroid glands are include
in the stress-syndrome formation mainly in the anxiety stage, expressed b
processes' - of light cell hyperplasia, hyperparathyroidosis an
hypercalcemia. .

The above mentioned facts allow us to consider from a new positio
different changes in the organism, which are, as a rule, induced and c
accompanied by condition of transitory hyperparathyrosis.

At the same time we want to note an important circumstance, whic
has not been regarded by immunologists, and radioimmunologists.

Firstly, the parathyroid hormone level in the blood does not testify t
its biological activity, in particular, the direct influence on target-organ
Secondly, the parathyroidine concentration in fluids is defined as a rul
by radioimmunologic method, often ‘using for this aim commercial Ki
sets to C-end part of parathyroidin, which is not a biologically active en
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Gepart, but rather an immunological.\At the same time, the determined
nantigenic determinants to the C-en \part of parathyroidine do not yet
iwwitness to the maintenance and all the more, activity of parathyroidine,
tizirculating in the blood. Thirdly, the anfigenic determinants to the C-end
lof parathormone were revealed also in supernatants of incubated intact
'vtymocytes without their additional stimulatjon.
Moreover, the lymphocytic medi had resorptive influence on

sbone and cartilaginous tissues. It is si¢nificant also that the resorptive
ninfluence of lymphocytic mediators /at their intraarticular injection
nincreased also the ionized calcium level in the synovia and blood, but this
1process was not accompanied by signs of parathyroid  activation, It
#s, significant that a similar agent (analogous by ifs” biological and
rxmmunologxcal activity) -is produced not only by 1 ocytes of thymus,
Jout also is the product of monocytic secretion. So, there are given highly
osonvincing facts about the tissue influence of I on the calcium level
nand bone structure of intact rats [25]. The authdrs have established that a
wubcutaneous injection of recombinant o and f IL-1 lead to the expressed
nind dose-dependent increase of the calcium concentration in 'the plasma
lof intact animals.

| By quantitative hlstomarphometty of bone cuts there are clearly
dobserved resorption processes of bone tissue. Due to the obtained facts,
the authors come to an /mportant, to our mind, conclusion, according to
Iwhich defined effects of IL-1 remind a picture, developed in| parathyroid
slormone infusion. In favour of the important role of cytokines in the
wrocesses of cartilaginous tissue metabolism and destruction justify many
gesearches [26, 27, 28]. It is determined that chondrocytes, stimulated by
IL-1 (which is released from mononuclear cells of peripheral blood)
wroduce IL-6, which is regarded by them as one of the mediators of cell
nteraction at rheumatiod arthritis. /

Thus, parathyroidine high level in the blood of patledtx with
theumatoid arthritis does not indicate the “inclusion of this hormone in
the general pathological process of connective tissue systemic lesion,
lvhich expresses the periosteocytic and pericanalicular osteolysis of the
yone tissue.

At present we, undoubtedly, state that the pathogenesis of rheumatoid “\
irthritis is very complicated and multilateral. It is impossible to take into
account only "provoking” factors even at concrete stages of the disease.
However, the obtained results pllow us to distinguish conditionally from
the polycomponent endocrirt and immune systems two definite
mtegrative links (thymus and yroid glands) and to study them at
wrthritis of different genesis, induding also human rheumatoid arthritis.

It is important to note, fiat the facts defined by us allow us to
issume, that the activity of th{ sphere of influence of cytokines (mainly
ymphocytic mediators) is hot limited to the participation of
‘mmunopathologic mechanisn} formation: The role of lymphocytic
nediators must be considered fom the point of view of their participation
n physiological processes intersystemic regulatory development,
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differentiation, metabolism of paren-hymatous organs, and all varieties of
connective tissue.

Researches performed in the Research Center of The Yerevan |
Medical Institute [4, 7, 8, 2&-41] have determined stress-limiting effect of
the same lymphocytic medla\qm In favour of our advanced conception
also testify highly valuable papers [42-47]. We deliberately refrain from
detailed analysis of our own and other data, concerning the physiological
role of lymphocytic mediators, because these facts will be published in the
near future in a special edition of collective scientific works of the
Yerevan Medical Institute Research Genter under the title of — "The role
of lymphocytic mediators in the formition of adaptive syndrome” and in
the monograph of Zilfian A. V. "Lymphocytes and adaptive syndrome”.

At the same time the analysis of ourown and other data allows us to"
give a brief interpretation of the facts, conceming arthritogenic potencies
of lymphocytic mediators.

It 1s known that a Jomt represents a lumted reserved system with
typical peculiarities of metabolism and angioarchitectonics, owing to
which intraarticular anecths\ of lymphocytic mediators, even in

physnologlcal"‘ concentrations, tan result in composite components of
joint synovia symptom-complex, which by its principal signs reminds us of
human rheumatoid arthritis.

In conditions of pathology concrete lymphocytic populations
apparently produce different by the nature and spectrum of action
biologically/ active substances, which to a certain degree cause
pathologicdl process development in joints. Highly fundamental are
opinions, according to which the major part of reactions of cell-mediated
immunity/ depends not on the lymphocytes-effectors, but most probably
on the sgluble products of lymphocytes-lymphokmes [48].

In conclusion, we find it necessary to give a brief mterpretatxon of
arthritogenic potencies . of lymphodytlc mediators, their role in the
pathogenesis of rheumatoid arthritis.

N[ccordmg to the conception, su; ed by us, the dystrophic changes

he solid tissues of joints (joint e, border bone) must be

sidered as the initial and, possbly, the starting point of the
development of symptom—complex of siructural and immunopathological
changes in the synovia of patients with rheumatoid arthritis. We regard
that at the early stages of the desease an important, or possibly
determining role in the resorption process induction belongs to cytokines
d, particularly, lymphocytic mediators, which are effected by short-
istance principle — in the concrete cwse by the direct alternative
uence on the solid tissue of joints. Ths fact is well demonstrated by
48] :"...mediators in the zone of lesion, fa example, released by infected
cells, have no paramount importance fa the beginning inflammatory:
reaction. For this purpose lymphocyte excellently fits, because it
accompanies all inflammatory cell. It ca1 be shot by mediators exactly
there and exactly then, when it is all the nore necessary, — in the direct
proximity of the target-cell”. —
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What are the possible ways of E%phocytic mediator resorptive effect
realization on the bone and ilagnous tissue of the joint. It is not
excluded that in the initial stage of the mentioned process in
"periarticular” bone tissue and, possiblf, joint cartilage the circulation in
the blood of lymphoid line cell{ occurs, which penetrate by
hematogeneous and/or lymphogenic s into the joint synovia and
border bone tissue. In this case the resosption process is realized owing to
the production of lymphokines by ulated lymphocytes in synovia
directly in bony basis of joints. Amoéng these lymphokines a factor is

. prgsented, analogous by its biological influence on bone tiSsue with
parathyroid hormone. At the same time the stimulated lym}ﬂ{ocytes in the
synovial membrane can exert dircct alternative influence-on its composite

' components, owing to production of wide spectrum of biologically active
' substances, including the influence of proi spectrum.

In the development of immunopathologic ess on the territory of
synovial membrane of patients with rheumatoig¢ arthritis an impuitain role
must be rendered to the local fo on of functionally active
intercellular cooperation’s  [lypiphocyts-neutrophilic, eozinophilic and
basophilic leukocytes, lymphgc‘yte-manocyte]. These cooperations are a
function of short-distance giechamism. In the mechanism of formation
and duration of (immuno®gic) inflimmation in joints of patients with
rheumatoid arthritis, in particular, further destruction of joint cartilage
'and subchondral bone, an important place must be given to endogenous
active factors. These factors possibly are locally produced by lymphocytes
which participate in the formation of follicle-like structures in the
synovial membrane. Indirect confirmation of spontaneous (autogenic)

| stimulation of T-cells in hyperplastic synovial membrane of patients with
rheumgtoid arthritis is the fact of their relatively high activity and
simultaneously weak response to the known mitogen F 9A [49].

In the study of rheumatoid arthritis etiology and pathogenesis it must
be investigated the role of different cell association of marrow in the
lesion mechanism of deep parts of (periarticular) bone tissue (spongious
layer). It is determined, that the marrow like immunogenesis peripheric
organs, can be a bridge-head for the persistence of viruses, bacteria,
mycoplasma, separate representatives of which have mitogenic potencies
as regards to lymphoid line cells. t is why, it is not excluded that the
processes of periosteocytic osteolysis and/or osteoporosis in the
(periarticular) bone tissue of patients with rheumatoid arthritis arise as a
results of direct and/or indirect; mediator influence produced by
lymphocytes of marrow besides the influence of persisting microorganisms
activity and degradation products on'the target-organ.

Received new valuable facts about the role of cytokines in the genesis
of rheumatoid arthritis are an objective reason for revision of the term
Rheumatoid Arthritis [RA].

RA due to its clinical diversity and anatomical manifestations and
polymorphism on separate stages of its study is called by different terms:
infection nonspecific polyarthritis, chronic deformative rheumatism,
chronic-evaluative polyarthritis, deformative arthritis. Some of the above,
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mentioned terms have been creates on the etiological principle and
assume infectious genesis of this dessase. At the present time there are no
indisputable facts in favour of direct participation of microorganisms in
the rise of RA. That is why 150] noted — “Now it is justified, that the
understanding of RA as separate nosological forms, is apparently caused
by different etiological factors, but united by immunopathological
mechanism” [50].

To our mind, as etiologi¢al mement can be different endogenous and
exogenous factors, including microorganisms, which by their taxonomic
peculiariti¢s have prolonged electoral stimulative effect on monocytic and
lymphocytic line_cells. For this role l-forms of bacteria, mycoplasma
viruses are suitable on one hand, which owing to prolonged persistency in

the organism have direct alternative effect on the joint synovia, and on °
the other hand, owing to the electoral mitogenic activity, participate in -

tho processes of lymphoxitic mediators and monokines secretion.
. lna 15 why all these terms do not reflect the true essence of the
disease In etiological and pathogenetic aspects.
Having performed our own iwearches and summarizing facts we may

suggest a new term for this disease wgsed on the pathogenetic principle —
“Cytokinogenetic arthritis* N
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ShSNYPVGLELL U AEULUTUSAPY L00ULALLE
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ShuinlhGGph ntipp ntidwwmnhny hoquipnpptiph wewewgiw6 fuGnprd hwG-
nhuwlmd £ pwGwytsh wewnpu: <wdwdéw)i uhquuum(? hgﬁghulglhtxngll? “hnntph
Ywpop hymuywdpGiph (honujhG wéwe, ipwlw nulpbp) hmhnumpymGGhpp
hwpy t ghwby npybu uyqpGuwlwl hGwpunnp t Gt npybu npnon WnubGu
ntwdwwinhn hnqupnppny wwewuwnn hhwGnGbph uhGoyjuy Showguyph fw-
nmgl[mbpmjhﬁ i himGwpwGwywl thmhnfumpymGGtph uhiupmod-Ynduybp-
und:

Quind tiGp, np hpjwGnmpjwl qupqugiwl Jum ppwlnid nhqnop, G
wnngtuGbph fjupwGiwG Uk Ywptinp, tpk ny npnghs nbpp wWwwljuGmy t gﬁll:::x-
YhGGtphG, YwuGwynpwubu thdibnghmwp dinhuwnnnpGbphG, npnGp npnywih
nbwpbpnd mnnuih wunwhwph; wqntignipymG G6 niGhGod hnntiph Ywpop
hymujwopGhph ypw: .

Utip G gpuljwGmpjwG uwjjuGiph Jipmompyjw6 bhdwG ypw, Gjwo hp-
Jwinnipjuwl wwpnqliGinhl wijwiiw6 woming, wewewnplymd Lip Gop whbp-
uhG, wyG &' "ShunyhGnqtG hnnwpnpp":

IIATOKUHBI A PEBMATOI/H[HHVI APTPUT
A.B.3unvghan
JuckyTupyercs BO3MOXHasA poJib LIMTOKMHOB B IIATOreHE3€ PEBMATO-
yaHoro aprpura. CorlacHO BEIABUTacMOi COGCTBEHHOM KOHIIETLMM, U~

cTpoHdecKMe M3MCHCHUA B TBEPABIX TKAHAX CYCTaBOB (CYCTaBHEIA

152

N va—



L ]

UXpAll, TIOMIEXalas KOCTh) CIEAyeT paccMaTpvBaTh B Ka9eCTBE MHMILM-
ILAJIGHOTO, 2 BO3MOXHO, M ITYCKOBOI'O MOMEHTa B Pa3BUTMM CHMITTOMO-
DXKOMIUIEKCA CTPYKTYPHBIX ¥ MMMYHOIIATOJIOTUNECKHUX COBUTOB B CMHOBH-
ILaTbHOM cpejre GONBHBIX PEBMAaTOMIHBIM apTpUTOM. MBI caMTaeM, 9TO Ha
EpaHHMX 3Talax pa3BUTHA 3a00JleBaHMA BaXHasg, €CIIM HE OIpexeid-
Ojolasg, pojib B MHAYKLIMMA TIPOLIECCOB Pe30pOLMM NMPHUHAUICXKUT LIMTOKH-
HHAaM, ¥ B YaCTHOCTH JMMQOLMTapHBEIM MeavaTopaM, Oiaromaps ¥X Ips-
IMMOMY aJIbTEPUPYIOLIEMY BIIMAHMIO Ha TBEpABIC TKAHM CYCTaBOB.

Ha ocHoBaHMM aHamM3a COGCTBEHHBIX U JIMTEPATYPHBIX JaHHBIX Ha-
MMM TIpeJIOKeH HOBBIA TEpMMH UL 0003Ha4eHMsA yKa3aHHOro 3aboieBa-
HHMSA, OCHOBaHHBIA Ha ITATOTEHETHYECKOM IIPMHIMITE — "LIMTOKMHOIEH-
HHBI apTpUT".
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The mechanism of cytotoxic cell-mediated lesion of target cells (TC)
is not yet definitely ascertained. It mainly concerns cytotoxic T-
lymphocytes (CTL) and natural killers (NK), which are able to kill
spontaneously tumoral and infected cells [1, 2, 3]. The effect of the cells
killers is regarded as one of the mechanisms of recovery at tumors and
many viral infections, due to clearing of the organism from pathologic
cells by their destruction [4].

It is known that for the injury of TC a cellural contact is necessary
for starting of the lytic mechanism of effector cells (EC). There exist
different hypotheses and facts explaining some aspects of this process [5].
A significant attention is paid to the secretory function of EC [6],
cytolytic components of CTL granules [7], migrating in the direction of
the target. Some importance is given to the cytotoxic factor of NK cells
(NKCF) [8, 9], mobilization of CTL calcium, to the rearrangement of
the cytosceleton-associated Golji apparatus, discharge of soluble
lymphokins CDH+ by the cells [14] or destabilization of lysosomes. The
morphologic investigations carried out by Malorni et al. (1989) made him
to suggest a hypothesis of the “sulcldal behavior” of the target cells in NK
of cell-mediated lysis.

There are found pre-forming molecules of perforin, discharged by
EC, able to damage directly the TC membranes [6].

Young & Cohn (1987) though attach some importance to the role of
perforin in the mechanism of the cell-lysis, -do not exclude the possibility
of existence of other ways of target killing.

For destruction of the cell the main index is a nuclear lesion. By
Russel et al. [10] the change in TC was observed at the early stages as a
destruction of DNA into small fragments due to the rupture of the
nuclear membrane. After the "lethal hit" inflicted by CTL in TC an
induced nuclear lesion is observed with following "internal disintegration”
of the nucleus and its further destruction into small fragments.
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' The existing hypotheses and facts are based mainly on the data
D  obtained in vitro. Parallel investigations of the cellular kinetics in vivo in
% conditions of a whole organism as well as in patients will allow to solve
1 problem.

Thus, in the given work I try to present all those peculiar changes,
which are observed in EC in interaction with TC at some pathologic
processes in human-beings, using the surgical and biopsy material. The
data were collated with the results of the experimental investigation of

ats after intraperitoneal administration of complete Freund’s adjuvant
ixd B group streptococcal culture.
|

|

f Material and methods

42 ordinary male albino rats with weight 200-220 g were injected

traperitoneally 0,1 ml/ of Freund’s adjuvant (Difco, Lab. Detroit,

Mlchxgan USA). The control group consisted of 6 animals. The rats were

| decaptivated after 1, 2, 3, 4, 6, 12, 24 hours and 3 and 7 days.

Membranous prcparations from the mesentery on the slides and imprints

[ from the surface of the spleen cut, which were fixed in acetone at 4°C

during 15 min were prepared. The slices of the spleen were fixed in

acetone during 1 hour. The paraffin sections, imprints and membranous

preparations were stained by ordinary histologic methods, Feulgen’s
reaction on DNA was put.

The method of investigation of the membranous preparations of the
rat mesentery cells enabled to study the tissues layer by layer on a large
area, where the cellular and. tissue elements were observed in plane
arrangement without disturbing their form and interaction. The method
allows to obtain a whole notion of the cells and their processes, which are
in the tissue on different levels. Frequently met fibrous structures,
ensuring the contacts between cells on a distance, have usually a form of
short stretches on sections. It is practically impossible to reconstruct the
three-dimensional picture of the cells’ interaction by thin sections. The
membranous preparations in light microscopy allow to obtain information
about whole cells and their processes in the three-dimensional picture, in
natural cellular co-operation, in conjugates in interconnection with the
microsurrounding.

Parallelly, 20 male albino rats were injected mtrapentoneally with B
group streptococcal culture (090 R strain) in the dose 6x10® microbial
bodies in 1 ml of sterile physiologic solution. The animals were killed 1
and 3 months after the infection. The knee joints were studied with a
scanning electron microscope (SEM). After removing the skin and
subcutaneous fat the cavity of the knee joint was opened. The object was
fixed in 2.5% solution of glutaraldehyde on 0.1 M phosphate buffer, pH7,
at 4°C during 1-2 hours, then for three times was washed in phosphate
buffer during 15 min and after it lyophilized. The surfaces of synovial
membranes and from the suprapatellar pocket, medial and lateral walls of
the joint capsule were studied with SEM "Jeol JSM-35C" aﬁer spraying in
"Jeol Finecoa JEM-1100" sprayer.
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Fdr transmission electron microscopy (TEM) small bits of the spleen
were fixed in 2.5% solution of quadric oxide of osmium. After
dehydration in spirits of increasing concentration the bits were put in
araldid. From each block there were prepared semithin sections with 1 um
thickness, going along the whole area of ‘the bit. On the basis of those
sections ultrathin sections were prepared, contrasted by uranyl acetate
and lead citrate and were studied under the microscope. Semithin
sections were stained with Methylene Blue.

MESENTERY. In membranous preparations 1 A after intraperitoneal
administration of Freund's adjuvant it is observed a moderate
inflammatory reaction with the presence of plural neutrophilic leukocytes,
macrophages and lymphocytes. After 4 hours in the exudate parallel with
leukocytes there are found out groups of cells with spherical and
elongated nuclei. It is peculiar the appearance of cells with comma-
shaped nuclei during 1-2 A, which during next days are revealed in 'form
of focal and diffuse accumulations.

There are met effector: target (E:T) conjugates with lysis of TC
nuclei. As EC the lymphocytes with spherical and elongated nuclei react
in a close contact with the nucleus of TC.

1 h after the administration of Freund’s adjuvant in the connective
tissue there appear long, up to 500 um, basophilic fibers, coming out of
EC nuclei.

Most of them have contact with TC nuclei by their terminal end. The
fibers are not stained on fibrin by Weigert and show weak PAS-positive
reaction. The initial part of the fiber has a narrow layer of cytoplasm,
which disappears at the terminal part. Within the structure there are no
organellas, but in case of both electron and light microscopy most of the
fibers are not homogeneous. In some of them the axal Feulgen-positive
part is electron-dense, in others it consists of thin parallel fibers of
chromatin. The connection with EC nucleus, basophilia and positive
reaction on DNA allow to consider them as chromatin fibers (CF).

The nuclei, giving off CF, have different shapes. In one case they are
bean-shaped or spherical, give off usually two CF (fig. 2), in other case-
they are spindle-shaped, one end gradually lengthening and becoming a
thin and long CF. Some have nuclei with a shape of a canopy and thin
fibers of chromatin stretching and gathering into one long CF.

Light microscopy enables to reveal two morphologic variants of CF:

1) fibers with the length up to 100 gm with wide and narrow areas

along their length. The fibers, consisting of gradually connected 2-
3 blocks of chromatin, the medium parts of which are significantly
thin, are very interesting. In the area of the connection of blocks
the chromatin is mainly decondensated and shows a weak Feulgen-
positive reaction.

The terminal from EC block is the most thin, the end is sharp,
acerous. Sometimes its end has a granule from compact chromatin;

2) fibers which are interrupted, like a thin homogeneous thread from

chromatin with ‘'a length up to 800 pm. Gradually becoming
thinner, the CF end becomes sharp or has a granule of chromatin.
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Some of them are in contact with the TC by their terminal parts
and resemble a taut string between the nuclei of two cells.

The CF, coming out of the nucleus in 2 or more are evenly thin and
oHon’t have a block construction.

Dependent on the interaction with the surrounding cells in the
ozonnective tissue, there are revealed two structural-functional varieties of
I’CF: fibers in contact with the nuclear membrane of TC and fibers with
sitee ends. More often the CF begins from the peak of the cone-shaped
unucleus of EC and its terminal part ends on the nuclear membrane of
JTC. In absence of contact with TC nucleus the CF is fibrous, has curves,
roassing at the neighbouring cells, and usually does not have a granule of
rizhromatin on its end.

Judging by the morphologic signs one may say that the CF are the
oforms, that come out of TC after the “lethal hit” and their fate in future
s unknown. It is necessary to carry out auxiliary investigations in order to
ifind out the answer. Nuclei, which give off 2 or more CF are not often
nmet. They appear 6 hours after the beginning of the experiment and are
lobserved during 6 days. Their chromatin is homogeneous, compact,, shows
“Feulgen positive reaction and is stained intensively by hematoxylin.

There are observed as well cells with three or four long, up to 150 m
CF, having a shape of processal cells. The nucleus -giving off three CF is
triangular, has a shape of neuron with long processes, consisting of
imuclear substance. In case of presence of four or more CF in the place of
the nucleus it is revealed an intensively stained granule from compact .
[zhromatin.

SPLEEN. In the prints, taken from the surface of the spleen sections
lafter a single administration of the adjuvant in all rats after 3 hours up to
Lhe third day there are determined E:T conjugates with intercytoplasmatic
iand internuclear ponticuli. In the composition of the conjugates there are
imet three morphologic varieties of killers:

1) lymphocytes with spherical nuclei;

2) cells with elongated or pear-shaped nuclei, which in the cellular

conjugate have contact with the nuclei of one or two targets;

3) elongated cells with comma-shaped nuclei with one sharp acerous

end.

In semi-thin sections there are well observed cells, which have
contact with simultaneously 2-3 lymphocytes. In these E:T conjugates the
nuclei of TC are intensively stained, chromatin is compact and closely
adjoins cytoplasm of the TC nucleus. Such TC are unchanged in
condition of karyolysis or sometimes, karyorrhexis.

By their morphologic signs during two hours EC killers are
dtymphocytes and cells with elongated nuclei.

Subsequently, there appear plural cells with comma - shaped nuclei
with sharp ends. In a role of the target act mainly the lymphocytes with
spherical nuclei.

In all terms of the experiment beginning from the first hour and
during 7 days the contact of such EC with the target lymphocyte ends in
cell-mediated lympholysis.
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The mechanism of the damaging effect of a cell with a comma-
shaped nucleus of the lymphocyte consists of a few stages. The cellular
interaction begins with adhesion of the killer with the lymphocyte.

Gradually, EC envelops TC in a form of a half- moon. When the
ends of the comma-shaped nucleus meet and its both poles merge around
the lymphocyte a “nuclear ring” is formed. The narrowing of the ring of
EC, lysis of the cytoplasmatic membranes in the area of the contact is
accompanied by merging of the nuclei of both cells. The process ends in
lysis of the nucleus of the lymphocyte in “embrace” of the EC nucleus. A
similar picture is frequently observed with neutrophilic leukocytes and
macrophages. The cells with comma-shaped nuclei co-operate with the
TC nucleus having-a sharp end as well.

The activation of the cells with comma-shaped nuclei under the
influence of the adjuvant is accompanied by the appearance of extremely
long elements forming CF.

Such elements co-operate with TC nucleus not only by a ring-shaped
embrace with a long CF, but by the terminal end too. The contact takes
place on the level of the nuclear membrane of the TC, into which the
end of the CF penetrates through the cytoplasm of the cell.

Nucleus to nucleus interaction in the E:T conjugates of the spleen i
found also in the contact of the cells on the level of the cytoplasmatic
membranes. On semithin sections between the nuclei of the interacting
cells it is revealed a chain of chromatin granules, connecting the nuclea
membranes.

EXPERIMENTAL STREPTOCOCCAL ARTHRITIS. In the knec
joints of the rats 15 days after a single intraperitoneal administration of I
group streptococcal culture there are revealed destructive changes of the
articular cartilage and moderate inflammatory reaction of synovia
membranes.

There are observed signs of proliferation .of synoviocytes. By SEM
between the fibers there are revealed plural long intercellular ponticuli
Morphologically they are identical to filopodia of EC in contact by thei:
terminal end with synoviocytes of the target. On the third month synovia
membranes are acutely stripped, sclerosed, synoviocytes are scarcels
observed and, there are observed intercellular ponticuli with destructive
changes of synoviocytes. At the same time in the freez-itch images of th
joint capsule there are observed plural large cells in contact witl
lymphocytes and extracellularily persisting streptococci.

For the study of the morphology of EC Kkillers in the process of thei
interaction with TC and revealence of the mechanisms of the cytotoxi
effect an experimental investigation was carried out.

It was established that in the connective tissue there are revealec
interacting cells, forming E:T conjugatés. The main morphologic sign o
the cellular reaction is a close contact of the EC nucleus with the TC
nucleus. During the contact the nucleus of the killer cell gives a "letha
hit" to the TC nucleus. These data are new and have never beer
described before by other authors. Only J.Russel et al. [10] expressed th
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bi idea that an agent, causing a nuclear lesion of TC is initiated through
2 CTL. The character of this agent is not known yet.

There are observed as well long fibers of chromatin, stretched out
11 from the nuclei of separate EC, contacting by their distal ends with the
T TC nucleus on a distance.

The adhesion with TC, its embrace in a form of a half-moon,
it formation of lysating "nuclear ring" ‘-of EC around the lymphocyte and
n merging of nuclei after the lysis of cytoplasmatic membranes end with
4 karyolysis of the TC nucleus. This process in its dynamics is described for
11 the first time, and it is a morphologic documentation of cell-mediated
1i'immune lympholysis.

In this case the EC nucleus acquires a form of a stretched spindle
# with 50-60 um length with some thickening in the middle. These cells
. morphologically are like elements described by G.Grossi et al. [11],
Al Malorni et al. [12] in cell culture at investigation by SEM. Human T
il lymphocytes bearing CD3-associated T-cell receptors form a distinct
i uropod, and in the final phase of adherence, omit long filopodia ending
v with adhesion plaques. According to my data, the basis of filopedium is a
n nucleus, which stretching in a form of CF ends with a granule of
2 chromatin or button-like formation of Feulgen- positive substance on the
i terminal end.

The appearance of the cells with comma-shaped nuclei under the
linfluence of the adjuvant in the experiment is the result of
a cytodifferentiation, directed towards insuring of the realization of the
zspecialized cellular function. The cells with comma-shaped nuclei realize
ta "lethal hit" to the nuclei of the TC with their stretched ends or with CF.
['The stretched end in a shape of a short CF often completely wraps
1macrophages and neutrophylic leuckocytes. Frequently there are observed
itwo CF from both poles of the nucleus, where the cell interacts
asimultaneously with two targets.

The destruction of TC takes place not only in result of the nucleus
llysis, but because of karyopyknosis, karyorrhexis and apoptosis.
I Disintegration of a nucleus with DNA fragmentation develops, which
saccording to A.Wyllie [7] is connected with activation of the nuclear
sendonuclease.

The structural analysis of cellular interactions in the spleen and
connective tissue of the rat after administration of Freund’s adjuvant in
astreptococcal arthritis show that CMIR is accompanied by stimulation of
itwo populations of EC. One population shows the quality of the killer,
irealizing the cytoxic effect on TC by contact to the nuclei. The second
jpopulation has a double function on the base of the informative and
idestructive cellular reactions. Affecting directly the nucleus of EC as a
Ikiller, simultaneously it gives information to the nucleus of another killer
ithrough CF. These contacts in the spleen tissue take place by
itranscytoplasmatic transmission of chromatin granulations in a form of a
ichain from the nucleus of one cell to another in their contact on the level
1of cytoplasmatic membranes.

161



|

The structural information of cells, as a manifestation of cellular
reactions, takes place in limits of the connective tissue, which is a self-
regulating system functioning in norm and pathology on the base of the
inverse connection [13]. In other words it is a matter of immunologic
control in the focus of inflammation. |

Submitted: 15.05.95

EDEUSAL U Ok Uv LRRYVELR URQGY
UPAYALP2U3 RV PNVE29-630RE-3ARLL
; LARIGELNY URRVAMLN-UILALYED
RUNRCULTVOYTY NEUUSRUVELR FUUT LY

U ‘% Juwpnuquepjuli

®npéh wwjdwliEpmd weGtwbtph Unn mumdGuuhpyt; k& tbhjmnp e ph-

nwju poheGtiph thnjuhwpwpbpnipjwl dtiwpwGmpymbp, poheGtinm| heGnpnw-
Ynpwo himGupwlwlwl ntwyghwGtph (RUDMN) dudwGul:

dptjlinh wynjwlwmh Gipopnyuw)GwyhG Gepwpynidhg htinn 24 dwdjw pG-
pwgpnid muniGwuppyt 66 YEGnwGhGph thwjownh ti Shoplntpph punwép-
Gtph wwwpwunmyGpp: ElEYnpnGwyh6 dwipunhnwyny hbnwgnnyt; G B
hl‘igll;ﬁl‘li‘ﬂﬂhulmﬂ‘lnllml Jwpwhyjwd YhGnwGhGiph 6GYwG hnnh uhGofhwy pw-
nu np:

{wjymGwptpyby L pohoGlph Whett Wheynphquyhl thnjuwqnbgmpyul hb-
wmwppphp thwuwm, np6 pljwo £ AUDBO- hhipowi: E$tlwnp pohop hpwljwGug-
Gnu £ hp «dwhwgnm hwpjwdn» phpwiu peohl hp Ynphgh dhengny: Uh nbujpnid
wji Ywnmwmmy E Gpym peheGliph YophqGtph wiih9wlwG huw6 Shongny,
Ujmu ntwypmy' ppndwwmhGujhG phiiph oqGmipjwdp, npnfGp wpdwlynd LG
thtlymnp peheGiph YnphqGtph Ynnihg mwpwoempjwa ypw:

bwiuwd thLymnp pegh Ynphgh pmGyghnGwy wlmhympymbhg, Gw Yupnng

ltltihmdun!mﬁmll thnfjuwqntigmpjwl dte dnGly dtihg dhGstt jnp phpwiu pooh
tiwn:

Uju dGfumGhqip mGpjtpuwy k, qopomd t pwpwliguljuG hymujwoph ti
hiniG hwdwljwpgh peheGtiph dhetit mtintwwynipjwuG bwnapgiwG hudwp:

MEXBSAJIEPHOE B3AUMOJAENCTBUE MEXIY
SOPEKTOPHBIMMU KIIETKAMU U MUIIIEHAMM ITPH
KJIIETOYHO-OIIOCPENOBAHHBIX UMMYHHBIX
PEAKIIUAX

H JI. Bapoa3zapsn

B sKkcriepuMeHTe Ha KpbicaX M3ydaiach Mopdoyiorus 3¢ ¢eKTOpHbBIX
KJIETOK B YCJIOBUAX B3aMMOXEMCTBUA C KIIETKAMM-MMIIEHAMM IIpU KiTe-
TOYHO-OIIOCPEAOBaHHBIX UMMYHHBIX peakumax (KOUP).

Ilocne oOmHOKPaTHOrO BHYTPMOPIOIIMHHOIO BBEICHWSA aXbIOBaHTa
OpeitHaa U3yYAIMCh TIPENApaThl U3 CEJIE3eHKU M TUIEHKM U3 GpbDKeiKu.
CxaHMpYIOIMM 3JIEKTPOHHBIM MMKPOCKOIIOM MCCIIEIOBAM CHHOBHAIb-
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H Hple 060JIOYKH KOJICHHOIO CycTaBa KpbiC, MHQUIIMPOBaHHbBIX B-cTperro-
A KOKKOM.

BBIABNEH WHTepecHBIH (aKT MeXbANEPHOTO B3aMMOAECACTBUA MEXIY
€ 3(hHEKTOPHBIMU KIIETKAMH M KIIETKAMU-MUIIICHIMH, JICXKAIIMiA B OCHOBE
4 KOHUP.

BddexTopHas KieTKa OCYLIECTBIICT 'JICTANBHBIA ymap” TIOCpel-
2 CTBOM CBOETO ffpa. B oMHOM cilydae 3TO OCYIIECTBIACTCA ITyTeM HeIoc-
] peICTBEHHOIO KOHTaKTa oboMX suep, B APYIOM — IIOCPEACTBOM XpoMa-
T TMHOBOIO BOJIOKHA, KOTOpOE MCITycKaeTcs U3 Aupa 3 GeKTOpHON KIeTKH!
H Ha paccTOSHMM. B 3aBUCMMOCTH OT (YHKIIMOHAJIBHOM aKTUBHOCTH 3¢-
b cdekTopHOIM KIETKM €€ AP0 OAHOBPEMEHHO MOXET B3aUMOIEMCTBOBATH
2 ¢ AapaMH 10 7 KJIIETOK-MMIIEHEH.

JlaHHBIA MEXaHM3M YHMBEPCAJIBLHBIN, JEHCTBYET TaKXe WIS Iepeaadyu
i ”HGOpMalMM MeXNY KIETKAMHU COCIWHHWTEILHON TKAaHM M MMMYHHOM
2 CUCTEMOM.
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SYNAPTIC MECHANISMS
OF THE FACIAL NUCLEUS ACTIVITY
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Mixed facial nerve innervates facial muscles, those of head surface,
| helix -and middle ear and also lacrimal and salivary (sublingual and
: submandibular) glands.It relays the gustatory sense from the anterior two
i thirds of the tongue. The facial nucleus (FN) is a purely motor unit -
. facial nerve’s great motor root is formed by the axons of facial
. motonéurons.The most complete activation of mimic muscles is reflected
. in the motivation- emotional realization activity of the organism. In a

large majority of higher mammals the mimics is developed so that it is
possible by means of those facial reactions to follow the emotional state
of animals. However, at the present time, systematic investigation on the
descending control of: facial motoneuron activity have not been carried
out. According to morphological data in many animal species there are
no direct cortico-motoneuronal connections in the brainstem, including
those with FN. On the other hand, there are a lot of facts suggesting an
important role of the subcortical structures in the organization of
descending effects. This is revealed most distinctly during electrical
stimulation of various parts of the hypothalamus, resulting in activation of
structures responsible for the regulation of posture and facial mimics.
Polysynaptic organization of descending influences on facial motoneurons
implies the presence of 'an interneuronal apparatus for transmission and
integration of the signals on various levels of the brainstem.The available
data evidence about extensive connections of FN with many brainstem
structures that requires its functional confirmation.

The present investigation is an attempt to consider and summarize the

data on synaptic mechanisms of regulation FN activity in the light of
general knowledge of structural and functional organization of FN.

Results

Analysis of reflex activation of mimic muscles evoked. by peripheral
impulses shows that there are three main afferent links in the general
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system of FN reflex arcs, which provide the contraction of facial muscles:
1) afferent fibers of trigeminal nerve; 2) wderent fibers of facial nerve; 3)
afferent fibers of a neck branch of vagus nerve. ,

Trigeminal nerve system provides the main afferent input in FN. This
nerve is the basic sensory nerve of head, relaying the information on
tactile, pain and temperature sensitivity of skin and greater part of
mucous membranes of mouth cavity and nose. Relay of signals from
proprioreceptors,mechanoreceptors and other types of nerve endings as
well as from specialized sensory hairsprings-vibrissae is implemented by
trigeminal nerve. Efferent vegetative fibers are often joined to the
trigeminal nerve branches on the periphery.

Excitatory Postsynaptic Potentials (EPSPs) have been registered in
facial motoneurons in response to stimulation of afferent fibers of
trigeminal and hypoglossal nerves [1].

At the same time excitation of the mentioned afferent fibers resulted
in the appearance of inhibitory postsynaptic potentials (IPSPs) and
EPSP-IPSP sequence in some motoneurons innervating ear muscles
[2].Afferent fibers of hypoglossal nerve are included in a vagus nerve
structures distal to ganglion nodosum.

Reflex activation of mimic muscles can bé also evoked by impulsation
from facial nerve afferent fibers. It was revealed that ipsilateral
stimulation of a facial posterior auricularis branch together with
antidromic activation of facial neurons results in EPSPs [3].

Analysis of synaptic influence of facial afferents on FN motoneuorons
has revealed that ipsilateral stimulation of its three main branches
(posterior auricularis, dorsalis,ventralis) evokes two types of reactions in
motoneurons: .constantly revealed antydromic action potentials following
them.

Stimulation of posterior auricularis branch after intracranial section of
a vagus nerve evoked only the first antidromic response in FN
motoneurons [4]. Morphological investigation have revealed that posterior
auricularis is connected with auricularis branch of vagus nerve at level of
stylomastoid foramen. Vagus nerve fibers in the composition of afferent
fibers of auricular facial branch transmit the information to FN
motoneurons through the neurons set in the spinal trigeminal nucleus or
around it [4]. :

SPINAL CORD. Some morphological investigations state the
existence of a direct projection of spinal afferents to FN motoneurons.
Electrophysiological confirmation of this fact has been obtained for cats
[1]. due to the registration .of mono-and polysynaptic EPSPs in FN
motoneurons in response to the ' electrostimulation of ipsilateral
anterolateral fasciculus of a spinal cord [5]. It was revealed that
stimulation of ipsi- and contralateral peripheral nerves of anterior limb
doesn’t lead to the activation of FN motoneurons. Therefore, spinal
afferent fibers below the IV cervical segment of spinal cord don’t
contribute to the formation of spinofacial projections having exclusively
excitative nature [5].
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BRAINSTEM. Brainstem nuclei play great role in -transmitting
niinfluences in FN. Projection of axons neurons located in a cat brainstem
i1oon motoneurons of facial, hypoglossal and trigeminal nuclei have been
tlzshown by the methods of anterograde degeneration and autoradiographic
niinvestigation using radioactive amino acids. These neurons are mainly
ollocalized in reticular formation of the inferior part of brainstem. Their
reaxons, while grouping, form the lateral and medial propriobulbar systems
loof fibers [6].

It was shown that the stimulation of interstitial nucleus of Cajal,
mnucleus of Darkschewitsch,nucleus reticularis parvocellularis of medulla
looblongata, oculomotor nucleus, substantia nigra, nucleus of Ediger-
N'Westphal and periaqueductal gray evokes mainly monosynaptic EPSPs in
SIFN motoneurons [7]. Monosynaptic EPSPs in response to the stimulation
loof solitar tract nucleus in FN motoneurons are described [8].

The presence of rubro-facial fibers has been revealed in many animal
jspecies. Electrophysiologically it was shown that the stimulation of
)contralateral red nucleus evokes monosynaptic EPSPs in facial ~
rmotoneurons [9, 10].

Data on projections from pretectal area to FN were obtained.
TTermination of pretectofacial fibers in the region of representation of
izigomatico-orbital branch of facial nerve is shown. Electrophysiological
ianalysis of tactofacial pathways in cats has been carried out.
VIMonosynaptic EPSPs in FN motoneurones to contralateral collicular [11]
iand pretectal area [7] stimulation are shown. Excitatory and inhibitory
rmonosynaptic influences from ipsilateral locous coeruleus and inhibitory
rmono-and polysynaptic influences from contralateral locus cocruleus on
izat facial motoneurons are revealed. Direct projections from vestibular
muclei to FN of cat and rat are shown. In vestibular nuclei the neurons
tprojecting on FN overlap populations connected with oculomotor nucleus
and neck motoneurons. The most probable role of vestibular projection to
FN is to coordinate face movements with those of eyes and head.
fAntidromic activation of Daiter's nucleus neurons to FN stimulation was
irevealed [12]. Primary fibers forming the trigeminal nerve root and
Hescending then in the structure of a spinal tract were shown to be
Histributed somatotopically in a spinal trigeminal tract.

Many investigators consider the caudal nucleus of spinal trigeminal
rract to be a rostral extension of dorral horns of spinal cord. Presynaptic
processes in primary afferents of trigeminal nerve were determined [13].
fActivation of facial neurons to stimulations of caudal trigeminal nucleus
was revealed electrophysiologically. Intracellular investigation has made it
oossible to registrate the following four varieties of synaptic activation on
FN motoneurons to single stimulation of spinal trigeminal nucleus: 1.
ESPSs generating single action potentials; 2. Gradual shift of
Hepolarization with evoked multiple action potentials; 3. Grouped action
ootentials arising at the low level of depolarization; 4. EPSPs and
sequence EPSP-IPSP [14, 15].

CEREBELLUM. Trigeminal afferents were shown to activate
serebellar neurons via mossy and climbing fibers [16].
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There are morphological data suggesting projection from motor nuclei

of cranial nerves to cerebellum. In contrast to afferents from inferior

olive, pons and lateral vestibular nucleus projecting to broad cerebellar
zones fibers from motor nuclei of cranial nerves involve limited parts of

cerebral cortex[17].Fibers from FN projecting on flocculus were stated to
be not collaterals of FN motoneuron axons but represent axons of
separate population of projecting neurons. Projection from cerebellar
nuclei mainly from interposite ones to facial motoneurons belonging
chiefly to dorsal branch of facial nerve has been shown by microelectrode
investigation on cats [9].

SUBCORTICAL STRUCTURES. Complex of subcortical nuclei of
limbic system' and basal ganglia contributes largely to the formation of
motivation- emotional activity of the organism. Stimulation or destruction
of the mentioned structures decisively influence the mimic muscles. )

Electrical stimulation of certain parts of the hypothalamus in cats calls
forth the activation of structures responsible for posture regulation
(animal gets ready for a jump, struggle) as well as face mimic is
accompanied by vocal displays and vegetative reactions [18].

Stimulation of amygdala also leads to those evoked by the
hypothalamic stimulation. The latter are implement of hypothalamic
.mechanisms through the ventral amygdalofugal pathway [19].

Electrostimulation of different parts of mesencephalon,extending from
mesodiencephalic connection up to the level of decussation of brachium
conjunctivim called forth the behavior identical to the one evoked by
hypothalamic stimulation [18]. Local destruction of ventral region of the
mesencephalic tegmentum blocks the attacking behavior of animal in
response to the region of mesencephalic tegmentum was revealed to be
followed by degenerated descending fibers in structures of brainstem, FN
in particular, as well as in main sensory and spinal trigeminal nuclei;
whereas the ascending fibers terminate in hypothalamus and near the
thalamic middle line, i. e. in the regions defined as the areas which evoke
affective attack [17].

Stimulation effects of head of nucleus caudatus globus pallidus,
central nucleus of amygdala and lateral hyphothala.mus on the facial
motoneuron activity have been studied [14]. Reactions to stimulation of
head of nucleus caudatus, nucleus entopeduncularis and globus pallidus
have been represented by polysynaptic EPSPs of FN motoneurons.
Lateral hypothalamic stimulation also evoked polysynaptic EPSPs of FN
motoneurons [20]. Excitation of amygdalar central nucleus evoked EPSPs
that could be divided into two groups according to their characteristics
[20]: monosynaptic and polysynaptic EPSPs. The high degree
convergence of influences from the investigated structures as well as from
ventral part periaqueductal grey matter and pretectal area on facial
motoneurons has been observed.The wide range of projection to FN from
the structures, varying their -functional peculiarities points out to the
active participation of mimic musculature in motor and motivation
emotional activity of organism.
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CEREBRAL CORTEX. Cerebral cortex has a leading role in
realization and regulation of numerous reactions including cranial
reflexes. Motor cortex in human and in monkey is shown to have direct
connection with FN [21]. While the morphological investigation on other
animal species haven’t revealed any direct connection of axons of cortical
pyramidal cells with brainstem motoneurons [22]. Corticofugal influences
in brainstem motoneurons are transmitted through the system of
interneurons by the analogy with spinal motoneurons [21].

Lesion of facial zone of motor cortex in monkeys has been followed
by bilateral degeneration of corticofugal fiber terminals in ventral and
lateral FN regions, ventral region of motor trigeminal and hypoglossal
nuclei.

Stimulation of sensorimotor cortex evoked polysynaptic EPSPs and
IPSPs in cat FN motoneurons. Such reactions have been also recorded
from interneurons localized near FN.

The stimulation of contralateral pyramidal tract also leads to di- and
polysynaptic EPSPs and IPSPs in facial motoneurons. Synaptic influences
on cat facial motoneurons in response to the stimulation of rostral part of
ipsilatral orbital gyrus of cerebral cortex were studied. Recorded reactions
include EPSPs, EPSP-IPSP sequence and isolated IPSPs [23].

Descending influences from motor cortex, gyrus proreus and
pyramidal tract on cat facial neurons were studied [14, 20].Reactions
recorded were represented by EPSPs, EPSP-IPSP sequence and isolated
IPSPs.Relationship between the types of postsynaptic responses varied
depending on the source of descending inputs. IPSPs recorded to proreal
stimulation were twice as those recorded to the stunulatlon of motor
cortex.

The descending flow of impulses substantially contributes to the large
premotor system formed of interneurons and localized in the brainstem in
the immediate vicinity of FN. Such neuronal organization determins
greater sensitivity of FN neurons to afferent signals as well as variety of
mechanisms of the afferent control of FN activity. All these factors are
responsible for a large scale FN participation in various reflex reactions of
the organism providing higher plasticity’' and -mosaic character of motor
reactions of the face muscles [17].

Conclusion

Presented facts' characterize FN as a compound differentiated
structure directly contributing to the activation of mimic muscles
accompanying various motor and motivation- emotional reactions of the
animal.

A number of brainstem 'structures are shown to have direct
connections with FN. Many subcortical structures contribute to the
regulation of FN activity. Highly developed convergence of. cortical and
hypothalamic signals of facial motoneurons is shown (71,4%) [20]. In this
connection the fact should be mentioned that some investigators in
neurology distinguish between two varieties of central or supernuclear
paralysis of facial muscles: voluntary and emotional [13]. The first is
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caused by a disease of facial field of motor cortex or corticofugal
pathway, while the emotional type of supernuclear paralysis is represented
as a result of a disease deeply located in hypothalamus, mesencephalic
tegmentum, indicating the important role the latter has in regulating FN

activity.
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Fig. 1. Schematic depiction of neuronal organization of descending influences onto the facial
nucleus. Arrows indicate the synapses and the direction of information transmission.
Abbreviations: MOT-motor cortex; PRO-gyrus proteus; CD-caudate nucleus; PL-globus
pallidus; AM-amygdala; HT-hypothalamus; C-interstitial nucleus of Cajal; EW -Edinger-
Westphal nucleus; PR-protectal area; D-nucleus of Darkschewitsch; IP-nucleus interpositus;
ND-nucleus dentatus ON-oculomotor nucleus; PA—penaqueducml gray; NR-nucleus
reticularis pa:vocellulaﬁs of the medulla; RN-red nuclcu.s; FN-facial nucleus; SN-substantia
nigra; CT-caudal trigeminal nucleus; RST-rubrospinal tract; PT-PY-pyramidal tract.

Results obtained in the : investigation have formed the basis for a
diagram of neuronal organization of descending pathways to FN (Fig.).
Several - projections. can be distinguished. The, basic pathways of
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'a corticofugal influences include the caudal trigeminal nucleus as well as
n nucleus reticularis parvocellularis of the medulla oblongata,
q periaqueductal grey and the red nucleus. Single and group action
7 potentials as well as a excitatory and inhibitory reactions are evoked
i1 through the caudal trigeminal nucleus. Hypothalamic influences are
i transmitted through ventral part of midbrain tegmentum: interstitial
i nucleus of Cajal, nucleus of Darkschewitsch and periaqueductal gray.
I" These influences are exclusively excitatory by their nature. Amygdala has
b direct connection with FN, although its influences can also be realized
li through periaqueductal gray. There is the evidence that cerebellar
iz structures can use interstitial nucleus of Cajal and nucleus of
1 Darkschewitsch in sending their influences to FN motoneurons, as well as
i the red nucleus is considered to be one of the main structures of this
A kind. It also serves as a relay for signals from globus pallidus. Influences
| from caudate nucleus to facial motoneurons can be realized through a
1 number of brainstem structures including pons and medulla.

The diagram presented is only a fragment of multiple network serving
L as a structural basis of descending influences, which regulate the activity
» of FN motor cells. However, this fragment well demonstrates the basic
2 canals of descending control, relay structures of these canals, pmentmg
i the premotor system of FN, as well as structural basis for converging
i influences from various nuclei which affect the FN neuronal system.
" These peculiarities would certainly provide large participation of FN, as
7 well as grater sensitivity and responsibility of mimic muscles in the
1 realization of diverse reactions of the organism.

The wide range of facial nucleus links with different brain structures is
» conditioned by its responsibility to various synaptic signals. Clarification

of peculiarities of facial nucleus afferent inputs organization is the key for

i understanding complex: integrative processes, taking place in the nucleus
i itself and determining the selective action of its motor output. This is
» confirmed in neurological clinic when the lesion of brain with various
I localization results in voluntary and emotional type of paralysis.
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ThUE3 PV V3UME YALR2R CALOARVEARG3 T
UhvUNUU3 PV UGUVRQUGENL

o 2 Dwlwpgul

Ulipjujwgymy 6 nhdwjhG Gjwpnh Yophgh YuomgywopwjhG i $mGy-
ghnGwj juqiuwynpiw G dwdwGuljuyhg YnGgtughwGtipp:

Ybp GG moymd ghdwyhG Gyupnh Ynphgh rtditiwmnp wntnGtpp: Awgw-
hwjuti GG wmphqaihGn-pwughghwy thnjuhwpwplpmpymGGtpp: dhmwplymyd
LG nhdwjhG Gywpnh Ynphqgh whbiptiGn hwdwljuwpgh GyupnuyhG uhGuuuwjhG
JuqiwynpiwG WEuwGhqiGhpp’ Guwmh mGGGwn| Gub onGmntnhg, mnbnup-
ghg. nénhnhwg. tGpwltintitwyhG YnphqGiphg th mntinh Yhntihg nmpu Ginn

muphipp:

hiwjhG Gyupnh Ynphqh nntinh mwpptip puwdhGGtph htn pu)Gudwunwp
YJuutipp wuwydwGwynpod 66 Gpu pwpdp ywwnwufuwGuwmympjoilp nmwppbp
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upGwwuwihG wqquyGtph Guwdwdp: CpdwghG Gpupnh Yophgh whbptiGun
dnmnph juwqiwynpiwG wrpwGdGwhwnlmpymGGtph pwgwhwymnuip hwGnh-
uwn L wyG pwpn pugwuwluwl wypngbuGbph hwuljwGwm pwGwihG, npnip
wmbnh 66 mGtGmy hp huly Ynphgonud G pnpnymd GG Gpw 2wpdhs Umnph pGwnpn-
nuljuGmpymGp: Ujn hp hwunwnmib t quimy Gwb GyuppupuGuijul YihGh-
Jwjmd, tpp mntinh mwpptip wtnujuwymy mGignn wunwhwpniGlpp Ytipwo-
ym GG YudwyhG Ywd EinghnGw) mhujh wywpwihsh:

CHUHAIITUYECKME MEXAHU3MbI JEATEJIBHOCTH SAAPA
JIMIEBOI'O HEPBA

B.B.®Danaporcan

B craThe NpeAcCTaBIEHBI COBPEMEHHBIE KOHLIEIMIMMA IO CTPYKTYpHOM
U (YHKIIMOHAIBHOM OpraHMU3alMM A4pa JIMIIEBOIO HepBa. AHAIU3UPYIOT-
csi peduieKTOpHBIE OYIM AOpa JMLIEBOro HepmBa. IlokasaHbl MeXaHU3MBI
TpUreMuHo- ¢alMalbHBIX B3aMMOOTHOIIEHMI. PaccMaTpuBaloTcs Helpo-
HBl M CUHAIITUMECKMEe MEXaHW3MBI OpraHu3almy acd¢epeHTHON CUCTEMBI
spa JIMLIEBOTO HEPBa, BKIOYAA BXOABI M3 CIIMHHOIO MO3ra, CTBOJIa MO3-
ra, MO3XeJka, nomcopx‘onux CTPYKTYp M KOpBI MO3ra.

IIInpoxue CBA3M fAApa JIMIIEBOTO HEpBa C pPa3IMYHBIMUA OTICIAMU
MO3ra OBOYCJIABJIMBAIOT €ro BBICOKYIO OTBETOCIIOCOOHOCTh Ha pa3jIMYHbIE
CHHAaITHYeCKUe IOCBUIKK. BhifiCHEHME ocobeHHOCTEH opraHM3almu ad-
(epeHTHBIX BXONOB A1pa JIMLIEBOrO HepBa SABIAETCA KIIOYOM K ITOHMMa-
HMIO CJIOXHBIX MHTErPaTMBHBIX ITPOLIECCOB, Pa3bIPhIBAIOIIMXCS B CAMOM
Ape ¥ ONpeAC/AIONMX M30HUpaTeIbHOCTh €f0 MOTOPHOIO BBIXOAa. 3TO
HaXOIUT TIOATBEpPXIACHUEC B HEBPOJIOTMYECKOM KIIMHMKE, KOraa Itopaxe-
HHUA MO3ra ¢ pa3IMJIHOM JIOKAJIM3AlMEH pe3yJIbTUPYIOTCS B IIPOU3BOJIb-
HBIA WM SMOLIMOHAJILHBIM THUIT ITapainya.
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HHOOPMALIUA

HAYYHO-OPT'AHM3AIIMOHHASA JEATEJIBHOCTD

Pepaxiisa XypHajia cowia 1ieJiecoobpasHBIM MH(OPMMpPOBaTh YMUTa-
TeJIA O HEKOTOPHIX OCHOBOIIOJATAIONIMX HAIIPaBJICHUAX pa3sBUTHA ¢yHOa-
MEHTAJIbHBIX MCCJISIOBAaHMIA MEeIMKO-OMOIOTMYecKOro Mpogwis B pec-
nmyoymxe.

Jonrye roasl B Hallleil peciTyOIMKe YCHJIEHHO pa3sBHUBAJIMCh OCHOBO-
TIoJIaralole HallpaBJICHMS TEOPETHYECKOH U KIMHMYECCKON MEIWLIMHEL,
B YaCTHOCTHM, B 00JacTH HEHpPODUIMOIOTMH, KAPAUOIOTMH, SHIOKPUHO- .
JioruM ¥ MuMMyHoJtoruM. IIIupoko pa3pabaThBaAIMCh TakKe acIIEeKTHl 3TH-
OJIOTHH, TIaTOreHe3a U JIeYeHUA TIepUOANIECKOi GOIe3HH.

Pan o6BEXTMBHBIX UM CYOBEKTUBHBIX ()aKTOpOB OGYCIIOBMIM HM3KMIA
YPOBEHb pa3BUTHA (byHAaMCHTAIBHBIX MCCIICOBaHMI MeIUKO-6MOJIOru-
yeckoro Ipodwii, 9T0 BeCbMa OTPMLIATEIbHO OTPasWIOch Ha CIIyx0e
TpaKTU4eCKOro 3xpapooxpaHeHusa. Heobxommmo GbUIO B HauMKpaTdaymme
CPOKM OCYIIIECTBUTh KOMIUIEKC HayYHO-OPraHMW3allIMOHHBIX MEPOITPHATUM
IO LieJIeHaIpaBIeHHOM KoopauHaiyu HUP B ruaHe BEIGOpa OCHOBOIMO-
JIaralolyX Ui PecITyGIMKH HaIlpaBJICHHI C YIeTOM JOJITOJIETHEIO OIMbITa
CJIOXMBIIEHCA OTCYCCTBCHHOM MCEIMIIMHEI M ITOTpeGHOCTEM ITpaKTHYe-
CKOTO 3[IpaBOOXpaHEHM.

B ykaszaHHOM IUIaHe BeCbMa TBOPYECKOM OKa3alach NESTEIBHOCTH
HaimonamsHoit Akagemym Hayk Pecriy6mixu Apmenus (HAH PA). Pe-
opranmusaimsa B cucteme HAH PA, B yactHocTH, popMHMpOBaHME Hayd-
Hbx CoBeToB npu orneneHuax Ilpesummyma AkageMUH SBWIACH CBOEB-
PEMEHHOM KaMITaHMel, IIpeoNpeaelIomeil falsHellee pa3sBUTHE Ha-
yki B ApMeHMM. Tak, ¢ 1994 roma mpu OTHeIeHUM €CTECTBEHHBIX HayK,
BO3MJIABJIICMOM BHIIE-TIpE3UACHTOM axaneMuxoM 3.C.I'aGpuensaHoMm,
byHKIMOHMpYET cITeLMaIM3UpoBaHHbI Memuko-6uomormaeckuii Coger,
pykoBomuMEI akagmeMUKoM A.A.l'anosgHoM. CoBeT yKOMIUIEKTOBaH BHI-
COKOKBaIM(UIMPOBAaHHBIMM cItTelMayicTamMi cucteMel HAH PA, a
TaKXe alrapara MAHUCTEPCTBA 3KOHOMMKM, 3[PaBOOXPaHEHMs, BBICIIE-
ro o6pasoBaHUA M HayKu DPecITyGJIMKM, YTO HANEJSET €ro IMPOKMMM
TIOJTHOMOYMAMM TIPY IUIAHMPOBAHMM HAayKU Y pealM3alliM IIPUHATBIX CO-
OTBETCTBYIOIIMX pelICHWIA Ha IIpaBUTEJICTBEHHOM YPOBHE.

OcHoBHYyIO cBoIO 3amadyy CoBeT BUIMT B pa3paborke Hauboliee Ipu-
OPHMTETHBIX HAIIpaBIICHUWI pa3BUTHSA MEIMUKO-OMOJIOTMYECKMX HayK ITyTeM
TECHOI'O KOOIIEpMpOBaHMSA yIpeXIeHuiA U BeqoMcTB cucteMbl HAH PA u
BHIIIeyKa3aHHBIX MMHUCTEPCTB-

Ha omHoM u3 3acemanmii CoBeTra GBUI pacCMOTpEH ITepCITEKTHUBHBIA
TUTaH pa3sBUTUSA HayKM IO pAAy aKTyaJlbHBIX HaIlpaBIeHMH (GyHZaMeH-
TaJIbBHOM MEQULIMHEL, K OCYIIECTRIICHMIO KOTOPHIX JOJDKHA OBITH IIpMBIIE-
YeHa MMPOKAA CETh IMPOMWIMPYIONINX YIPeXKISHMIA:

1. Boinenenne B HAeHTHGHMKANMA OPraHOTPONHBIX METAGOIMYECKH aK-
THBHBIX HOBbIX HElpoOropMoHOB H cuemH(pHYECKHX 0eJKOB; XHMHUECKas
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CTPYKTYpa M MOJIeKyaspHble MeXaHH3Mbl JelcTBHA HMMYHOMOAYJISTOPOB
Mo3ra, reHHas MHJKeHepusi NENTHAHBIX FOPDMOHOB, M3ydYeHHE MeTaJLicolep-
Kamux (epMEeHTOB, JHIHIOB, HelPOTPAHCIUTTEPOB H GHOIHEPreTHKH.

JanbHeilnee pa3sBUTHE HEUPODU3MOIOIMIECKUX MCCIEAOBaHWA
JIOJDKHO OCYILIECTBJIATBCHA TaKKe M C LIEJIBIO TTOMCKAa HOBBIX (HM3HOJIOTH-
YeCKU aKTUBHBIX COeIMHEHUI aJaliTOreHHOIO (pe3UCTOreHHOIO) CIIEKTpa
JEHACTBUA, KOPPUTHMPYIOIIMX HIEATENIBHOCTh CEpPAEYHO-COCYAMCTOM, 3H-
JOKPUHHOI ¥ UMMYHHOM CHUCTEM.

YupexneHua-ucronmHutes: VHctuTyr Helipoxumym uMm. I'.X.ByHsa-
TAHa, UHCTUTYT MoJIeKyIsIpHOM 6Monorum, MHCTUTYT TOHKOM opraHWde-
ckoit xumumn um. AJL.MHumxosHa, UHcTuTyT dMsmonormu um. JI.A.Op-
6em, EpIMY, ET'Y, AkaneMus celbcKOXO3TAUCTBeHHBIX HayK (ACXH) u
LenTp 6MopU3MKH.

2. MexaHu3Mbl IVIACTHYHOCTH (IPHCNOCO0JIAEMOCTH) HEPBHOH CHCTEMBI:
LUEHTpaJbHAA Peryjisiys ABHraTeJbHOH aKTHBHOCTH H (GYHKIMIi BHYTpEHHHX
OpraHoB.

YupexneHusa-ucronHurem: UHctutyr ¢umsmonorvu um. JI.A.OpbGe-
M, UHcTMTYT MoJexynsapHoi Guonormu, WHCTUTYT HeMpoXMMMM MM.
I''X.ByHataHa, WHCTUTYT TOHKOM OpraHMYeCKOi XUMMM UM.
AJl.MumpxosHa, ETY, EpTMY, ACXH u ApMSHCKMIA ITeAarormdecKuit
UHCTUTYT UM. X.AOGOBsHA.

3. AzanTanMoHHbIH CHHAPOM H CTpecc.

YyeHBIMM-MeIMKaMH ApMeHMM OyIyT IpOBEIEHBI MHOIOIPO(WIE-
HbIE HCCIIENOBaHMs, HaIlpaBIIEHHBIE Ha BBIACHEHHME ITATOT€HETHICCKUX
OCHOB CTpecc-peaKilMM, ITOMCK M alipo0allMio HOBBIX OHOJIOrMYECKM aK-
TUBHBIX BELIECTB 3HAO- U K30rCHHOIO I'eHe3a B KAYECTBE CTPECC-IMMM-
TUpYyIOULIMX (akTopoB WM "KO(aKTOpPOB", HaIlpaBICHHO-aKTHBU3MpY-
JOLIMX peaKLMM ajalTTallyy. '

Yupexnenusa-ucronmauresm: LleHTp ctpecca, EpI'MY, UHcTUTYT MO-
nekynsipHoit Guonornu, HWHctuTyT Heitpoxumum um. I.X.ByHsaTsaHa,
UHcTHTYT TOHKOM opraHmdeckoi xvmuu MM. AJI.MumxosHa, ETY.

4. AcneKTsl 3THOJIOTHH, NATOreHe3a W TepamHH NepHOIHYEcKoll Goses-
HH.

YupexneHusa-ucrionHurem: EpI'MY, ET'Y, UHcturyT HelipoxumMuu
uM. T.X.ByHaraHa, WTHCTUTYT MOJIEKYIISIpHOM GHOJIOTHH.

B nociemyolMx HallMX M3JaHWAX YMTaTeio OymeT IpemocTaBlIeHa
KOHKpeTHass MHpOopMalLis O HayJHO-TIPAKTUYECKOU HEeATEIbBHOCTH MEIU-
LIMHCKUX y4YpeXIeHWA U MHCTUTYTOB cucteMbl HAH PA.

Hageemcs, yto MHGpOpMalLlMOHHAsI AeATEIFHOCTh XYpPHaJla B yKa3aH-
HOM HaITpaBJICHUM OKAXeTCs BeChbMa IUIOAOTBOPHOI, ITOCKOJIBKY OTKPBI-
BalOTCsl IIMPOKUE ITEPCIIEKTUBHI UL OOCYXXIEHUA U KOpPEeKLIMH OCHOBO-
ToJIaralolMx HalpaBleHHMH (PYHAAMCHTAJIBHOIO M IIPUKIATHOIO XapaK-
Tepa, a TakXKe HaydHOIo COTPYTHMYECTBA YYCHBIX-MEIMKOB CTpaH GIIDK-
HEro Y JaJbHero 3apybexns.
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OPTAHM3AIIUSA PEJAKTOPCKOI'O JEJIA

OBPA3OBAHA BCEMHUPHASA ACCOLIMALINA
PEJAKTOPOB MEJUILIMHCKHUX XKYPHAJIOB
(WAME)

C 13 mo 17 mapra cero roga B Bewramkuo (Mrtasmmsa) mpoxomwaa
KOH(epeHLINsl, TIOCBALEHHA MEXIYHapOIHOMY COTPYAHWUYECTBY MEXILY
peaakTopaMu peueuaﬂpyem XKypHaJIOB, Ha KOTOpOil ObUIa co3naHa
BcemmpHas Accom&amm PEeIakKTOpOB MEIMLIMHCKMX JXXYPHAJIOB. YCTaB
HOBOM OpraHM3allMM HaXOOWTCsA B Ipouecce obcyxaeHus M 6ymer yr-
BEepXIeH B OinKkauiee BpeMs.

PenakTopbl MEIMUIMHCKMX XYpPHAJOB, BpaYu M y4eHble (22 y4acTHH-
Ka u3 13 ctpaH) cobpamch B Bewramkuo 6marogaps ¢huHaHCOBOM TMOM-
nepxxke DoHma Pokdemnepa, 9YTOGH OBCYAMTH CIIOXHBIA KOMIUIEKC
Npo6JieM, ¢ KOTOPHIMM CTAIKMBAIOTCA PENAKTOPHl B CBOEM CTPEMJIEHMH
TMOAAECPXUBATh M YIyJyIlaTh Ka4eCTBO HAyJYHBIX MEIMLIMHCKMX CTaTei.
Ecmu yyecTh, YTO IyONMKalMsA pe3YJIbTATOB MEIMLIMHCKOIO MCCIIENOBA-
HUSA SBIACTCA KOHEYHBIM MTOTOM JOPOTOCTOAIIMX HAYYHBIX IpOrpamm,
OIUTIaYMBACMBIX HaJIOTOIUIaTeNbIIUKAMM, TO CTARHOBUTCS SCHOM OCTPOTa U
3HaYMMOCTb YKa3aHHBIX Npobiem. WAME Gyner oka3bBaTh IOMOIIb pe-
JaKTopaM B CJIOXHOI paboTe, HaxXOOWUTh CpefCTBa [JIA TIOBBIIEHMS MX
KBaJM(pUKaIMi ¥ NpodeCCHOHANBHBIX CTAHIAPTOB, CTABI CBOEHM KOHEY-
HOM LIEJIbIO ITOBBIIIEHWE KAYeCTBa MEAVLIMHCKON HAYKHM M TIPaKTHUKHU.

BaxxHelmyM . KOMIIOHEHTOM AEATEIBHOCTH HOBOM ACCOLMAIMM CTa-
HET pa3sBUTHUE BJIEKTPOHHON KOMITBIOTEPHOM CBA3M MEXIY pelaKTopaMu
MEIUIIMHCKUX XypHaJIOB. Takas KOMITHIOTEpHAs CETh YK€ OpraHM30BaHa
JUI y4aCTHMKOB BCTpeuy B Beiuramkuo npu coxpeiicteuyu HalmoHamsHOM
mequumHeKod 6ubmoreku CIIIA. Ilpy WAME cosnaHa crienManbHas
paboyas rpyrmia, B 3aa4d KOTOPO BXOOUT PasBUTHE 3TOH MHULIMATUBEI.

WAME npuriamaer X COTpYIHUYECTBY PEIaKTOPOB PELIEH3UPYEMBIX
XYpPHaJIOB, a TaKKe YYeHBIX, CBA3aHHBIX C pPEIaKTOPCKOM
L eATEIIBHOCTHIO.
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MOHOTIPA®HH YYEHBIX-MEJIUKOB APMEHUHA

HEAPOXUMMWYECKME ACHEKTEI PETYJIAIINHA
KPOBOOBPAIIIEHUA U METABOJIN3MA
rOJIQBHOI'O MO3TrA

C.A.Mup3osn, B.I1.Axonsan, A.B.Tonysn

B MoHorpaguM o060OIIEHH (yHIaMEHTAJIBHBIE MCCIIEAOBAaHMS,
TIPOBCACHHBIC aBTOpaMM Ha IIPOTSDKCHMM 25 JieT, B KOTOPHIX BITepBHIE
BbIABJIEHB! criocobHocTh TAMK MHAyLMpOBaTh LiepeGpabHyI0O Ba3OMM-
JlaTalMio, HallMyMe 3HauMTeJbHoro copepxanua 'AMK u crermduye-
CKO¥ 11epeOpoBacKyJIIpHOM JIOKaM3alMK (hepMEeHTOB ee MeTaboi3Ma, a
Takke TAMK-pelienTTopoB B TKaHM MO3TOBBIX apTepHit.

ABTOpaMM YCTaHOBJICHBI (BCKPHITHI) Ka9SCTBEHHO HOBBIE "HeTpa-
JVLIMOHHbIE" MEXaHM3MBbl ayTOKPMHHOM DPEryJISLMM MO3ITOBOIO KpoBOOG-
pallleHHs, peryJMpyeMble IPAMBIM MOIYJIMPYIOIIMM BIMSHWEM Ha CTEH-
KM LiepeOpaIbHBIX COCYIOB KIOYEBhIX HelpoMmemuaTropoB I'AMK-3pru-
YECKOH CHUCTEMBEI.

H3n-Bo "3epkano”, Mocksa, 1994, 200 c.

ME,IIPIKO—EBKOJIOITI‘IECKPW] ATJIAC APMEHMUHA
A.C Aupusn

MoHorpagus BKIIOYaeT COBPEMEHHBIC IIpEICTABICHUA 00 OKpy-
Xaloleil IpUpoAe, COLMAIBHO-3KOHOMMUYECKMX M KYJIBTYPHO-GBITOBBIX
YCJIOBMAIX, a TaKXe ITPOM3BOACTBEHHBIX (akTopax M CaHMTApHO-TMIM-
€HMYECKMX TIoka3zaTeiax PecryOimmku Apmenms. "Memuko-3Koorude-
CKMIA aTilac ApMEHMM" ABJIAETCA KAIIMTAIBHBIM HaydHO-KapTorpadude-
CKHMM TPYAOM M OyIeT CIIyXWThb MCTOYHMKOM HayJYHO 00OCHOBaHHOM WH-
¢opmalMM O MEAMIIMHEKOM 3KOJIOTHM, IIPEXIE BCEro B LIEJIAX 3ApaBO-
OXpaHeHMs, O3JOPOBIIEHUA U OXpaHBbl OKpyXalolleil CpelIbl.

Wsn-Bo "ApareHTau’ ApMsaHckoro ¢onna "Tlporpecc M 3ammra ITpaB
yejoBeka”, EpeBan, 1995, 836 c.

IIUTOKUHBI 1 PEBMATOMIHBIN APTPUT
A.B.3unvchan

ABTOpOM € KaYECTBEHHO HOBBIX ITO3MLIMIA JUCKYTUPYIOTCH acIieK-
ThHI NTaTOr€He3a PEBMaTOMITHOTO apTpUTa.

BriepBbie BRIBMHYTa KOHIIEIIMA, COIIACHO KOTOpPO# IopaxXeHHe
OKOJIOCYCTAaBHOM KOCTHOM M XpAIIeBOM TKaHM CJIEAyeT pacCMaTpuBaTh B
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KayecTBE MHMIIMAJILHOIO, a BOSMOXHO, M ITyCKOBOro (akTopa MHIYKLIMM
MATOJIOTHYECKOrO IIpoliecca B CycTaBaX OOJIBHBIX peBMAaTOMIHBIM apTpU-
TOM.

BpickasaHa HOBasg TOYKa 3pEHMSA O IATOr€HETHUYECKOM pONM LM-
TOKMHOB, B YaCTHOCTH JIMM(OKMHOB M1 MOHOKMHOB, B IIpoliecce pe3op6-
LIMM TBEpABIX TKaHEH CYCTaBOB Ha HaYaJIbHBIX 3TallaX pa3sBUTHA 3abose-
BaHMS, B CBA3M C YEM aBTOPOM Hay4HO OOOCHOBBIBaeTCSA M IpeIaracTcs
HOBBI{ TEPMMH i1 0003HaYCHMs 3200IEBaHMA - "LIMTOKMHOICHHBIA ap-
TpuT". BBIIBMHYTHIE B MOHOrpatMy IOJOXEHUA SBIITIOTCS HOBBIM CJIO-
BOM B PEBMATOJIOTMM M, HECOMHEHHO, IIOCIIYXaT OCHOBOI ITPOBOIMMOM
Npy PEBMAaTOMAHOM apTPUTE CHUMITTOMATHYECKON M ITATOreHEeTHYECKOM
TepanmH.

HUsn-Bo EpeBaHckoro rocynapc'me}moro yx-umepcme'ra, EpeBaH,
1994, 73 c.
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MEOWLIMHCKAA HAYKA APMEHWW 1-2/1995

®OPYMBI
(koHrpecchl, che3bl, CAMIO3HyMbl, KOH(pepeHIHH)

MexayHapoaHas KOHGbEpEeHIIUA Ha TEMy
"IlepcneEKTHBbI 3HAOCKONHIECKOH XUPYPraH B ApMeHHH"

Jlnsa cripaBok o6pallarbes:

375032 Apmenus, EpeBaH, yi. [I. BapyxaHa 28a,
MeauuyHckui ueHTp "Manatus"

Ten: (8852) 773000; 773867, @axc: (8852) 774650

21-a AHTCepHaUMOHAIbHAaA KOH(MEPEeHIIUs,
MOCBALUCHHAA MO3rOBOM LIUPKYJIALIMH

Jns cnpaBok obpamaTbscs:

San Antonio, American Heart Association, Scientific and
corporate meetings, 7272 Greenvile Ave. Dallas,

TX 752331-4596.

Ten: 214-706-1511; ®akc: 214-373-3406

36-5 exerogHas KOH(MEpeHIIUs, MOCBAILCHHAS 3THICMHUOJIO-
TMH ¥ NIPEJOXPaHEHMIO OT KApAMOBACKY/IApHOH GoJe3HH.

Jna cnpaBok o6paliatbes:

San Francisco, California American Heart Association,
Scientific and corporate meetings,

7272 Greenvile Ave. Dallas, TX 752331-4596;

Ten: 214-706-1511; @axc: 214-373-3406

11-1 xoHdepeHuMs: EBponelickoro o6luecTBa HEUPOXHMHUH.

Jnsa crpaBok obpamarsca: Laboratory Centre Section
Neurobiochemistry, University Hospital, 9713 EZ,
Groningen (The Nitherlands)

Ten: 31-50-612647; ®akc: 31-50-696740

6-1 MupoBasi KOHGCPCHIIMSA, MOCBAILICHHAS KIMHUICCKOM
¢(hapMaKoJIOTMH ¥ TepanMH.

Jna cnpaBok o6paiarbcs: Buenos Aires - Argentina.
Section of Clinical Pharmacology of the International Union
of Pharmacology.
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CCPT96 and ISCPT VI. :
Marcelo T. de Alvear 1980. 1122 Buenos Aires, Argentina.
Ten: (54-1)811-6650; ®axc: (54-1)814-2733

50-s exerogHas KOH(MEPEHINs U HayYHLIC CECCHH.

Jna cnipaBok obpauiatbes: American Heart Association,
Scientific and corporate meetings, 7272 Greenvile Ave. Dallas,
TX 752331-4596.

Ten: 214-706-1511; ®akc: 214-373-3406
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MEOVWLUWHCKAA HAYKA APMEHWUU 1-2/1995
K CBEIEHHIO ABTOPOB

IIpoduns xKypHaia

B xypHare "MemMimHcKas HayKa ApMEHMM' ITyOIMKYIOTCS OpHMIM-
HaJIbHBle KIMHUYECKUE UM 3KCIIepUMEHTaJbHBIE paGoTH, OCBEINaloNIve
BOTPOCH (DyHAaMEHTAIBHON M IIPaKTUYIECKOH MEIVLIMHBI, COBPEMEHHEIE
IMOAXOABl K TPaAULIMOHHBIM ¥ HETPaAULIMOHHBIM METOaM AMATHOCTHKH,
NMpoWIaKTUKA Y JiedeHUs 3a0ojleBaHMIA, a TaKke K IPUMEHEHHIO Jie-
KapCTBEHHBIX IIpeIlapaToB M MCIIOJNb30BaHMIO COBPEMEHHOMN MeIWIIMH-
CKOM TEXHMKM.

Odopmnenne crarei

1. CraThs HOJDKHA NPEICTAaBIATECA B ABYX 3K3€MIUIIpaX Ha PYCCKOM,
apMJHCKOM WIM aHIJIMACKOM Sf3BIKS, COTIPOBOXIATHECS HAIIpaBIEHUEM
YYpEXAEHUs, TIe OHa BHIIIOJIHEHa, UMETh BU3y HAYYHOIO PYKOBOIMTEIIA.
ITpenmoyTuTebHEE NPEACTaBICHUE CTaThU Ha 5,25- WM 3,5-110/MOBBIX
MarHMTHBIX TUCKETaX, ITOATOTORICHHBIX Wi IBM coBMecTMMEIX KOMITh-
IOTEpPOB, UCITONB3ys o6braHbI HOpTOHOBCKMIL TEKCTOBBIA pefaKkTop.

2. ObseM HayyHBIX CTaTedl He HOJDKCH IpeBbmaTh 10 cTpaHmil Ma-
LIMHOITMCH, BKJIOYas TaOJMIBI, PUCYHKHM, pesioMe M Gubimorpadmio.
CraTps neqyaTaeTcsl Yepes JBa MHTEpBajia, IIMpHUHA Tonel 2,5 cM. O6seM
0030pHBIX ¥ TTPOGIEMHEIX cTaTeH mormyckaercs no 20 cTpaHMII, BKIIOYAs
CITMCOK JIUTEPATYPHI. ;

3. BoixogHble HaHHBIE YKA3BIBAIOTCA B CJIEAYIOIIEH ITOCIIEIOBATEb-
HocTH: uHAekc YK, HasBaHMe CTaTbM, MHULIMAIE! M (PaMJIMM aBTOpPOB,
yupexneHue, rae BhIIONHEHa paboTa, KimodeBsie cioBa (8-10). B xoHie
CTaThU JOJDKHBL OBITH ITOIIMCHU aBTOPOB, a TaKXe alpec U HOMepa Telle-
¢oHOB. :

4, Crarps DOJDKHA BKIIIOYAaTh CIIEAYIOIIME paslelibl: a) BBemeHUe, 6)
MaTepHUal ¥ METOBI, B) pe3yJIbTaThl U obcyxmeHue. PesloMe Ha aHTIIMiA-
CKOM f3bIK€ Y Ha apMJHCKOM (ECM CTaThi HaIlMcaHa Ha PYCCKOM A3bI-
Ke, 1 Ha060pOT) IIPMJIAraloTCsA Ha OTHEJBHBIX CTpaHMILIAX.

5. PUCYHKHM TIpEINCTaBIAIOTCA B OBYX 3K3eMIULIpaX ¢ yKasaHMEM Ha
06opoTe MHMLIMAJIOB U (haMWIMii aBTOpPOB, ¢ 0603HaYeHUEM "Bepxa" pH-
cyHKa. ITommicH K pUCYHKaM IpMBOAATCA Ha OTHENBbHOM cTpaHuie. B
TeKCTe YKA3BIBalOTC HOMEpa PHCYHKOB M CXeM, Ha IIONIIX — MecTa MX
pacrioyioxXeHus. YMciIo pUCyHKOB AOJDKHO OBITh orpaHudeHo (3-4).

6. Bubmorpadus IIPUBOAMTCA B KOHLIE CTaThM Ha OTAENBHOM CTpa-
HVIle B aIpaBUTHOM IIOpAAKE, CHaYyajla OTE€4YSCTBEHHAsd, 3aTeM
3apybexHas ¢ TMoiHo# MHdopMalMel O LIMTUPYEMOM MCTOYHMKE (aBTOp,

' IOJIHOE HAUMEHOBaHME CTaThH, IO, TOM, BHITYCK, cTpaHMua ). CchUKu

Ha MCTOYHMKM B TEKCTE€ ITPMBOINATCA B KBaJpaTHBIX CKOOKax B BHIE
1M pOBBIX 0603HAYECHIIA.

7. CTaTh¥ HOJDKHBI OBITH TIIATENEHO OTPENaKTHpPOBaHBI. H3iToXxeHHe
IOJDKHO OBITh KPaTKHUM, ITPEACIIBHO SCHBIM.
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8. Pemakumsa ocTaBisieT 3a co0Oif IpaBO MCIIPaBIIATh, COKpalllaTh
CTaThH, a TAKKe IeYaTaTh MX B BUAE KpaTKHUX COOOIICHMIA.

9. He pomyckaeTcsi HallpaBJIECHUE B pefakLIMIO CTaTel, OITyOJIMKOBaH-
HBIX paHee WIM HaIlpaBJIIEHHBIX JUIA ITeYaTH B APYTHe XYpHAJIbI. ‘

10. ITommucyrMKaMy MOTYT OBITh KaK YacTHBIE JIMLIA, TaK U ydpexXIe-
HUA ¥ TpemnpuaTvsa. Iloamicky MOXHO odOpMIATh Ha TOX WIM He-
CKOJIBKO JIET, TIEPEYMCIIMB COOTBETCTBYIOILYIO CYMMY IIO aipecy:

375025 EpeBaH, yin. caakaHa 12,

MSACHMKIHCKOE OTHEJICHUE

"ApMakoHoMbaHka”", caer N 141606
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