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Tlpunsara 12.12.2003

B mepBHYHON KJIETOYHOH Ky/JbType TJIHH/HEHPOHOB ObLIO H3yyeHO JeiicTBHE

I1AUEHTAPHOrO NeNTHAA P6 HA rayTaMa Y10 UHTOT b. Of uT0
nentua p6 npu 24 [y it o¢pdexT ryramara,
Toraa Kak npu 48 sl MPOTeKTOpHOe jaeiicTBHe P6. 3a-
MeIeH b 3auUTHBI YddeKT p6 np T Ha oHe y KOJIHYeCTBA OKCHaa
asora. Kpome Toro, npu 48 it T MHIHOHTOPHOIO
oeaxa (IkB) TpaHCKPHNIIMOHHOrO (palcmpa NF-kB. B uTOo

NJIALEHTAPHBIN NMENTHA P6 M3MEHSIeT PEelOKC-CTATyC KJETOK, MPEANoIoKHTEeIbHO Uepes
Ras-Rac-NAD (P) H cucremy 1 00yc/1aB/iHBaeT BK/IIOYEHHE AHTHATIONTOTHYECKAX IEHOB.

Kuti04eBble ¢;10Ba: KIETOUHAs Ky/IbTYpa, KPBICHI, IUTALEHTA, TIENTHA 6, arlonTo3, OKCHI a30Ta

B Hacrosiuiee BpeMms He BbI3bIBAET COMHEHHMH, YTO HMHIYLMpPOBaHHAas IJyTaMaToMm
HelPOTOKCHYHOCTb JIEKMT B OCHOBE MATOreHe3a MHOTMX HEHpOJerepaTHBHBIX 3a60-
JIeBaHUH H TIPC TpH T THIor TPAaBMATHYECKUX MOPAKEHUAX
mosra [2]. I'JryraMMHOBas KHMCJIOTa M arOHMCTBbl [TyTaMaTHOTO PELENTOpa BbI3bIBAIOT
)CKOPSHHMH anonTo3 HepBHBIX KieTOK. [1]. BrIioueHue Mpo-anonToTHYECKHX CHCTEM

0By ) aKT it NMDA-perienTopa, ¢ NOC/IEIyOLMM HapacTaHHEM
KOHLleHTpaLlerl BHYTPHKJICTOYHOTO KaJbIMs X MHAYKIMEH OKCHIALMOHHOTO CTpecca.
Yeno TUIaLeHTa OpraHom, B GONIBIINX KOJMMYECTBAX

GHOJIOTMYECKH AKTHBHBIE TENMTHIB, B TOM WYHCJE COEJAMHEHMS, YYacTByIOUMEe B
peryiumm pefoke-cTatyca kietok [4]. B MHctuTyTe MeuumHcKo# Gnotextonornn AH
['py3HH M3 IUTALIEHTBI YeI0BEKa BbIEIEHbI HU3KOMOJIEKYJIAPHBIE NenThb! [pakums p6],
MMEIOLHe AHTHHLIEMHYECKHE CBOMCTBA M JEHCTBYIOIIME HA PEOKC-CTATYC aHHOKCH-
POBAHHBIX KJIETOK. Le/bio HalMX HCC/eoBaHHii ObII0 H3yueHHe HeHpPONpPOTEKTOPHOTO
JIeHCTBHA MenTrHaa pé NpH rIyTaMaT-MHAyIMPOBAHHOM aroNTO3¢ HEPBHBIX KJIETOK.
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MATEPHAJI U METO/IbI

TTep TMCCOLIHP TIHAIbHO-HEHPOHHas KysbTypa Obuia
TIOJy4eHa 13 MO3ra HOBOPOYKIEHHBIX KpbIC. KileTku BhipaimBanuch B armocdepe, oGora-
LLIEHHOH YIJIEKHCIIBIM Ta30M, TpH Temmnepatype 37 °C, B nutatensHoii cpene (DMEM), B
KOTOpYI0 Gb110. 106aBeHHO 100 e/mn nennumuiuba 1 100 Mkr/ma 5% rentamuuusa. B
COOTBETCTBYIOLIMX NPOGaX B MUTATEbHYIO cpey Ao6ansau 10 MM riyTtamara u | MkM
p6. Mukybuposanme kierok nposoauin B DMEM cpeze B Teuenue 24-48 uacos.

KieTounbiii anonTos BBIMMCISIH 1O KONMYECTBY BBICBOGOKIAEHHOTO B cpeste dep-
MenTa nakTataernaporenass (LDH). KonuenTpaiio okcuza a3ota onpeaensiii ¢ nomo-
LIBIO CTAHIAPTHOTO METOJIA, C MCrOJIb30BaHkeM peaktusa ['pucc. Konuuectso kB onpe-
Aensinock meronom Western Blotting, nociie anekrpoopesa Ge/koB B MonHaKkpHIaMu-
HOM rejie ¢ ucnosb3oBanmem anturen k IkB (Santa Cruz).

PE3YJIBTATBI U UX OBCYKJIEHUE

C uenbio M3yyeHus JeHCTBUS P6 HA MIyTaMaT-MHIYLMPYEMYIO LMTOTOKCHYHOCTH
KJIETKH MHKYOMPOBAIMCh B NPUCYTCTBHM M B OTCYTCTBHE Mpenapata B Teuenue 24 u 48
uacos. JKusnecnocobHocTs kietok onpenensnack LDH Tectom. [Tonmyuennbie pesyiib-
TaThl MOKa3a/i, YTO B NPUCYTCTBUU P6 LIMTOTOKCHYECKOE BO3ACHCTBHE IilyTamata ycH-
suBaetes (Puc. la). Tak, HanpuMep, ecili MilyTaMaT CHIKaJ COJIEPIKaHUE JKMBBIX KJIETOK
B MHKYOAUMOHHOH cpene Ha 16%, TO B NpUCYTCTBMM p6 M IIyTamara, NpOUEHT
HEAMONTO3HBIX KIETOK YMEHbLIANC Ha 25%. DTH JaHHbIE CBHAETE/LCTBYIOT, YTO MPH
24-yacopoii uukyGauuu p6 obnamaer mpoanonTosHeiM dpdextom. Ipn Gonee npo-
J0JKUTENbHOH, 48-4acoBoii, MHKyGaLMKi HaGMONATIOCh YCHIIEHHE KaK CMIOHTAHHOTO, TaK
M MH/YLMPOBAHHOTO [JIyTaMaTOM arionTo3a KJIETOK, O/IHAKO, B OTJIMYHE OT 24-4acoBoit
MHKYOalMK, BHECEHHE B MHKYGALMOHHYIO MpoGy p6 yBENHUMBATIO KHM3HECTIOCOGHOCTH
HepBHbIX K1eToK (Puc. 1a). Ecniu npy 48-yacoBoi MHKyGaumm rilyTamat CHuKan cosep-
JKaHUe KMUBBIX KJIETOK 110 31%, TO B MPUCYTCTBHM P6 M IIyTamaTa yMEHbLIEHHS XKH3-
HECNIOCOOHOCTH MPAKTHYECKH HE MPOMCXOAMIO M MPOLEHT HEaronTO3HbIX KIETOK Gbii
paBHbIM 39%. DTH JlaHHbIE CBUIETEIBCTBYIOT O TOM, YTO MPH MPOAOKHTENBHON MHKY-
Gauun NposABISETCSs MPOTEKTOPHOE JeliCTBHE PO, 3aKIIOYAIOIEecs B CHHKEHHH
HEHPOTOKCHYHOCTH IJTyTaMaTa.

JUns BbISBJIEHHs MeXaHM3Ma JeiCTBMS P6 B MHKYOALMOHHOW Cpeie M3Mepsiach
KOHLIEHTpaLKs OKcKzaa asota. [lonyueHHble pesysbTaThl MOKa3ajiH, YTO MpH 24-4acoBoit
MHKYOAlMK rIlyTaMat yBeIHuMBAET MPOYKIMIO OKCH/IA a30Ta HePBHBIMH KieTkamu. [Tpn
48-uacopoii unKyGaumu KkosnuuectBo NO B KOHTPONBHBIX 00pa3suax He3HauMTEIbHO
CHMKA/IOCh, OJHAKO CHHTE3 3TOro CHJTBHO alcs B MPHCYTCTBHK
riyramata (Puc. 16). Kpome Toro, npu npoaomkuTenbHON HHKYGALMH MEHSUICS, Takke
XapakTep BosjeicTBus p6. Ecim npu 24-uacoBoit MHKyOalMK BHECEHHE P6 B Cpey He
MEHAIO KOJMYECTBO riyTamaT-uHayuuposarHoro NO, To mpu 48-4yacoBoii uHKyGalmu
NENTH/ 3HAYUTEILHO CHMKAJ TPOAYKLMIO 3TOro coenuHeHus. IloydyeHHble AaHHble
MO3BOJIAIOT 3aK/IIOYMTh, YTO AHTHANONTO3HBIN >pdekt p6 HaGmomarommucs npu 48-
4acoBOH WHKyOAlMM MOKET ObITh OGYC/IOB/IEH CHIDKEHHEM KONMYECTBA IJIyTaMaT-WH-
myuupyemoro NO.
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Puc. 1. JleficTBue menTHaa p6 Ha amonTo3 HEPBHBIX KIETOK (a) u CEKPELMIO OKCHAa a30Ta
(6) mpu npenapara ¢ mep! I ii KynbTypoil B

Teuenue 24 u 48 qacos

Hexons u3 Toro, uTo B pesysbTate AeHCTBUS P6 HMENO MECTO H3MEHEHHe KOTHYeCTBa
NO, B crieryroIKX CepHAX OMBITOB H3MEPSIOCh KOJM4ecTBo IkB, nHruéuTopHoro Genka

PeIOKC- TMBHOTO T >HHOTO (akTopa NFKB. MHruutopusiii Genok kB
CBA3BIBACT TpaHCKle‘IuMOHHHH dakrop NFkB B umTomniasme u erpaanpyercs Juiib B
pesy/bTate PenoKc- na B knerke. Ocpoboaupinasics NFkB Tpanc-

JouMpyeTcs B SAPO M HAuMHAaeT NeHCTBOBAaTh HA COOTBETCTBYIOIIME MPOMOTOPHbIE
yuacTku reHoma. Hamu Gbisio 0GHapysKeHO, UTO [IlyTaMHHOBAsH KHCIIOTA HE H3MEHSET KO-
JMYecTBa 3TOro Gesika, OJHaKO B MPHCYTCTBHH P6 KkonuyecTBo IkB ymeHbluaercst (Puc. 2).
[lonyyenHbie naHHbIE MOKA3bIBAIOT, YTO HAMYKME P6 B HHKYOALMOHHON Cpesie MPUBOAUT
k pacnany IkB mu, coorBercrBenHo, k akruaumu NFkB. UHTepecHO OTMETHTH, ¥TO
yposenb IkB B KieTkax CHWKaNCs Taikke B MPHCYTCTBHH KPEATHHA, COEAMHEHMS,
AKTHBMPYIOLIETO PeakLMH TpaHC(hOCHOPHIMPOBAHHS M yBEIHUMBAIOLIETO SHEpreTHyec-
Kuii 6anaHc KIeTKH. BbilenpuBeieHHbe JaHHbIE YKa3bIBAIOT, YTO yMEHbIUEHHE LMTO-
TOKCHYECKOTO BO3JEHCTBHS IilyTamMaTa B NMPHCYTCTBHH P6 MPOMCXOMMT Ha (hOHE aKTH-
BallMH Pesio THBHOTO T[ 0 akropa NFkB.

Puc.2. Jleiicteue p6 u
Control Glu Glu+Cr Glu+p6 KpeaTHHa Ha ypOBEeHb HH-

ruburopHoro Genka 1kB B
T W s w—  <a— |kB HEPBHBIX KJIETKaX.

Mexanusm JeficTBus p6 B HacTosuiee Bpems HesiceH. Tem He MeHee, Ha OCHOBE
MOJTy4eHHbIX Pe3yJIbTATOB MOXKHO MPE/TONOKHTh, YTO MENTH/I BO3ICHCTBYET Ha PeIOKC-
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CHCTEMBI KJIETKH TMOCPEACTBOM M3MEHEHHsS KONIMYECTBA CYNEpPOKCHIHOrO pajvKaia.
TockosnbKy OCHOBHBIMHM JI0HOPaMH MEPEKHCH BOJOPOJIA M CYNEPOKCHIHOTO pajukaia B
KIJIETKaX ABJIAIOTCA HeMUTOXOHApHaibHast NAD(P)H-okcuaasa 1 MUTOXOHAPHATbHAS M-
TO! cretyer mnp Th, YTO O TeNTHAA ABSETCS OJHA M3
— cucteM. CHWkKas TNPOAYKUMIO CyNEPOKCHAHOrO paiukana, p6 yMeHbluaer
00pa3oBaHMe LMTOTOKCHUECKOTO MepokcHHMTpWia u3 NO, CHHTEe3Mpyiomerocs B
Gonbuinx konuuectsax npy aktusauun NMDA-rayTamathoro peuentopa. C apyroit
CTOPOHBI, PEaKTHBHBIX KHMCJIOPO/IA MOBBILIAET KOJMYECTBO He-
TPaHC(OPMUPOBAHHOTO B MepokcHHuTpia NO, NOBbIIAET €ro ypoBeHb B KIETKE H
YCHJIHBACT MPOLECCHl HUTPO3HIMPOBAHHS GENKOB, B TOM HHCIE M PElOKC-4yBCTBU-
TE/IbHBIX TPAHCKPUILMOHHBIX (hakTopoB. IToka3aHo, 4TO BOCCTAHOBIEHHE OCTATKOB
upctenna B Genkooi mMosekyne NFkB usvenser JIHK-CBA3bIBAIOUIYIO M TpaHCKpHII-
UMOHHYIO aKTHBHOCTb GeJlka, 4TO B KOHEYHOM HTOTE MOXKET MPUBECTH K JKCTIPECCHH
reHa CynepokCHaanueMyTasbl [3]. MoXHO NpeinomknTh,4To 06HapyKeHHOEe HaMH 3a-
Tno3J1aioe  MPOTEKTOPHOE AEHCTBHE PO, MPOABISIOLIEECS MPH MPOJOIKHTENbHON (48
4acoBOi) MHKyOALMH, MPOHCXOIMT BC/IEICTBUE 3aIepKKH BPEMEHH, HEOOXOAUMOMH U1s
TPAHCKPHIIUHHK FeHa CyNepOKCHIMCMYTa3bl M HAKOTUICHHs (PePMEHTa B KATATMTHUECKHX
Kkommyectax. Ilo HalleMy MHEHHIO, OCHOBHOI MHMIUICHBIO IUIALEHTAPHOTO TeNTHAA P6
apnsercs Ras-Rac-NAD(P)H-okcuaasuas cuctema KieTku.
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2505/6g0Bmbym  YxOgenm JamEGsBo bfogmomo ogm seadosbol e
GabOOR6 dogdyeeo 3g3Gorol (P6) gogmegbs egHedaom obrygGeBdym Godo-



H04b0ggOOBY. 3306 ge, G P6-ols 24-bosmasko 06yHBSE0s PKGIRIBNE bGEOb
BETONH00 0bEAGOGIBTE (F0HMENFLogAAMBIL, boEm Px@aEabol 48-bssmsko
by05Gos, 3oodom, SI30GgL pmAGIHIN psImTayIE SInEHNBL. pe-ol o
bgdaso wsdggaz Sylodlyegds Bodeobhgnsl sbogob ofloweb Fgetyiel

b el
Aoy poGEs ooy, 4 06785600l Fgogpoe PxGIBT0 IG0GRIb
NFKB 506060300l _gofaciol ofodogmegezn Gogob — 1kB-b Goggbed.
poBonddgmos AobsbBgds, GmI P6 YxGI©IS o db-bsdslols

Py

e
ofgagh bogsbopeme RasRac-NADPH bolb LsBmsmpden s 3565300mdgdb o6
H053mgEObAG0 36g0b hodogal.

PLACENTAL PEPTIDE P6 REDUCES GLUTAMATE-DEPENDENT
NEUROTOXICITY

T. Barbakadze, E. Zhuravliova, G. Kharebava*, E. Chatirishvili**,
N. Dabrundashvili*, V. Bakhutashvili*, D. Mikeladze

Institute of Physiology, Georgian Academy of Sciences, Tbilisi
* Institute of Medical Biotechnology, Georgian Academy of Sciences, Tbilisi
** Maternity Hospital 111, Tbilisi

SUMMARY

Effects of human placental peptides (P6, MW 6000-7000) on glutamate-induced cytotoxicity in
neural/glia cells were investigated. It was found, that 24 h after incubation of cells with p6
cytotoxic effects of glutamate was increased, whereas at 48 h incubations in the presence of p6,
glutamate-dependent apoptosis of cells was reduced. Delayed protective effect of p6 is
accompanied by decrease of synthesis of nitric oxide. Furthermore, 48 h incubations of cells with
p6 resulted in decrease of IkB content, an inhibitor protein of transcription factors — NF-kB. It has
been suggested that p6 changes redox status of cell apparently by Ras-Rac-NAD(P)H pathway and
induces expression of the anti-apoptosis genes.
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$30606 dogmo  @ogo LEGRIHYOGe0 dmbsfomgemdl. 2db3gH03gb@Hgdom  bo-
h396g005, O3 ggbGGH™Iy 60 Jodmmsmsdglol, 6930Lgdco  dodmgol,
133¢930b, 30301308301, EEALOIgLosE@PAO  Momsdglols ©> G@b-ol bo-
Jmogoon  Fgbodmgdgmos  dsp@gbool  gdmgogae  Gaodzool 3530393
©d/06 Jobo  @osmGygbgs [2, 6, 8, 9, 12]. 53 LbEGYIOGsms Bo@ol, do-
Jmnsmadglol ggb@@mdy 3G 3 30sb gemoE, §539306 @meml GEb-b
305490369896 6h3a6gd05, G®3 G@b-0l ©sbosbgdol Fgdrgy dodmmoms-
3bob ggbd@OmIgmosg o doGmgol yoobosbydom SGbogeo J393> >0o6
aodmo{gags [3, 12].

396l 3gddo Jod @539bol 39bG@™3ge @0 30G0gol ©adsEo 06-
H9bbogmdom  po@obosbgdolisl Fggdgmon posgmGydol Ggod300bomgols @o-
Bobolbosmgdgmo  Lofyobo  Bramdstgmdol  aodmfgggs — n5gsbbdobomgol
Fbowgdol 0do@oos, Gob FgBrgasa, 3 LHdgmsgool gmbdy, B0
06(96bogmdon  333o@0b0sbgn  bombgdol ool ggobdo  (Gmdgol obo-
@odmo poRobosbgds Jaagom Bmdgegdsl o6 of3ges); 3599035 >
ofygl BoBobo, sp@gbogmon bHgdmwbyb Fob, moglh 2bbdmEbgh “gHmdgl”
(Ggogg@l o6 Fomdmlbobgool). 3GsjHoggmsr ddg00 3pmd>mgmdsdo ym-
G0 goHedol Jodmmsmsdalol ggbHHmIy 960 30Gogol “Jggboyg@dgm-
3960” bHodamaGool gmbby, bsmbydol Kool ggobdol Lgb@ds 3o00b056gdo3
30F0 3Ygotor ysdmbsdhmo spBgbogmo  God3os  admofgos. L5069
Ggbms, Gm3  Lsgds@obo  ogem g 9 2500b056g80L 353 35 G0
Gbogmado 358063y FybsmrRgdmEb)b ©> IBgoesr [39dmebyb. Slgmo 3rgdo
Jogmomgdl  sy@gbogmo  gdmgon@o  Jgggol odmfgggsdo  bombydobs  wo
Jodmmegadn@o LGOI DOgd0l Fggemadam dmgdgrgdsby.

(gdol  Fgdpamd  Lyhosdo  dmgobrobgm  GEb-ol Fgrosmygdo 9860l
ggddOmmobydo  ©obosbgds o Godrgbody ol Fgdegy  3GERIV
6ombgdol “s3@glool” gdbgool bHodgmages  olgmo 0b@gbLogmdom, @m-
dgmog, higgamod@og, aedmbadym sp@gbogm Godeosl 0{3930s. 53X gHoQ,
spdglogmo Ggadaool padmfgags god dnby@brs: 3bmggmo o6 mgagdes o6
dmddome ofgs @0 Mgomadom. Pbws Fogogehmm, Gmd bambgdols 9dbgdoly
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BH0dgms30000 b3 bgdamo  sp@glogmo dmgdgrgds G@b-ol Ladgsmy-
500 boGEogmEgds.

BoBodgdgmo gJu3gHodghb@gdols ©s os@lgdygmo dmbsigdgdol [5, 7, 8, 9]
bogudggemby  Fgodmgds  godmomdgal dmbobdgds, Gmd bombgdol “spég-
bogao” 93690l (ool 3356d0, @Babogos@a@o do@mgo) sEdsgsmo dmd-
30950, 396GO™Iy 9G0 3 51"(Jlmb 5890966956 gOmsE, dnsgd-
©93056  53@gbools  Ggoj300l dmogs®  Bodgagmomgdgm  Fod3mbsgd6Bo —
G@6-30, Lops3 06(Jgy@odEgds dmbymo  0339@lbszos  ©s, ofgrsb o=
Jobgmo  06gm@dszoom, bodEogmegds sefgdomo  sa@glbool  gdmaon@o
©95J30s.

bombgdols  “gdmEompgbyg@o”  9bgdol  somgmydaw  hggbl Bogd  po-
dmgangbogn 06> bombgdol 93690, GMgmms dgBggmdom omnGy9bgdmes 56
bog@dbmdmom 300 dmEs sdmfgyggmo sp@dglbogmo  Ggojzos. Jghdm,
6ombgdol  30@s8ogols (VIIL Fognsgo) ©s 35@s3gp0sba@o  Fomsgol  bEo-
953000 >©gomsE MG NbIdMES Jodmmomsdnlol, bsmbgdols ©s msgols
®3060L Lbgs “98m30magbg@0” LHOYIHAgd0L 3o00bosbgdom asdmfgggmo
3508mAgd0l  g8mEondo  @goj3os.  Logdsdolo  ogm  bombgdol  “sb@o-
98030907 936gdol  ao@obosbgdol  Bgfygade, ©m3  gdmEondo  93bgdols
3>20b0569501 39530 sp@glogmo  J3gg0bomgol  Esdsbalinsmygdgmo
439> JM@gms@0 geobgdmes msgrsdo®ggmo 0b@dgblog@mdon.

35Bobosdy, 3omamEgMgdgmadol bEOYIGa@gdo (Rool  3gsbdo, @sbHo-
305@AA0 BN, 30G5doEs, I5MedgEosbydo Fomsgo) Fgodmgds hs@mym
065l mogol Ggobol 08 LHOYIHYGsms 33 gdbBo, GMIgmoz 0bGgG0-
Ggogmop  Sbmd30gmgdls  gbmggmms  sy@gbogmo  Jgggob  Fo@8mabol,
3080065Ggmdabs ©s Gy nmodgdsl.
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YYACTHE MO3KEYKA
B3AIIYCKE M PET'YJISIIIUHA ATPECCUBHOI'O TOBEAEHU S
T. bep JI. M {p M. ITpyuose, JI. F'omenaypu*, T. Bekas,

I Bexan, I. Bepaose

Hucrutyt Gusnonornu um. W. Bepuramsunn Akagemun nayk I'pysun, Téunucu
* I'pysunckas rocyapcTBeHHas MeMUnHCKas akaaemus, Tonmmcn

PE3IOME

OnbiTsl GbLTH TIPOBEJICHBI HA B3POCIIBIX KOIIKAX B YCJIOBHMAX XPOHHYECKOTO JKCIEepPUMEHTA.
JKMBOTHBIM NIpEJIBAPHTENBHO, N0 TIYGOKUM M BKHBJISIIN
TaHoBble GHIONAPHBIMM JIEKTPOABI B KOPY GOMBIIMX nonymapuﬁ TOJIOBHOTO MO3ra H MO3KeuKa,
(acTHrnanbHBIe 5apa, BEHT AApPO T yca (BS) u wueHTpaisHOe cepoe
Beuectso (LICB). C mOMOMIBIO 3THX 3JIEKTPOJOB MPOM3BOAWIACH KAK PErMCTpaLis BJIEKTPH-
YecKoi aKTHBHOCTH YKa3aHHBIX CTPYKTYp MO3ra, Tak M MX CTUMYJIAUMA M DJICKTPOJIHTHYECKOE
3a KHBOTHBIX TIPOMCXOIWJIO B MPO3PAdyHOM, IKpaHH-
POBaHHOI KaGuHe, pa3Mepbl KOTOPOi JKHBOTHBIX BO
BPEM# IEKTPHYECKOH CTUMYJIALMHI U PErHCTPALIMIO 6"03![6KTPW~19€KOH AKTHBHOCTH.
B mosxeuke BbisBNeHb! yuacTku (nodulus vermis, n. fastigii), npu anextpuueckoit cTumys-
UMK KOTOPBHIX BBI3BIBAETCS SMOLMOHANIbHAsA peakuus arpeccuu. l'Ipn cnabom HM30JIMPOBAHHOM
ST u “arp >’ Y4aCTKOB i B
JKHBOTHBIX HE OTMEYAIOTCA, TOrJa KaK NpH COYETaHUH pasfipakeHUsA TeX K€ Y4acTKOB TO# XKe
CHIIOH, BbI3BIBAETCS THITMYHAS PEaKLMsA arpeccHu. “Arpecchs”, BbI3BaHHas PasapakeHHeM MO3-
Keuka, ocymectsasercss mytem LICB, uto nom‘aepmnaercx TEM, HTO NOCHE €M0 JMEKTPONHTH-

4ECKOro TaKoe NpH CT “ar ” obnacteit

(w1 yca) yke He 1. Hapsny ¢ “arp IMH” y4acTKaMH, B MO3JKEUKe
ofHapyskeHbl obnacTu (pyramis, ian lobule), cr KOTOPBIX arpec-
CHBHOE BBI3BAaHHOE U IpYTHX CTPYKTYp FOJIOBHOrO MO3ra.

Takum 06pa3oM, MOBKEUOK, BMECTE C APYTMMHU CTPYKTYPaMH TONOBHOTO MO3ra, Y4acTByeT B
3aIyCKe M PEryJIsLMU arpeCCHBHOTO MOBEJICHHA.

INVOLVEMENT OF CEREBELLUM
IN TRIGGERING AND REGULATION OF AGGRESSIVE BEHAVIOR

T. Berelashvili, L. Mestvirishvili, M. Pruidze, L. Gomelauri*, T. Bekaya,
G. Bekaya, G. Beradze

[ Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi
* Georgian State Medical Academy, Tbilisi
SUMMARY

Experiments were carried out in adult cats with chronically implanted electrodes. Electrodes
were stereotaxically implanted into cerebral and cerebellar cortices, fastigial nucleus, ventromedial
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nucleus (VN) of hypothalamus, and central gray matter (CGM). These electrodes allowed
stimulation, recording, or ablation of respective brain structures. Observation of animals’ behavior
was made via transparent walls of experimental chamber, which was spacious enough for free
ambulation of an animal.

In cerebellum sl!es have been found (nodulus vermis, n.fastigii), electrical stimulation of which
induced Weak sti ion either of VN or of “aggressive” regions
of cerebellum, separarely, did not change animals’ behavior, while joint stimulation of the same
regions induced typical aggressive responses. Aggression induced by cerebellar stimulation is
fulfilled through CGM - following electrolytic ablation of the latter, aggressive behavior in
response to above cerebellar regions (or hypothalamus) was not observed. Along with
“aggressive” regions, there were found in cerebellum (pyramis, paramedian lobule) regions,
stimulation of which suppressed aggressive behavior induced by cerebellum and other brain
regions.

Therefore, cerebellum, jointly with other brain structures participates in triggering and re-
gulation of aggressive behavior.
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BJIMSIHUE ME/IUAJIBHBIX SITEP MAMHUJLISIPHBIX TEJ
HA THIIIIOKAMITIAJIBHYIO AKTUBHOCTb U OBYUYEHHUE

I'X. Bouop M.H. Ky 77 I'.0. Xuxaose,
A.3. T JLP. K

p
WnctutyT dusnonornn um. U.C. Bepurawsnin Akaaemun Hayk I'pysuu, Towmcu

Tlpunsra 18.11.2003

JIbHbIE 11Tk ERTSI iCh  Ha
KOWIKAX. DIEKTPOTHTHYECKH MOBPEKAATHCH GHIATEPATbHO — MEHATLHbIE MAMHILTSIPHbIE
spa (MMS]), a Takxke yHnaatepanabHo — MMSI u nepeane-BeHTpaibHOE SIAPO Taqamyca

(NIBT). Usyyanuce obume THBHbIE peak-
uHH M QYHKUHOHAJIbHbIE MOKA3aTeqH Jest M T obonx ymapuii
r0/JI0BHOr0 M03ra, B yacTHocTH, 33T peakunu noneii CAl n CA4, GuarepaibHo.

YTO B ITHX THBHBIX Y pedaex-

€OB MPOTPECCHBHO YXYAIIAETCs H CHILHO CTPAJAlOT YC/IOBHbIE Cile10Bble peakunn. M3me-
wennst I peaxunii noseii CA1-CA4 GuiaTepaibHO IeMOHCTPHPYIOT 3aBHCHMOCTh (yHK-
UHOHALHON AKTHBHOCTH THNNOKAMNA OT LEJOCTHOCTH AHOHIe(aTbHBIX CTPYKTYP Kpyra
Meiineua.

Ky caoBa: au amHe3us, sapo, 93T
AKTHBHOCTB MMIIIOKaMMNa, KOWKH

Bosiee monmyBeka Ha3ax ObUTM YCTAaHOBJICHBI TeCHble MOpQonoruyeckue u QyHk-
LMOHAbHBIE CBA3H JMMOHYECKHX CTPYKTYp FOJIOBHOIO MO3ra, o0pasyiouue T.H. “3MO-
unoHanbHeIA Kpyr” [3, 5, 7, 13, 14, 15]. MenuanbHble s1pa MaMHJUTAPHBIX Tel H Tie-
pellHHe TalaMHYeCKHe SApa SBISIOTCS TaJlaMMYECKMMHM CTPYKTYpaMH 3TOrO Kpyra.
MeauasbHble sApa MAMMIUIAPHBIX TeN (MMH) BKJIIOYAIOT B 9TOT KPYT MeX.y CyOuKy-
JPHOH  KOpO#  (TMmmC ¢ ) ¥ Tep Tp ApaMu
Tanamyca [12, 18, 20].

MM, BMecTe ¢ TMNMOKAMIIOM, MIpaloT BaXKHYIO pOJb B MPOLECCAX MaMATH Y ue-
noBeka [4, 9]. DKCriepUMeHTaNbHbIE HCCIIENOBAHMA HA XKHBOTHBIX TOKA3ald, YTO MpH
TOBPEXK/ICHHH WM paspyiieHid MMJSI, KHBOTHBIE BPEMEHHO TEpSIOT CHOCOOHOCTH K
PELICHHIO CIIOXKHBIX TMOBEIEHYECKHX 3a7au O0OpOHMTEbHOrO Xapakrtepa. [luiuesbie
pediiekchi, a Takke OGUIME MOBEJICHYECKHE PEAKLMH, MO STHM [aHHBIM, HE MpeTep-
NeBalOT 3aMETHBIX H3MeHeHui [12].
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B Gosee nosaHuX MCCIEN0BAHMAX NPE/ICTABNIEHb! JAHHbIE O HAPYLICHHAX MaMsTH (B
OCHOBHOM, TPOCTPAHCTBEHHOM) Y XHMBOTHBIX Toce paspymenns MM [8, 16, 17, 19].
OzHaKo, MMEIOTCS JaHHble, YTO MOBPEKICHHE STHX S/Ep CHIBHO HAYLIAET YCIOBHYIO
peakuuio usGeranns [21]. B MM oGHapyskeHbl HEHpOHBI, reHepHpyIOLIHe TeTa-pUTM,
4TO NPHUIKMCHIBACTCS BIMAHMIO runnokamna [6, 10, 11, 21].

B npeacrapnentoii paGote m3yyanuch oGume NOBeJeHYECKHE PEAKLMH, IHCKPH-
MHHATHBHbIC H CJIC/I0BbIC YCIOBHbIE HHCTpyMeHTalbHble pediekchl, a Takke IO
9 deKThl runnokamna 0GOMX NosyIIapHii rONOBHOrO MO3ra KOUIKH MOC/E MOBPEKICHHS
MMS1 ynunatepanbho, Gunarepanbho, a Tawke MpH KOMGHHHPOBAHHOM TMOBPEIKIEHHH
MM u nep TPaTLHOTO T oro saapa (I1BT).

MATEPHAJI U METO/IbL

OnbIThl MPOBOAMIHCE HA KOWIKAX MAccoil 2,5-3 Kr. YCIIOBHbIE MHIIEBblE JIUCKpH-
MHHATHBHbIC WHCTPYMEHTA/IbHbIE PeieKChl BLIPAGATHIBANCE HA 3BYKOBblE pasapa-
kutenn — 1o 500 I't u 3B0H KonoKoMbuMKa. Peructpuposanics D3I sdibexts rummo-
kamnanbHeix noneit CAl u CA4, Gunarepaito, a Takske HOBo# kopbl, MM 1 TIBT.

C uenbio noBpexksenus CTpyktyp, Tok 200 mA npoBoxwin B Teuerue 1 muu. ITo-
BPEK/AIOLINE 3JIEKTPO/IbI CITY)KHJIH aHOJIOM.

[Mocse okOHYaHUS OTBITOB MPOBOAMIN MOP(OTOrHYECKHI AHATH3 MO3Ta.

Bosee noapo6HO MeTo/MKa H3/I0KeHa B NpebLayLIel cTaTbe [2].

PE3VJIbTATBI U UX OBCYKJIEHUE

Obuwue nosedenyeckue peaxyuu. Bo Bcex CiyyasX NOBPEKICHHS AUOHLEDATBHBIX
CTPYKTYp rosioBHoro Mosra — MMSI npasoro nonyuiapusi, ynunarepansio, MMSI oGomx
TMOJTYIIAPHi  FONIOBHOTO MO3ra, a Takke NMPH YHWIATEPATLHOM KOMGHHMPOBAHHOM
nospexkaesnd MMSI 1 TIBT npasoro monymapus, HaGmoaanoch 3HauMTeNbHOE yCH-
JIeHHe  SMOLMOHIbHBIX peakuuit. B CTapToBOM oOTAeneHMM IKMBOTHBIE ObLTH
GecroKoiHbl, Lapanaiu CTeHbl M JBEpILy, COTPACAs BCIO SKCEPHMEHTATbHYIO Kabuy,

HenpepeiBHO Msykanu. JIo Havyasna Ta UX 11p PUTENEHOE TT0JKAPM.
appexta He umeno. Ilosromy, B Teuenue Bcero Bp P THPOBAHHS,
JKHBOTHBIM > naBanu NaBr, i ¢ numei.

u{ y . [ocne nospesxenns MMSI Gunatepanbto, BbImo-

HeHue npaeunbumx COBMNAJAIOUIMX YCIOBHBIX PEe(IIEKCOB  yCTOMYHBOIO KpHUTepHs
JZI0CTHraeT Ha 7-if JeHb W npojoibkaet Bospactath 10 100% (Puc. 1); onHako, npouent
BBITIOJIHEHHS  CJICAOBBIX YCIOBHBIX PeaKiMil MPOrpecCHBHO MajaeT, M 3TO NajeHue
NPOMCXO/IUT 3Hr3aro0GpasHo.

IMocne  komGuHMpoBanHoro mnospeskaenns MM u IIBT npasoro nomywapus,
NPOLCHT BBITIOIHEHHs MPAaBUIbHBIX COBMAJAIOIMX YCIOBHBIX PEaKLMii MOCTENneHHO
yMeHbliaetcss 10 70%; NpOLEHT BBINONHEHHUS CJEJ0BbIX PeaKLUMil He J0CTHraer
KPHUTEpHs M NPOJOJIKAET CHMkaThes (Puc. 2). TecTHpoBaHKHe COBMAAIOMMX YCTOBHBIX
pediiekcoB mpoxoauT yenemHo (90%-Hoe BHINONHEHHUE).

IMonyueHnblii MaTepuan CBHIETENBCTBYeT, 4TO Mnocie MOBpeskaeHHs MM Bbi-
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[0/IHEHHe CIIEJIOBBIX YCIOBHBIX PEAKLMil MOCTENEHHO yXY/IIAETCs, YTO MOXKHO 00BsC-
HWTh  [IPOTPECCHPYIOIIMMH ! TP THYECKOM  Tepe B JIUM-
Guuecknx cTpykTypax kpyra Ilefinena. Ha oTo ykaseiBaiot, Taioke d(dexTbl yHma-
TepanbHoro nospexaenus MMSI npaBoro mosymapus, Koraa Tak ke HaGmonaercs
NOCTENeHHOe CHWKEHHE MPOLEHTA TPABHIBLHONO BBIMOIHEHHS COBINAAAIOUIMX YCIOBHBIX
pedIeKcoB, XOTS 5TH H3MEHeHUs BbIpakeHbl cabee (Puc. 3).

100%

Puc. 1. BiusiHue GunatepaibHOro
nospekaenns MMSI Ha mmckpu-
MuHaTHBHOE 0Gyuenue. OpnHara —
NPOLEHT  BBINOTHEHHS MPABUIb-
HBIX peakimii; abcuucca — 9Ke-
NepPUMEHTANBHBIC JHH. ¢ — COB-
NajalolHe YCIIOBHbIE PereKch, O —
CJIe/IOBBIE YCIIOBHbIE PEAKLIHH.

100%

Puc.2. BimsHue  KOMOMHMPO-

BaHHOTO  YHHMJIATEPAbHOrO  T10-
E . spexkaenns MMSI u [IBT ma
¥ JIMCKPUMHHATHBHOE o0yuenue.
n=90 — KOJMYECTBO COYETAHHIl
YCNOBHBIX M Ge3yCNOBHBIX pa3-
IpakuTesneil 10 IOCTHXKEHHs KpH-
Tepusi. OcTanbHble 0003HAUEHUS,
Kak Ha Puc. 1.

100%
n=95

Puc.3.  Pesynbrathl  yHWiaTe-
paibHOro  mospexaenns MM
TpaBoro Mnojiymapus. n = 95 — ko-
JIMYECTBO COYETAaHMH /O JOCTH-
JKeHUs KPUTEpHsA  COBMAJAIOUMX
yenoBHbIX  peduiekcos.  OGosHa-
HEHHS PEKHHE.
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93r" uccnedosanus. B 80-x ronax srepsbie Gbia usyuena D3I aKTHBHOCTb MeHATHBIX
ANep MaMHUTAPHBIX TeJl FOJIOBHOrO MO3ra KOIIKH M OBUIO MOKa3aHO, YTO B COCTOSHHH
aKTHBHOrO GOJPCTBOBAHHMS B JTHX CTPYKTYPaX PErMCTPHPYIOTCS PErysiApHbie MeICHHbIE
BOJHBI JIe/IbTa- M TETA-ManasoHa, AaMIUIMTYJa KOTOPBIX 3HAYMTENBHO HIDKE THIINO-
KaMna/lbHbIX TeTa-BOMH [1]. B HOBEHUIMX HCCIENOBAHUIX BHIABUHYTO MPETIONOKEHHE, HTO
THITOKAMNATbHAS TETA-aKTHBHOCTh pacripocTpasiercs Ha MM, a MM, B cBoio ouepess,
TakiM ke obpasom Bustior Ha [TBT [6, 10, 21]. Ha Puc. 4 nokasarst 99T adibexrsi kopbi 1
MMS1 npagoro nosyuiapus, a Taoke runmokamnanbheix noneii CA1-CA4, GuratepabHo.
Brno, 4TO BO BCEX MMMNOKAMMATBHBIX MOJIAX PETMCTPHPYETCS BHICOKOAMILTHTY/IHAS TeTa-
QAKTHBHOCTB; B JIEKTPHYECKOH akTMBHOCTH MM npeoGiafaloT HU3KOBOILTHBIE Me/UIeHHbIE
Kkosiebanus 2-3/¢, rpynnamu BO3HHKaIOT 60iee yacThie — 4/c — KoneGaHus.

par dext. kil maat ARt s o
| S

mam. dext: W’WWM‘AWMW
T T e

T MMS u  runno-

i kamna: par. dext. — Te-

CA4 dext. “ W“ ( MWWVWW me( MeHHas Kopa (mpas.),
\ mam.d. - MM (npas.),

CAld. u CA4d. — nons

I BEHTPAIBHOTO  THMMO-

CAL sin. w kamna (npas.), CAl sin.,
! CA4 sin. — nons BeH-

e

. TPaNbHOrO rHNNOKaMMa
CAd sin. (neB.). KanuGposka: 100
MKB, 1 c.

Tocne 6unatepabroro nopesxaenns MM, cuvverpust D3I peakimii npasoro H JieBoro
THINOKaMNa HapyliaeTcss — Ha JieBoi CcTopoHe ammmtysa D3I BOMH 3HAUMTEsHHO
ymenbuuaercst (Puc. 5). Acummerpus 90T, B COCTOSHMM ME/UIEHHOBOJHOBOTO CHA, He
peructpupyercs (Puc. 6, A), T.e. OHa NPOSIBIAETCS TOJBKO NPH aKTHBaLWK Mosra (Puc. 6, B).

Ipn komGuHMpoBanHOM nospexien MM u TIBT npasoro nojtyuapys roioBHoro
MO3ra, B MEpBOE BPeMs MOCIe ONepalMH, B TMNNOKAMNAIbHBIX CTPYKTYpax Guate-
PalbHO XOPOLIO BbIpakeHa TeTa-akTHBHOCTL (Puc. 7, A). OnmHako, uyepe3 HECKONBKO
HeJle/lb aKTHBHOCTH B 1oJisix CA4, GuitaTepaibHO, 3aMETHO NOABIISETCS; B IPABOM MoJie
HaOMIOAaeTCs  BHICOKOAMILIMTY/IHAA  HEperyJsipHas aKTMBHOCTb, B JeBom CAl —
BBICOKOAMILIMTY/IHas aKTHUBHOCTh (Puc. 7, B). OTu (akthl CBHAETENBLCTBYIOT, uTO
(ynkunonanbHbie cBssu runnokamn-MMSI-IIBT fneficTByloT He ToNbKO B mocTyma-
TETbHOM, HO M B OOPAaTHOM HAmpPABIEHHH, YTO, 1O CYLUECTBY, COOTBETCTBYET Hiee
[efinena o vanuuuy “¢yHKIMOHaNBHOTO Kpyra” [14].



Mssectho, uto npencraButensetBo MMSI Bospactaer B ¢uitorenese. [Tpoekunu sTHx
A71Ep K NepeIHAM TaIaMHUYECKHM 5/IPaM M CBSA3H C TOSCHOMN W3BHIMHON XOPOLIO Pa3BHTbI
TOBKO Y MJEKOMHMTaloUMX. Y yeloBeKa KOJMYecTBO KieTok MMSI u mepemnux Ta-
JIAMHYECKHX S/1Ep, MO CPABHEHMIO C JKHBOTHBIMH, BKJIIOYAs O0E3bSH, 3HAYMTEIBHO

yBenuuuBaercs [12].
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CA% dext. (WU AN ot il
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Puc. 5. Hapymenue cum-
metpun  DOT-3¢dekron
KOHTpalaTepallbHbIX FHIl-
TNoKammnoB  mocne Guna-
TepabHOTO  MOBpEkKIe-
s MMSL. Av dext. —
TIBT (npas.). OcTasnbHble
0003HaueHns, Kak Ha
Puc. 4. Kanubposka: 200
MKB, 1 c.

Puc. 6. 20T sddexts
cHa M GompcTBOBaHMA
nocie GUIATEpPaNLHIOro
nospexkaenns MMA. A —
ME/UIEHHOBOJIHOBOH COH;
B - GonpcreoBanme. Ka-
smbposka: 100 MxB, 1 c.
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Puc. 7.M3menenns JOT'-
(5 spdekroB mocne  Kkom-
et s ARSI st

; ’ L 4. TPABOTO Monymapus. A —
CAd dext. .'\'\"I‘Nl*e’\‘p\kh"‘ﬁ’hlwl A, fm‘,"gl'ﬂ\"‘ﬂ’“ff WA 35 agipextsr b nepBbiit

i N TIepHOJI NOCIIE OMepavL;
CALsin. h' \ i \‘J,'MANWMM ﬁé! J\h WWM\ Wh ‘I)’!\ﬂ "JA Ee; ::uo;paegcllqu:;fnusﬂﬁe-

CAtsin. M,rAMmMWMmN-W‘MW\WWMW«“W N —

OTH 1aHHbIE CBUNIETENBCTBYIOT O BaXKHOM POH TMMOHYECKHX TATAMHUECKHX CTPYK-
TYP B Pa3BUTHH ¥ (yHKIHOHHPOBAHHH MO3ra.

CoBpemeHHbIe MOBEJCHYECKHE HCC/ICNOBAHHA BEIYTCS, B OCHOBHOM, Ha KpBICAX, —
KHBOTHBIX €O 1460 Pa3BUTOH KOPOH. ¥ 5THX XKHMBOTHBIX FHIINOKAMIATBHBIH TeTa-pUTM
PETMCTPHPYETCs BO MHOTHX CTPYKTYPaX MO3ra, YTO BbI3bIBAET HEKOTOPbIE COMHEHHS 00
MCTHHHOM MCTOYHHKE STOH aKTMBHOCTH.

OnbiTbl, NPOBE/ICHHbIE HAMH HA KOLIKAX, — KMBOTHBIX ¢ XOPOILLIO Pa3BHTOH KOOI 1
AMOHLEATBHEIMU CTPYKTYPAMH — NPEICTABMIIM WHTEPECHBIHl MaTepHal, HEKOTOpble
(baKThI OMKCaHBI BriepBbIE.

TNoBenenyeckue OMbITH MOATBEPAMIN, YTO NpH noBpexaenun MMS npoctpan-
CTBEHHAd MaMAThb yXyAIIAeTCs. DTO NMPOMCXOMMT HAa (POHE YCHIEHHs OOMX 3MO-
UHOHATIBHBIX peakuuii. TTokasaHo, 4TO MpeuMyIIeCTBEHHO CTPalaeT KpPAaTKOCPOUHAs Ma-

MATb, — CJIENOBbIC M OTCPOYEHHbIE YCIIOBHBIE peakuuH. XapaKTepHbIM sBIAETCS
NasbHeHuiee yriyGieHHe HapylIeH s MPOLECCOB MaMATH, YTO J0MKHO GbiTh CBS3aHO ¢
TPOJIOILKAIOMIEHCS IeCTPYKIMeli MO3ra B pe3yJibTare Tp THYECKO# JiereHep

B IMMOHUECKOii ccTeMe. DTO OMKHO GbITh MPUUMHOI MPOrpPECCHPYIOLIEro XapakTepa
msHLeanbHON aMHesH.

¢ ¢ AKTUBHOCTH MO3ra MPH Pa3spylueHHH
numﬁuqecxux ﬂuBHLleCl)aJ‘lel:lX cTpykTyp, — MMSI 1 TIBT — 110 571010 He GbLau U3yueHbI.

Hamu nokasano, uto npu nospexaernn MMS pasBuBaiotes (yHKLMOHATbHBIE H3MeHe-

DrieKTpc
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HUSL B THIITIOKaMIIe, HApyLIAeTCss CUHMMETPHSI TeTa-aKTHBHOCTH THITIOKaMIa JBYX MOJiy-
wapuii. Mbl npe/nonaraem, 4to npu nospesxaennn MMSI cHukaeTcs TOpMO3HOE AeHCT-
BHE ITHX SIEP, YHHIIATEPAIbHO YCHIMBACTCS CHHXPOHH3MPOBAHHAs akTHBHOCTL B CAl,
4TO, B CBOKO OUEpE/ib, BHI3IBACT YTHETEHHE TETAa-aKTHBHOCTH TPAHCKOMHMCCYPAJILHO.

KombuuupoBantoe ynwunatepanbHoe nospexienne MMS u TIBT npasoro mnoiy-

Wapusi TOJIOBHOrO MO3ra  KOLIKH HapyLIeHUs T nanbHex  O00-
peakiyii: 3aMeTHO ocsabeBaeT TeTa-aKTHBHOCTb — npu3HaHHbi DO koppenst o0y-
uenns, GunarepanbHo B nossix CA4.

Takum o6pazom, DOI" ucceoBaHmsL nOJ:lTBep)KLlalOT YTO NpH AMdHUE(ATEHOM aMHe-
31K

T Hap; ot dy JILHOM JIeATELHOCTH THMMOKaMIIa.

Boree- TOYHO, HAPYLIAIOTCS amuaauuoﬂnue NPOLIECChl B THIMOKAMITE, TaK KaK BO BpeMst
cHa u3meHenus D0T He HabmoaloTCs.
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EFFECTS OF MEDIAL MAMMILLARY NUCLEI
ON HIPPOCAMPAL ACTIVITY AND LEARNING

G. Bochorishvili, M. Kubaneishvili, G. Khikhadze, D. J spishvili,
L. Kvirkvelia

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

Diencephalic amnesia was investigated in cats. Medial mamillary nuclei (MMN), bilaterally, as
well as MMN and antero-ventral thalamic nucleus (AVT), unilaterally, were coagulated elec-
trolytically. General behavior, discriminative conditioned reactions and functional manifestation of
hippocampal activity, namely, bilateral EEG reactions of CA1 and CA4 fields were studied.

It was shown that under these conditions performance of discriminative conditioned reflexes
becomes prog,resslvely impaired and conditioned trace reactions are severely detenorated The
EEG changes in the CAI-CA4 fields, bilaterally, d d of
activity on integrity of diencephalic structures in the Papez’s circuit.
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BJIMSIHUE PETUKYJISIPHOT'O SIJIPA TAJIAMY CA HA AKTUBHOCTb
HEMPOHOB IMIPEONTUYECKOM OBJIACTH IEPEJTHETO MO3T'A

T. I'ezeuxopu, T. Hauya, U. B H. Xi
3. Hanobaweunu

Wnctutyt dusnonorun u. M. Beputawsunn Akazemun Hayk Ipysnu, Toumcn

PE3IOME

Ha B3poC/bIX KOIIKAX HMCIENOBANO BJIMAHME CTHMYJIALUMHM PETHKYIAPHOTO sipa Tajamyca
(PSIT) Ha aKTHBHOCTH HEiPOHOB NPEONTHYECKOH 0GacTh nepeHero Mosra. Pasapaxenue PAT
BHI3HIBANIO AKTHBALIMIO CTIOHTAHHBIX Pa3PANOB GOBIMHCTBA HEMPOHOB MPEONTHYECKOH 0BnacTH
nepeaHero Mosra.

INFLUENCE OF STIMULATION OF THALAMIC RETICULAR NUCLEUS
ON THE UNIT ACTIVITY OF THE PREOPTIC AREA

T. Gegechkori, T. Chachua, 1. Bilanishvili, N. Khizanishvili, Z. N bashvili

. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

There was studied the influence of thalamic reticular nucleus stimulation on the unit activity of
the preoptic area in adult cats. It was shown thalamic reticular nucleus stimulation resulted in the
activation of spontaneous discharges in the most of preoptic area units.
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s > 3 agdolsmgols.
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46m0 0ol sbogosh 40 EEob p6dsgEmdsdo 300m533900L  HOEgo-
moon  06BmFbogsgool  gFgzadolb  Fgdrgs, BmGobol 59580 dmGmegmo
3bgbol  alifagamol  gobmbbmBog@gdsms Bobfogmsd  godmogaobs, @md
060533980 53360l EabFsgmol gHoGahogdl, LsTgomng, ®9LEGIdL
397 pmglb 09306, bomm LogmbOmmm xaaaol 3060523900 >©boBbym
53030650 7339 894 REab 3G0HIA0Ydol ©Mbyby Slitgmgdgh. JgLsdadoloe,
LogmbGHame xang0l Gbmggmadnsb Fgshgdom, sImEsbol ghopg@oygdol
©mbyby abfsgmsdny Bgaemdgdol GamEabmds (B98amdBo — “Ygaem-
3gd0L GomEgbmds 3HoGHIM0NIdRy”) LoGrRImo X3IBOL 306mp396d0 Lo
@fabog dgeos (p=0,05) (byé. 2).
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20 Ibigbols olfsgmsdey Fermdgdol Goor

6 ©96m3>  Logobhoomm  ©o  Logwgmo
‘ X2980L 30@moa398T0. mommgge LggdH-

0+ TBo Boggdymos 600 (3bmggmol debo-

bognbpeomn  Homyomo Gadgdo.

Hogammon  0bdmdlogsgool  Bgogase  ©slFsgmol 3GmEglgdol  aogsty-
Lgdol sEabEHn@gdl Logrgmo ©> bdmb@mme xagaol godmsyggddo dodbols
3mgholi @oBIbHIG HMmS  Fgradgds. Ealfsgmol  Lofgol  3gdomwBo, Ls-
(BRI Xa9BoL  3bmggmgdmsb  Bgrs@gdom, 0gogy  dSbsgol  bogmbG@meEm
%o780b goMmay3gdBo @oBIbHNG OMMs Ladgemm dobggbgdergdo L@ dybme
©ddom0s (p=0,05). HabBomgdol dmdwgabm g@sdby LsgmbdOmme ws Loiwymo
KaaB0L  3bogymgdby Bopgdgm dmba3gdgdl m@ol  oblibgaggds 5@ sMols
(i@, 3). ob, Gm3 @oHgbdac EOMMS  yoblbgsggds Fbmmme  wsbisgmol
Lafgol  gHa3by  gmobogds, LaBygomgdsl agadaggl  gogadogmmm, @md  ©s-
Lfogmol aome@gligds oG G0l ©35380@gdamo Gomgmmon 0bdmdbogaiool
Bggpere Jnhodgmo Fabiaool (39630b) ©)BoGoGMH.

45
40 —O—jomygmeo
gl —0—LagobHomo

bgé. 3. Bodobol sybBo  (Bmhods
3obygbol  @obfagas)  3sgbol  3mgbols

@oBgbOIO OO ©obsdogs  bsgmb-

Homme  ©> bagrgmo  x3ggel  god-

0 T oopggddo.  s3bgobs: 4 bobyobogab
14 7 10 13 16 19 22 25 gdpatio dEmmygdo.
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35699030 dmbggedol 306mdgdTo 33ogome GEobgds.

domgdgmo  Fgagooesh 3s3mdpebady, Hmmygmmon godmsyggdol ob-
Bodbogszos 0f393L Geama3 bymbEmoskndol bgdgamo gx@ggdel Gom-
©1bmdols ©s BoAmmdgdol Bg8Go@gdsl, Slggg 53 LILHOGME ©d303-
Fodgdnmo Jmdm@amo 3obgbol ©sLfsgmol yogacgldsb.
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BJIMSIHUE MHTOKCUKAIIMH TOJYOJIOM HA MOP®O®YHKITHO-
HAJILHBIE IIOKA3ATEJIM HEPBHBIX KJIETOK HEOCTPHATYMA KPBIC

JI I'e M. JIc H. . JI. Bakp I. M
1. Hauweunu, H. Ceanuoze

Huctutyt pusnonornn um. U.C. BeputamBunn Akaaemun Hayk I'pysun, Tonmucu

PE3IOME

B nanmoii paGoTe ObUIO HM3yueHO BIMAHHE MHTOKCHKALMM TONYONIOM Ha KOTHHECTEO W
PA3MEPh HEPBHEIX KIICTOK HEOCTPHATYMA KPBIC, MCCIIEIOBATENLCKYIO AKTHBHOCTS B “OTKPBITOM
none” u T 06y PHOrO OTBeTa B i OmbiThi

Ha KpbICax, KOTOpble B TeueHun 40 nHedt, 6 nHeil B
ue/:lemo BIIBIXATTH Tonyon TlonyuenHble pe3y/bTaThi yKashiBalOT Ha yMeHblieHue umcia (7%,
p<0,01) u pasmepoB (32%, p<0,01) HepBHBIX KJIETOK B HEOCTpMATyMe MOC]IE MpeKpalleHns
MHTOKCHKAIIWH TOJNyOJIOM. Y4HTHIBas CYIIECTBYIOUIME JAHHBIC JIMTEPATyphl, MOXHO Mpel-
T0JIOKHTb, 4TO uHCIa Hell CBA3AHO C M HEKpo3a KIIETOK,
BbI3BAHHBIX MHTOKCHKalel, TOrJa Kak yMEHbUICHWE MUIOMAMM Tela HEPBHBIX KIETOK — C
YCHJIEHHeM Tpoliecca JerHTpaTalii. WHTOKCHKALWMs TONYONOM BBI3BIBAET, TAKKE yXyJIUIEHHe
npotecca 00ydeHHsi MOTOPHOTO OTBETa B ONBITHOM IPYMNe, MO CPAaBHEHHIO C KOHTPOJIbHOMN. B
HACTHOCTH, JKHBOTHbIE IKCTIEPUMEHTAIILHOI IPYNINbI IOCTHTAIOT KPUTEPHs 0Oyuenns Ha 7-if neHb
TeCTHpOBAHMA, TOTZ@ Kak B KOHTPOJNBHOI IPyNNe KHBOTHbIC BBIMOJNHAIOT 3a/ady Ha ypoBHE
KpuTepHsi yke Ha 3-i JeHb. ONHONM M3 NPUYMH YXYNUIEHHA Npolecca OOyYeHHs sABIAETCA
FHIEPPEaKTHBHOCTD OMBITHBIX XKHBOTHBIX, BbISBJICHHAA NPH TECTHPOBAHHH B “OTKPBITOM rojie”.

INFLUENCE OF TOLUENE INTOXICATION ON THE MORPHO-FUNCTIONAL
INDICES OF NEORONS IN THE NEOSTRIATUM OF THE RATS

L. Gelazonia, M. Dashniani, N. Japaridze, L. Bakradze, G. Maglakelidze,
Ts. Tsaishvili, I. Svanidze

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The present work deals with influences of toluene intoxication on number and size of the neostriatal
neurons of the rats, exploratory activity, and regularities of motor response learning in the Morris water
tank. Experiments were carried out in the outbred, one month old rats, which inhaled toluene for 40 days, 6
days a week. The results obtained show that following toluene intoxication the number and size of the
neostriatal neurons decreased by 7% (p<0.01) and 32% (p<0.01), respectively. Considering the reference
data, it could be suggested that alteration of the neurons’ number is due to apoptosis and necrosis, induced
by intoxication, while decreased area of the neurons’ somata — to dehydration. The toluene intoxication
resulted in deteriorated motor response learning in the experimental group, against the control one.
Specifically, experimental animals reached the learning criterion at the 7™ day of testing, while control
ones —at 3¢ day. One of the reasons of deteriorated learning is hyper-reactivity of experimental animals as
evidenced in the Open Field tests.
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SES-®AT B TEPAIIMY THOMHO-BOCIIAJIMTEJIBHBIX
IATOJIOT M1, BI3BAHHBIX KHIIEYHOM MAJIOUKON,
CTA®UJIIOKOKKOM M CTPENITOKOKKOM

H. I'eopzaose, T. abuconus, H. Tonypus, JI. Yanuweunu, M. Haoupaose,
H. Yax) JI. Ke JI. T H. M

Wucturyr Gaktepuodarnn, MUKpOOHOIOrHH M Bupyconorud um. I. Dinasa Aka-
nemuu Hayk I'pysun, Tonamcn

Tloctynuna 8.09.2003

HecmoTpsi Ha co3anue aHTHOHOTHKOB HOBOIO NMOKOJIeHHs], MPobaema 60pbObI ¢ rHOIHO-
BOCNAIMTEJLHBIMH MHQEKUHSAMH BCe elle OCTaeTcsi aKTyaibHOiL. IloBbileHHe pesmc-
TEHTHOCTH IPaMOTPHUATENLHLIX 0aKTepuil K IIHPOKO HCHO/Ib3yeMbIM AHTHOHOTHKAM
HaGaionaeTcss Bo Bcem Mmupe. Oco0eHHO TPYIHO NOMIAKTCS TPAAHUHOHHBIM Tepares-

THSM (mMuKer)
rpamorpuua‘renbnux GaKTepHii H rPaMIOJIOKHTEIbHBIX KOKKOB.
yeroii b 3THX GaKTepuii K AHTHOMOTHKAM JaeT NMpaBo

CYHTATHL NMPHMEHEeHHe 118['055[)( npenapaToB ajibTEPHATHBHBIM MOAX0A0M K JIEYEHHIO yNoO-
MSIHYTBIX 3260/1eBaHHI.
Hamu co3nan HOBBII ONTHMANLHBIH BADHAHT MOJMBAIEHTHOro (aroBoro mpenaparta,

0 p 0 JefiCTBHSI TPH CMEIIAHHBIX HH-
(bekuusix, BEI3bIBAEMBIX CTA(HIO-, CTPENT " i

K cioBa: najouka, crad M, CTPENTOKOKKH, (arH, (arosbiit
npenapar SES

Bo3OyauTenu ONMOPTYHHCTHYECKHX MH(EKUMH HE HMEIOT CTPOro BBIPAKEHHOTO
OpraHHOrO TPOMHM3Ma, UM CBOMCTBEHHA MOJMITHONIOTHYHOCTD HO30JIOTHYECKUX (OpM, U
KIMHHYECKas KapTMHA BO MHOTO 3aBUCHT OT OpraHa. JTH 3a00/IeBaHHs YacTO MPOTEKAIOT
Kak (MuKCT) HH B ocHoBe pa3BuTHA CMELIAHHON MH(MEKIMH JIKHT
WM OIHOBPeMeHHOe 3a60/1eBaHHe HECKOJIbKMMH BO3OYITENISMH, HIIH MOHOWH(EKLHS B
TeueHHH GOJIE3HH NEPEXONMT B CMEIIAHHYI0O — B pPe3yJbTaTe BTOPHYHOTO MH(HLM-
POBAHMS IPYrHM BHIOM MHKPOOPI-aHH3MOB.

Tpu  cTaMIOKOKKOBBIX MOHOMH(EKIMSX BTOPHYHOE WH(MHUMPOBAHHE wyalle
TPOHCXO/IMT TPAMOTPHLIATENLHBIMH GaKTEPHSMH, TPH CTPENTOKOKKOBBIX — CTaduio-
KOKKAMH M IPaMOTPHLIATEIbHBIMU GaKTepHAMH, U CIIEKTp BO30yauTeell BeCbMa LIHPOK.
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Cocrae Bo30yaureneit ¢ i, KAK U MC dexumit, mamocneny-
uyen. JUis OTAENBHBIX Hozonoruuecxux GopM MOryT OBITH BbIJENEHBI BETyLIHE ac-
coumauuu  Bo30yauTeNeld M BeayluMe ol Tak, BeJYIIMMH

acCOLMAHTAMK CMELIaHHBIX MHPEKLMH KOXKH U MATKUX TKaHeH ABIAIOTCS 30/0THCTBIH 1
SMMAEPMUANBHBIN CTAQUIOKOKKH, KHILIEYHAs MaJovKa, a MPH CTOMATOJIOTHYECKHX H
TMHEKOIOrMYECKHX MHMEKLHSIX YacTO BCTPEUAIOTCS aCCOLMALMH, BKIFOYAIOLIME MHOTHE
BH/IBI, KAK FPAMIIOJIOKHTENbHBIX, TAK H FPAMOTPHLIATENbHBIX MUKPOGOB. Takue MHKCT-
MHEKUMM © TPYAOM MOIAIOTCS TEPanieBTHUYECKHM MEPONIPHATHAM, UTO OGYCIOBIEHO
LIMPOKHM  PacripoCTpaHeHHeM GaKTepuii, MHOKECTBEHHO-YCTOHUMBBIX K aHTHMMKPOOHBIM
XMMMOTEPAINEBTUYECKUM TIPErapaTaM, FeTepOreHHOCTbIO W M3MEHYMBOCTBIO MOMyJLMHA 1
6MOLIEH030B BO30YMTEIIel, CHIKEHHOM CIOCOGHOCTBIO HMYHHOTO OTBETA OPraHH3Ma.

Posib cTaMIOKOKKOB M CTPENTOKOKKOB B 9THOJIOTHHM BOCHAIMTEIBHBIX, THOHHBIX
CeNnTHYECKHX MPOLIECCOB XOPOIIO H3BECTHA M PACCMOTpPEHA B Hallel npe/blyliel cratbe
[2]. B npenc it paGote mip JIaHHBIE, TPaMOTPHLIATENBHBIX
6Gaxrepuii — E.coli u3 cemeiicra Enterobacteriaceae. Peub HieT o BHEKMIIEUHOM
SlIEPUXHO3€, MOPAKAIOLIEM PasHble OpraHbl yeJIoBeKa, KXy M cimsuctyio. E.coli Bee
elle WrpaeT pelIAoLIyI0 POib MPH Pa3BUTHM THOMHO-BOCHAJMTENbHBIX MATONOTHIA,
0c06eHHO abCLIECCOB GPIOLIHOM MOIOCTH, THOMHBIX PaH, OCIOKHSAA aHHbIE MATONOTHH B
54% ciyuaes [10].

DuIepHXHH BCTPEYAIOTCA KK B BHE MOHOKYJIBTYD, TaK M B acCOLMALMH C JPYTHMH
6akrepusivu. HacnanBasich Ha OCHOBHYIO MH(MEKLMIO, KMIUEYHAs NAlOYKa YTKeNseT
K/IMHMYECKOe TeyeHWe OOJIe3HH, 3aTPYNHAET JMATHOCTHKY M JIeYeHHe, YXy/uuaer
MPOTHO3 M HCXO0J 3ab01eBaHus.

Pon Escherichia Bko4aeT HECKOIBKO BHIOB, HO GE30rOBOPOYHBIM JILIEPOM CPEiH
Hux ssasercs E.coli. D1o Tunosoit Bua cemeiictea Enterobacteriaceae, oGbeAnHsIOMEr0
rpaMOTpHLATeTbHbIe (DaKy/IbTATHBHBIE aHAIPOOHBIE MATOUKOBH/HbIE GaKTEPHH, KOTOPbIE
He o6pasyloT crop M 00NajaloT pAoM APYrMX obmmux npusHakos. llltammosoe
pasHoobpasme, MPH COYETAHHM C PEAKTMBHOCTBIO XO3fMHA, ONpEAENseT TPH IJIaBHBIX
BapHaHTa 9KOJIOrO-IATOreHeTHYECKOM CTpaTerny KuiueuHoi nanouky. 1. Henarorentbie
(Pe3uaEHTHbIE) KOMMEHCAIbI, TIOKH3HEHHO KOJIOHH3MPYIOUME TONCTBIH KMLIEUHHK; 2.
DluepUXHH, BbI3bIBAIOLIME BHEKHIIEUHbIE MOPAKEHHUA — OT LMCTHTA /IO cericuca (Takne
nH(eKUMH, OGBIYHO, BO3HHKAIOT JHJOTEHHO, 3a CUET IITAMMOB, KOJOHH3MPYIOLIMX
KuIIeuHHK); 3. JlMapeereHHble SUIEPUXHH, KOTOPbIE HMEIOT IK30reHHOE MPOMCXOKIEHHE,
He 3alepKMBATCS B OPraHHM3Me (TPaH3MUTOPHbIE IITAMMBI) M C 9TOH TOUKH 3pEHHS MOTYT
CUMTATBCS NATOTEHHBIMHM PA3HOBHIHOCTAMH KHIIEYHON MaTOUKH.

B nauHoii pabote paccmarpuBaiotcs BHekuuieunbie HHbekuun E.coli. Cambim
pacnpoct M IM SLICPUXHO30M ABJISETCS MHOTEHHOE TMOpakKeHHe
yesioBeyeckoro opraHusMa. KuuleuHas nanouka CHyKWT npuunHoi Gonee 80%
MHDEKLMIT MOUEBBIICTHTEILHON CHCTEMBI, Yallle y JKeHIMH [3, 4].

HauGosnee ApaMaTH4HbIM MPOSBICHHEM CHCTEMHOM MHBA3UBHOCTH SLUEPUXHIA CITYIKHT
THOMHBIH MEHMHIHMT HOBOPOXKZIEHHBIX (cMepTHOCTh 40-80%). DiepuXHO3HBIH Cencue
3agBaser 0 cebe M BO “B3pOCNON” MEJMLMHE, HO 3TO, KaK MPaBWIO, BTOPHYHbIE

¢ , KOTOpbIe >T BpaueGHble MaHMMysALMH. MHdekiusa, Kak npasuio,
BO3HMKAET W3HYTpH 611arojapsi akTUBALMHM COOCTBEHHOH MUKPO(IOpBI, /U151 MPOSIBIEHUS
3 Tpebyercs Pe/IMTALUs HMMYHHBIX PECYPCOB XO3AHHA.




HecmoTps Ha CO3JaHMe aHTHOMOTMKOB HOBOTO TMOKOJCHHS, npoGnema GopsObl ¢
HOHHO-BOCTIA/IUTE/ILHBIMH MH(EKLMAMA BCE elle OCTaeTcs akTyaibHoi. Ilopbilnenne
DE3UCTEHTHOCTH TPAMOTPHLATENIBHBIX GakTepuil K WIMPOKO HCTIONB3YEMbIM  aHTH-
GHOTHKAM, B TOM YHCIIe, aMUHOTIMKO3UAAM M LealocriopuHaM, Hab/ioaeTcs BO BCeM
wipe. Bce OTMeueHHOe OOYCIOB/ICHO HM3MEHEHMEM OTHONIOTMUECKOH  CTPYKTYpbI
GakTepuanbHOH (IOPbI, MHIYUMPYIOWIEH MHpEKMH GBICTPBIM PaCrpPOCTPAHEHHEM
PE3MCTEHTHOCTH LIMPKY IHPYIOUHX TamMmos [1, 7].

TpuoGpeTeHHas BHICOKAS PE3MCTEHTHOCT K aHTHOMOTMKAM JlaeT MPABO CUWTATH

aNbTepHATHBHBIM MOJXOZOM K JIEYEHHIO YTOMSHYTBIX 3l p ba-
roBbIX mpenapato. dari, 06MafAIONIME BHICOKOH CTEMEHbIO CMIEUMPUIHOCTH ACHCTBISA
u Gyayuu Ge3sp y 0 np B Geisuiem CCCP u B pane apyrux

crpa [15, 16].

Llenbio MaHHOH PaBGOTHI ABISIOCH M3TOTOBJEHHE HOBOrO ONTHMAILHOIO BapUAHTA
(arosoro mpenapara — BHICOKOAKTHBHOTO, MOJMBA/IHTHOrO, 00/IajAIOLIErO LHPOKMM
MANa30HOM JICHCTBUS NPH MUKCT-MHQEKIMAX, MHIYLMPOBAHHBIX SUICPUXHAMH, CTa-
(HITO- M CTPENTOKOKKAMH, /UTSi MECTHOTO H MIepOPaIbHOr0 MPUMEHEHH.

MATEPHUAJ A METO/IBI

Jins cosmanus Hosoro mpenapara — SES-dara, Gbuti BbiAENEHbl M MPUMEHEHbI TC
WITAMMBI  CTaHIIOKOKKOB, CTPENTOKOKKOB M JLIEPHXHMH, KOTOpbIE, MO HAUIMM Ha-
6110/ICHHSIM, Yallle BCErO BbI3BIBAIOT MATOJIOTHYECKHH MpoLece B OPraHM3Me YeloBeka i
HEpE/IKO BCTPEYAIOTCs B ACCOLMALIMM JPYT C APYTOM.

Jlns BbiZeNeHus U MAeHTHUKAuMH Bo3GyauTENs 3a0C ObutH TP
HauGosiee pacnpocTp TIOIXOIbI MH, GakTepuii, HMEIOLIHE MECTO B Ipak-
Tuueckoit Gakrepronornu [3, 4]. Bee MeToaMueckye HIOAHCh], KACAIOLIMECS BBIACICHUS 1
WieHTH(HMKALH CTAQHIO- U CTPENTOKOKKOB MPUBE/IEHDbI B NPEbIILICi CTaThe [2). B
JAHHOM paGoTe MPeZICTABIEHbI MATEPHAIIbI, KACAIOLUMECS KHIIEUHOH NaToUuKM.

MarepHasioM Ui GaKTEPHOJIOTHHECKOTO  MCCHIEJI0BAHMS  CIY)KWIH:  paHeBoe
oTAENAEMOE, SKCCYAATBI, TTyHKTaThi, OT/IE/ISEMOe HOCOTTIOTKH, MOYa M JIp.

3a6op MaTepuana M3 3eBa NPOM3BOMWIM TAMIOHOM C MHHIAIHMH, JIy)KeK, S3bltka H
jaHell YaCTH IVIOTKH. Martepuan €O C/M3MCTOH HOca 3a0Mpali OIHHM BATHBIM
TAMIOHOM M3 OGeMX HO3JpeH, 0TGOp MaTepuaa MPOM3BOAWICH C OTACNAEMOro rias,
yilleit, JKeHCKUX TMOJIoBbIX opraHoB. W3 pan 3a60p MaTepuaiia MPOU3BOAMICS TaMIIOHOM,
nocsie THIATEIBHOH 06paGOTKH paHbl (PM3UOIOTHYECKHM PacTBOPOM M 70% >THIOBBIM
cruprom. JKuakuii matepuan Gpanu o6bemHO, C MOMOWBIO IUMPHLA, a Taike H3
OTKPHITBIX PaH MPH XHUPYPTMUECKMX BMELIATETbCTBAX. D(GEKTHBHOCTD BbIAETEHMS
B030YIMTENs, B 3HAYMTETbHON Mepe, Gbia 0GyCI0B/IEHa NPaBHILHON TEXHUKOH cbopa
KIMHHYECKOTO MaTepHaia, CBOEBPEMEHHOCTBIO €ro M3bATHS — B OCHOBHOM JI0 Ha3Ha-
YeHHsi AHTHMHMKPOOHOM Tepanuu.

ii MaTepual MMKpC B HATHBHOM BHJE W 3aTeM 3aceBalICs Ha
[VIOTHBIE TMTATETbHbIE CPEMbl OOIIEro  HA3HAYEHMs: KPOBSHOM, LIOKOMAHBIA Wi
CHIBODOTOUHBIH arap, a TakKke Ha CENeKTHBHO-UHIMOMpYIOLIMe cpefa — arap DHzi0, Wi
[PaMOTPHLATENbHBIX Gaktepuil M T.1. [TapaiienbHO, WCTIBITYeMbili MarepHasl 3aceBai B
KWIKUE WM TIOMy/KHIKHE CPe/ibl 00OrallieHHs (CaxapHbIi GyJIbOH, ChIBOPOTOUHBIH GybOoH,
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THOIJIMKOJIEBas Cpe/ia)  MHKYOMPOBAIM B TePMOCTATe B TeUeHHE 3-X JIHEH, C €Ke/THEBHBIM
BBICEBOM Ha IUIOTHbIE NUTaTeNbHble cpenbl. [l uddepermposanns E.coli ot apyrux npes-
crasuteneii Enterobacteriaceae npumensuiu cpezty I'niuena, B moaudukarmu Kuruenko [6].

Meroauky BbiaeNeHHs GakTepHodaroB K HCCIeTyeMbiM GakTepusaM, THTPOBaHHs
aros u npuroToBeHKs (paroBoro mpenapara onucaHsl paxee [2].

Belaenenue Gakrepruodaros NpOM3BOAWIN CiieylomuM obpasom: k 90 Mi cTouHo#
Boztbl 106aBsimi 100 M KOHLEHTpupoBaHHOro GynboHa. K cMech 106aBisin HyKHYIO
Ky/IbTYpY ¥ MHKYOHpoBanu B Teuenue 13 4 npu Temneparype 37°C. [TonyuenHyio cMech
¢uabTpoBann uyepes MemOpannbie (uabTpel  Millipore THna AAWP 0,8 mkm.
OnpeiesieHre aKTHBHOCTH (hara MPOBOINIIH OOIIENPHHATBIME MeTotamu [13].

BbipauyBatne, KOHUEHTPHPOBAHWE M OYMCTKA GakTepuo(haro Ha CHHTETHUYECKHMX M
TOJTYCHHTETHYECKHX JKHIKHX CpelaX MPOBOJMIMCH COIVIACHO PErVIaMEeHTa TPOM3BOJICTBA
skuzkoro Gakrepuodara. Kyssrypy Beipammsami g0 tutpa 5-10° wi/mi, nobasnss dar c
MHOXKECTBEHHOCTBIO MH(ekumu 0,2, aspaimio nponoskand B Teuenue 8-10 4, ckopocTh
aspauuu 1-2 j/muH. JIU3aT OCTaBISUIM HA HOYb, Mocse yero aodasnsumm xiopodopm (0,4%) u
nentpudyruposam pu 5000 06/muH, B Teuenue 30 MuH, npu +4°C, KOHUEHTPUPOBAHHE H
OUMCTKY JKM/KHX JIN3ATOB MPOBOWIM JBYMs METOZaMH — jinGo ¢ nomousio IIOI-6000 win
MOHOOOMEHHO# Xpomarorpadueii uepes KoNMoHKy JIDAD-UeLTONO3bl, ¢ MNOCTEAYIOUHM
JBYKpaTHbIM AuddepeHimanbHpvM ueHTprudyruposannem 11, 17].

dar JI0/KeH  BbI3BIBATH cneunq)nqecxuﬁ JIM3MC  COOTBETCTBYIOUIErO  LITAMMA.
Crennduyeckas akTHBHOCTb TP Ta, U no metoay A B Cilyyae
c-radmnoxoxxon nomkna cocrapsts 10° am Cllydae CTPENTOKOKKOB M KHIIEUHOMH
nanoukn — 10°.

Onpezienierne  (arouyBCTBHTETBHOCTH K HX M CTaH-
JIaPTHBIX LITAMMOB MHKPOOPraHW3MOB TMPOBOJMIH MO MOIM(MHIMPOBAHHON METO/MKE
MakauBuiu u coasr. [14].

OnpeziesieHne YyBCTBUTEILHOCTH MHKPOOPTaHH3MOB K aHTHOMOTHKAM MPOBOJMIA B
COOTBETCTBHH C “MeTonHYeCKUMH P o onp ) UyBCTBHTEJb-
HOCTH MHKPOOPraHHX3MOB K aHTHOHOTHKAM MeTooM U dy3uu B arap, ¢ NPUMEHEHHEM
GyMaXkHBIX ITCKOB”, yTBepkaeHHbIM IIpukazoM HauanbHuka [NaBHOro caHMTapHO-
snuaemuosornyeckoro ynpasienus M3 CCCP, Ne 3675 ot 10 mapra 1983 r., npumenss
JMCKO-AM(DY3HOHHBIH METOJI CO CTaHAAPTHBIMK AMcKkamH [17].

Bcero 6bu10 necsieoBao 670 GOMbHBIX.

PE3YJIbTATHI M UX OBCYKAEHUE

Jlnsi KOHCTpyMpoBaHMsi HOBOro mpenapata — SES-¢ara, Gbutd BbleNeHbl M Npu-
MEHEHbI Te IITaMMbI CTa(HIOKOKKOB, CTPENTOKOKKOB H SIIEPUXHH, KOTOPbIE, M0 HALIMM
JaHHBIM, GOJiee YacTO BBIABISUIMCH M3 MATOJIOTHYECKOrO MaTepuaia uesoBeKa, W
BCTPEYAINCh B aCCOLMALMN APYT ¢ ApyroM. [0 JaHHBIM, MPUBEACHHBIM B MPEIbIAyIIeH
pabote, cTaduIOKOKKH GblaM npeacTasieHbl S.aureus, S.epidermidis u S.saprophyticus, a
CTPenTOKOKKH — S.pyogenes, S.sanguis, S.salivarius, S.agalacticae.

B nanHoii paboTe mnpencTaBieHbl  pe3ysbTaThl MCCIEJ0BaHHH, Kacatolmecs
suiepuxuii. MiccnesoBaHie BHIOBOTO COCTaBA MHMKPOOPIaHM3MOB, BbIAEJEHHBIX MPH
pasHbIX 3a00NeBaHMSX 4YeNoBeKa (CO CIM3MCTBIX HOCAa M 3€Ba, W3 MOJOCTH pra, ¢



Jirh

OT/ENAeMOro yuiei U IJia3, paH, Bjarajyiia U LEPBUKATLHOIO KaHala, a TAKKe MOUH),
10Ka3a/10 MPHOPHUTET MPHUCYTCTBUSA SIUEPUXMH, Hapsay CO CTaQMUIOKOKKAMHM M CTper-
TOKOKKaMH, repest Apyriumu Bosoyutensmu (Tabnuua 1). M3 usyuennsix 679 mramMmos,
120 orHocunuch K duiepuxuaMm, 256 u 207 K cTaQHUIOKOKKAM H CTPENTOKOKKAM,
COOTBETCTBEHHO, W JIMIIb 86 K APYruM BMJaM MHKpoopranusmos. [IpenmyliecTso Ha-
JIHYHS SUIEPHUXHI OTMEYANOCh NPH PaHEBBIX MATONOTHAX U MATOIOTHAX MOYEBBIBOISIIMX
W TOJIOBBIX OpraHoB. JlaHHbIi BHA GakTepuii B MeHbIUEH CTENeHH BCTpewasicss Mpu
TaTONIOTMsIX HOCOTJIOTKH, yIlIeH M 171a3.

Tabanua 1
OcHOBHOIH cocTaB GakTepHii, npu

(aﬁco.’llo‘rlloe KOJIH4ecTBO B %o Bbl/I€JICHHbIX l.llTaMMOB MﬂKpOOpraIﬂlfiMOB)

C c Jlpyrue mukpo6i | Beero
Liravwst seero | 120 (17,9%) | 257(38,3%) | 207 (30.8%) 86 (12,8%) | 670 (100%)
Z:;:;::Moe 26 (22%) 46 (18%) 6(3%) 5(6%) 83 (49%)
Tonocts pra 11(9%) 39 (15%) 70 (37%) 11 (13%) 131(71%)
Mova 40 (33%) 28 (11%) 10 (5%) 15 (17%) 93 (66%)
Tosobic opranst 20 (17%) 31(12%) 9(4%) 9(11%) 69 (44%)
Canzueroe Hoca 10 (8%) 23 (9%) 35 (17%) 7(8%) 75 (42%)
Crmsucroe 3esa 5 (4%) 33 (13%) 44 21%) 10 (12%) 92 (50%)
Orzensiemoe yueii 6(5%) 21 (8%) 31 (15%) 14 (16%) 72 (44%)
Orensemoe ras 2(2%) 36 (14%) 2(1%) 15 (17%) 55 (34%)

YacToTa BbIAENECHHS CTA(QHUIOKOKKOB M CTPENTOKOKKOB HaGMoianach MpH OCIOK-
HEHHH MaTOJIOTHH HOCA, 3eBa, U T0JIOCTH PTa; CTaQHIOKOKKH MPUCYTCTBOBAIIH, TAkKe, B
PaHEBBIX OTJENAECMBIX, TMOJIOBBIX OpraHaX M MoO4Ye€, B TO BPEeMs KaK KOJMYECTBO
CTPENTOKOKKOB B MOC/E/IHHX GbLIO MHHUMAIbHBIM.

Hapsiny ¢ m i) BBI SIIEPUXHAMH, CTAHIOKOKKAMH M CTper-
TOKOKKaMH, 4acTo nﬂpeqanucs M aCCOLMMPOBAHHbIE MH(EKIMH, KaK BHYTPHBHIIOBBIC,
TaK M aCCOLMALIMH Pa3HbIX POJIOB — LUEPHXHIA, CTaHIOKOKKOB H CTPENTOKOKKOB.

M3yueHHe dyBCTBHTENIbHOCTH, BBIENEHHBIX HAMH TpH pasHbIX 3a6O0NeBaHHAX,
IITAMMOB ~ MHKPOOPraHHW3MOB K  TPaJMLIMOHHO ~MCIOJB3YeMbIM M HOBOTO psja
aHTHOMOTHKOB T10KA3aJI0, YTO LMPKYJIMPYIOUIHE B HACTOslIee BpeMs OakrepHasibHble
IITAMMBI XapaKTepU3yIOTCsi, B OCHOBHOM, BHICOKHM YPOBHEM PE3MCTEHTHOCTH, a TaKke

THOCTBIO K OT, AHTHOHOTHKAM.

Takum 00pasoM, HECMOTpPS Ha HEeNpephbiBHOE CO3/[aHHE AHTHOAKTEpPHAIbHBIX
TnpenaparoB HOBOTO psia NMPOTHB THOWHO-BOCTIANIMTENbHBIX MHGEKIMH, npobrema
Gopb0bl ¢ MOC/IEIHAMHM BCE ellle OCTAaeTCs aKTYalbHOH W HepeuleHHOH. OTmeueHHoe
CBSI3aHO C M3MEHEHHeM ITHOJIOTMYECKOM CTPYKTYphl HMHIYLEHTa M GBICTPBIM pacnpo-
CTpaHEHHEM LMPKYJIMPYIOUIMX PE3HCTEHTHBIX ITAMMOB GakTepwii [1, 7].

ety o
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Mcxons M3 NoJTyueHHbIX pesyIbTaToB, Npe/CTaBieHHas paboTa Gbula HanpaBieHa Ha
cosaanne (aroBoro npenapara, coiepamiero (paru NpoTHB BbIAENEHHBIX HAMM MHK-
POOPraHM3MOB — KMILIEYHOH MajloukH, CTa(HIOKOKKOB H CTPENTOKOKKOB. dar 6bu1 Has-
Ban SES mno mepeeiM OykBam HasBammii Gakrepuit — Staphylococcus, Escherichia,
Streptococcus. THTPbI pasaesbHO-(haroBbIX HHIPEMEHTOB MPEnapara COOTBETCTBOBATN
s crapuiokokkos 10° u 10° — a7s cTpenTOKOKKOB M swepuxuit. Jlng kou-
crpyuposanus SES-¢ara, nosyueHtbie oTMeueHHbIM 06pa3oM OuHMILeHHble (haroau3aTs
€ COOTBETCTBYIONIIEH aKTHBHOCTBIO COGIMHAIHN H 3aTeM MPOBEPSUIM X aKTHBHOCTb, KaK

Ha THMMOBBIX WITAMMAaX CTaUIOKOKKOB, CTPENTOKOKKOB M SIUEPUXHiA, TaK M Ha CBe-
JKEBBIJICIHHBIX IITAMMOB 3THX JKe GaKTepHii.

Tabnuua 2
Cuennduueckas akTHBHOCTH 6akTepnopara SES u ero GparoBbIX HHrpeaneHTOB
Cpennue THTPbI N0 AninebMany*
®aru C C
WTAMMBbI** WITAMMBI** WTAMMBI**
1 | SES 10°-10° 10%10° 10%10°
5 CtadmnokoKKOBBbIi 106 N -
KOMITOHEHT
3 CTpenToKOKKOBBIii . 10° .
KOMITOHEHT
4 DIuepUXHO3HBIN ) _ 10°
KOMITOHEHT
* —  THTpBI NIp 0OpaTHBIMU 5

—  KOJIMYECTBO M3YYEeHHBIX IITAMMOB — 50 (KaKa0ro).

Tabnuua 3
ll)aro-lyscrnn'renbnoc'rb JMIEPHXHO3HBIX, cradm. X H cTpenT X
mTaMMOB GaKTepHii, npu phIX 3260, X "eJloBeKa
BCTBHTENLHOCTL K param (% u abe.)
T Ade. SES Smepu- Craduno- Crpenro-
Sasenitt Ko, KOMGMHHPO- XHO3HBIi KOKKOBBIi KOKKOBBii
P wravmos | Bammbiii par T !
% | abe. | % | abe. | % | a6e. | % abc.
Staphylococcus 220 88 193 - - 84 184 - -
Streptococcus 200 68 136 - - - - 66 132
Escherichia 180 70 126 | 71 127 - - - -

PesynbTathl MccrenoBatus crieuMdUUEcKoil aKTMBHOCTH (DaroBbIX KOMIIOHEHTOB,
MCTONb3yeMbIX Ui npoBepku SES-dara m KOHEWHOro MpPOMYKTa, MpPEACTAaBJICHbI B
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Tabnuue 2. Kak BHIHO, THTPbI OTAE/BHBIX (JaroBbIX KOMIOHEHTOB, B OCHOBHOM,.CO-
OTBETCTBOBAJIM THTPAM 3THX ke (aros, HO yxke B cocraBe SES-dara.

CrienylolmuM  3Tanom Hcc. Gb110  OMp (harouyBCTBHTEILHOCTH
CBEIKEBBIIE/ICHHBIX ITAMMOB JIIEPHXHIA, CTAHIOKOKKOB H CTPENTOKOKKOB. Pesynbratsi
npencrabiensl B Tabanue 3.

Kak Bumno u3 Tabiuupl, cTaMIOKOKKOBbIE, CTPENTOKOKKOBBIE M JLIEPHXHO3HbIE
wrammbl Gaktepuii nokasanu Gosiee BBICOKYIO CTENeHb UyBCTBHTENBHOCTH K (haram:
crapunokokkn — 84-88% wu swepuxun — 70-71%, kak k SES-¢ary, Tak u cra-
(HITOKOKKOBOMY KOMIIOHEHTY B Cily4ae CTadHIOKOKKOB, H SLIEPUXHOZHOMY KOMIIOHEHTY
B Cllyyae SIIEPUXHH; YYBCTBUTENLHOCTb B Clydae CTPENTOKOKKOBBIX IITAMMOB Obila
HECKOJIbKO HHKe 66-68%, COOTBETCTBEHHO.

Takum 06pa3oM, HALIMMHK MCCNIEIOBAHUAMMU TMOKA3aHA BBICOKAS YAaCTOTA BbIICJICHHS
CTa)MIIOKOKKOB, SUIEPUXMIi M CTPENTOKOKKOB MpH psie 3aboneBaHMii uenoBeka, BO
BHErOCITMTAJILHBIX YCIOBHAX. [IpHCyTCTBHE STUX GaKTepHii B M3yYeHHBIX HAMH CITyHasx
TaTOJIOrMH, OTMEYaNoCh Kak pasfeNibHO, TaK W B aCCOUMALMH JPYr C JIPYTOM, YTO
NOCY)KHJIO TOBOJIOM JUTA CO3/IaHHMS HOBOrO BApHAHTa AKTHBHOTO TOJMBATIEHTHOTO
(arosoro npenapara SES, cocrtosiuero u3 aros craduio-, CTpenTo- M SLIEPUXHIA,
YCHemHo Oro B MPaKTUKE 3/1paB(
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SES-PHAGE AS THERAPEUTIC DRUG AGAINST PURULENT-
INFLAMMATORY PATHOLOGIES INDUCED BY E.COLI,
STAPHYLOCOCCUS, AND STREPTOCOCCUS

I Georgadze, T. Gabisonia, N. Topuria, L. Chanishvili, M. Nadiradze,
N. Chakhunashvili, L. Kvitsinadze, L. Tkemaladze, I. Makad

G. Eliava Institute of Bacteriophage, Microbiology and Virology, Georgian Academy of
Sciences, Tbilisi
SUMMARY

The problem of purulent-inflammatory diseases still remains actual and unsolved. This is due
to changes of etiological structure of infectious agents and rapid spread of circulating resistant
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strains of bacteria. In the present work the data on intestinal bacteria — E.coli — are presented,
which plays a decisive role in d of purulent-i hologies. In these

pathologies E.coli occurs as both monoculture and associated with other bacteria. E.coli
superimposes on the major infection aggravating hence its clinical development, makes diagnosis
difficult and worsens prognosis. Such mixed infections are hard to treat because of rapid
devel of bacterial multi-resi against antimi ial and chemical preparations. The
above problem stimulated our investigation targeted at production of new active polyvalent SES
phage preparation, containing the phages against the most frequently isolated strains of
Staphylococcus, Streptococcus, and E. coli.
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0o bm@ImEgbmbol g@oGgGogdgdo.
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B3JHgtogmo gogobmbo.
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ool LsBem Fomdmoppagbl ©06580490 0o6sLfmmMmdsTo dymg ggmenm-
2096 LbobFgdsb. 53 dogsblol Fgbo@hybydsBo oo Gmmo jagmgbols bo-
Bomye  gbmpgba® gopoboman® dogdmgmmast [4]. dpgetom, ol Foé-
d0op bl LaBmlb M3Godsmy@o dpamdsmgmdol 060gsHMAL. LoTol mod-
HodsgomgGo geodol Fgdzodgds 0fgg3b gabmpgba@e s gbrmygbymo
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390 3smmamaog@o Lobp®@mdgdols 3obgoms®gdsls [3].

B5JBaMogeo 3og06mbo Ismmmemyog@o Lobp@mdos, Gmdgmoi gedm§ggnmos
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baloswo  @s  3sLPo  dmbsFogng  ogdmm@ysbobdgdol  b3gpo:  dog@m-
590080 YO0  Jog@mm@ysbobdgdo Gard 11 inalis go3mogmgs  90%-3o,
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KPUTEPUHU JIABOPATOPHOM JUATHOCTHKH
BATHMHAJIBHOI'O JTU3BMOLEHO3A

M. I'obeuusn, B. P H. M K. Anp
M. Kypoaose

HWM nepunataibhoii MeALMHBI M aKyliepeTBa-runekonornu M. K. Yauasa, I'pysnnckas
rocysapcTBeHHas MeulnHCKas Akaemus, Tounucu

PE3IOME

Llebio MCCe10BaHMs ABMANACH OUCHKA TUCOMOTHYECKHX TP BarHHANbHBIX
C UCTIONB30BAHHEM CKPHHHHIOBBIX JIaGOPAaTOPHBIX METONIOB. Ui pelleHHs NOCTaBIeHHOMN 3a1a4m
HaMH p cxema KOTOpasi JaéT BO3MOXHOCTb OOBEKTHBHOH OLEHKH
coctosHus  Brarannma. [pencrasnenHoe B paGote BKITIOUAET
11a6OPaTOPHEIX TECTOB M HOBYIO MHTEDNPETALiO MOPHOIOTHIECKOH CTPYKTYphi BArMHAIbHOTO
Maska, okpauwensoro mo Ipamy. CornacHo 12 p p
M BCeX THMIIOB BArMHMTOB H BarMHO30B, a TaKKe BCeX

BapHAHTOB MX COYETAHHI.



AEET S
nmass

B nepron 2002-2003 rr. Hamu obciesoBano 1500 KeHUIH, KOTOpble pasGuThl Ha 4 rpynmbl,
COTJIaCHO BO3PAcCTHOMY M APYrMM u3uonormyeckuM daktopam. JUiA Kakao# rpymmbl,
pesy 1 KPHTEPHH
BakTepHanbHBIil BaruHo3 onpenenéH y 142 (9,46%) xenuwn, 187 (12,46%) BaruHanbHbIX
GHOLICH30B OTHECEHbI K TIep it popme B 44 (2,93%) ciyuasx BbisBIeH
GakTepHanbHblii BATMHO3, COYETAHHBIN C BOCMIAJINTE ILHBIMU BarHHUTAMH.

NEW ASPECTS OF LABORATORY DIAGNOSTICS OF DISBIOCENOSIS
M. Gobechla; V. Reldiviashvill, 1. Me ishvili, K.

Apridonic M. Kurdadze

K. Chachava Institute of Perinatal Medicine, Obstetrics and Gynecology, Georgian State
Medical Academy, Tbilisi

SUMMARY

The objective of the study was to of disbiotic p of vaginal with
laboratory screening methods. To accomplish the problem a study design was developed enabling
objective evaluation of vaginal state. The study comprises several laboratory tests and a new
interpretation of morphological structure in Gram-stained vaginal smears. According to 12
combinations of proposed parameters, it is possible to determine normocenosis and all types of
vaginitis and vaginosis, as well as all variants of their combinations.

Total of 1500 women, divided into 4 groups by age and other physlologxcal factors, were

studied within 2002-2003. The nor is criteria were d for each group.
Bacterial vaginosis was detected in 142 (9.46%) women, 187 (12 46%) of vaginal biocenoses
were ascribed to transitory form of microcenosis, bacterial d with i Yy

vaginitis was revealed in 44 (2,93%) cases.
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M3sectus AH I'pysun, cep. 6uon. A, 2004, 1. 30, Ne 1
Proc. Georgian Acad. Sci., Biol. Ser. A, 2004, vol. 30, No. 1.

PEAKISI MUOMETPUSI KPBIC B PA3JIMYHBIX ®A3AX
3CTPAJIBHOT'O IIUKJIA HA JIEUCTBHE HENTH/IA,
CBSI3AHHOI'O C TEHOM KAJILIIUTOHUHA (CGRP)

E. I'puzop H. [ ** H. M H. Ki
JI. Ee RREEX X P , I. Bexas™

MHCTUTYT NepUHATONONMH 1 aKylepeTBa-ruHekosioruu M. K. Yauasa, Tounmcu;
* ['py3MHCKasi rOCy/JapcTBEHHasi MEMLIMHCKast akageMust, ToumcH;

** BaTyMCKHit rocyapcTBeHHbIN yHiuBepeuteT um. Illora Pycrasenu;

*%% PIHCTUTYT MOJIEKyIspHO# Guonorun u 6uopusnkn AH I'pysun, Tounucu

Tpuusra 17.12.2003

Ha W30/MPOBAHHBIX MOJOCKAX MHOMETPHSI KPbIC, OTNPENapHPOBAHHBIX HA CTAAMsAX
HPO3CTPYCa, FCTPYCA, METICTPYCA H AHICTPYCA HIMEPAITH H3MeHEHHE H30MEeTPHYECKOro Ha-
BOM TEH30aT4HKA, 3aKPEIVIEHHOr0 HA MeXaHOTPOHHON

ycTaHoBKe.

JLnst BbI30BA COKPATHTEILHOI PEAKLHH MHOMETPHS! HCIIO/IB30BAJIH MOBbILICHHE KOHIIEH-
TPAUMH KAJTHSI B PACTBOPE, OMBIBAIOIIEM MOJI0CKY MHOMETPHSI.

OKa3aj10ch, YTO NMENTH, CBSI3aHHBII ¢ reHom KaibunTonnua (CGRP) Moxker He ToJIbKO
NPeI0TBPATHT, yuup, KCl-om MHOMETpHSI, HO U peJlaK-
CHPOBATH yiKe HAXOASIINECS B COCTOSIHHH COKPALIEHHS MBILIILI MHOMETPHSI.

B npouecce 3c'rpansuoro LUHKJIA YyBCTBHTEIbHOCTH MHoMeTpHsi K CGRP He siBasiercst
HHrHOMUMS COKPALICHNS] MHOMETpPHSI
ocymecTBasieTcs B Baze Me'I"JCprCa 1 HanGotee c1abasi — BO BpeMsi OcTpyca.

KiioyeBble €J0Ba: JCTPANbHBIN LMKI; MHOMETPHI; NENTHI, CBA3AHHBIH C TEHOM Kajlb-
LMTOHHHA

TafkoMblleyHbIH CI0M MaTKH 00/1aJaeT CBOMCTBOM HM3MEHEHMs CBOETo (yHK-
LIHOHAIBHOTO COCTOSHMS B X0/1e GepeMEeHHOCTH H B mpoluecce posos. biaroaaps stomy
BO BpeMsi GepeMEHHOCTH MaTKa HAXOJMTCS B CTIOKOMHOM COCTOSIHWM M JIMWIb CriaGble,
ACHHXPOHHBIE COKpalleHus (OPMHUPYIOT YMEpEeHHBIH TOHYC ee cTeHoK. Bo Bpems posos
H B T0CJIEPOZIOBOM IEPHOZE, MHOMETPHIi TPETEPEBACT CHIIbHbIC, XOPOLIO CHHXPOHH-
3UPOBAHHBIE COKPAILEHHS, HEOOXOIMMbIE /Ul BBITAIKMBAHHMS [UIOa W3 MaTkd H
NpeJIOTBPAILEHNs MOC/IePOIoBOi KpoBonoTepH [15]. AHamoruunbie, HO MeHee Bbipa-
JKeHHbIE N3MEHEHHS UMEIOT MECTO NPH SCTPAIbHBIX K MEHCTPYasIbHBIX LuKiax [10].
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B HeGepeMEHHOM COCTOAHMM aKTHBHOCTh MHOMETPHS JOCTHIAaeT MaKCHMyMa BO
BpeMs OCTPyCa WM HACTYIUIEHMsS BPEMEHH OBYJIALIMM M, TEM CaMblM, CIOCOOCTBYeT
NPOHUKHOBEHHMIO CIIEPMbI B MATKY.

M3BecTHO, 4TO pe3skoe MOBBILIEHHE COKPATHTENLHON AKTMBHOCTH MHUOMETPHS BO
BpeMs POJOB CTHMYJHMpYeTCs pAaoM (akTopoB. B 4acTHOCTH, 3TO ycuieHHe Bbi-
©cBOGOJKEHH OKcHTOLMHA [13] M MOBBILIEHHE TUIOTHOCTH OKCHTOLMHOBBIX [9] u o
azpenepruveckux [6] peuentopos B MHoMeTpuH. CHIKEHHE YPOBHS WM OTCYTCTBUE
9THX (DaKTOPOB BO Bpemsi GEPEMEHHOCTH [O3BOJSET MATKE COXPAHATH CIIOKOMHHOE
COCTOSHHE, TOTJA KaK MX BO3HMKHOBEHHWE HIM YCHIEHHE (MMEIOIMe MeCTO Mpu
HACTYIUIEHUH CPOKA Hauaja POJIOB) BBI3HIBAET MHTEHCHBHYIO COKDATHTEIBHYIO AKTHB-
HOCTh MaTkH. [TOHATHO, YTO HECBOEBPEMEHHAs AKTHBALMS AaXe ONHOTO M3 3THX (ak-
TOPOB MOXET NPUBECTH K MPEKIEBP pozam. | BECKHE O
AN TIPEANIONOKEHNS O CYUIECTBOBAHHM (DAKTOPOB, MHIMOMPYIOUIMX COKPATHTEbHYIO
AKTMBHOCTh MaTku. OKa3anoch, YTO JIOMMHMPOBAHWEM HMHIMOMPYIOLMX (HaKTOPOB
CO3JAIOTCS YCJIOBHS JU1Sl OJUIEPIKAHHS CIIOKOMHOIO COCTOHMS MATKH, & NPH MOATOTOBKE
K POJaM OHH Pe3KO MAYT Ha YObUIb M HAUMHAIOT JOMMHMPOBAaTb (DAKTOPBI, CTHUMY-
JIMPYIOLIIHE COKPATHTE/bHYIO AKTHBHOCTD.

K HacTosileMy BpeMEHH BBISIBIICHO HECKONBKO (JaKTOPOB, KOTOPBIE CUMTAIOTCSH
NOTEHUHATbHBIMAY  HHTMOMTOPAMH  COKPATHTENIbHON aKTHBHOCTH MHOMeTpus. K Hum
OTHOCSTCS: TeNTH, CBA3AHHBIA ¢ reHoM KaibuutonnHa — CGRP [17], penakcun [2] u
okena asora — NO [S, 14]. OTHOCHTENBHO HeaBHO GbUT MAEHTHYUUMPOBAH elle OJHH
BO3MOXKHbIH MHTMOMpYyrowmit paktop — CO, reHepupyeMmblii reM-OKCHreHa30i, KoTopblii
JeliCTBYET Yepe3 UMKIMUeCKui ryaHosun Motopochar (¢cGMP) [1]. Tonarator, uro NO
onocpenyer aeiicteue CGRP [19], XOT He MCKIIIOYAETCs M BO3MOXKHOCTb HE3aBUCHMOTO
aeiictBus NO. OTHOCHTENBHO peslaKCHHA W3BECTHO, 4TO OH pacciabiseT IMajkyio
MYCKYJIaTypy MaTKH MOCPEICTBOM KaJlbLMii-3aBUCHMOTO KaJIHeBOro KaHasa [12].

Okasanock, 4TO GONBUIMHCTBO M3MEHEHHIA, KOTOPBIM MPH FeCTALMH M POAAX MOM-
Bepraiotcs (akTopel, Kak CTHMYJIMPYIOIIME, TaK M MHIMOMPYIOUHE COKPATHTELHYIO
AKTMBHOCTb MHOMETPHS, HMEIOT MECTO M NMPH ICTPaIbHBIX LHKIax [7, 11].

Lenbto Hactosimiedt paGoTel ObLIO BBISBJCHHE BO3MOXKHBIX HM3MEHEHHil HMHrHOH-
pytouero s¢dexra CGRP Ha cokpaTHTe/bHYIO aKTHBHOCTb MHOMETPHS! GeMbIX KPBIC MpH
Pa3MYHBIX (ha3ax FCTPATBHOTO LHKIIA.

MATEPHAJI U METO/IbI

OnbIThl NPOBOAMIKCH HA CaMKaX GecropoaHbix Gesbix Kpbic Maccoit 300-350 r. Llu-
TOJIOTHYECKUMH MCCIIE/IOBAHMAMHM BarMHAIbHBIX Ma3KOB €XKeJHEBHO ompenensuin dasy
9CTPaIbHOrO LMKJIA. Ma3ok U1s MccieoBaHus Gpaiy ¢ MOMOIIBIO MAJIEHBKUX BIAYKHBIX
TamnoHoB. [locne dukcaumy Ha NpeMETHOM CTeKse, Ma3oK OKPAILMBAIH METHIEHOBOH
cuHbio. Dasy SCTPAILHONO UMKIA ONPE/ENsIH MO CBETOBBIM MHKPOCKOIOM COTJIACHO
XapaKTepHbIM JUTA KaX/I0# (a3bl pu3HakaMm, npuBoAuMbIX B Tabnuue 1.

Ha craausax nposctpyca, 5cTpyca, METICTpyca M AMICTPYCa C MPO0JIBHOTO MBbIlIey-
HOTO CJIOS MATKH KpPbIC OTMPENapoBbIBAIH MOJOCKH MHOMETpHs (auamerpom 1-1,5 Mm) u
nomemany ux B GukapGonatHbiii pactop Kpe6ea. Cocras pactBopa Gbut clieyromum:
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119 mM NaCl, 25 mM NaHCO;, 1,2 mM MgSO,, 3,6 mM KCI, 1,2 mM KH,PO,, 2,5
mM CaCl,, 11 mM rmokosa, pH = 7,4.

Tabnuua 1
XapakTepubie HPHIHAKH PA3THYHBIX (B3 ICTPATBLHOr0 WHKIA
®aza unkia XapaKkTepHble NPU3HAKH
Hanuyme Gob1oro KouyecTBa NeHKOLHTOB
Huscrpye
M OTIAEJIbHBIX JMUTEIHAIBHBIX KJIETOK.
Hanuuue A1po, KJIETOK KpYTioi
IMposctpyc £k 124
(OPMBI; NI0]THOE OTCYTCTBHE WM HATHYHE JHIIL HECKOMBKUX JeKOLHTOB.
SetBve CortHu 6« KIIETOK C Jier p aapom. K koHiy
TPy (a3l Masok npesicTaBiseT co6oit BA3KYIO Maccy CKBaMO3HBIX KJIETOK.
Hammaue Gonbioro KOJIM4eCTBa JIEHKOLMTOB
Memcrpye
M Majioro KOJIM4eCTBa CKBAMO3HBIX KJIETOK

[lepen OMBITOM MONOCKH MHOMETPHA 3aKperUIsIM MesKIy JIBYMSI TUIATHHOBBIMH
KpIOYKAMH B MPOTOYHOH Kamepe oGbemoM 0,5 M. H3MeHeHHS W30METpHUECKOro
HANPAKEHNSA TIONOCKH M3MEPSIH TI0CPEACTBOM AeOPMALMH TEH30ATUHKE, 3aKperl-
JICHHOTO Ha MEXAHOTPOHHOMH YCTAHOBKE M PETMCTPHPOBAIH Ha GYMaHOI JeHTe peric-
patopa H-320. IMosocky MuomeTpHs ombisami HenpepeiBHO pacTBopoM KpeGea, Hachl-
LIEHHOTO ra3oBoi cMechio (95%0, u 5%CO,). Jlo Hauana M3MEpeHHH, Juisi ycTa-
HOBJICHHS PABHOBECHBIX COCTSHMH, Mosiocka npumepHo 30 MUHYT mepdysuposanach
YKa3aHHLIM pacTBOpoM. Temmepatypa pacTBopa MOMIEpKUBATACE ¢ MOMOWIBIO TEPMO-
crata Ha ypose 37°C, aTeMrepaTypa OKpy arollei cpe/ibl BO Bpems u3mepernii Gbua 20°C.

PE3YJIBTATBI M HX OBCYKJIEHUE

Tl BBI30Ba COKPATHTEILHOMN PeakLUM MHOMETPHS B HACTOALIEM HCCIICAOBAHMH Mbl
HCTIONB30BAIH  He auer a no KOHLIEHTPALMK Kalus B
PACTBOpE, OMBIBAIOILEM 110JI0CKY MHOMETpHS. OCHOBHOM NMPHYHHOM 3TOTO CAYKUIO TO,
4T0 BO BpEMS OCTPAIbHOTO UMKIA HEb3sl HCKIIOYHTH H3MEHEHHE TUIOTHOCTH
PACTIPE/Ie/IeHHs ALETHIIXOTMHOBBIX PELIETOPOB.

Ha Puc. 1 nokasan unru6upyrouwmii sphexr CGRP (10'M) na H30METPHYECKYIO CHITY
COKPALUCHUs  NOJIOCKM MHOMETPHs (M30MPOBAHHOM M3 MATKH KpbIChl BO BpeMs
MeTCTpyca), BhI3BaHHYIO kpatkocpounsiM (10 ¢) Bospeiicreuem KCI (25 MM). Jluna-
MHKa PasBUTHS NPOLECCa MHIMGMPOBAHHMA M BOCCTAHOBJIEHHS COKPATHTENbHON aKTHB-
HOCTH TOJIOCKH B OTBET Ha KpaTKocpouHble Bosaeictaus KCl, ocymectsisemsie 10, B
npouecce W nocie 10-muHyTHOrO ticreus CGRP, Ha Puc. 2. OGbryHO
UHrHOHTOHBIH  oddekt CGRP pasBMBAETCA /OCTATOMHO MEIGHHO W JOCTHraeT
MAKCHMyMa B TEueHHE 5-6 MMH, 4YTO XOPOLIO BHIHO M Ha JaHHOM pHcyHke. ITocie
wbstws CGRP w3 pactBopa Kpebca, 5-6 MHHYT MOHamOGWIHCH IS MONHOTO
BOCCTAHOBJICHUS COKpaTHTebHOrO dpdexra KCI. Okasanock, uto 1 KpaTkocpouoe (10
OHOM MHHYTBI) Bosaeiicteue CGRP Bbi3biBaeT APKO BBIPOKEHHBIH MHIHOHpYIOLLMii
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a¢deKT Ha paBUTHE M3OMETPUUECKOM CHIIBI COKpALUEHHs MOJOCKH Muometpus. Ha Puc. 3
T0KA3aHO, YTO MHHYTHOE BO3JEHCTBHME TMENTHIOM BbI3BIBACT CHWKEHHE AMILTUTYbI
KaJIMH-MH/YLIMPOBAHHOTO COKPAILEHHsl, KOTOPOE 3aTeM MOCTENEHHO BOCCTAHABIMBACTCS
J10 penenTHaHOro yposHs. Hanbosee ueTko BhIpaskeHHbIM TaKas JHHAMUKA OKa3anach B
JIOTeATbHBIX (ha3aX (METICTPYC M INICTPYC) ICTPAIBHOTO LIMKIIA KPBICHL.

300 - mr

250 _I_
200
150
100
+ Puc. 1. WnruGupyiommii 3¢-
50 dexr CGRP Ha wu3omer-
PHYECKYIO CHITY COKpAleHHs
MOJIOCKH MHOMETpUs, OTnpe-
0 ' NapUpOBAHHOI M3 MATKH Kpbi-
KonTtponb CGRP Cbl BO BpEMsi METICTpYCa.
S A AR A A
250 -
200 -
|
150 4
100 Puc. 2. Jlunamuka passutis
mpoliecca MHrMOMPOBAHKS, BbI3-
50 BaHHol nelicteuem CGRP n
CGRP BOCCTAHOBJIEHHUS COKPATHTEb-
0 - . s s 2 HOH aKTHBHOCTH TOJIOCKH B

OTBET HA KPaTKOCPOYHbIC BO3-
0 2 4 6 8 10 12 14 16 18 20 neficteus KCI (ykasambi crper-
Bpems (MuH) KaMH).

Oxazanock, yto CGRP MoxeT He TONbKO MpeaoTBpaTHTH, MHAyuHpyemoe KCl-om
COKpAllleHHE MOJIOCKH MHOMETPHSA, HO M PacnabiaTh yKe HaXOISLIMECS B COCTOSHUM
COKpalleHHst Mbliiibl MuomeTpus. Ha Puc. 4 npumep p Haxo-
NAlIEHCS B COCTOSHMM COKpAILEHHs MOJOCKH MHOMeTpusi. HecMoTps Ha mpojomkaio-
meecs Bosaekictue KCl-om, CGRP BbI3BaJ 10/1HOE BOCCTAHOBJIEHHE HCXOIHOTO TOHYCA
MBI MMOMETPHS.
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Mb! yKke HaCTHYHO KOCHYJHMCh JaHHBIX, MOMYYEHHBIX MPH PasIMYHBIX SCTPATbHBIX
(asax kpeicel. Panee Hamu GbLI0 M0Ka3aHo, uTo Ha AeiictBue CGRP MbimeyHas nonocka
MHOMETpHs (M30/IMPOBaHHAs OT MAaTKH B CTaJMH MO3/HeH GepPeMEHHOCTH), OTBevaeT
JI0CTATOYHO CTaGHMIIbHOM peakimei. B oTinume oT 5T0ro, peakius MojockH MHOMETPHS,
TOJy4EHHOM M3 MaTKu HeGepeMeHHO# KphIChI, OKa3anach BapHabe/bHOl 1 3aBUCHMOM OT
(asbl ocTpanbHOro LMKiIA. 31€Ch ke CleyeT OTMETHTb, YTO BENHYHHA WHIYLH-
posarHoro KCl-om cokpaiienmsi MHOMETPHaILHOM MBILILBI HE 3aBUCHT OT yKa3aHHOrO
UMK,

MeTICTpyC
JM3CTPyC
nposcTpyc
acTpyc

T T T T T

0 2 4 6 8§ 10 12 14 16 18 20
Bpewms (mun)

Puc3.  MunytHoe BosmeiictBue CGRP (1I0Ka3aHO JKMPHOI JIMHMel) BBI3BIBAET CHWKEHHE

AMIUTATY bl 0 KOTOpO€ 3aTeM [MOCTENEHHO BOCCTaHaB-

JIMBaeTcA 10 npenem‘nnnoro YPOBHS. Haubonee yetko BbIPQKEHHBIM TakKas IWHAMMKa OKasallach
B IIOTEAIBHBIX (a3aX (METICTPYC M AHICTPYC) ICTPAIIBHOIO LKA KPBICHL.

Puc. 4. Tipumep penakcaumu, Ha-

B
(Bbi3BanHON KCl-omM) monockn Mmuo-
MeTpUs. B pe3yibTaTe BO3AEHCTBHs
CGRP. Hecmotps Ha Tnpomomkaio-
“| meecs neiictBue KCl, CGRP BbI-
3bIBACT MOJHOE BOCCTAHOBJCHHE HC-
XOJIHOTO TOHYCA MBIIIIIE MHOMETPHS.
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H3menenus nnrubupyiomero sddekra CGRP Ha cokpaiieHHs MOJOCKH MHOMETPHS,
BBI KCl-om, nif Ha Puc. 3. Kak Buaum, Haumenbinii (12 + 4%) uHru-
Gupyromuii sddext ykasaHHbIH NMenTua NposBiseT B (aze 3CTpyca M MAaKCHMAbHBI
(76x7%) — B asze meTacTpyca. KonuuecTBeHHas OLEHKA 3aBUCHMOCTH HHIHOMpPYIOLIEro
s¢bdexra CGRP or scTpanbHoro uukia naercs Ha Puc. 5, a ot mcnosnb3yemoii 103bl
JIaHHOTO MEMNTHIA B YCIOBHAX 3CTPYCa M METICTpyca — MpHBe/ieHa Ha Puc. 6.
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40
30
20 1 Puc. 5. 3aBucHMOCTb HHIH-
10 oupyromero s¢ppexkra CGRP,
0 | | | Ha Bbi3BanHoe KCI  cokpa-

' INeHME MHOMETpHS KpbiC, OT
9CTPyC ~ MPOSCTPYC AUICTPYC METICTPYC  scrpanbHOrO LMKIA.

% UHrMBUpOBaHUs

120 ] macTpye

5 100 OmeTacTpyC
=
= 804
g .
s 60
)
£ 4w
H
:o 20 Puc. 6. 3aBMCHMOCTh HHIH-
| Gupyiomero s¢dekra oT 103bi
0 CGRP, Ha sbi3BanHoe KCI
10° 10 107 10°  COKpallileHHe MHOMETPHS KpbIC, B
asax scTpyca u MeTacTpyca
Hosa CGRP [M] 3CTPaNBHOTO LHKIIA.

TlpuBe/ieHHbIe BbILIE Pe3y/bTaThl MOKA3bIBAIOT, YTO B MPOLECCE 3CTPATBLHONO LMK/
4yBCTBHUTEILHOCTH MUOMeTpHsi K CGRP He siBiseTcst mocTosHHOM BeuunHoi. HanGonee
BBIf MHrUOMLIMA COKP MHOMETpHS OCYLIECTBIAETCS B (hase MeTacTpyca U
HanGonee cnabas — BO Bpems scTpyca. PerynmpoBanue (pakTopoB, HHIHOMPYIOIMX W
CTUMYJIMPYIOIIMX COKPATHMOCTh MHOMETPHS B MPOLIECCE ICTPATLHONO LMKIIA, KaK U MpH
recTalMu M poJaX, HOCHT PElMNPOKHbIA XapakTep. B pesynbrare, Takoi myanbHbli
XapakTep peryJsuud MHOMETPHATbHOM COKPATHTENbHOH aKTHBHOCTH (M3MEHEHHEM Kak
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MHTMOMPYIOUIMX, TaK H CTUMYJIMPYIOLIHX (DAKTOPOB) FapaHTHPYET CHIOKOHHOE COCTOSTHHE
MaTKH N1 GepeMEHHOCTH H CYIIECTBEHHOE MOBBIICHHE €€ COKPATHTENIbHOH aKTHBHOCTH
KaK MpH po/iax, TaK M B MPOLIECCE CTPATBbHOrO LHKiIa. ECTh 1aHHbIe MOKA3bIBAIOLINE, YTO
yerparenne CGRP-ceKpeTHpYIOIMX HEPBHBIX KJIETOK M3 MATKH HapyllaeT yKa3aHHbii
npoLece yanbHo# perynsimu [8].

Jlns anau3a M3MEHEHHH aKTHBHOCTH, PAa3BHBAIOLIMXCS B GepeMeHHOM MaTke, 0GbIMHO
TPOBOJAT €€ CONOCTaB/IeHHe ¢ aKTHBHOCTBIO HebGepemenHoi mMatku [4]. Hano nonarats,
40 Ge3 yueTa KOHKPETHbIX (a3 3CTPalbHOrO LMK/IA, TAKOE COMOCTABICHHE HE 1acT
KOPPEKTHBIX Pe3yJIbTaTOB, TaK KaK M3MEHEHHs B IPOLECCE ICTPAIBHOTO LMKIA HOCAT
TaKoi ke MOPSA/IOK, KaK U BO BpeMs GEPeMEHHOCTH H pojax.

Mexauusm, nocpencteom kotoporo CGRP peanusyer cBoii MHrHOHpyroumit sgdext
Ha  COKDAaTHTEJIbHYIO ~aKTHBHOCTh MaTKM BCe elle TpeOyeT JOMONHHTENbHBIX
HccenioBaHui. ECTh HECKONBKO TMIOTETHYECKHX [PEANONOKEHHH, KOTOpble HALWLIH
OTPKEHHE B CrEUMAIbHON JuTepaType. DTO, Mpeskae BCEro, akTHWBALMS KalblHii-
3aBUCHMBIX KaJIMEBBIX KaHAJIOB, BHICBOOOYK/IEHHE OKCHIA a30Ta W reHepaius cAMP. Ha
CErojiHs XOpOIO JIOKYMEHTHP BHSIMH CBSI CGRP co cBoumu
peuenTopaMu MOYKHO CHHTaTh aKTHBALIMIO aJleHWIAT LIMKJIa3bl U reHepaimio cAMP [18].
Bosnee Toro, Casey u corp. [3] nokasanu, uro CGRP unayumpyer 90-kpatHoe yBe-
JMYeHHe KoHUeHTpauu CAMP B MHOMETpHH.

Tlpu ucnonb3oBanuu cneunpuyeckux GIOKAaTOPOB TS HOHHBIX KaHanos Tritthart u
cotp. [20] mabmonanu cuwkenue uHrHGHpyiomero s¢dexra CGRP Ha crioHTaHHbIe
COKpaleHUs: MHOMETPHA M Ha 3TOM OCHOBaHMM 3aKmouwiH, 4yto CGRP unrubupyer
COKPaTHTE/IbHYIO ~ aKTHBHOCTh ~MHOMETPHS  TIOCPEJCTBOM  OTKPBIBAHHS  KaJIbLIHii-
3aBUCHMBIX KaJMEBBIX KaHAJIOB Ge3 aKTMBALMM aJleHWNIAT Lukuiasbl. [Ipeanonokenue o
(YHKUMOHHPOBAHHM aHAJIOTHYHOTO MEXaHH3Ma, HO C BKJIIOYEHHEM aJeHHIAT LMK/Ia3bl,
Gb710 BBICKA3aHO OTHOCHTEJTBHO PEJIAKCALIMK COCYAMCTBIX MIAAKKMX MbIiL [16].

Ectb manmbie, uro uuru6uropsl NO-cunrasel (NOS) MoryT 610KMpoBaTh pesak-
cupytlouuit apdpexkr CGRP Ha muomeTpuii, XoTs 3peKT H30MmpoTepeHona MpH TOM
ocraercs HeumsmeHHbIM [19]. Bonee Toro, Te e aBTOpbl OOHapyxuau, uro NADPH-
nuadopasa, cumraromasics nokasarenieM NOS, JIOKaIH30BaHa B MATOYHBIX HEPBHBIX
BostokHax. Ha ocHoBe 3toro aBTophl 3akmounis, 4to sddexr CGRP Ha cokpauienue
MHOMETPHS MOXKET 3aBHCHTH OT (POPMHPOBAHMS OKCHIA a30Ta. AHAJIOTHYHO 3TOMY,
OMOCPE/IOBaHHbIH OKCHJIOM a30Ta M 3aBHCHMbIH OT COCTOSIHHS JHJOTEIIHs, MEXaHH3M
penakcupytoero aeticteus CGRP Gbut Takoke MpeyiokeH U OTHOCHTENBHO COCYAMCTON
crenku [21].

Mpn ouenke MmexaHusma HHruGupyiomero aedicreus CGRP Ha cokpauienne
MHOMETPHS COBEPIIEHHO HEOOXOAWMO TMOHATH PasHHIlY MEKIY HHIHOMpOBaHHEM
CHrHaia /Uil Hayajla COKpAIIeHHs M MHIHOMpPOBAHMEM CaMOro Mpouecca COKPAUICHHH,
PasHHLly, KOTOPYIO 3ayacTyi0 WIHOPHPYIOT B JIATEpaType W KOTOpas SBISeTCs
HCTOYHHKOM MHOTHX HE/IOpa3yMeHHH W POTHBOPEUHit.

B macrosmeii paGote bl mokasand, yro CGRP Moxer MHrHOHpOBATb Kasluii-
HMHIyLMPOBaHHOE COKpalleHHe MHOMeTpHs. Bosee Toro, menTua MoxeT paccnaGisTh
MBILILBI  MHOMETpPHS TIOCIIe KT oro yto,
MOMMMO TOTEHLMaNbHOTrO d(dekTa Ha KanueBble KaHailbl, JO/KHO yKasbiBaTh Ha
BO3MOXKHOCTb aKTHBALIMK MHOXKECTBA IPYTHX MEXaHH3MOB.
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REACTION OF RATS MYOMETRIUM TO CALCITONIN GENE-RELATED
PEPTIDE AT DIFFERENT STAGES OF ESTROUS CYCLE

E. Grig hvili, I. Di idze**, 1. M ishvili, N. Kintraia,
L. Edilashvili***, Kh. Khomasuridze*, G. Bekaia*

K. Chachava Institute of Perinatology and Obstetrics-Gynecology, Tbilisi;

* Georgian State Medical Academy, Tbilisi;

** Batumi Shota Rustaveli State University;

*** Institute of Molecular Biology and Biophysics, Georgian Academy of Sciences, Tbilisi

SUMMARY

In-vitro experiments on rat’s myometrium strip preparations were carried out by means of
specially designed mechanmromc device. For measurement of isometric tension in response to
KCl-induced ions were suspended in the tissue bath on two platinum hooks.

Experiments conﬁrmed the variable role of Calcitonin Gene-Related Peptide (CGRP) in
vasorelaxation myometrial strips during rat’s estrus cycle. Maximal relaxation was observed at
metestrus and minimal at estrus stage. CGRP can prevent KCl-induced contraction of myometrial
strip as well as to produce relaxation of already contracted strip.
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COCTOSIHUE KAPTMOTEMOJANHAMHUKI
IIPH PA3JIMYHBIX TUIIAX JILIXAHUS B YCJIOBHSIX
OTHOCHTEJIBHOT'O ®U3HOJOTMYECKOT'O TOKOS

rr. 3.rmnxa, JLT. Bepynasa, H.A. Yuxopus, I'IIl. Keeruaweunu,
HJ. M 2p M.ILI. T I[.B. Coxaoze

T6unueckmit rocy1apCTBEHHEIN MeAWLMHCKUI YHUBEPCHTET

Tpunsra 18.12.2003

Lesnbio paGoTel GbLIO Kapauor Y NPAKTHYECKH 310POBBIX
Juu B Bo3pacte 19-20 JIeT pH HOCOBOM M POTOBOM ABIXAHHH B YCJIOBHSIX OTHOCHTEIBHOIO
dusnosornyeckoro mokos. IT JIH METOJ TeT) peorpagun. B pesyibrare

BBIKJIOYEHHSI HOCOBOTO ILIXaHHsl H OCYLIECTBJICHHS TOJILKO POTOBOIO AbIXaHHSI BOSHHKAIOT
H3MEHEHHs! BO BCEX 3BEHbSIX CHCTeMbl KPoBooGpaulenusi. Komnencaropnasi runepdynkuus
cepua cnocoGCTBYeT HOPMATH3ALHH 0 MPHTOKA M aeKBaTHOIO /LIst
OpraHu3Ma yIapHoro ofbema 3a cuerT MOGWIM3aLMM $a321bHOTO Pe3ePBHOIO OGbema ske-
JY10YKOB.

K CJI0Ba: Kapauor HOCOBOE /IbIXaHHe, POTOBOE JbIXaHHE, yAapHBbIi
0BbeM, KOMIeHCaTopHast runepdyHKLHs

B komIuieke NpO(HIAKTHHECKHX MEPONIPUSTHA, HANIPABJIEHHBIX HA OXPaHY 310POBbS
BXOJUT p e M COOTBETCTBYIOUIAs OLEHKA PHCK-
(haKTOpOB, MPOBOLMPYOILMX paznm'ue 3a601eBanHs, IPABHITbHAS JIOHO30I0rHYECKAst 1
rHOCTHKA (DYHKUMOHATBHOM CTaGHILHOCTH JKHMBOrO opranusva. Kak cBuzeTecTByIOT
JaHHBIC JIMTEPATyphl, GYHKUMOHATbHBIC H3MEHEHHS B BEPXHHX ABIXATENBHBIX MyTAX,
BbI3BAHHBIC BIMAHHEM OKDY)KAIOLEH CPe/ibl, MPOM3BOACTBEHHBIX (hAKTOPOB, SBISIOTCS
PHCK-(GaKTOPOM He TONBKO /UIA pa3BuTHs natoniorud B JIOP-opraHax, HO W B Apyrux
OpraHax ¥ CHcTemax opranmsma [1, 2, 3].
Henbio paboTst Gbu1o Kap/IMOreMc My 310POBBIX JIMIL[ NIPH HO-
COBOM M POTOBOM /IbIXaHHMH, B yC/IOBHSX OTHOCHTEIILHOIO (PH3HOTOrMYECKOTO MOKOS.

MATEPHAJI U METO/bI

HccnenoBanus NpoBOAMIH Ha 310POBBIX JIMLAX B BospacTe 19-20 JieT B yclIoBUsX OT-
HOCHTENIbHOrO (hH3HONOrHueCKoro mokos. [l onpenenenns yrapHoro obbema cepiua
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METOJl TeT] i rpyauoi peorpaduu mo KyGuueky (W.Kubicek,
1967). HocoBoe abixaHne BBIKIIOYAIH IPUMEHEHHEM HOCOBOTO 3aKHMA.
Onpesiessii OCHOBHbIE MapaMeTphl NPOH3BOIUTENBHOCTH Cep/LIA: YIApHbIH 0GbeM,
MUHYTHBIH O0BeM KpoBOOGPAILeHHs, CPEHIOI) CKOPOCTh CHCTONHYECKOrO BHIGPOCa;
nu obuiee dep 0€ COMpoT Apr oe H3Me-
psn o H.C. Kopotkosy.

PE3YJIbTATBI M UX OBCYKIEHUE

Ha Puc. 1 npesicrapnena Tetpanonsiphas rpy/Has peorpamma, 3aperucTpupoBaHas B
YCNIOBHAX  OTHOCHTEHOMO  (DM3HOJIOTHYECKOTO TOKOA MPU  HOCOBOM M POTOBOM
Avixanud. Tlo OCHOBHOM peorpamMe ONpefesiv MepHOA M3rHAHWS, MO nnddepen-
UMATIbHOM peorpamMme — aMILIATYly CHCTONMYECKOH BoTHbI. Kak BUAIHO M3 pHCyHKa, npu
POTOBOM JIbIXaHUH yBEJTHYMBACTCSA AMIUIMTY/IA CHCTONIMYECKOMN BOJHBI, IEPHO H3THAHMS
Takoke Goslee BbIpakeH. BenunHa yiapHoro o6bemMa cepiiia pH poTOBOM IbIXAHHH MO-
XKeT GbITb y Kak 3a cyer cHCT Oif BOJIHbI, TaK M NIEPHO/A W3-
THAHHMS WK 32 CYeT 06OMX CC DULH DIIH: YyAapHOro obbema.

Puc. 1. Tpynsas aua-
rpamma uenbityemoro I'.C.

-- B YCJIOBUAX OTHOCHMTE]Ib-
HOTO  (PM3HONIOrHYECKOrO
nokosi: 1 — HocoBoe nbi-
XaHue, 2 — POTOBOE Ibi-
XaHue, 3 — KanubpoBka
1 Ow/c. Bepxusisi kpusasi —
KaTHOPOBKa OCHOBHOI peo-
PaMMBI; HIDKHSS KpHBasi —
kanuGposka  auddepen-
LMAIBHOM PeorpaMmsl. A —
OCHOBHas peorpamma, b —
nudepenumaibhas peo-
rpamma.

MunyTHBIH 06beM KpoBoOGpalLeHHs pH pomsom JIIXaHUH MOKET ObITh YCHIIEH Kak
3a CYeT ylapHOro 06bema, Tak H OTHOCH P X COKP
Bennunna MunyTHOro o6bemMa KpoBooGpateHus npu POTOBOM JIbIXaHHH ysennqunaercu
TIPEHMYLIECTBEHHO, 3a CYET yIapHOro 0GbeMa KPOBH.

HcenenoBaine MoOKasano, 4TO yJapHblii OGBEM KPOBH TpPH POTOBOM JBIXAHHM
YBeTHuMBaeTes B cpeaem Ha 10,2% (Puc. 2). MunyTHBIH 06bem KpoBooGpateH s o
oTI ) K HCXOJHOM TCA B CP Ha 11,7% (Puc. 3).
VBenuueHHe MHHYTHOrO oGbema Kposoo6pameﬂm 00yC/IOBIEHO JIBYMS MeXaHU3MaMH:
POCTOM YIapHOTO 06beMa M OTHOCHTE/TbHBIM MOBBILIEHHEM YaCTOTHI MyJIbCa.

Cp oe CHIKaeTcss Ha 5% OT MCXOJAHOrO YPOBHA, HTO
CBH/IETE/LCTBYET 06 OTHOCHTENIBHOM ToHyca ep cocy/0B.
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O6uee nepudep 0€ ConpoT CHIDKAeTCs B cpeJiHeM Ha 15%.
VBenuuenue yaapHOro obbema npH poTOBOM /bIXaHHH HANpAaBIEHO HA COXpaHEHHe
/IeKBATHOTO JUIi OPraHW3Ma MHHYTHOrO oGbheMa KpPOBOOf Beimey ie
To- y, 0By 1 BEreTaTHBHOTO TOMEOCTasa

BCJIE/ICTBUE BBIKIIOUEHHS PUHO-BHCLIEPAIbHBIX PEIEKTOPHBIX PEaKIIHi.

140 MOK% 140 MOK%
120 120
100 100
80 80
60 60
40 40
20 20
0 0

Puc.2.  Jlunamuka ynapHoro oGbema cepaua Puc.3.  JlMHAMMKa MHHYTHOro ofbema Kpo-

U HOCOBOM M POTOBOM JIBIXAHWH B YCIOBMAX BOOOPAIIGHMS NPH HOCOBOM H POTOBOM

o MYECKOTO MOKOA: | —  JIBIXAaHWM B YCJIOBHSX OTHOCHTEBHOrO (-

HOCOBOE JIbIXaHHe, 2 — poToBoe Abixanne (P<0,05).  3HoNOrHYecKoro mokos: 1 — HOCOBOE Jbi-
XaHHue, 2 — poTooe nbixanue (P<0,05).

PesysbTaThl Mcce10BaHHs KapAHOreMOJHHAMUKH B YCIIOBHSX OTHOCHTEJIBHOrO (i-
3HOJIOTHYECKOTO TOKOS MOKA3a/IH CIIE/YIOLLYIO KAPTHHY.

B yc/oBUSX POTOBOrO /IbIXaHMs yHapHblii 0GBEM BO3PACTAeT 3a CUET yBEIHUYCHHs
AMILIMTY/Ibl CHCTOJIMYECKOH BOJIHBI M YBEIMYEHHS NIEPHO/IA H3rHAHMS.

MexaHU3MBl  PEryJIALUMH  CEepPIEYHO-COCYIMCTOH CHCTEMbl HANpaBjieHbl Ha MOJ-
JiepkaHHe B COCYIMCTOMN CHCTEME IpaJIeHTa IaBJIeHHs, HeOOXOMMOTO /ISl aIeKBATHOTO
KpOBOTOKa. Bmecte ¢ Tem, obuiero mepudep Oro  COMpoT

T Ha conpot PE3MCTHBHBIX COCY/IOB. BelenpueeaeHHbIe
4>a|m>| TNOATBEPIKIAIOTCA, TAKKE JaHHBIMH PEOBa3OrpaduuecKuX HCcIeoBaHuUi. ITH
HCC/IENIOBAHMS  MOITBEPHIAIOT CHIDKEHHE TOHyca apTepuii (YKOpOYeHHe BpeMeHH
AHAKpOTBI), yBENMUEHHE YNapHOro obbema (yBE/IHUEHHE CHCTONIMYECKOro MHJIEKCa) H

conpor aprepuon ( JIMKPOTHYECKOro MHJeKca). B oTBer Ha

obmero nepudep 0ro  COmpoT B pe3y/bTaTe yMEHbIICHHS

TOHYCa PE3UCTUBHBIX COCY/IOB, KOMIEHCATOPHO YBEJHYHBAETCS YAapHbIii 0GbeM cepaua.

B 5TOM 3aK1I0¥aeTCH OJIMH M3 MEXaHH3MOB, CHOCOGCTBYIOLIMX YBEIHYEHHIO YAapPHOTO
ofbema NPH POTOBOM JIbIXAHHH.

C pyro#t CTOpOHBI, BBIKIIOYEHHE HOCOBOTO JIBIXaHHS HOCOBBIM 3aKHMOM M OCY-
LECTB/IEHHE POTOBOIO JIbIXaHHs MPUBOIMT K CHH)KEHMIO JIETOYHOM BEHTHIISILIAH [3, 5, 6],
H, CTallO GbITh, MPUBOAMT K HENOCTATOMHOMY MOCTYIUIEHHIO B OPraHM3M KHCIOPOJA.
Tosromy, mo-BuaMMOMY, BKIIOMaeTCS W ryMopaibHbIH (aktop. B manHOM ciyuae,
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yCHIeHMe CHCTONMYECKOH (YHKIUMM Cepila, B YaCTHOCTH, yAapHOro obbema u
MHHYTHOTO 0GbeMa KpOBOOOpALIIEHHS B LIEJIOM, MOXKHO PACCMOTPETh KaK O/IMH M3 CaMbIX
PaHHUX U 4yBCTBUTEJIBHBIX KOMIIEHCATOPHBIX MEXaHH3MOB, CTIOCOOCTBYIOLIMX YCHIIECHHIO
TPAHCMIOPTa KHCIIOPOJIA.

MuHyTHBI 0ObeM KpOBOOOpAIIEHHs MOBBIIIAETCS, MPEUMYIIECTBEHHO, 3a CHeT
YBEIMUeHUs YAAPHOTO 0GbeMa KPOBH, @ BPeMsi H3THAHUA MHHYTHOTO 0Gbema KpoBH — 32
CYeT y/UIMHEHWs TepHO/a M3rHaHuA. B JlaHHOM ciyyae, MOJKHO MoJaraTh, YTO MMeeT
MECTO KOMIIeHCaTOpHas runepdyHKuus. B pesysnbTare BBIKIIOUEHHS HOCOBOTO AbIXAHUS
BO3HMKAIOT W3MEHEHHMs BO BCEX 3BEHBAX CHCTEMbl KPOBOOOpAlIEHHS, BKIKOYAs
LEHTPANbHYIO T y u nepudep KpOBOOOP KomnencatopHas
runepdyHKIMs cepAua crocoGCTBYeT HOPMAU3ALIMHM BEHO3HOTO NPUTOKA M COXPAHEHUIO
a7IeKBaTHOrO /Ul OpraHW3Ma yJapHOro obbema, 3a cuerT MOOWM3auuu GasaibHOro
pe3epBHOro 00beMa JKeJTyI0UKOB.

Eciu KpaTKOBPEMEHHOE BBIKIIIOUEHHE HOCOBOTO JbIXaHHsi CTOCOOCTBYET PasBUTHIO
KOMIIEHCATOPHOM rUrepdyHKIMH, TO MPH JUTHTETHHOM BBIKITIOYEHHH HOCOBOTO /AbIXaHHUS
TEOPETHYECKH MOXKHO TIp YKHTb TPOTp p runepyHKIEU ¢ MepexoaoM
ee B runepTpoduio, ¢ pasBUTHEM IWISTALMH JIEBOTO JKejynouka. JleHcTBuTeNbHO,
JlaHHble KJIMHUKM [S], Ha OCHOBE MATOJIOrOAHATOMHYECKOrO aHanu3a GONBHBIX, CTpa-
JIaBLUMX TIPH JKU3HU 3aTPYJAHEHHEM HOCOBOTO JIBIXaHHS WIIH TOJHBIM €rO BBIKIIOUYEHHEM,
CBHIETENBCTBYIOT 00 YBEJIHYEHHH MACChl M 00BEMa JIEBOTO JKeJTy104Ka.

Ha ocHOBe MOMyYeHHBIX HAMH JAHHBIX MOXKHO TOJIaraTh, YTO OJHOW W3 NpPUYMH,
CroCOBCTBYIOLMX PA3BUTHIO THIEP(YHKLIMH H, BIOC/IEJICTBUH, THNEPTPOGHUH MHOKapaa
JIEBOTO JKENTyI04KA MOYKET ObITh HapyleHHe (YHKIMHM BEPXHUX /IbIXaTe/bHbIX MyTeH H, B
YACTHOCTH, HOCOBOTO JIbIXaHHUS.
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STATE OF CARDIOHEMODYNAMICS DURING DIFFERENT TYPES OF
RESPIRATION IN CONDITIONS OF RELATIVE PHYSIOLOGICAL REST

G. Eliava, L. Berulava, N. Chikhoria, G. Kveliashvili, N. Mshvenieradze,
M. Gugeshashvili, Ts. Sokhadze

Thilisi State Medical University

SUMMARY
The study was aimed at i igation of i ics during different types of
diti of re]atwe ,,‘ iological rest Healthy subjects aged of 19-20, were
studied durmg nasal and oral r The phy method was used. Nasal

respiration obstruction and respiration with mouth only caused change at all stages of general
circulation. Compensatory hyperfunction of the heart promotes normalization of venous inflow, as
well as maintenance of adequate systolic volume. Sustenance of adequate systolic volume is
supported by reserve volume of ventricles.
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EPILEPTIC SEIZURES AND MEMBRANE CALCIUM/CALMODULIN-
DEPENDEDNT PROTEIN KINASE II IN DIFFERENT BRAIN REGIONS
OF KROUSHINSKY-MOLODKINA RATS
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Kroushinsky-Molodkina (KM) strain of rats are ibiting tonic-cloni i in
response to auditory stimulation. Changes in the amounts of membrane total CaMKII
(tCaMKII) and in its auto-phosphorylation state at Thr286 (apCaMKII) in different brain
regions (hippocampus, temporal cortex and inferior colliculi) of two different groups of KM
rats were studied. One group exhibited tonic-cloning seizures of the grade VI and another
one of the grade 0. These groups of KM rats were investigated at two times after auditory
stimulation: (i) immediately after it and (i) 30 days later. Membranes of inferior colliculi of
KM rats with lowest epileptic seizures are ch: ized with a signil more tCaMKII
as compared to the rats with grade VI seizures. Auditory stimulation increases the ratio of
ap/tCaMKII in the inferior colliculi membranes of KM rats with seizures of grade VI. No
differences were observed in hippocampus and temporal cortex.

Key words: epilepsy, protein kinase, hippocampus, temporal cortex, inferior colliculi, KM-rats

Epilepsies are a heterogenous group of disorders characterised by recurrent spon-
taneous seizures, affecting 1% of the population [4, 7]. Epilepsy is the second most
common neurological pathology behind only stroke [4]. Although the processes
underlying epileptogenesis are complex, alterations in Ca’ homeostasis have been
suggested as a cellular mechanism in the development of seizure activity and epilepsy [9].
In particular, alteration in the function of calcium and calmodulin-dependent protein
kinase II (CaMKII) has been associated with a number models of epilepsy [1, 2, 5, 12].
Ca’'/calmodulin dependent protein kinase IT (CaMKII) is a multifunctional prolem kinase
regulating a broad array of functions (for review see [3, 6]). CaMKII is present in plasma

t post-synaptic densities (PSD), synaptic vesicles as well as in cytosol and
cytoskeleton. CaMKII in different subcellular fractions have different targets of
phosphorylation and therefore are involved in realization of different cellular functions.
CaMKII has an unusual biochemical properties that probably make it a unique transducer
of Ca’" signaling: transient exposure of CaMKII to Ca®" activates the kinase that, through
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autophosphorylation at Thr286, remains active even when Ca”" is withdrawn [3, 6]. In most
models of epilepsy investigated, decrease of CaMKII activity is observed [1, 2, 5, 12].

Kroushinsky-Molodkina (KM) strain of the rats are exhibiting tonic-clonic
convulsions in response to auditory stimulation and are widely used to study
neurobiological aspects of epileptic seizures [8]. Certain time-dependent biochemical
changes are observed in hippocampus, temporal cortex and inferior colliculi [8]. However
there are no data about changes in CaMKII autophopshorylating activity and in the
amount of enzyme in different brain regions of KM rats after seizures evoked by auditory
stimulation.

In the present study we have inquired if there are changes in the amounts of membrane
total CaMKII (tCaMKII) and in its auto-phosphorylation state at Thr286 (apCaMKII) in
different brain regions of the two different groups of KM rats: one exhibiting tonic-
cloning seizures of the grade VI and another one — of the grade 0. These groups of KM
rats were investigated at two times after auditory stimulation: (i) immediately after it and
(ii) 30 days later.

MATERIALS AND METHODS

Male KM rats weighing 150-200 g, were used for the studies. The animals were
maintained at the natural dark-light cycle and had free access to food and water. Rats
were given an auditory stimulation in a special acoustic chamber equipped with a
standard electric doorbell. Seizure activity was examined according to a seizure rating
scale. Group of KM rats consisting from subgroup of 12 animals exhibiting maximal
score of epileptic seizures (cloning convulsions panied with tonic ion of both
front and hind legs — Grade V1) and another subgroup of 12 animals exhibiting the lowest
levels — Grade 0, was used in subsequent experiments. Six KM rats from each subgroup
were beheaded immediately after seizures and the another group of 6 animals — 30 days
later after the auditory stimulation. The brains were quickly removed, chilled on ice-cold
surface and their regions (hippocampus, temporal cortex and inferior colliculi [IC]) were
bilaterally incised. Tissue samples were rapidly homogenized in 20 mM Tris-HCI,
pH=7.4, 032 M sucrose, | mM ethylendiamintetraacetic acid (EDTA), | mM sodium
orthovanadate, 10 mM sodium pyrophosphate, 0.5 mM EGTA, 1 mM PMSF and SuM
okadaic acid (for inhibition of phosphatase 1 and 2A, see Strack et al., 1997) and
centrifuged at 1000 g for 10 min. Supernatant was further centrifuged at 15000 g for 20
min and obtained supernatant was referred as to cytoplasmic fraction. Pellet was washed
once and the obtained pellet was referred to as P2 membrane fraction. The P2 membrane
fraction was dissolved in 5% SDS solution. In all fractions protein concentration was
determined in triplicate using a standard micro bicinchoninic acid protein assay kit
(Pierce). Aliquots containing 30 ug of protein and of equal volume were applied to the
gels. The SDS gel-electrophoresis and Western blotting was carried out as described
previously [10, 11]. After the transfer, the nitrocellulose membranes were stained with
Ponceau S solution to confirm transfer and uniform loading of the gels and then washed
with PBS + 0.05% Tween 20. Nitrocellulose filters were first stained with monoclonal
anti-phosphorylated a-CaMKII (Sigma), which reacts only with Thr286 autophos-
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phorylated CaMKII, and processed (see below). The same filters were then stripped: and
reprobed with monoclonal antibody against aCaMKII (Chemicon), which reacts with
both phosphorylated and non-phosphorylated forms of enzyme. Standard immuno-
chemical procedures using peroxidase-labelled secondary antibodies and SuperSignal
West Pico Chemiluminescent substrate (Pierce) were carried out. The blots were then
exposed with intensifying screens to X-ray films preflashed with Sensitize (Amersham).
The optlcal densities of bands corresponding to tCaMKII and Thr286 apCAMKII were
d. The autoradiographs were calibrated by including in each gel four standards
comprising membrane fraction from the control rat brain. Each standard contained one of
a range of amounts of total protein (15-60 pg). Optical density was proportional to the
amount of tCaMKII and apCAMKII. To obtain the data given in Fig. 1, the optical density of
each band from an experimental sample was divided by the optical density which, from the
calibration of the same autoradiograph, corresponded to 30 g of standard total protein [10, 11].
The data from different brain regions were analyzed separately. Data were subjected
to an analysis of variance (ANOVA) with the factors: effects of treatment and time after
treatment. Where it was a significant effect in ANOVA the planned comparisons were
made using /-tests.

RESULTS AND DISCUSSION

In hippocampus and temporal cortex neither for apCaMKII, nor for tCaMKII there
was any significant effect in ANOVA. For IC the effect of treatment for tCaMKII was
significant (F) = 11.59, P<0.003). Therefore planned comparisons were made for the
data of this region. The amount of tCaMKII was significantly higher (30%) in the group
of KM rats exhibiting the lowest grade of seizures as compared to rats exhibiting seizures
of Grade VI (T =2.49, P = 0.034) immediately after audiogenic stimulation as well as 30
days later (T = 2.32, P = 0.045), Fig. 1A.

Amount of TCAMKII
(relative units)

o 2N w s oo N
Ratio ap/t CAMKII

5 min 30 days 5 min 30 days
A Time after auditory stimulation B Time after auditory stimulation

Fig. 1. Mean amounts of tCaMKII (1A) and the ratio ap/tCaMKII (1B) in the membranes of IC at
different times after auditory stimulation. The data are presented as mean + standard error of
deviation. o — IC of KM rats with grade VI seizures, @ — IC of KM rats with grade 0 seizures, * —
significant difference according to the r-test.



74

As there was a significant difference by the amount of tCaMKII in IC we have also
compared the ratio of ap/tCaMKII data for this region. It was revealed that this ratio was
significantly higher (56%) in IC membranes of KM rats with grade VI of seizures as
compared to grade 0 rats (t=2.30, p=0.047) immediatelly after auditory stimulation
(Fig. 1B). There was no difference 30 days later.

The results obtained indicate that there are differences in the amount of membrane
tCaMKII in IC of KM rats according to their susceptibility to auditory stimulation. The
KM rats exhibiting highest grade of seizures are characterized with a lower amount of
tCaMKII. This difference is not eliminated by seizures. However, the extent to which the
membrane kinase is autophosphorylated at Thr286, is increased with the strength of
seizures immediately after the development of epileptic convulsions. This difference is
eliminated 30 days after the stimulation.
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SMUJIENTHYECKHUE CYJOPOT'Y U MEMBPAHHAS KAJIBIIUI-KAJIb-
MOJYJINH-3ABUCHAMAS IPOTEMHKAHA3A 11 B PASHBIX YYACTKAX
T'OJIOBHOI'O MO3I'A KPBIC JIMHUH KPYIIHHCKOTI O-MOJIOAKHHOMI

A. Komop H. Ky M. Anxazaea, P. Conomonua
HuctutyT ¢ un uM. U.C. Bepwr AH I'py3uu, Toumucn
PE3IOME
Kpsicbl nunnn Kp; M it (KM) xapak PasBUTHEM SMHUJIEN-
THYECKIIX CYJIOPOT B OTBET Ha 3BYKOBYIO CTHMYIALIIO. BbLo H3yeHo obluee KONTHYECTBO MeM-
GpanHo# 1I (oKaMK II) u mo Tpeouuuy 286

asrodochopuuposanHoit hopmer (PKaMK II) depmenrta, crycts 5 MunyT 1 30 aHeii nocie 3By-
KOBOW CTHMynsiumii. MccrieoBanu pasHble y4acTKH FOJIOBHONO Mo3ra (PHINIOKAMII, 4eTBEpo-
XO/IMMe, BHCOYHAs KOpa) B JABYX MOArpymmax kpbic KM: ¢ camoii BBICOKOI CYJIOPOXKHOMH aK-
THBHOCTBIO H C CaMOii HH3KOH CYJOPOXKHON aKTHBHOCTBIO. MeMOpaHbl YeTBEPOXOIMHUS MEPBOI
TOATPYTIMNbI KPBIC XapakTep HU3KHUM oKaMK II no €O BTOpO#
noArpynmnoi. PasBuTHE SNMUIENTHYECKUX CYNOPOT BbI3bIBACT MOBbIlIeHHE oTHOMWEHUs /o KaMK
11 B MemGpanax ueTBepoxonmus KM KpbIC ¢ BBICOKO# CYIOPOKHON aKTHBHOCTBIO.
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BJIMSTHUE MMOBPEJKIEHUSA IIEPE/THE-BEHTPAJIBHOI'O SI/IPA
TAJTAMYCA HA TIPOCTPAHCTBEHHOE OBYYEHUE
1 33T KOPPEJISITBI T'HIIIOKAMITIA

JLP. Keup I'.X. bouop M.H. K it I.0. Xuxaosze,
J.3. orcamacnuweunu

Hucrutyt dusuonornn um. U.C. beputamsunn Akanemun Hayk I'pysun, Tounucu
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JIMCKPUMHHATHBHBIE YCJIOBHBIE HHCTPYMEHTAIbHbIE pedieKchl BbIPAbAaTLIBAMNCH HA
KOWIKAX € JJIeKTPOJIHTHYECKHM e T sapa (TIBsT)
npasoro pusi. Peruer) smes 330 (ThI T H HOBOJi KOpBI.

B pesysbTaTe yacTH4HOro noppexienusi [IBSI, B uncnaaTepaibHOM 10pPCATLHOM THII-
noKamIe H B KOHTPA/IaTepajibHOM BEHTPAILHOM T Tpancdop
UHsl T€Ta AKTHBHOCTH B peakuuio AecuHxponnzamun I3 B cocTosiHMM GOAPCTBOBAHUS U

nbHON dase cha. THBHOE 00y HE3HAYHTE/ILHO 3aMEIsIeTes!;
T BbIPAGATHIBATHCS.
l'lonuoe paspyuenue IIBS BbI3bIBaeT Aenpeccuio deKTpuyeckux sdgdexros B none CA4

HICHIATePATBLHOT0 BEHTPAJIBLHOIO T B onbITax cst
T0/1HOe HapyUIeHHe CJIeJ0BbIX pealclmﬁ.

Tonyyennbie pesyabTaThi CTBYIOT O () NBLHBIX PA3IHYMSX A0pPCab-
HOTO H BEHTPAJILHOIO T 006 yyacTHH I B amnuedanbHOI

AMHE3HH, a TaKKe O JOMHHHpYIOLIeil POJIH NPaBOro BEHTPAILHOIO rHNNOKamMna B ofpa-
30BAHHH CJIEJ0B MPOCTPAHCTBEHHON MAMSATH.

K caoBa:
NPOCTPAHCTBEHHAN IAMATH

amHe3us, mep SAOpO Tasamyca, rummokammn, D9T,

Ha ocHoBaHMM HEHpODH3HONOrHYECKHX HCCIENIOBaHHi ObLIO YCTAHOBJIEHO, 4YTO
crpykrypsl kpyra Ileiinena [6] HEnocpeACTBEHHO yYaCTBYIOT B MHEMOHHYECKHX (DyHK-
uusx mMosra [1,10]. B yacTHOCTH, MOKA3aHO, YTO TMOBPEXkKICHHE JIIOGOH CTPYKTYphI Kpyra
BBI3BIBACT HAPYIUEHHE IPOCTPAHCTBEHHOM mamsT [1, 7, 9, 11-14].

Ha OCHOBAaHHHM KJIMHHYECKHX M 3KCIIEPHMEHTAIbHBIX JaHHBIX, 3aHOBO Obina cdop-
MyJIMpOBAaHA AHATOMMS aHTEPOTPAJHOW aMHe3uH. Pasnuuus MexXIy BHMCOYHOH H
JmdHIepanbHON aMHe3uei 0BOIBHO orpanudeHsl. OGIIMM MPU3HAKOM SBJAETCS pas-
P yacTel “rHmmc Oi CHCTeMbI”, KyJa BXOJAMT THIIMOKAMII, CBOJ, Ma-
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MHUISpHBIE Tella M TepejHHe Tanamuueckue sapa. IlomoGHas Touka 3peHus Obina
Bbicka3aHa ewle B 1969 roay luneem u Bpaiinom [3].

B npencraseHHol paboTe H3yuanock BIMAHHE OJHOCTOPOHHErO MOBPEkKIACHHS CBOA
M mepe/iHe-BeHTpanbHoro sapa tanamyca (IBS1) na npoctpancTBenHylo namate u O0I
peakuuy runnokamnanbHeix noneit CAl u CA4, Gunarepanbho. ITomyueHsl JaHHbIe 0
3aBUCHMOCTH JeDULIMTA MAMATH OT CTEMEHH MOBPEXJIeHHA Aapa u o auddepeHimpo-
BaHHOI POJIH 10PCAJILHOTO M BEHTPANILHOTO THIIOKAMIIA B 3THX MPOLIECCaX.

MATEPHAJI U METOABI

OnbIThl NPOBOJMINCH Ha 5 Koukax oboero mnona, maccoit 2,5-3 kr. BeipaGorka
JIMCKPUMHMHATHBHBIX THILEBBIX YCIOBHBIX HHCTPYMEHTATbHBIX PE(IeKCOB M OTCPOUCHHBIX
peaKiwiii TIPOMCXOJWIA B SKPaHWpOBAHHOH KaGuHe, pasmepom 120 x85x60 cv’, rie
CTAapTOBOE OT/IE/IeHHe OTAEISIOCh OT OCHOBHOTO OT/e/a JBepLoi. Ha mpoTHBONONONKHOM
CTOpOHe KaOWHBI B MPABOM H JIEBOM YTy HAXOAWJIUCH KOPMYLUKH C OTKWHBIMH LUMTKAMHU.
Meskay KopMmy , B Cep KaOMHBI 110! Tnieperopojika BbICOTOH 40 cM.
VenoBHbIMM  curHamamMu  citykiii ToH 500 'l ¥ 3BOH KOJNOKOMBYMKA. JUTHTENbHOCTH
YCIIOBHBIX CHrHaIOB — 10 € 10 OTKPbIBAHHS ABEPLIbI CTAPTOBOTO OT/AE/IEHHS.

PerucrpupoBanack anektposuuedanorpamma (OO) KOpbl M 3a/IHE-BEHTPATLHOIO
runnokamna B obnacth CA1 u CA4, Gunarepanbho. OTBeJleHHE DNIEKTPHUYECKON aK-
THBHOCTH — MOHOMOJIAPHOE, ¢ HHAM((EPEHTHBIM EKTPOIOM Ha 3aTBUIOYHOM KOCTH, U
3a3eMJICHHBIM 9JIEKTPOJOM Ha JIOOHOM KOCTH. ONeKTPOIbl TOTOBHIMCH M3 KOH-
CTAaHTAHOBO#A MPOBOMOKHM ¢ (abpuuHON u3onALMeH, auameTpom 250-300 MM, 3amuch —
pYTHHHasi. YCWIMTENM MepeMEeHHOro TOKa ¢ MocTosHHON Bpemenn — 0,1-03 c. Pe-
THCTpALWs — YePHUIBHOMHMUIY UM npuGopom (Memkop, Benrpus).

Toepexnanu TIBS npaBoro nomymapus B 4eThIpeX TOYKAaX MpOMYCKAaHMEM T10-
CTOSHHOTO TOKa 5 mA B Teyenue 10 ¢, win 2 mA B Teuenne | muH. TToBpesxnaromuit
anektpos seisuics aHomom. Koopaunater : A — 11, L — 2,5 u 3,5, h — +5,2 no arnacy
JUkacnepa u Aiimon-Mapcana [5].

Tlocnie OKOHYAHMS OMBITOB, MOA TIYGOKHM HApKO30M JKMBOTHBIX YMEpPUIBJISIH,
JIEKTPOJINTHYECKAM METOIOM OTMEYaIM PacroNiOKeHHe KOHYHKOB OJIEKTPOJOB, H3-
BJeKaIn Mo3r, nomemann B 10% pactBop opmanuna M, mocne ¢uKcauuM, Ha He-
OKpAUICHHBIX CPE3aX ONPE/IEIAIH MECTOHAXOXKICHHE PErHCTPUPYIOLIHX JIEKTPOIOB.

PE3YJIbTATBI U UX OBCYKIEHUE

29I apgpexmpt
DNEeKTPOIMTHYECKOE  TIOBP TBA " ANIEKTPHYECKON  aK-
THBHOCTH T viia. B 1o JHHOM ~TIEpHOJIe, BO BCEX PErHCTPHPYEMBIX

CIpYKTypax — B Kope, JopcanbHoM rummnokamre (rone CA4) wuncunatrepaibHo, W B
BEHTpaIbHOM rumnmokamme Gwiarepanbio (nons CA1-CA4), peructpupyercs onHooOpasHas
99T (Puc. 1A). Yepes 3 nenenn nabmonaercst audidepentmaums 0T sddekros (Puc. 1B); B
KOpe 1 JI0pCa/IbHOM THITTOKAMIIe PErHCTPHPYETCs IECHHXPOHH3aLHs (POHOBOH aKTMBHOCTH, B
BEHTPAILHOM THIITNOKaMIIe, GanarepatbHO, CHHXPOHH3MPOBAHHBIE BOITHBI 4-5 Kosl/c.
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. dext. Mo VAT oA b o
CALdest. (RN A A it

CA4 dext. MMMWWMN«WM WWW"W“V"*‘W‘%
CALsin. VMR ko it e MMMWMWW

L P e

Puc. 1. [ [l it 90T r n kopsl. A — D3I cnyers 10 nmeit nocne
onepaunn; B — uepe3 7 aueit nocne A. CurHaabHasi JMHUS — YCTOBHBIH Pa3ApakuTeNb, 3B0HOK
4/89; umcnurens T BO TIpex JIaHHOTO CHTHAla B JI€Hb OMbITA,

3HaMeHaTeN b — obluee KOJIMYECTBO B TeYeHHe BbIPaGoTKH. par. d. — TeMeHHas kopa, mpas., CAl
dext. — none CAl BenTpasbHOro rummokamna, npas., CA4 dext. — none CA4 BeHTpaibHOTO
runnokamna, npas., h.d. dext. — none CA4 gopc. runn. npas., CA1 sin. — none CA1 BeHTp. rumm.
1neB., CA4 sin. — none CA4 sentp. runm. sieB. KanuGposka: 100 mxB, 1 c.

Co BpeMeHeM Ha0/IONAETCA CHUKEHHE AMIUIHTY/Tbl CHHXPOHH3MPOBAHHBIX BOJIH U B JIEBOM
BeHTPATLHOM THNIOKAMIIE, T.€. HA CTOPOHE, MPOTHBOMOIOKHOM noBpeskaenHio (Puc. 2). Ot
0T odeKTsl XapaKTepHbl JUlsi COCTOSIHHMA GOIPCTBOBaHMS, MOO B COCTOSHWM MEJUICH-
HOBOJIHOBOTO CHA BO BCEX PErHCTPHPYEMBIX CTPYKTypax Ha5mouaemx XapakTepHas au¢-
(y3Hast 2MeKTpHYeCKas aKTUBHOCTD Tf 0 C HH et (Puc. 3A). Bo
BpeMsi NapajioKcabHOro cHa (Puc. 3B) pazmaums rurmokammanbHbix 00 addexros, panee
Habmofaemble NpH GOIPCTBOBAHMH, BICTYNAIOT Gojlee pestbehHO: BHICOKOAMILTMTY/HAs TeTa
aktuBHOCTb B 1osisix CA1 1 CA4 rpaBoro BeHTPaJIbHOTO TMITOKAMITA, CHIKEHHAs aMIUIHTy/1a
TeTa aKTMBHOCTH JIEBOIO BEHTPAILHOrO TMINOKAMIA H, TP BEHHO POHM3H-
poBaxHas DI" aKTHBHOCTb MPABOro JIOPCATLHOTO TMINOKAMIIA.

B
par dext. sy A A

. dext. kAR
CA dext. WWWWWMWWWWW
MWMMWWWMWW

CA4 dext.
CASsin. A MWARWNAM AT~ A sl
Puc.2.  Dnextpuueckue dpdeKTb KOpsI T HbIX nosieit. O 5

Kak Ha Puc 1.
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par. dext. M{ﬂﬁdr‘ww
h.d. dext. * \!M

CAI dext. |

e @5

A ok

CAd dext. L At bt \

catsin il wWWﬂWWWMWMM{\W’
9 ik kit )

CAtdn. st ity

Puc.3.  OOT addexts Bo Bpems cHa. A — it con; B — Son

O603HaYEHHS TIPEKHHE.

Tlpu yBenMueHHH CJIBI OCTOSHHOTO TOKA, BI3BIBAIOIIETO paspyiienue [TBSI (10 5 MA),
n3menerus 0T aKTMBHOCTH PacrpoCTPaHSIOTCs B BEHTPAIBHbIN TMINOKAMI, B YaCTHOCTH, B
none CA4, uncunatepaibHo NOBPEKICHHIO. DTH H3MEHEHHs HACTYTAIOT CITyCTs MeCALL 0c/1e
orepalM M SIBISIOTCSA CIIEJICTBHEM TP TTHYECKON  J1er . O6 stom cBH-
netenbetByer Puc. 4, rae mokasaxo, uto uepes 10 mHei mocie omepauuu (A), BO Beex
PEruCTPUpPYeMBIX CTPYKTypax Habmonaercst audidy3Has CHHXPOHH3HPOBAHHAS AKTUBHOCTTH —
3-4 xon/c. Yepes mecsau B neBoM rummokamne u B none CAl mpasoro rummokamna
HAO/TIO/IAIOTCA XOPOIIO BBIPKEHHbINH TeTa PUTM M JIe/IbTa BOMHBL, a B nosie CA4 mpasoro
THITOKaMIa, MIICHIATEPAIbHO TOBPEX/IEHHUIo, Habmonaercs nenpeccus D3I (B). Ilpu
CIIOHTAHHOM BO3HWUKHOBEHMH JIOKATbHBIX CYJIOPOXHBIX paspsnoB B monie CAl mpasoro
BeHTpasIbHOro rurmokama (C), oHl MoryT pacnipoctpanuThes B noe CA4 (D), He nepexoss
Ha JIpyroe nosymapue. OToT nocneauuii oGdeKT MokaspiBaet, 4o BO3GYAMMOCTh HEHPOHOB
CA4 npaBOro BEHTPaJIbHOIO TMINOKAMIIa COXPaHEeHa.

Ioseoenueckue peaxuyuu

B ciyyae yacTHUHOrO TC TPATLHOTO T oro sjpa npa-
BOTO MOJTYIIAPHs, COBMAAAIOLINE ﬂHCKpMMMHaTHBHHe YCIIOBHO-MHCTPYMEHTAJIbHBIE ped-
JleKCchl KOWIKK He cTpajaioT (Puc. 5, A u B); B TeueHHe UIMTEIBHOTO BPEMEHH He
y/laeTcsi IOCTUTHYTh CTaGHIBHOTO KPHTEPHSI CIIEIOBBIX YCIOBHBIX PEaKLHii, OJHAKO, B
pesy/ibTaTe MpPOJO/KMTENbHOH TPEHMPOBKM ylaeTcsi BbIPabOTaTh YCIOBHBIE OTCPO-
ueHHble peakuuu. B aTom ciyuae cuuxponusuposanHbie DO addekTsl BeHTpanbHOrO
THITOKAMIIa MIPABOrO MOJTYIIAPHs COXPAHEHbI.

Tlocne Gonee obumpHoOro nopaxenus [1BS1 npaBoro noymapusi, COBajgatoLue Iuc-
KPUMHHATHBHbIE YC/IOBHO-MHCTPYMEHTIbHBIE PeieKChi BbIPAGATHIBAIOTCS B Pe3ysib-
TaTe JUIMTEbHON TPEHHPOBKM M HOCAT HecTabuibHbIH Xapaktep (Puc. 6). Crnemosbie
YC/IOBHBIE pedieKchl HE JOCTHIaloT KPHUTEpHs; CO Bp MPOLIEHT TIP:

PpeaKuuil CHWKAETCs, YTO MOKHO OOBACHHMTH JaNbHEHIIMM yriayGleHHeM JereHepaTHs-
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HbIX nipoueccos. [Ipu TecTHpOBaHMM COBMAJAIOMMX JIMCKPUMHHATHBHBIX YCIOBHBIX
pediekcoB, OHM GbICTPO BOCCTAHAB/IMBAIOTCS M JOCTHraloT Kputepus. CieloBaTebHo,
CTpajJiaeT KpaTKOCPOYHas namsaATh. B aToM ciyyae HaGmonaerca yruetenue OO0 akTHB-
HocTH nonst CA4 npaBoro BEHTPaIbHONO FHIITOKaMIIA.

A B € D
DAL dext. Attt Ay y——smf\w‘% R el

s e g
CAd dext. et teptio/brr i st

CALsin.  tohaabpyedeehbesdgtinty sl e R
e R

Piic. 4. i3MeHeHHs d/IeKTPHYECKO aKTHBHOCTH BEHTPAIBHOTO FHIINOKAMIIa IPABOTO MOy IAPHS.
A — uepe3 10 nueit noce onepawu; B — yepes mecsau nocne A; C — JokaibHas CyIOpOXHas

aktuHOCTb B mosie CAl runn. npas., D — cynopoxkuas akTuBHOCTh B noe CA4 rumm. npas.
O603HauEHHs MPEKHHE.

100%

Puc. 5. Tpaduueckoe 1306-
pakeHHe AMCKPHMHHATHB-
HOro O0ydeHHs MpH Cco-
XPaHEHHH  OTCPOYEHHBIX
peakuuii. Opannara — npo-
UEHT MpaBWIBHBIX ~peak-
mi; abcumcca — 9Kcme-
PHMEHTAIbHbIE JIHH. © —
COBMNAJAIONIME  YCIOBHbIE
peduekcsl; © — cleoBbie

Puc. 6. I'paduueckoe u306-
PaKeHHWEe NUCKPUMHUHATHB-
HOro OOy4eHHs TNpH Ha-
PYUWICHHH CIIEJIOBBIX peak-
unit. A — yCJOBHbE OT-
cpouenHbie peakumu. Oc-
TajlbHbIE OGOSHB‘ICHHﬂ, Kak
Ha Puc 5.
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B coBpeMeHHbIX HCCIIENIOBAHMAX KPUTHUECKOE 3HAUEHHE MpUAAeTCs sbdepenram
THUININOKaMNa, WAYUMM W3 CBOJA B MPOMEXyTOuHbIH Mo3r. Kak monaraior, stu cBssu
HEOOXOAMMBI /U5 “3amucH” MH(OPMALMM M MOCHE/YIOMEro BOCTIPOM3BECHUS T.H.
SMHU30AYECKOH NaMATH. U1 rHNMOKaMIalbHO-TANAMHUECKOH OCH XapaKTepHbI, Takske
00paTHbie MPOEKLHH U3 POMEXKYTOUHOTO MO3ra K BUCOUHOH KOpe H THNMNOKAMITy, 4TO
TAKOKe ABJIACTCS OCHOBAHHUEM SMHM30/IMYECKOM namsth [1, 2, 4, 8].

TTpoBezieHHbIe HAMH ONBITHI MOKA3A/H, YTO SNEKTPHUECKAS aKTMBHOCTH B 0GJACTH
CA4 npaBoro runNokamna 3aBHCHT OT LLEOCTHOCTH HICHIaTepanbHoro [TBSI.

Tlpu nenonHom nopesennn [TBS] npasoro mosymapus rofoBHOro mMosra KOLIKH,
HApYIIAeTCs CIOCOGHOCTh K TEHEPHPOBAHMIO TeTa aKTHBHOCTH B noine CA4 wurcH-
J1aTepasbHOro 10pcasibHOro rummokamna (Puc. 1, 2), T.e. Ha ypoBHe NpoeKuuii nepeiHmx
anep tanamyca [8]. B uncunarepaibHom BenTpatbHom runnokamne (nons CAl u CA4)
AMIUIMTY/1a  CMHXPOHH3MPOBAHHBIX BOJH HE CHWXKAETCA, HO HAGMIOmaeTcs ux
“obocTpenme” M Hapywiaetcs perynspHocTh. [lajeHue akTHBHOCTH B KOHTpasaTepasb-
HOM JICBOM BEHTpaIbHOM rummokamne (Puc. 2) MOKHO OGBACHMTH TOPMO3HBIM Jeii-
CTBHEM KOMHCCYPAJIbHBIX CBSA3€Hl.

VI3MeHeHHs S7eKTpUYECKOl aKTHBHOCTH THINTOKAMNATLHEIX MOl YeTKO MpOsiB-
JAI0TCA BO BpeMs cHa. B (ase MeUIeHHOBOTHOBOrO CHa BO BCEX PETHCTPHpYEMBIX
CcTpykTypax Habmonaercs auddysHas HeperyispHas MeleHHas aKTHBHOCTb, Xa-
paKTepHas Juis otoro coctosims (Puc. 3A), Ho B (ase napanokcanbhoro cha (Puc. 3B)
HETKO BBICTYNAIOT Te u3meHeHus IOI, o KOTOphIX roBopuiiock Bbile. Ciea0BaTebHO,
HApYWICHUS aKTHBHOCTH MO3ra, HacTynaiomue mnpu nopaxennu I1BSI npasoro
TOMTyLIapHsi, 3aTPAarMBAIOT MEXaHH3MbI AKTHBALMHM MO3ra (KOTOPbIe YaCTHYHO AelcTBYIOT
H B NapaJIoKcaiibHO# (ase cHa).

JledeKT aKTMBHOCTH, BO3HHMKIIMA B OPCATLHOM THITIOKAMIIE PABOFO TONTyapHs,
He JeficTBYeT Ha BBIPaGOTKY W COXp COBMNAJIAIOIMX TMCKPHMHHATHBHBIX
YC/IOBHBIX pe(IeKcoB, T.e. Ha pe)epeHTHYIO MaMATh, HO HECKONBKO 3aiepikuBaeT
BBIPAGOTKY C/IEJOBEIX YCTOBHBIX pediekcoB. B TeueHue Npoaosmkarolieiics TpeHHpOBKH
YCIICIIHO BbIPaGaTBIBAIOTCA YCIIOBHBIE OTCPOYEHHBIE PEAKIIHH.

SuaunTenbrbie usMeenus IO BeHTPATLHOTO MHINOKAMIA | MOBEICHUECKHX peak-
uuii HacTynaioT npu Gonee obmmpHoM nopakenun [1BSI npasoro nosymapus. B stom
ciiyyae, BCTyMaeT B JeiCTBHeE T THYeCKas JIereHep B JIMMOUUECKOI CHC-
TeME, UTO MOCTENEeHHO YBE/IMYMBAET NepBOHaYaIbHbIi ekt nopaxkenus. Tak, Ha Puc.
4 noKa3saHo, 4TO JeNpeccHs dNIEKTPHUIECKOH aKTHBHOCTH B n1oie CA4 HIICHIIaTepaIbHOrO
BEHTPAJILHOrO TMMIOKAMNA HACTYMAET He cpasy mocie onepauuu (A), ¢ CycTs Mecsit
(B), 4TO MOKHO OGBACHUTb TONBKO TP THYECKOHN JiereHef i m P
adepeHTOB H/HITH BHYTPHUIHIIIC X IMOHHBIX CBSI3eH, CC
mexy coGoi nosis CA3-CA4 Bo/b NPOJI0SbHOM OCH FHINOKAMIIA.

Crenyer oGpaTuTh BHHMaHHMe, YTO NPH MONHON NEMPECCHH HIEKTPHUECKOH ak-
THBHOCTH B mojie CA4 NpaBoro BEHTPAILHOTO THINOKAMIA, B COOTBETCTBYIOLIEM 1101
CAL reHepauust TeTa aKTHBHOCTH He HapylleHa. DTOT (aKT CBHIETE/NLCTBYET, UTO B
“manom numbuyeckom Kkpyre”, kyma Bxoaut nose CAl rumnokamia, Teta aKTHBHOCTE
TNIPOAYLIMPYETCs HE3aBUCHUMO OT yuacTus weepoBCKUX KosulaTepaseii, COeTMHSIONIMX
nons CA3-CA4 u none CAL, T.e. “Manblit” 1 “GonbLoii” Kpyr TMMGHYECKO CHCTEMBI.

DBBIX
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Ipu rayGokom mopakennu IIBSI, B mncunarepanshom none CA4 BeHTpanbHOro
rHINOKaMIIa aNIeKTpHYecKue S dEKTbI He PErHCTPHPYIOTCS HH BO BpeMs GOZPCTBOBAHMS,

HH BO BPEMs CHa; OJIHAKO, Cy/IOPOJKHBIE Pa3ps/ibl, BOSHUKAIONIME dMU30/IMUECKH B MOJe
CAl, moryr 3axatuts 1 none CA4 (Puc.4D). D10 MOXKHO NpHmMcath AEHCTBHIO
3anTHYECKNX MEXaHU3MOB H AHTHPOMHOIO BO3OYIKIEHHS.

Tectup 1 X p it JKMBOTHOIO TOKA3bIBAET, YTO IPH 3TOM
CHIBHO CTPAJAIOT C/IENOBbIE PEAKLMH, A BBHINOJHEHHE COBMNAJAIOLIMNX YCIOBHBIX pe-
(aexcos HectaGuiIbHO (Puc. 6).

TlonyueHHbie Pe3y/bTaThl JAIOT OCHOBAHWE 3aKIIOUHTh, YTO /Ul (OPMHpOBAHUS H
CTabMIM3aLMK CIIEJIOB TPOCTPAHCTBEHHOM naMﬂTu neobxonumo ywactue nons CA4
BEHTPABHOrO THINOKAMIA; AKTHBHOCTh TONBKO “Msoro JMMGHYECKoro kpyra”, ¢
yaacTieM nond CAl, Hel0CTaTOuHA U1 peaiu3alny ciefos namatH. CliefoBaTesnbHo,

Has CcBsi3aHa C AKTMBHOCTH B KPYTHBIX MHPaMHHBIX
HEHpOHaX IUMroKamna.

TMokasaHo, Takke, 4To AedeKThbl aKTHBHOCTM MO3ra B Ciyuasx mopakenus [1BS
NPOSIBAAIOTCA B GOZPCTBYIOIIEM COCTOSHMH H, ellle GOMblle, B MapajoKcabHO CTajmu
CHa, UTO YKa3bIBaeT HA HAPYLICHHE NIeATENbHOCTH aKTUBUPYIOIIMX CHCTEM MO3ra.
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INFLUENCE OF ANTERIOR-VENTRAL THALAMIC NUCLEUS LESION
ON SPATIAL MEMORY AND HIPPOCAMPAL EEG CORRELATES

L. Kvirkvelia, G. Bochorishvili, M. Kubaneishvili, G. Khikhadze, D. Jc ishvili

L. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

Cats with electrolytic lesion placed in the right anterior-ventral thalamic nucleus (AVN) were trained
to discriminative learning. The EEG correlates were recorded from the hippocampal areas and neocortex.

Partial lesion of AVN induced transformation of theta activity into EEG desynchrommtlon in
ipsilateral dorsal hipp and ventral hij during wak and
sleep. Discriminative leamlng became slower but delayed reactions were still acquired.

Total lesion of AVN induced depression of electrical effects in CA4 field of ipsilateral ventral
hippocampus. Conditioned trace reactions were completely abolished.

The data obtamed demonstrate functional differences of dorsal and ventral hippocampi,

i b in the p of di halic amnesia, and point at dominant role
of right ventral hlppocampus in formatlon of spatial memory traces.
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EPILEPTIC SEIZURES IN KROUSHINSKI-MOLODKINA STRAIN
OF RATS IS ASSOCIATED WITH AN INCREASED ACTIVITY OF
CYTOPLASMIC CALCIUM/CALMODULIN-DEPENDENT
PROTEIN KINASE II IN INFERIOR COLLICULI

N. Kuchiashvili, A. Kotorashvili, R. Solomonia
1.S. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

Accepted 17.11.2003

Alteration in Ca®* homeostasis have been suggested as one of the cellular mechanisms in
development of selzure acuvnty and epilepsy. Kroushinsky-Molodkina (KM) strain of rats
are in resp to auditory stimulation. Changes in the
amounts of cytoplasmlc total CaMKII (tCaMKII) and in its auto-phosphorylation state at
Thr286 (apCaMKII) in different brain regions (hippocampus, temporal cortex and inferior
colliculi) of the two different groups of KM rats were studied. One group exhibited tonic-
cloning seizures of the grade VI and another one of the grade 0. These groups of KM rats
were investigated at two times after auditory stimulation: (i) immediately after it and (ii) 30
days later. Epileptic seizures of highest grade drastically increased amount of cytoplasmic
apCAMKII as compared to IC of rats with lowest grade of seizures. The ap/tCaMKII ratio is
also significantly increased in the IC of the same group of rats. Thirty days later no
differences were observed. No differences were observed in hippocampus and temporal
cortex at any time.

Key words: epilepsy, protein kinase 11, inferior colliculi, KM-rats

Calcium/calmodulin-dependent protein kinase II (CaMKII) is a Ca’*-activated enzyme
hlghly abundant in the brain, where it constitutes 1-2% of the total protein [3]. The
Ca®'/calmodulin-stimulated autophosphorylation at Thr286 is a promment characteristic
of CaMKII. Autophosphorylation is directly responslble for Ca’ -mdependenl CaMKII
activity and it remains active even when Ca®" is withdrawn (for review see [3, 7).
CaMKII is a multifunctional protein kinase regulating a broad array of functions [3,7].
CaMKII is present in plasma membrane, post-synaptic densities (PSD), synaptic vesicles,
as well as in cytosol and cytoskeleton. CaMKII in different subcellular fractions has
different targets of phosphorylation and therefore is involved in realization of different
cellular functions. CaMKII has been implicated in the processed of learning and memory,
in long-term potentiation and also in the processes of epileptogenesis [3, 7].
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Epileptogenesis is the process responsible for transformation of normal neuronal
population into neurons that display neurophysiological behaviors associated with
epilepsy. Alteration in Ca®" hc is has been sug d as one of the cellular me-
chanisms in development of seizure activity and epilepsy [4, 10]. In most models of
epilepsy investigated, the decrease of CaMKII activity is observed [1, 2, 6, 13]. As the
CaMKII is major protein of post-synaptic densities, most attention is usually paid to the
membrane CaMKII.

Kroushinsky-Molodkina (KM) strain of rats are exhibiting tonic-clonic convulsions in
response to auditory stimulation and are widely used to study neurobiological aspects of
epileptic seizures [9]. We have studied the total amounts of membrane CaMKI, and its Thr286
autophosphorylated forms in different brain regions of the KM rats after epileptic seizures of
various strength evoked by auditory stimulation [5]. It was revealed that among the brain
regions investigated (hippocampus, temporal cortex and inferior colliculi) significant changes
were observed only in the membrane CaMKII of inferior colliculi [IC], namely: (i) KM rats
with a highest epileptic seizures are characterized with a significantly less tCaMKII as
compared to the rats with a lowest seizures and (ii) auditory stimulation increases the ratio
ap/tCaMKII in the IC membranes of KM rats with seizures of grade VI [5].

The present study was aimed to study the total amount of cytoplasmic CaMKII, its
Thr286 autophosphorylated form (apCaMKII) and the ratio of ap/tCaMKII in different
brain regions of the two different groups of KM rats: one of them exhibiting tonic-cloning
seizures of the grade VI and another one of the grade 0. These groups of KM rats were
investigated at two times after auditory stimulation: (i) immediately after it and (ii) 30
days later. The experimental design is analogous to our previous experiments [5].

MATERIALS AND METHODS

Male KM rats weighting 150-200, were used for the studies. The animals’ main-
tenance, auditory stimulation and seizures strength classification were the same as
described earlier [5]. Group of KM rats consisting of subgroup of 12 animals exhibiting
maximal score of epileptic seizures (cloning convulsions accompanied with tonic
extension of both front and hind legs — Grade VI) and subgroup of 12 animals exhibiting
the lowest levels — Grade 0, was used in subsequent experiments. Six KM rats from each
subgroup were beheaded immediately after seizures and the other group of 6 animals — 30
days after the auditory stimulation. The brains were quickly removed, chilled on ice-cold
surface and regions (hippocampus, temporal cortex and inferior colliculi [IC]) were
bilaterally excised. Tissue processing, cytoplasmic sample preparation, protein
determination, electrophoresis-Western blotting, and immunodetection were carried out
as described elsewhere [5]. Nitrocellulose filters were first stained with monoclonal anti-
phosphorylated o-CaMKII (Sigma), which reacts only with Thr286 autophosphorylated
CaMKII and processed (see below). The same filters were then stripped and reprobed
with monoclonal antibody against «CaMKII (Chemicon), which reacts with both
phosphorylated and non-phosphorylated forms of enzyme. The optical densities of bands
corresponding to tCaMKII and Thr286 apCAMKII were measured. The autoradiographs
were calibrated by including in each gel four standards comprising membrane fraction
from the control rat brain. Each standard contained one of a range of amounts of total
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protein (15-60 pg). Optical density was proportional to the amount of tCaMKII and
apCAMKIL. To obtain the data given in Fig.1, the optical density of each band from an
experimental sample was divided by the optical density which, from the calibration of the
same autoradiograph, corresponded to 30 pg of standard total protein [11, 12].

The data from different brain regions were analyzed separately. The data were
subjected to an analysis of variance (ANOVA) with the factors: effects of treatment and
time after treatment. Where it was a significant effect in ANOVA, planned comparisons
were made using #-tests.

RESULTS AND DISCUSSION

For hippocampus and temporal cortex neither for apCaMKII, nor for tCaMKII there was any
significant effect in ANOVA. For tCaMKII in IC also was not observed a significant result in
ANOVA. The effect of time after treatment and the effect of treatment and also their interaction
was siginificant for apCaMKII in IC (time after treatment: F =13.81, P<0.01; effect of
treatment: Fi =13.41, P<0.02; interaction: Fi5 =15.07, P<0.01). Planned comparisons
revealed that i diately after auditory stimulation, the amount of apCaMKII was significantly
higher (more than 2 times) in the group of KM rats exhibiting the highest grade of seizures as
compared to the rats exhibiting seizures of Grade 0 (T=5.07, P=0.001), Fig.1A. This
difference is dissapearing 30 days later, Fig.1A. The ratio of ap/tCaMKII data was also
significantly higher (73%) in IC membranes of KM rats with grade VI of seizures as compared
to grade O rats (t=2.57, P =0.033) i diatelly after auditory stimulation (Fig. 1B). Again this
difference is dissapearing 30 days later.
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g 0.1 « 0.1
[ 0.05

0 0
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A Time ofter auditory stimulation B Time after auditory stimulation

Fig. 1. Amount of apCaMKII (1A) and the ratio ap/tCaMKII (I1B) in the cytoplasm of IC at
different times after auditory stimulation. The data are presented as mean =+ standard error of
deviation. o — IC of KM rats with grade VI seizures, @— IC of KM rats with grade 0 seizures, * —
significant difference according to the r-test.

We have shown that by the amount of cytoplasmic tCaMKII there is no difference in
brain regions of KM rats according to their susceptibility to auditory stimulation.
Epileptic seizures of highest grade drastically increased the amount of apCaMKII and the
ratio ap/tCaMKII in IC of KM rats. This difference is disappearing 30 days later and



88

subgroups of KM rats with different susceptibility to audiogenic seizures by the amount
of cyloplasmlc tCaMKII or apCAMKII are indistinguishable. Bringing together present
and our previous results [S] it could be concluded that KM rats with highest seizure
activity are characterized with deficit of the membrane tCaMKII in IC. Epileptic seizures
of high strength increase the autophosphorylation at Thr286, and hence convert this
enzyme to Ca’" independent, autonomously active form. This changes might be the
trigger of convulsions, or consequences of seizures of high strength.
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SMUJIENTUYECKHUE CYJIOPOI'! BbI3bIBAIOT YBEJIMYUEHUE
AKTUBHOCTH HUTOILIABMATHYECKOU KAJIBIAN-KAJIBMO/YJIMH
3ABHCHMOM IIPOTEMHKUHA3BI 11 B YETBEPOXOJIMHH I'OJIOBHOT'O
MO3I'A KPBIC IMHUM KPYIIHHCKOTI'O-MOJIOJKUHOM

H. Ky A. Komop M. Anxaszasa, P. Conomonua

Hucrutyt dusnonoruu um. U.C. Bepuramsunn AH Tpysun, Toutucn

PE3IOME

i aeTcA, 4To U BT Ca® SBIAETCS ONHWM M3 KJCTOMHBIX MeXa-
HHU3MOB, OMp Pa3sBUTHE C; AKTHBHOCTH H Kpbichl unnu Kpy-
WHHCKOro-MOJIOJIKMHO XapaKTepH3yloTCA Pa3BHTHEM EMMJICNTHYECKUX CYIOPOr B OTBET Ha
3BYKOBYIO CTUMYJIALIMIO. Bbio n3yueHo obwee 0 LK THUECKOH
MOIYJIHH 3aBHCHMO# mnpoTtennkuHassl I (oKaMK II) M, 1Mo TpeoHuHy 286, aBTodochopu-
nuposanHoit popmbl (HKaMK II) pepmenta B 1Byx noarpymnmax kpeic KM: ¢ camoii Bbicokoit
CYNOPOXKHOI aKTHBHOCTBIO M C CAMOH HH3KOI aKTHBHOCTBIO. U pasHbie
Y4acTKH OJIOBHOTO Mo3ra (T ver KOpa) M IB€ BPEMEHHbIE TOYKH
nocsie 3ByKOBO# cTuMy ALK (5 MuHYT 1 30 1Heit). Bbicokas CyI0pOKHAs aKTHBHOCTb BBI3bIBAET
peskoe Ba LI riyeckoit pKaMK II B 4eTBepPOXOIMHH MO3Ta KPBIC C
Camoif BBICOKOIf CyZI0POXKHO# aKTHBHOCTBIO, 11O CpaBHEHHMIi co BTOPOii moarpynmoii. [ossiwaercs,
TakKe oTHoweHue p/oKaMK II B uuTOnIasMe YeTBEpOXOIMMUS B TOHf ke rpymme kpbic. 30 aueit
CIYCTA PasiuuMs He Br "B it Kope He Ha-
GmonatoTcs.
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BJIMSIHUE TUTAIEHTAPHOT'O TIPENAPATA TLJIA®EPOH-JIB HA
KJIMHUKO- NMMYHOJIOTHYECKUE M 9XOKAPIHOT PAOMYECKUE
MOKA3ATEJI ITPH VLIS TAIIMOHHOM KAPAMOMUOIA T

H.H. Mezp C.IL. Op

I'py3uHCKas rocyapcTBeHHas MeJMunHCKas Akanemus, Toummcu

PE3IOME

B nuTepatype HaKOMWJIMCh JaHHbIE 00 MMMYHOMOZYJIHPYLIEM NEHCTBUH JHIOTEHHOTO Mpe-
napata [lradepon npu BUpYCHOM rematute, AMaGeTHYECKOl HeliponaTum, Hedponatnu u ap. B
JanHol paGoTe Gblia MOCTaBieHa UeNb M3yuuTh BiusHWe [lnadepoHa Ha KIMHMKO-HMMYHO-
norudeckue M dxokapauorpapuueckue (IXOKI') nokasatenu NpH AHUIATAUMOHHON Kapamo-
MHOMNATHH.

O6cne10BaHO 55 GOMNBHBIX C AUILIS THel, B 2-X rpynmax. B mepsoit
rpynne (25 6ojbHBIX) MPOBOMIN TPAAMUMOHHOE JIEYEHHE, @ BO BTOPO#i rpymne AONOJIHUTENLHO
BHyTpUMBIIIeuHO BBOAWIH I1nadepon (0,08Mr/Kr) ABakbl B eHb, B TeueHHe 2-X Helenb. Jlo u

nocie sieveHus BeeM G p KJ TOHbIE, HMMYHOJOTHUECKHE H
DXOKI" Jins MYECKX MOKa3aTesieifl KOHTPOJIbHYIO Tpymiy
cocraBuu 10 310poBbIX THLL.

B oTiuHe OT 30POBbIX, B KPOBH GONBHBIX C AHILIS THeit 10 IeueHns
HMMEET MECTO CHIKeHHe abCOIOTHOrO M NPOLEHTHOro Komudectsa aumdounto CI3 u CI4
enoruna u Hap (0 o C/I8 denoruna. Musepcus cybnomynammu T-

KICTOK BbI3bIBAeT YMEHbIICHHE HMMYyHOperyisTtopHoro uumexca (T4/T8), T.e. HepocrarouHo
aKTHBUPYIOTCA 3 (HEeKTOPHbIE TMMBOLMTHI-XENTIEPB], YTO B CBOIO OY€PE/lb, BbI3bIBAET HAPYLIEHHE
dynkuun T-perynaTopubix numdouutoB u ocnabnenue kontpons Hax T-cynpeccopamu. B

pesyabTate aBToar Ha done T 0 JIeYeHHs
KOJIMYECTBO JMM(OLMTOB U MMMYHOIJIOOYJIMHOB B I0CTOBEPHO HapacTaeT, XOTS KOpPeKLus
nokasareneii T-cucTeMbl 1 YHOP 0 MHIEKca He mpoucxomut. IMox
BiuanneM Tnapepona abcomoTHOE 1 NPOLEHTHOE B0 T3 u T4 TOB p

y npu 6 " T8 GoumToB. 3a cuér Hap
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KOJMYECTBA XE/NEPHBIX CYONONysLMit HapaCTaeT HMMYHOPETYJIATOPHBIH MHIEKC i JI0CTOBEPHO
YBEIMYMBACTCA MPOLEHTHOE KOJNMYECTBO B-TMMQOUMTOB, uTO yKasklBaeT Ha yMepeHHYIO
AKTHBALMIO MMMYHHBIX TIp O, ananus  OXOKI-ma-

PaMETPOB MOATBEP/MI CIOCOGHOCTL TL1adepoHa YCHIIMBATE COKPATHMOCTb MBILILIBI CEPALA MPH
JMUIATAUMOHHOMN KapIMOMHOMATHH.

INFLUENCE OF PLACENTAL PREPARATION PLAFERON-LB
ON CLINICOIMMUNOGICAL AND ECHOCARDIOGRAPHICAL
PARAMETERS IN DILATED CARDIOMYOPATHY

I Megreladze, S. Orjonikidze
Georgian State Medical Academy, Tbilisi

SUMMARY

The work is devoted to influence of the end: Plaferon on clinicoi 1
parameters during dilated cardiomyopathy. Total of 55 patients with dilated cardiomyopathy were
investigated in the two main groups: patients of the first group (25 patients) were treated
traditionally, including glycosides; the second group was also treated traditionally, but additionally
0,08mg/kg Plaferon was administered intramuscularly twice a day, for two weeks. Fifteen
apparently healthy persons served as control group. All patients were investigated before and two
weeks after the treatment.

Before the treatment decrease of lymphocytes of CD3 and CD4 phenotypes and increase of
CD8 lymphocytes was observed. Inversion of sub-population of T-cells causes decrease of
immune regulatory index (T4/T8) i.e. the helpers are not activated sufficiently that causes
di ion of 1 l function and weakens the control over the T-suppressors.
As a the ggression pi are intensified . In the traditionally treated
patients reliable increase in the level of lymphocytes and immunoglobulin was observed, although
there was no correction of T-system and increase in immune regulatory indices. Plaferon increased
an absolute and percentage number of T3 and T4 lymphocytes during dilated cardiomyopathy
while indexes of T-lymphocytes remained unchanged. Immune regulatory index increases due to
increase of the helpers. The percent of B-lymphocytes increases reliably indicating thus moderate
activation of immune processes. Analysis of ect i hi in ics showed
that Plaferon contributes to strengthening of inotrophic function of the heart during dilated
cardiomyopathy.
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KJIMHUKO-I'OPMOHAJIBHBIE OCOBEHHOCTH
MPU PASJIMYHBIX ®OPMAX T'HIIOTAJIAMHUYECKOI'O CHHIPOMA

MA. C 1p M.T. I' pu, A. I'e T. I'yabanu

HuctutyT penpoaykumu uenoseka um. U. Xopnauus, Toumucu

PE3IOME

Lensio y KJIMHUKO-T npH pas-
JMYHBIX HOpMax T 0 p Martep y
THYECKHE JaHHbIE; TPOBEJICHbI OOBEKTHBHbIE, AHTP ueenen0-
BaHUA; ONpENIENIEHO COJAEPKAHUE B ChIBOPOTKE KPOBH tDCI‘ JIT, nponaxmua, cBoBoaHoro

, UPU. Bcero 103 maumentku ¢ I'C u 23 mpaKTHYECKH 310pPOBbIE
KEHILMHbI OT 16 10 40 net.

Ha wavanbho#t craamu I'C, ¢ npeobnananneM Ki M T X
AndHUeGanbHOM TUCMOMYNAUMH (TUNEPNPONAKTHHEMHH, AKTHBHBIX PO3OBBIX CTHIM H JIETKHX
Q)opM p; MEHCTP, @ ) OTCYTCTBYIOT 3JIEMEHThl METabONHYECKHX

T eHHS P 3a CYéT Hap; JIT 0
CHHN]B SAWYHHUKOBBIX aHIPOTreHOB.
B Ha doue ro MHIIEBOro "

30bITKa Macchl Tena, B MPOLECC
uHCynuH3aBHcHMas [A.

p: u ycyrybnsercs

CLINICAL AND HORMONAL PECULIARITIES IN DIFFERENT FORMS OF
HYPOTHALAMIC SYNDROME

M. Sabakh ili, M. G hkori, A. G dze, T. Gulbany

1. Zhordania Institute of Human Reproduction

SUMMARY
The aim of present work was to study peculiarities of clinical symptoms and hormonal indices
in different forms of hyp (HS). The following materials were implemented:
is data, objecti P ic, clinical mvesugauons, FSH, LH, prolactine, free

testosterone, and IRI detennmauon in serum.
At mmal stage of HS, wuh prevalence of clinical and hormonal symptoms of diencephalic
di: ia, active pink hypott i sngmata, slight disturbance of

menstrual cycle are observed Prolonged di ion p in h cause weight
gain and, accordingly, metabolic elements of disorders are involved in this process. The IR/HI is
formed and linked to HA and visceral obesity is ds ped. All these p are prols d and

cause transformation of HS into metabolic syndrome.
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MHCYJMHOPE3UCTEHTHBII METABOJIMYECKHI CUH/IPOM,
BTOPUYHBII OJIMKUCTO3 ASMYHIKOB
(KJIMHUKO-I'OPMOHAJIBHBIE ITAPAMETPBI)

M.A. Cabaxmapaweunu, T.I. I'ynoanu, A.M. I'senemaose, M.T. I'ezeuxopu

HWM penpoaykuuu yenoseka um. W. XKopnauus, Tonucu

PE3IOME

Tlo 1aHHBIM JMTEPaTYphl MHCYJIMHOPE3MCTEHTHOCTh WIPAaeT aKTHBHYIO POJib B BhIpaGOTKe
M30BITOYHON MPOJYKIMH aHAPOTEHOB, YTO NMPUBOAMT K HAPYUIEHHIO HOPMATbHOH MOIYJIALMH
TFOHaIOTPONIHHOB, K uB cuére, opmup: £
Lenbio (230 4acTOThI TEHTHOCTH y TAUMEHTOK C

" - i npu aToit
naronorun. MccnenoBanbl 108 nanMeHTOK C MOJMKHCTO30M SMYHMKOB M 23 NpaKTHUECKH
3J0pOBbIE JKEHIMH B Bo3pacte 16-40 neT. IlpoBoAWIHCE OOBEKTHBHbIE M KIMHHYECKHE




HCCIIEIOBAHHS; B CHIBOPOTKE KpOBH onpenessiin conepxkauue: ®CI, JIT, Free T, UPH, DHEA-S,

170-OHP. Ilp YTO B CTPYKTYpe MONMKHCTO3a SIMYHUKOB B
43% cnydaeB THOCTb, TaK)Ke OTMEYAeTCsl MOJIOKHTEIbHas
KOppeNsilis MekIy ypoBHeM HHCynnHa M Free T, uTo B CBOIO oOuepeib BbI3bIBAeT Mepe-
pacnipeie/ieHne KMPOBOH TKaHH 10 y tany. B HOE p

BAacT TOTPEGHOCTh HMHCYJHMHA, YTO BEJET K HHC, PE3NCTEHTHOCTH M TUIIEp-
aHIPOreHHH.

INSULINRESISTANCE METABOLIC SYNDROME AND SECONDARY
POLYCYSTIC OVARIES (CLINICAL-HORMONAL PARALLELS)

M. Sabakhtarashvili, T. Gulbany, A. Gvenetadze, M. Gegechkori

1. Zhordania Institute of Human Reproduction, Tbilisi

SUMMARY

According to the literature data, the insulinresistancy plays lmpOl’lant role in producuon of
excess quantity of androgens, which causes disturbance of p normal
dominant follicles lation, and polycy ion of ovaries (PCO). The
aim of our study was to detect the share of insulinresi: forms of p ic ovaries in
structure of py ic ovary synd and to reveal clinical-hormonal peculiarities of the disease.
Total 108 palien!s with PCO and 23 healthy volunteers aged 16-40 were investigated. Collecting
of is data, objective and clinical i igation, determination of LH, FSH, PRL, Free T,
IRI, DHEA-S, 17a-OHP in blood serum were carried out. Among PCO patients in 43% of cases
insulinresistancy was detected. Between IRI and Free T positive correlation was established. This
causes increase of body weight and visceral obesity, which are characterized with high demand to
insulin. Due to insulinresistancy, hyperandrogenia is intensified and accordingly, intensity of
clinical pattern is reinforced.
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BJIMSIHUE HEKOTOPBIX ATOHHCTOB H AHTATOHHCTOB
OIMATHBIX PEHEIITOPOB HA TEH/IPUTHBIE HOTEHIUAJIBI
KOPBI I'OJIOBHOI'O MO3I'A KOIIKH

P.II. K T H. T K.B.

Hucrutyt dusnonorun um. M.C. bepuramsumu AH I'py3un, Tonancu

Tpunsra 12.12.2003

OcTpeie ONBITHI NMPOBOAWINCH HA KOIIKAX NPH riy0oKoM HemGyTajoBOM HapKo3e.
Hcenenosanuch JeHAPUTHbBIE MO apr (JIIT) HOTO CJI051 KOPbI, BbI
M. ‘0BbIM KOpbI nNpH JIOKAJILHO ANMUIHKAUHT
OI'IMOIUIHLIX BEIIECTB H HX AHTArOHHCTOB. OKaiﬂJ‘lﬂcb, YTO anmJIMKalUHs K Kope Mop(])una H
¢denTannna Bbi3biBaeT yruerenne /II1, npuyem aroHHcT MOpGHHA GEHTAHM yrHETAeT ero
cm'nmee mopduna. JleiicTBHe HX AHTATOHHCTA — P I
aeTcs p Bemecrs Ha J{IT.

KutioueBbie ¢10Ba: Kopa TOJOBHOrO MO3Ta, JCHIPHUTHBIH MOTeHUMaN, MOpuH, dentanui,
HAJIOKCOH, KOLIKa

B 510Xy CHIBHOTO pacmpoCTpaHeHHsi TOKCHKOMAHMM, HET COMHEHHH B TOM, 4TO
O/IHOM M3 Haubosee aKTyalbHBIX MPOONEM SABIACTCS M3YUEHHE BIMSHHS OMHOMIHBIX
BELIECTB Ha OPraHM3M, B yacTHOCTH, Ha [{HC, 1 ycTaHOB/IEHHE MEXaHH3MOB BBI3BAHHBIX
MMM HapylleHui ¥ HeoOGXOAMMOCTh HaXOXK/IeHHs MyTeil HX Koppekiwu. HccnenoBanne
5Tol MpoG/eMbl, MPOM3BEJCHHOE [0 pA3HBIM HANPABICHHSM, BEPOSTHO, JOJDKHO
Tpe/NoNarath, TalKe HM3yYeHHE W3MEHEHHs OJJIEKTPHYECKMX TOTEHLMATIOB KOpbI
rOJIOBHONO MO3ra B YC/IOBHAX BO3/ICHCTBHSA ONMOM/IHBIX BELECTB M MX AHTArOHHCTOB.

HecmoTps Ha C/10/KHOE AHATOMHYECKOE CTPOEHHE HOBO# KOPBI FOJIOBHOrO MO3ra, Ha
€e TOBEPXHOCTH HAXOMATCSH TAKHE CHHATITHYECKHE CBS3M, KOTOpble M0 CBOGH HC-
KIIOYMTEIBHOM MPOCTOTE TaK ke, KaK HEPBHO-MBIIIEUHbIC CBS3H, SBJSIOTCA Mpe-
BOCXOJIHOM MOJIENBIO JUTS HCC/IEIOBAHHS CHHANTHYECKHX MEXaHH3MOB KOPbI [OJIOBHOTO
mosra. Kak u3BecTHo, BepXHHii CIIOH KOPbI MO3ra COCTOHMT, B OCHOBHOM, H3 Pa3BeTBICHHi
anvKaIbHBIX JICHIPUTOB TIyGOKO KOPKOBBIX p , TOHKMX HEPBHBIX
BOJIOKOH aKCOHHOTO MPOMCXOXK/ICHHS, IMaMETpP KOTOPBIX Mono6eH auameTpy C-BONOKOH
[3] u ux KonaTepanei, KOTOpbie CO3JAIOT MHOKECTBO CHHANTHYECKHX KOHTAKTOB Ha
9THX pa3BETBICHMAX. DTO MCKIIOUHTELHOE AHATOMHMYECKOE CTPOEHHE KOpbI JaeT
BO3MOYKHOCTh MCCJIE/IOBAHHSI MOHOCHHANITHUECKHX aKCO-IEHIPHTHBIX CBs3eil KOpbl W
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BO3AEHCTBUA HAa HUX PasHBIX (hapMaKoJOrHueckMX BeulecTB. B ycnosusx riyGokoro
HapKo3a, B OTBET Ha Ca0oe OJMHOYHOE IEKTPUYECKOE Pa3sApakeHHe MOBEPXHOCTH
KOpBI, OKOJIO OTBOJSIIErO 3EKTPOa PErHCTPUPYETCS JEKTPUUECKas peaklus B BHE
OTPHLIATE/IBHOI BOJIHBI MPOOIIKHTENBHOCTBIO OK0JO 20-30 MC, T.H. A€HAPHTHBIH MO~
Teruman (JIIT), koTopblil npeacTaBiseT co6oi cymMmapHblii MoHocuHanTHueckuit BIICIT
anUKaIbHBIX AeHAPUTOB [4]. BbIIO H3BECTHO, UTO MOPDHMH, NMPH JIOKATLHOMH aNIIMKaLKH,
He BbI3bIBa1 3ametHOro uaMenenus JIIT [5]. Llenbio Hammx HcciesoBanuii Gbuio
M3yYeHHe BIMSHHMS HEKOTOPBIX arOHMCTOB M AHTArOHMCTOB OMMATHBIX PELENTOPOB Ha
AKCO-JIeHAPUTHBIE CBA3H KOPbI FOJOBHOTO MO3ra C MCMOJIb30BaHHEM 6J10Ka 3/1€KTPO/IOB
HOBOW KOHCTPYKLIMH (CM. HIDKeE).

MATEPHAJI U METOJBI

OnbIThl IPOBOAMIIMCH HA B3POCHBIX KOLIKAX MPH ITyGOKOM HeMOYTaloBOM Hapkose
(80-100 mr/kr, moaKkoxHO). Jlisi pasapakeHHus MOBEPXHOCTH Kopbl M otsenenus 1T
6bLII0 MCTIONB30BAHO CIIELHMATBHO CKOHCTPYHPOBAHHOE MPHCTIOCO0IeH e, cocToslee U3
CTeKJIAHON TPYOOUKH nuamepoM 3,5 MM C BMOHTHPOBAaHHBIMH B Hee OTBOJALIMM
27EKTPOAOM AHaMeTpoM Topua 500 MKM, TpyGOUKOM /1A aniMUMPOBaHHs BELIECTE U
KOMITEHCALIMOHHOM TpyGOuKoi. Pasipakatomue GUMONAPHBIE 3EKTPO/BI AMAMETPOM
500 MKM, C MEXIOMIOCHBIM paccTosiHueM 500 MKM, HAXOIMIIMCh CHAPYKH; PAcCTOSHUE
MeXITY UMMH U OT anektponamu — 1,7 mm [2]. Verpoiictso no-
3BOJISUIO ANIUIMLMPOBATH PACTBOPBI JAHHOTO BellecTBa M pernctpuposats I Bo Bpems
anmaMKauuK. YCTPOHCTBO MOMEINANoch Ha MOBEPXHOCTH KOpbI B OONACTH CyMpacHib-
BUEBOH M3BWIMHBI. BeliecTBa pasHOH KOHUEHTPAUWH TPHIOTOBIUIMCH Ha (H3MOIIO-
riyeckoM pacteope. IIpu anmimMKaiyy BemecTs, GH3HOIOrHUECKUH PacTBOp 3aMelancs
PACTBOPOM HCC/IElyeMOro BElIECTBA HY/KHOM KOHLEHTpalmu (B Teuenue 1-2 MHH.).
UnauddepenTHbIi 1eKTPOA B BUAE CepeOPAHHON MUIACTHHBI BLUMBAICS MOAKOKHO B
067acTh 1UeH; MPOJOKMTENBHOCTh Pa3aApakaloumux CcruMyno GObimta 0,05 mc, ux
HHTEHCHBHOCTb — OKOJI0TOporoBoii st Beizosa JII1. JIIT Bei3biBanuck kaxabie 30 c. [
YCHJIEHHS TIOTEHLMAIOB MCTIONB30BAIHCH YCHITUTE/H NEPEMEHHOTO TOKa ¢ MOCTOSHHOM
BpemenH 2,2 ¢; u1s peructpaunn JIIT Herosb30Basics KaToHbIH ocLuuiorpacd.

PE3VJIbTATBI U UX OBCYKIEHUE

Hanecenne MopduHa Ha KOpY BBI3bIBAIO J10303aBHCHMOE ymeHbienue JII1. Hc-
nonssosamuck 0,1%, 0,5% u 1% pacteopsl Mopduna. Kak Buano Ha Puc. 1,A, nocne 6-
MMHYTHOTO BO3/eHCTBHS 1%-ro MOp(HHa, HaOMONAETC CHIIbHOE YTHETEHWE MapHbIX
JUI1, ocobento yrueraercs mepsbiii JII1, ocnaGesas Ha 33% M MOYTH CpaBHMBAeTCs MO
aMIUIUTYle CO BTOPBIM. 3aTeM, Mocjie yjajieHus MopduHa, OH HauMHAeT MeLIEHHO
BOCCTAHAB/IMBATLCA, HO, Jaxe uepe3 9 MuH. nocie ynaienus mopduna, [T ewe ne
BO3BpAIIIAETCA K MCXOHON BesuunHe M ocnabien Ha 23% (Puc. 1A;). Annavkauus Ha
KOpY aHTArOHWCTA OINMATHBIX PELENTOPOB METHIHAIOKcOHa ysenuumsaer [II1 B
no303aBucKMoit Manepe. Ha Puc. 1B 0,02% pacTBOp HaOKCOHa, rocie 4-X MUHYTHOTO
BO3EHCTBHS HA KOpY, BbI3bIBAaeT ChibHOe (Ha 60%) ysennuenue [II1. Yepes 17 muu.



nocne ycTpaHeHHs HaJlOKCOHAa OTBET ellle He BO3BPATHICA K WCXOJHOH BENMYHHE W
ocTaetcs yBenudeHHbIM Ha 40%. Ha Puc. 2 nokasaHo BIMSHHE CHHTETHHYECKOTO Bellle-
CcTBa (heHTAHMIA — CHJILHOTO arOHWCTA OMHOMHBIX peuenTopos — Ha JII1. Hecmotps Ha
ouenb cnabyio koHuentpaunio (0,005% pactsop), uepes | mun. mocie anmmkawn, JIT
ocnaGesaioT Ha 25%, a uyepes 2 MHH. eule chibHee — Ha 44%. Tlocne ynanenus ¢en-
Tauuia, BocctaHosinenue JI[1 MPOMCXONMT MEUIEHHO; TOJbKO 4epes 30 MuH. mocie
ylaneHus BeLecTBa, OTBEThl BOCCTAHABIMBAIOTCA 4acTHuHO — Ha 81% (Puc. 24). Bein
nocTaBieH OMbIT ¢ aelicTBueM Ha JI[T MoouepesHOro ammiMUMpOBaHUA MopuHa W
nanokcona. Ha Puc. 3, nocne perucrpaimu ¢onosbix I (1), k Kope anmivuupyercs
0,04% HAZIOKCOH B TEUEHHe S MHUH., 32 KOTOPbIM nocies0Bano yenuuenue JI1 Ha 114%
(Puc. 3,), uepe3 25 MHMH. OHH yxke BbIpociH Ha 285% (kamp 3), uepes 1 uac mocie
anmkaiun — Ha 314% (kanp 4), 3atem, mocie Bo3zeHCTBHS 1%-HbIM MOpdHHOM B
Teuenue 3 muH., JI1 cpasy CuibHO 0CHAaGNM M TOYTH JOCTHIIM MEPBOHAYANIBHOM
BenMumHbl (Kaap 5); 3aTeM cTaiu MeHbie Goua (kaap 6), a uepes 22 MUH. OHH MOYTH
cpaBHAIUCH ¢ hoHoM (Kazap 7).

A
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Puc. 1.  Bnusnue mopduna (A) u Hanokcona (B) Ha Puc.2. Bumsnue (QenTanuwia
JIT. A: 1 — poHoBbie napusie I1, 2 — JITT nocne 6 MuH. Ha JI[I. 1 — doHoBbIe napHbie
neficTBus l%«ro Momeua 3 — uepe3 9 MuH. mocie A, 2 — JIIT nocne 1 mMuH. BO3-

:1 - napusie 11, 2 — neitcteus 0,005%-ro (entanmia,
JUIT nocne 4 MHH L(eﬁcTsm 0 02%-r0 HaNoOKCOHa; 3 — 3 — uepe3 2 mMuH. (pacTBop den-
uepe3 17 MuH. mocie ynaienus Hanokcowa. Kamn6- TAHWIA TPOJIOJKAET HAXOAUTHCS
poska: 20 mc, 250 MkB. Ha Kope), 4 — yepe3 30 MUH. moc-

Jle 3aMeHbl PacTBopa (peHTaHWIa
(U3MONOrHYECKHM  PACTBOPOM.
Kanu6poska: 20 Mc, 250 MxB.



Puc.3.  Mopdun u HanokcoH. 1 — ponosbie JII1, 2 — uepe3 15 MuH. nocine 5 MuH. AeficTBUA
0,04%-r0 HalOKCOHA Ha KOpy, 3 — 4epe3 25 MHH. MOJie 3aMeHbl HAJIOKCOHA (DH3HONOrHUECKHM
pacTBopoM, 4 — uepe3 1 yac, 5 — ¢pusHONOrHYECKHH PacTBOp 3aMeHIIN 1%-biM MOpdHHOM Ha 3
MUH. yepe3 | MUH. mociie yaaneHns Mopduua, 6 — depe3 3 MuH., 7 — uepe3 22 muH. Kannbposka:
20 mc, 250 MxB.

Takum oGpasom, mMopdun u ¢denranun ocnabasior I, nputom, jaeHcTBHE CHH-
TETHYeCKOro ()EeHTAHWIA TrOpa3s[0 CHIbHEE, A AHTArOHHUCT METHIHAIOKCOH CHJIbHO
YBE/IHYMBACT HX AMIUTHTY]LY.

Kakyi0 MHTepNPETALHIO MOXKHO JaTh MOIY4YEHHBIM HAMH SKCTIEPUMEHTaIbHBIM (hak-
Tam? CuMTaeTCs, YTO B CIIMHHOM MO3I€ ONHATHBIC PELIENTOPhl YUYaCTBYIOT B PEryJALHH
nepezayy GOJEBBIX MMITYJIbCOB; HEMOCPEICTBEHHO IEHCTBYS Ha MPOBOAMMOCTh GONEBBIX
OLLYLIEHHH, OHH MOTYT HHIMOMPOBATh NMPECHHANTHYECKOE BHICBOOOKICHHE BellecTBa P
[11, 15, 17], HeiiponenTuaa, BLINONHAIOWErO Pojib HelipOMEeMaTopa HEPBHOTO GoMeBOro
MyTH, AEHCTBYIOLIEr0 MOCPEACTBOM JCMONAPH3ALMH TIOCTCHHANTHYECKOH MeMOpaHbl.
M3BecTHO, Takke TOPMO3HOE BIMAHHME AKTHBUPYEMBIX MPECHHANTHYECKHX OMMOM/HBIX
PpeLenTopoB Ha BO30Y/KIAIONIYIO TPAHCMHMCCHIO B THMINOKAMIIE, YTO JaeT BO3MOKHOCTH
peryaMpoBath MPUXOA BO3GYKAAOWMX MMITYJIECOB K IPaHyISspHBIM KieTkam [16]. Dtu
PELENTOPbI HIPAKOT MOY/IHPYIOLLYIO POJib B BO30YIK/IAIOUIMX MPOLECCAX H MOTYT, TakKe
GIOKMPOBATECS  YHOTEHHBIMM  OTMHMOMIHBIMM aHTaroHucTamu. Mcnonesys rumnote-
THYeCKyl0 Mojenb [12] MpecHHanTHYeKoro TOPMOMKEHHs ONHOMIOM TMPOBOAUMOCTH
60IeBOr0 CHrHana B CIMHHOM MO3re, MOXHO OOBACHWTH MOJTy4YeHHble B HAUIMX

Tax (akThl OC. JI1 ananereTukamMu. M3BECTHO, UTO MHIIEHBIO
GOJIBLIMHCTBA ArOHKCTOB YK30r@HHBIX ONHATHBIX AHATBIE€TUKOB SIBJISIOTCS |-OMHOUIHbIE
petentopbl [17]. UIMMyHHOrHCTOXHMHYECKOE M3yUeHHE MOKa3al0 JIOKIM3aUMIo 1 U &
OINMOM/IHBIX PELIENTOPOB HA NEPBHYHBIX ad(epeHTax CIMHHOrO MO3ra Majloro MamMeTpa
[8, 9]; npuuem, 3-onHOMaHbIE PeLIENTOPbI OGHAPYKeHbI TONBKO MpecuHanTHyecku [10].
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W3 uTepatypbl M3BECTHO, TAKIKe, YTO OCHOBHAS Macca HEPBHBIX BOJIOKOH B MEPBOM CJl0e
KOpbl MO3ra, KOHTaKTHPYEMBIX C alMKaibHBIMH JCHIPUTAMH, TPEJCTaBIeHa TOHKUMHU
BOJIOKHAMH, IMamMeTp KOTopbiX coctaBiser 1,0-0,3 mk [7]. B HalumxX onbiTax ¢ NapHbIMH
CTHMYJIaMH, amNIUIMKALMSA  PacTBOPOB MOPOHHA pa3HbIX KOHLEHTPALHi  BbI3bIBANIA

3aK0 I u OTI it ammmrtyn 1-ro u 2-ro JIT (JIL/AIT,), uro
TOBOPHT TaKKe B MOJb3Y MPECHHANTHYECKOrO NEHCTBUS JAHHOTO BELIECTRA.
Takum 06pasom, yuuThIBas )€, MOXHO Tp Tb, YTO YMEHb-

wenne JIIT MOPGHUHOM M €ro aroHHCTOM (JEHTAHHIIOM OTIOCPEIYETCs B3aMMOAEHCTBHEM
MX C [i- ¥ (MJH) S-OMHOMIHBINHM PELIENTOPaMH, HAXOMSIIMMUCS B BEPXHHX CIIOSX KOPbI
[13] 1 MpennonoKUTENBLHO TAKKe Ha MPECHHANCAX TOHKHX FOPH3OHTAIbHBIX C-BOJIOKOH,
KOHTaKTHPYIOLIMX C anWKalbHBIMH JeHApUTaMH. [0 aHAJIOrMM CO CIMHHBIM MO3rOM,
TNPECHHANTHYECKAs JETNONAPH3ALIUA STHX BOJIOKOH BBI3BIBACT YMEHBILICHHE KOJHUECTBA
BBICBOGO/IMBIIErOCS MenuaTopa, B naHHOM ciyuae AX [1] u, creosarensHo, ocia6-
neuue JII1. TIpUHMMAIOTCA Takke BO BHHMAHHE NaHHbIC, yKa3blBaIOLIME Ha MpAMOE
JIeHCTBHE ONMATOB Ha MeMOpaHy Kietku [14]. CorlacHo aBTOpaM, ONHATh YBEIHHHBAIOT
IPOHHIIAEMOCT MeMOpaHbl /U1st HOHOB K’ H, COOTBETCTBEHHO, YMEHbIIAETCS BEIHUMHA
Na-3aBHCHMOr0 BXOJIALIEr0 TOKa. DTO MOC/EHEe MOXET BbI3BATh KAaCKajl B3aMMO-
C TOPMOJKEHHs aJeHUIATUMKIIA3bl M KOHYas yMeHb-
IIeHHEeM npouecca dochopunuposanus GenkoB. DTH TPOLECCHI, CO CBOEH CTOPOHBI,
MOTYT Take BbI3BaTh yMeHblIeHue [II1.

Kak 6buto mokasano, JI[1 Gosee 4yBCTBHTENEH K AHTAaroHMCTYy MOp(GHMHA MeTHI-
HanokcoHy. Jlns Boszeiicteus Ha JIIT TpeOyercs Ha 1Ba MOPSAKA MEHbIIas KOH-
ueHTpauus Hanokcona (Puc. 15 u 3). DToT (akT MOXHO OOBACHHTB, YUMThIBAs
crieftyioliee: Kak npeanonaraiorT [6], onmaTHbie PeLenTOopbl JOJDKHBI CYIIECTBOBATH B
ZBYX npeBpawarommxcs GopMax u HoHbl Na' crocoGCTBYIOT Nepexofy M3 KOH(u-
TYpalH, CBA3BIBAIONIEH arOHUCT B KOH(UIypalHio, CBA3BIBAIOLIYIO aHTArOHUCT. Tak kak
KOHIeHTpaius Na' B Mo3re BbIcOKas, To Na', BHIHMO, 3aKPEIUIsieT PELiENTOp B aHTArOHUCT-
cs3bIBAlONIEH KOHOPMALWMK. DTO JaeT BO3MOXKHOCTh OOBSCHHTH (akT Goliee BBICOKOH
3(d)eKTHBHOCTH ONHMATHBIX AHTArOHHUCTOB, HAG/TIONIAEMBIiA B HAIIMX SKCTIEPUMEHTAX.
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INFLUENCE OF SOME AGONISTS AND ANTAGONISTS OF OPIOID
RECEPTORS ON DENDRITIC POTENTIALS OF CEREBRAL CORTEX IN CATS

R. Kashakashvili, G. Gede ishvili, K.

14 vili

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The acute experiments were carried out in the cats under deep Nembutal anesthesia. Dendritic
potentials (DP) of surface layers of cerebral cortex elicited by direct threshold stimulation were
studied in conditions of local application of opiates and their antagonists. It was found that
morphine decreases DPs; its agonist phentanil attenuates DPs even more than morphine.
Application of their antagonist naloxone resulted in increase of DPs. It is suggested that action of
the above drugs on DPs has mainly presynaptic nature.
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YALTP! 0H 0 IUCTIEPTHP: aByx¢asHoii
B0O1a/x10pOOPMHBIH  pacTBOp GHOIErpaaHpyeMoro c
" y IMYJILCHH, MOJIy4eHbI BBICOKONIOPHCTbIE

niaenkd. Paimepbr nop mjeHok HaxoasTes B npeaenax 10-30 MKM, 4TO MOXHO CYHMTATh
ONTHMAJIBHBIM [UISi IPOPACTAHHSI KJIETOK KOKHOTO MOKPOBA MJjeKonuTaiouux. B jkcne-
PHMEHTaX in Vitro MpoBeieHO CpPaBHHTE/bHOE H3ydyeHHe GHOAECTPYKUHH (C-XHMOTPHIICH-
HOJIN32) MOHOJIMTHBIX H TMOPHCTBLIX NOJHIPHPAMHIHBIX MJeHOK. PaspaGoTanHasi Tex-
HOJIOTHSI MePCNIeKTHBHA UISl CO31aHHsi GHOKOMIIO3HTHOIO PAaHEBOro MOKPBITHS (“HEKyc-
CTBEHHO# KOKH”), 0 aom.

Kniouesbie cioBa: Guonerpanupyembie NONHI(QHUPAMHIbI, TOPHCTHIE TUICHKH, O-XHMO-
TPHTICHHONH3

Jins neyenus TPohUUECKHMX M IMAOETHYECKHX 3B, OJKOTOB, MPOJIEKHEH H APYrHX
MH(UIMPOBAHHBIX TOBEPXHOCTHBIX paH paHee Hamu ObuUl paspaGoTaH mpemapar —
MCKycTBeHHas Koxka — Parobuo/lepm [9, 11], obnanaroummii Kak NPOTEKTOPHBIMH, TaK H
neyeGHbIME  cBolicTBaMH [6, 8] M melCTBYIOIIMIA 1O MPHHIMITY KOHTPOIHMPYEMOro
BbIIC/IEHHS JiekapeTs [3, 5]. ®@arobuo/lepm 910 MOHONMTHAsI, NephOPHUPOBAHHAs TUICHKA
13 GHoserpaaupyeMoro rc dup na (IIDA), umnperuup o (epmeHTOM O~
XUMOTPHIICHEH, anTHOHOTHKOM LMmpodIoKcaluH, aHECTE3MHOM H JIHO(DHIH30BAHHBIM

penapatoM I[Tuodar, Gakreprodarn MPOTHB 5 OCHOBHBIX
rHOEpO}JHbIX MHKpoOpranusmoB: Streptococcus aureus, Staphylococcus, Ps. Aeruginosa,
Proteus u E. Coli. Ilpenapar nokasan NpeBOCXOJIHbIE PaHO3WKHBIIAIONIME CBOMCTBA,
3apeructpupoBad M3 I'py3uu ¥ HAXOJMT BCE BO3PACTAIOIIee PUMEHEHHE B ME/IULIUHE.

HecMoTps Ha JOCTHrHYTBIE YCTEXH, HEOOXOIMMO OTMETHTh HEKOTOpOE HecoBep-
IICHCTBO Mpernapara, rJIaBHbIM 06pPa3oM OTCYTCTBHE Pa3BUTON TOPHCTOCTH, YTO MOXKET
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NpensATCTBOBATh JIBHOMY TIpC MBJISIOIMX CBOHCTB Marobuo-
Jlepma. OtMernm Takke Hannune B ITHodare KOMIOHEHTOB MHUTATEbHOM Cpebl
NPOJYKTOB /IH3KCA GAKTEPHA, YTO HE COOTBETCTBYET MESKLyHAPOHbIM CTaHAAPTAM H3-3a
NOTEHUHAIbHO BO3MOXKHOTO CEHCHOMIM3UPYIOLIEro ISHCTBHS Ha OPraHHu3M.

Tpu wucronb30BaHMKM cepuiiHOro mnpemapara Ilnodar, GHOKOMMO3MT MOMyyYanH
MPOCTBIM CMeLIeHHEM JTHO(HIIM30BAHHOM Macchl ¢ pacTBOPOM TMOIHMEPa B XJ10podopme
(xs0poopM  GbUT OMpezeneH Kak ONTHMAIbHBI PaCTBOPUTENb, HE BbI3bIBAIOLIMI
uHakTHBaLmio Gakreprodaros). Ilpu paGore ¢ o aroseiMu nip TamM|
HeOOXO0MMO MCTIONB30BATh MX BOJHBIC PACTBOPbI M3-3a HUYTOXKHO MAJIOH CYXOH Macchl
Bupycos (GakreprodaroB). COOTBETCTBEHHO, BO3HHKAET MPOGIEMa CMEIIEHHs BOJHBIX
pactBopoB Gakreprodaros ¢ pactopom II9A B rumpodobHOM X10podopme ¢ Hebio
co3jianms 5a30BOro KOMIO3UTa Mosumep-dar.

C npyro#t CTOpOHbI, MEJIKOJMCIEPCHAs cHcTeMa (MYJIbCHA), MOJMydeHHas M3 yKa-
3aHHOM /1BYX(a3HOM CMecH, MOJBEPrHyTas 3aMOPKMBAHHMIO M MOC/ELyIOLIeH HO-
(HIH3ALMK, OTKPBIBAET MyTh K MATepHalaM C BHICOKOPA3BHTOH MOPHCTOCTBIO (M, COOT-
BETCTBEHHO, [OBBILIEHHON CKJIOHHOCTBIO K TPOPAcTaHMIO KiIeTKamMH [2,7], MHBIMH
CIOBaMH  TIOBBIIEHHBIM TOTEHIMAIOM pEreHepalui TKaHed), uto Obulo mpoje-
MOHCTPHPOBAHO Ha MpUMepe comoiuMmepa nonu (nakrua/rankonua) (85/15) [10]. B
HacTosuIell paboTe MBI PELIMIH HCMIONB30BATh 3TOT MOAXO/ JUISl TIOTYHYEHHs TIOPHCTBIX
IUIEHOK Ha ocHOBe Guoaerpaaupyemoro IIDA, HCTONb3yeMOro B Ka4eCTBE MaTpUKCa MpH
co3anny GakTepruodarcoaepKaiux GHOKOMMO3UTOB.

MATEPHAJIbI © METO/BI

Buonerpanupyemsiii, GuocoBmectumbiii nonuadup-amun (IIDA) Ha ocHose L-¢e-
HWlanaHWHa, ceGaunHOBON KucioThl M 1,6-rexcanmuona (8-L-Phe-6), Gbin monyuen
cornmacho [1,4]. Jlnis nosyueHus BBICOKOIMCIIEPCHOM SMynbcuu Boja/pactsop IIDA B
XJI0popOpME HCIIONIB30BAIH KaK yNbTPa3sByKOBOE HM3JIyueHHE, TaK W MEXaHUueckoe
JIUCTIEPrUpOBaHKe, C LENbIO COMOCTaBICHUA J()(EKTHBHOCTH 3THX IBYX METON0B M
BeIGOpa onTuManbHOro. Mcrounnk yaprpassyka UD-20 (Tonbiua), paGoyas yactora 24
ki, uHTeHcuBHOCTH 20 Br/em?’. Jlna Oro Jucmepr HCIIOJIB30BAJIH
MHKCEp C UHCI0M 060poToB OK. 7000 MuH™.

TlopucThie MUIEHKH NOJTyYaiy no cieayiomei meroauke: 0,5 r [IDA pactsopsiu B 10
M xjopodopma M 00ABAIM 5 M IMCTHUIMPOBaHHOM Boabl. CMech mnoasepraiu
YIBTPa3BYKOBOMY HIIH OMY JIMCTIEPTHp > B Teuenue 0,5-1 MuH.
[osyueHHYIO SMy/IbCHIO BBUTMBAIM Ha uyaumiky [lerpu u ObICTPO 3aMOpaXkMBaIM MpU
-18°C. XnopodopM ynansii npu atMocepHOM HaBICHMM, a BOAY — JHO(GHIBHOMH
CywKoii B Bakyyme. MOHOJMTHbIE [UICHKH MOJydalH METOJIOM MOJIMBA M3 XJIOPO-
opMmHOro pactBopa Ha ruApoHoGH3UPOBAHHYIO CTEKISHHYIO TIOVIOKKY KaK ONUCHIBATH
panee [1, 4].

VccneioBaHue yJIbTPAacTPYKTyphl MUICHOK MPOBOJMIIM HA CKAHUPYIOUIEM JIEKTPOH-
Hom mukpockone Cam Scan (Oxford) B pexnme BTOPHYHBIX 3/IEKTPOHOB € YCKOPSIOUIMM
HanpsokerreM 20 kB. OGpasiibl oMelani Ha TOKONPOBOAIIYIO MOUIOKKY M HarbUISIH
30/10TOM B KATOJHO-MOHHOM Hcnaputese. McieoBany Kak MOBEPXHOCTH TUIeHOK (“IHO™ —
TOBEPXHOCTb MPUMBIKAIONIAA K CTEKIAHHOM MONOKKE, “BepX” — MOBEPXHOCTH COMpPH-
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Kacalomascs ¢ BO3YXOM), TaK M MX CTPYKTypy B oGbeme. ITockosibKy Ha nornepeyHbix
Cpe3ax CTPYKTypa IUIEHOK TMpeTeprieBajia ONpeeieHHyio AedOpMaLuio, BbI3BAHHYIO
BBICOKOH IUIACTMYHOCTBIO MaTepuana, Ul W3yYeHus OObeMHOH CTPYKTYpbl IUICHKH

3aMOPOXKMBAIIM B JKMJKOM a30Te M pa M, 4TO 06! a10 MHTAaKTHOCTh
CTPYKTYPEL.

BuosiecTpyKIMIO MOPUCTBIX M MOHONMTHBIX IUICHOK B 9KCIIEPMMEHTAX in Vitro mpo-
BOJIWJIM B MPUCYTCTBHH (hepMeHTa (0-XHMOTp ) COTTIACHO C it paHee HaMH

Metozuke [1, 4], MyTeM NMOTEHLMOMETPHYECKOrO THTPOBAHMS KAapOOKCHJIBHBIX TPy,
BbICBOGOIK/IAIOMIMXCS MIPH THAPO/IH3E SQUPHBIX CBA3€H OCHOBHBIX LieTieli MaKpPOMOJIEKyJT
[I1DA. Hcnonb3oBanyu aBTOMAaTHYECKHMii NOTEHUMOMETpUUeckuii Tutpatop RTS 882
(Radiometer, Jlanus). Turpaumio nposomwmi npu pH 7.4 (end point) u Temmepatype
37°C. B xauectse TutpanTa npumensian 0,1 N pactsop NaOH.

PE3YJIbTATHI U UX OBCYKJIEHHUE

BHYTpeHHSs CTPYKTYpa MUIGHOK HOCHT BBIDaKEHHBIH MOPUCTHIH, ryGKoOGpasHbIii
XapaKTep M MPAaKTMYECKH HE 3aBHCMT OT METOJa IWCIEPrHpOBaHHMsS BOIHO-XJIOPO-
(opmroii cmecn (Puc.1) Pasmepsl mop koneGamuch B npenenax 10-30 Mkm,. uto
HaXOJIMTCS B Mpe/ieiaX, CYMTAIOMXCSA ONTUMAJIBHBIM JUISl PEreHepaLiH KIETOK KOXKHOIO
MokpoBa miiekonuratromux [10].

Puc. 1. Ci ) 3IEKTPOHHAs pas/ioMa MOPHCTBIX TUICHOK MOMMdpHpamuia
8-L-Phe-6, mpuro y/IbTpa3 (A) u um (B) mucnepr
Macwra6 10 Mkm.

Hcnenosanne HWKHMX M BEPXHHX [OBEPXHOCTel IUIEHOK Takke MOKAa3aio HX
TIOPUCTYIO CTPYKTYpYIo — kak “aHa” (Puc. 2), tak u “Bepxa” (Puc. 3). Kak BuaHO u3
NPUBE/ICHHBIX PHUCYHKOB, BEPXHAA TOBEPXHOCTh IUIGHOK XapaKTepusyeTcs Gonee
Pa3BUTOH TOBEPXHOCTBIO, YeM HIKHAA, NPUMBIKAIOWAS K CTEKISHHON TMOUIONKKE.
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MoskHO

p HTh, YTO TPH 3aMC IMYIBCHH TPOMCXOMMT roTaums

P Il JIba B XJIOPOop pacTBope MoJMMepa, uTo, mocie CyGnMMalmH
BOJBI B YCIOBHAX JIHODHIBHOH CyWIKH, TPHBOAMT K GoJiee BBICOKOH MOPHCTOCTH
BEPXHHX CJIOeB MaTepHasa.

Puc.2.  Ckanmp JIEKTPOHHAs P TIOBEPXHOCTH TOPHCTHIX TUIEHOK TOJH-
8-L-Phe-6, npwur Yo (A) n (B) muc-
neprupoBannemM. Macmra6 100 MkM.

A b

PHC;i 332G P 3JIEKTPOHHas P JIHA TIOPHCTBIX IUICHOK nonudpupamuna 8-
L-Phe-6, np) YIIBT (A) u um (B) mucnepr

Macuura6 100 MkMm.
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Ha Puc. 4 mis cpaBHEHMs NPUBOAMTCS MHUKpoO(OTOrpadus pasiomMa MOHOIMTHOH
wienky [1DA, XapaKTepH3yIOUIEHCs 3HAUNTEILHO MEHEE Pa3BUTOM MOPHUCTOCTBIO.

Puc. 4. CkaHupyiomas 31eKTpOHHas
MHKPOCKOTIHA PasfioMa MOHOJHTHOl
ienkd nonmddupamuna 8-L-Phe-6.
Macuita6 10 MkM.

CrefioBano 0XKMAaTh, YTO HM3MEHEHHe MOPDONIOrHH TUICHOK OHOMIerpaaupyemMoro
TIDA Gyzmer OKasbiBaTh BIMSHHE HAa KOJIHYECTBEHHBIC MapameTpbl Guoserpaaauui.
Usyuenue (epMEHTATHBHOTO FMAPONN3a (0-XMMOTPHIICHHONN3A) B OKCMEPUMEHTaX in
Vitro Mokasano 0JHaKo, YTO CKOPOCTh GHOMErpasaluH (T.€. CKOPOCTh (JepPMEHTATHBHOIO
rMIPONM3a, OLEHMBAaEMas PacXOfoM THTpaHTa 3a 70 MHMH.), B Npejeiax OWHOKM
9KCTIEPUMEHTa, MO MEHSETCS MPH MepPeXOie OT MOHOJMTHBIX IUIEHOK K MOPHCTHIM
(Ta6muua 1). B To-xe Bpems CKOPOCTb XI oro (Hedep TATMBHOTO) TMAPOIH3a
NOPHCTBIX MUIEHOK OLLYTHMO BbILUE (M MPAKTHYECKH OJIMHAKOBA JUISl IUIEHOK MOMYYEHHbBIX
C TpUMEHEHHEM Ppa3HbIX METOJOB JMCTEPrUPOBAHMSA), HY€M MOHOIMTHBIX, HYTO
3aKOHOMEPHO C y4eToM Gosiee pa3BHTON MOBEPXHOCTH MEPBBIX.

Tab6muua 1

Hccnenosanne GHoxeCTPYKIHH P IUIEHOK 10 IHI(HD 8-Phe-6
METOOM TOT 0 THTP

(pacxoa THTpaHTa, MKMOJIb NaOH/70 MHH)

Tun njieHku XHMHYECKHiT THAPOIH3 0-XHMOTPHIICHHOJIH3

MOHOMUTHBIN 0,3+0,1 6,7+0,1

TlopucTsiii

1,3+0,1 6,8+0,2
(y/bTpa3sByKOBOE IUCTIEPrUPOBAHKE)

TlopucTerii

1,7£0,5 Z3+11
(MeXaHHYeCKOe MCTIEprHpOBaHue)

nuameTp rieHok 4 oM, Tutpant 0,1 M NaOH, t=37°C.
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MOXHO JIOTyCTHTb, YTO OTCYTCTBHME CYIIECTBEHHOH PasHMLbI B CKOPOCTAX (ep-
MEHTaTHBHOTO TMIPOJIH3a MOHOJIMTHBIX H MOPHCTBIX MUICHOK CBA3AHO C HEJOCTATOUHOM
KoHLeHTpauueii depmenta (4 mr a-xumorpuncuna B 10 ma 0,1 N pacrsopa NaCl), B
pesyibTaTe Yero 3HauMTe/bHAs 4YaCTh MOBEPXHOCTH IUICHOK He mojsepraercs dep-
MEHTAaTHBHOM aTake. JUIA BBISICHEHHS ITOTO BOMPOCA B HACTOMAIIEE BPEMs MCCIENyeTcs
3aBHCHMOCTh CKOPOCTH TMIPOJIH3a MUICHOK PA3MYHOH MOP(ONOrHH OT KOHLEHTpaliH
epmenTa.

TlosyyeHHble Pe3y/bTaThl MO3BOJAIOT 3aKIIOUMTb, YTO OMMCAHHAs TEXHOMOrHs
NepCreKTUBHA /ISl TOJTyYEHHs HOBBIX, BHICOKOTIOPHCTBIX GMOKOMIO3UTHBIX MaTEpHAIoB
C YIy4IIEHHBIMM GMOJNIOrMUECKMMH XapaKTepPUCTHKAMM, B YACTHOCTH PaHEBOTo Mo-
KpbITHs (“HCKYCCTBEHHON KOXKHM™), 00/1a/alomero Mol
TOTEHIHAIIOM.

MPUMEYAHHUE

PaGora BbimonHeHa mnpu uHaHCOBOM momnepkke MeskayHapoaHoro Hayuno-
Texnunueckoro Ienrpa (MHTILI) — I'pant Ne G-446.
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PREPARATION OF POROUS FILMS
BASED ON BIODEGRADABLE POLY (ESTER-AMIDE)

N. Kebadze, T. Kviria, L. Edilashvili*, T. Omiadze*, G. Tsitlanadze,
K. Kandelaki, G. Gorgiladze**, R. Katsarava

Georgian Technical University, Tbilisi;
* Institute of Molecular Biology and Biophysics, Georgian Academy of Sciences, Tbilisi;
** Institute of Biological Problems, Russian Academy of Sciences, Moscow

SUMMARY
Using the methods of ul and di: of two-phase system —
'm solution of biod dable poly (ests ide) s, with subseq freezing and
I ion of obtained Ision, the films with well-developed porosity were obtained.

Electron microscopic study of the films showed that the pore size of the films is within 10-30 pum
that is in the range of pore SlZES sunable for regeneranon of adult mammalian skin. The
comparative in vitro biod i is) study of ithic and porous films
has been carried out. The obtained results al]owed conclusion that designed technology is
promising for preparing bio-composites to be used as wound covering material (“artificial skin™)
having a high wound-healing potential.
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BO3BYIUTEJIA CEITUHYECKOI'O SH/IOKAPIUTA HHTAKTHBIX 1
TIOBPEX/IEHHBIX KJIAITAHOB CEP/IIIA 1 OLIEHKA MH®OPMATHB-
HOCTH HEKOTOPBIX DXOKAP/IHOT PA®MYECKUX ITIOKA3ATEJIEA

T. Incasaxuose, M. M H. Mezp A. H
T. Omxeapu, I. 3ybadanaweunu

I'py3uHCKas rocy1apcTBeHHas MeMuuHCKas Akagemus, Tounucu

PE3IOME

Bbuta u3yueHa 3THONOrUA CenTHieckoro sHaokapauta (C3) y 110 GonbHBIX, NeuuBIIMXCS B
TlpotusocencucHoM uentpe B 1995-2002 romax. YCTaHOBMTH 3THONOTHIO yjaanock B 74,5%
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ciyqaes. OTHOCHTENBHO CHM3MIACh POl cTadmiokokka. Ecau B 80-e roasl 90% ciyuaes CO
NPHXOAMIO Ha CTaHUIOKOKKH, ceifyac TONbKO 52,4%. CTpenToKOKK Obl1 NMPUUHHON GonesHu B
40,2% ciyqaes.

Hamu BriepBbie GbUIH BbISBIEHBI TaKHe PeIKHe BO3OYIMTENH CENTHYECKOTO YHIOKAPINTA, Kak
Serratia marcescens 1 Propionbacter acne.

V' GONBHBIX CeNTHYECKHM MHTaKTHBIX p
JIeBbIi H JieBoe no € TeMH, y KOT0 3a60IeBaHNe Pa3BIIOCh Ha
YIKe MOBPEXKACHHBIX KJIaNaHaX CEpALa, 4TO 0GBACHAETCA TeM, YTO B CIlydae HHTAKTHBIX K/IaNaHoB,
CepJeuHast MblllILA He YCTIeBaeT aJanTHPOBAThCA.

INFECTIVE AGENTS OF SEPTIC ENDOCARDITIS
DEVELOPED ON INTACT AND DAMAGED HEART VALVES AND
INFORMABILITY OF SOME ECHOCARDIOGRAPHICAL PARAMETRS

T. Javakhidse, M. Makhviladze, 1. Megreladze, A. Nanuashvili, T. Emkhvari,
G. Zubadalashvili

State Medical Academy, Tbilisi

SUMMARY

Infectious endocarditis is characterized by destructive valvular lesions registered at echo-CG,
positive hemoculture and arterial embolism.

We have studied aetiology of infectious endocarditis among 110 patients on the Antiseptic
Centre in 1995-2002.

Define aetiology succeeded in 74.5%. In 52.4% infective agents were staphilococcus and in
40.2% — streptococcus.

Serratia Marcescens was first discovered in Georgia as infective agent of infectious
endocarditis.

In 46 cases cardiac valve involvement was stated.

In all cases left parts of heart were extensioned and ejection fraction was decreased.
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TECT UBETOBOI KOHCTAHTHOCTH — METO/I UCCJIEJIOBAHMS
®YHKIAOHAJBLHOI'O COCTOSIHMSI CACTEMBI IBETOBOI'O 3PEHUS

. Jocanenuose, A. Kesenu, M. M M. Pe M. Tap L4
Unctutyt dusuonorun um. U. Beputamsiin Akazemun Hayk [pysuu, Toumcn;
* Hi LeHTp oy OTHH U HEBP! uu, TOunmcH
PE3IOME
Onucan TeCT, Ha TH KOHCTAHTHOTO BOCHPHUATHA

1BETa, B YAaCTHOCTH, Ha YCTAHOBJICHHE TEX MpE/IEJIOB CABHra CrEKTpa UCTOYHHKA OCBEIICHHUSA, B
npezenax KOTOPOro OCYIIECTBIAETCH KOHCTAHTHO€ BOCIPUATHE MHIMEHTHBIX LBETOB. l'Iopom
KOHCTAHTHOCTH LIBETOBOCHPHUATHSA NPEACTaBIAIOT c000ii OIMH U3 KPUTEPHEB, 110 KOTOPbIM MOKHO
CYIUTh 0 (YHKUMOHATBHOM COCTOAHMIi 3PHTENbHOM cHCTembl. TecT MOXeT GbITh HCMONb30BaH
st TOHKHX (Y C/IBHIOB, BbI3BAHHBIX BO3/IEHCTBHEM Ha 3PHTEIIBHYIO
CHCTEMY BHELIMX ()aKTOpOB WM NATOOrMYECKUX MPOLECCOB.
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COLOR CONSTANCY TEST: METHOD FOR STUDIES OF
FUNCTIONAL STATE IN COLOR VISION SYSTEM

D. Janelidze, A. Kezeli, M. Malania, M. Roinishvili, M. T hvili*

1. Beritashvili Institute of Physiology, Grorgian Academy of Sciences, Tbilisi;
* National Center of Ophthalmology and Neurology, Tbilisi

SUMMARY

The test is described intended for studies of constant color perception. Specifically, it is aimed
at determination of those limit shifts of light source spectrum, whithin which constant perception
of pigment colors does occur. Thresholds of color percep i represent one of criteria
according to which judgement on functional state of color vision system is possible. The test could
be impl d for ling fine ional shifts induced in visual system by environmental
factors or pathological processes.
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