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TIIPEBEHIIUST BTOPMYHOII KATAPAKTBI Y JETENA
H. Bepaose, M. Omuaose

I"py3uHckuii HatmonanbHblit LieHTp odranbmonoriu u Hepposioruu, Touucu

PE3IOME

Lienbto paGoThbi Obl10 M3yueHne GOPMUPOBAHMSA BTOPHUHOM KaTapaKThl y NETeH, nepeHecuux
XHPYprUuecKoe JieYeHIe KaTapaKThl, U OLEHUTb BO3PACTHBIE PA3IUYHA.

Bcero uccnenosano 60 GonbHbix (78 r1a3) ¢ BpOKAEHHOI KaTapakToil, B BO3pacTe OT 4-X J10
15 ner, KOTOpbIM ObLTa ClENaHa OMNepalysA M0 yaJeHNIO KaTapakThl ¢ NepefHeil BUTPIKTOMHEH,
6o Ge3 TakoBOM, MoOCie MMIUIAHTAaUMM BHYTpHriasHoro xpycranuka (BI'X) PMMA.
Wmnnantaums BIX Gbina yenewHoit Bo Beex ciyuwasx; [Jeuentpauns BI'X ne naGmomanach,
HeecMOTps Ha (uUOPO3 KancyIApHOro Melika. Bropuunas katapakra y nereii (ot 4-x 1o 7 jier),
MEPEHECIINX OMEPALMIO M0 YAAICHHIO KaTapaKThl C 3aHell Kancynopekcueil, passunach y 42,5%
GoNbHBIX, 'y AIeTeill ¢ orepalueii kaTapakTsl ¢ nepeHeii kancyaopekcueii —y 0,0%.

V pereii Miaauero Bospacta (4-7 JeT) NpeHMYIIECTBO ClIE/lyeT OTAATh ONeEpaluk KaTapakThl ¢
nepe/Heil BUTPEKTOMHUENT, 4TO NPeNoTBPAlIaeT pa3sBUTHE BTOPHUHON KaTapakThl. OnHako, y nereit
crapuiero Bospacta (7-15 siet) Mbl peKOMEHIyeM OMepalmio KaTapakThl C H30JMPOBAHHBIM
3aIHUM LIMPKYJISPHBIM KarCyJIOPEKCHCOM.

PREVENTION OF SECONDARY CATARACT IN CHILDREN
1. Beradze, M. Omiadze

Georgian National Centre of Ophthalmology and Neurology, Tbilisi

SUMMARY

The purpose of the study was evaluation of after-cataract formation in children, who have had cataract
surgery with- or without dry anterior vitrectomy and, when possible, assessment of the age-differences.

The retrospective study comprised 78 eyes of 60 patients with congenital cataract, aged 4 — 15,
who have had cataract surgery with- or without anterior vitrectomy after the implantation of an



intraocular lens (IOL). All patients had primary posterior capsulorhexis. The patients were
observed 3 years following the surgery.

Implantation of PMMA IOL was successful in all of the cases; despite the ongoing capsular
bag fibrosis, the IOL decentration was not observed. The incidence of secondary opacification of
visual axis in children (from 4 to 7 years of age) was 42.5% in case of cataract surgery with
posterior capsulorhexis, and 0.0% in case of cataract surgery with anterior vitrectomy.
Subsequently, it could be inferred that in this age group a posterior continuous curvilinear
capsulorhexis (PCCC) does not prevent the development of secondary cataract.

In younger children (aged from 4 to 7), it is advantageous to perform cataract surgery with
anterior vitrectomy in order to prevent the after-cataract formation; however, in older children
(aged from 7 to 15), we recommend the cataract surgery with PCCC.
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HEIPOXUMHNYECKHII AHAJIN3 ATPECCUBHOCTH KPBIC,
BBI3BAHHOI TECTOCTEPOHOM

T.M. Bepenaweunu, I'.I. Bepaose, T.I. bexan, H. /. Keauaose, M. Ilpyuose,
M. Kymanaose, I'JI. bexaa

Uncruryt pusnonoruu um. U.C. Bepuramsunm Akagemnn Hayk I'pysuu, Toumucu

Ipunsra 10.01.2005

Jlnst BbISICHEHHsl HeliPOXHMHYECKHX MeXaHH3MOB arpeccHBHOCTH, BbI3BAHHOI TecTo-
CTEPOHOM, NPOBEACHBI JKCHEPHMEHTBI HA caMuaX OebIX Kpbic. 64 Kpbichbl ObLIH M0A-
pasjesieHbl HAa 4eThbipe rpynnbl: 1) 1Mo mpupoje arpeccHBHbIE; 2) MO NpHPOAe Hearpec-
CHBHBIE; 3) MOTEPSIBLINE ArPECCHBHOCTD MOC/Ie KACTPALMH; 4) CTABIUINE ArPECCHBHBIMH M0
BO3/eliCTBHEM TECTOCTEPOHA. ArpecCHBHOCTb H HEarpecCHBHOCTb OMNpeaessiiich MoBeaeH-
YECKHMH NpOSIBJICHHSIMH B TecTe “OTKPLITOr0 MoJjisi” M YCJOBHOI peakuueii naccHBHOIO
mberanust. 0,1 v (0,2 mr) 1%-ro TecTocTepOHAa HHTPANIEPUTOHEAILHO BBOAHIIH KHBOTHLIM
2 pasa B cyrku. Juisi GapMaKoJOrH4ecKoro aHajlu3a MCNoJib30BAHBI: 5-0KCHTpUNTO(AaH
(NpeAlecTBEHHNK CEPOTOHMHA) M NPONPAHOJI0J (AAPeHOGI0KATOP) BHYTPHBEHHO, a
HOpaJpeHaJuH — MHTpaKpaHuaibHo. IT0Ka3aHo, YTO NMpPH BO3HHKHOBEHHWH ArpeccHBHOIO
noBeJeHHsl, TECTOCTEPOH BKJIIOYaeTcsi B 0OMeH OMOreHHbIX AMHHOB M MeIHATOPHBIX

nesior. Ha B iicTBHE ¢ HOPAAPEHAJHHOM YKAa3blBAIOT JaHHbIE, B KOTOPBIX
BBE/ICHHEM IPOIPAHOJIOIA ArPeccHsi FOPMOHO3aBHCHMOArPeCCHBHBIX KpbIc yeTpansietest. O
BKJIIOYEHHH TECTOCTEPOHA B OOMEH CEPOTOHHHA CBHIETEILCTBYIOT Pe3yjibTaTbl, COMIACHO
KOTOPBIM HA (pOHE HHBEKIHH 5-0KCHTPUNITO(AHA HATPY3KOIl TECTOCTEPOHA BbI3BATHL arpec-
CHIO Y HearpeccHBHBIX KpbIC He yaaBajock. Beenenne 5-okcutponTopana ycTpaHsio xa-
paKTepHble [UIsl ArPECCHH MOBeAeHYeCKIe MPOSIBICHUSI KAK Y 10 MPHPO/E arpecCHBHBIX, TAK
H Y KPbIC, CTABLIHX ArPECCHBHBLIMH M0/l BJIMSIHHEM TeCTOCTEPOHA.

KuioueBble ciioBa: arpeccus, KppICbl, TECTOCTEPOH, KaCTpalus, GHOreHHbIC AaMUHBI

B nocrneanue rozpl, u3ydyasi MEXaHM3Mbl arpeCCHBHOIO MOBEJICHHS, UCCIIEN0BATENN
YACHWIM BHHMaHWE TOPMOHANILHOM CHCTEME, B YaCTHOCTH TOJIOBBIM CTEPOHMIHBIM
rOPMOHAM, OAHMM M3 KOTOPbIX SIBISAETCS TECTOCTEPOH. DKCMEPUMEHTAMH MOKA3aHO, YTO
0/] BJIMSIHUEM TECTOCTEPOHA 110 MPUPOAE HEArpecCHBHBIE KPLICHI MPOSBIISAIOT 2JIEMEHTBI
arpecCUBHOIO MOBECHHS, BIUIOTH 10 peakuuH yOuiicTBa MblIIeH, a 1o npupoje arpec-
CHBHBIE KPbICHI M0C/I€ KACTPALIMK CTAHOBSATCS HearpeccusHbiMH [1, 5, 6, 7, 14, 15, 16].
U3BecTHO, 4TO BO BpeMsl arpeccHd B OPraHM3Me TMPOUCXOAAT OGHOXMMHYECKHE H3-
MeHeHHs1, 00yCoB/IeHHbIe HeHPOXHMMHYECKMMH CABHIaMHM B GMOTEGHHBIX aMHHAX W Me-

1101935
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JIMATOPHBIX AMMHOKHMCIIOTAX, B TOM HYHC/€, CEPOTOHEPIMYECKOM M a[pEeHEprhuieckoM
cyberparax LIHC [3, 4, 8, 9, 17, 18]. B paGote, ¢ y4eToM AaHHBIX JIMTEPATypbl, MpoO-
AHATM3MPOBAH MOJTYUYEHHDIH SKCTIEPUMEHTAIbHDIH MaTepHal, ¢ Ue/bIO BbIACHEHHS BO3-
MOIKHbIX HEHPOXMMHUYECKHX MEXaHH3MOB arpeCCHBHOCTH, BbI3BAHHON TECTOCTEPOHOM.

MATEPHAJI U METO/IUKA

DKCTIEPUMEHTBI MIPOBE/EHBI Ha caMLax GesbIx GECOPOAHBIX KPBIC, BECOM 250-300 r.
[0 MPUPOJIE ArpecCHBHbIE M HEArPECCHBHBIE XKMBOTHbIE OTOMPAIIMCH 1O METOAY Kapmu [11].

B onbITax ObUIN HCTIONB30BAHBI 64 KPbIChI, MOJPA3JENCHHbIC HA YEThIpE rpymmbl (B
Kaka0ii rpynme no 16 KUBOTHBIX, M3 HUX 12 — SKCIiepUMETaIbHbIe 1 4 — KOHTPOJIbHBIC):
1) 1o npupose arpeccuBHbie; 2) MO NPUPOJE HearpeccHBHbIe; 3) MOTEPABIIME arpeccHB-
HOCTb MOCJIE KACTPaLK; 4) CTaBLIME arpeCCUBHBIMU M0]1 BO3CHCTBIEM TECTOCTEPOHA.

ATpeccHBHOCTb M HEArPECCHBHOCTh OMPE/EIAIUCE NIOBEJCHUECKUMH MPOABICHUAMM
B TecTe “OTKPHITOrO MOJIS” U YCIOBHOMH peakuueii maccnsHoro usberanns [1, 3, 6].

0,1 ma (0,2 mr) 1%-blii TeCTOCTEPOH MNPOMHOHAT WHTPANECPUTOHEATLHO BBOAWIN
JKHBOTHBIM 2 Pa3a B CyTKM ¢ MHTepBajiom 12 uacos. Yike uepes 10-12 wacos nocie
NepBOi MHBEKLMH Y HEarpeCCHBHBIX KPbIC MPOSBIISIIMCH PU3HAKH arpeCCUBHOCTH.

Jlna papMakoIOrMuecKoro aHaIn3a GbLIM MCIOB30BAHbL S-OKCHTpUnTodGaH (npea-
LLIeCTBEHHUK cepoTonnHa) — 30 MKI/KT, BHYTPHBEHHO, HOpaapeHanun — 50 HI/KT,
MHTPAKPaHUAIBHO, IPONIPAHOION (aAPEHOGIOKATOP) — 2 MIVKT, BHYTPUBEHHO. KOHTpOIb-
HBIM JKHBOTHBIM BMECTO (h)apMaKoJIOrMUECKHMX MpEenapaToB BBOAMIM Takoe K€ KOJH-
4ecTBO (PM3MONOrHUECKOro pacTBopa. MaTepran o6paboTaH CTaTHCTHYECKH.

PE3YJIbTATbBI U UX OBCYXKJIEHUE

B rnepBoii cepuu OMBITOB y 5 M3 6 KpbIC MEPBOH IPyMIbl, HA BTOPOH ACHb rnocie
KACTPalMH, BBEJCHHEM TECTOCTEPOHA B OTKPHITOM [MOJIe BHOBb UETKO BbLIABMIMCH
9TOJIOrMUeCcKHe NMpU3HaKK arpeccu. Ilocsie npekpaieHus HHbEKLMKH TeCTOCTEPOHa yiKe
uepes 48+ 12 yacoB MOBEJEHHE OTHX JKMBOTHBIX BEPHYJIOCH K MEPBOHAYATLHOMY
(MOCTKACTPALIMOHHOMY) MOKa3aTesio. DTO ellle pa3 MOATBEPXKAACT yuacTHe TECTOCTepOHa
B arpeCCHBHOM MOBEIEHUH.

Bo BTOpOH cepuM, BHYTPMBEHHOE BBEJCHME S-OKCHTpUNMTO(aHa 6 ropmoH3a-
BHCHMBIM ¥ 6 MO TNpPUPOJE arpecCHBHBIM KpbicaM, uepes 10-20 MuHYT ycTpaHuno
arpeccHBHbIe ITONOTMYECKHE TOKA3aTeNH, KOTopble uepes 6,5+22 uacos OblIM
“occTaHoBeHbl”. TIpUMeyaTesbHo, UTO BBEJCHHE TECTOCTEPOHA 6 arpeCCHBHBIM Kpbl-
cam, KOTOPBIM TPe/IBAPHTENLHO Obll BBEJEH 5-OKCHTPUIITO(DAH, HE BI3BIBAJIO SJICMEHTOR
arpeccUBHOrO MOBE/ICHHA. DTO YKa3bIBAET Ha TO, YTO TECTOCTEPOH JIOJIKEH NPUHUMATDL
yuacTue B MHPMOMIMH CEPOTOHMHA.

Ha B3auMOJeHCTBHE TECTOCTEPOHA M HOPAAPEHATMHA B arpeCCHBHBIX MPOSABICHUAX
YKa3bIBAIOT CJIC/IYIOIINE CEPUN IKCTIEPUMEHTOB.

VIHTpaBeHTPHKYIAPHOE BBEICHHE HOPAJPEHAIMHA 6 10 NPHPO/E HEArPECCHBHBIM U 6
HearpecCHBHBIM T0C/IE KACTpalMu KpbicaM, criyets 20-30 MHHYT BbI3BIBATO sBHbIC
NpPU3HAKH, XapaKTepHbIe ISl arpeCCMBHOCTH y BCeX 12 JKMBOTHBIX, MPOJOJIKAIOLLHMECS
8,4+273 uaca. B mnocnenHei cepuM OMBITOB Yy BCEX JKMBOTHBIX Kak MO NpPUPOAC



arpeccHBHbIX (6), Tak M TOPMOH3ABUCHMOArpecCHBHbIX (6), mocjie BHYTPUBEHHOIO
BBEJCHHs MPOMNPAHOJIONA, SBJAIOUIErOCs MOIIHBIM — aJpeHOGI0KATOPOM, —arpeccus
yeraHsnach Ha 6,4 +2.4 4acoB; JKMBOTHBIC MPEBPALIAJMCh B HEArPECCHBHBIX, YTO
TMOATBEPIKAACTCS M STONOTMUECKUMU MOKA3aTe/IAMHU.

Heo6X0auMO OTMETHTB, YTO y BCEX KOHTPOJBHBIX KMBOTHBIX, MOJ BIMSAHHEM (H-
3HOJIOTHYECKOr0 PacTBOpa HaGJIONATUCh HE3HAUMTEIbHbIC M3MEHEHHs B TOBEJICHHH, B
npejiesiax “HOpMbI”, COOTBETCTBYIOLIEH KaX10M rpynre.

HccnenoBannsMi HeHPOXMMHMUYECKOrO TUIAHA TOJMyYEeHBbl JaHHbBIC, B KOTOPBIX MNpH
arpecCHBHOCTH, BBI3BAHHOM Pa3M4HBIMH (hapMaKOJIOrHUECKMMH TperapataMu (Harnpu-
Mep: napaxyuopeHuaaTaHiHoM, heHaAMUHOM W/MIIH NHIOKAPITMHOM), OTMEUACTCS YMEHb-
IIeHHe KOJIMYECTBA CEPOTOHMHA B FOJIOBHOM MO3ry (B amuriaje, rMMnokamrie, ruro-
Tallamyce M OOOHSTENbHBIX JIyKOBHMUAX). Hapsmy ¢ 5THM, NPOMCXOAMT MOBBILIEHHE
COOTHOLUCHHs M@Ky HOPaApeHAIMHOM H CEPOTOHHHOM, B pe3ysibTaTe uero Bo30ysx-
JIAIOLIMEe aMHHOKHCIIOTBI (aCMapTar, [JIF0TaMar) JJIOCTOBEPHO NPEBAIMPYIOT HaJl TOPMO3si-
LIMMH aMHMHOKHMCI0TaMK (acnaparu, rmotamut, TAMK, rvuun) [2, 3, 10, 12, 13].

B crpykTypax TrOJIOBHOrO MO3ra, Kak HEarpecCHBHbIX, TaK H TOTEpsABIIMX
9KCIIEPUMEHTAIBHO ~arpeccHio, KpbIC MPEBAIMPYIOT IPOLECChl  TOPMOJKEHHS, UTO
MOJTBEPIK/ACTCSl YMEHbLICHHEM COOTHOIIGHHsS aMMMaKa M0 OTHOLIEHHIO K IJIIoTaMarty,
[JIOTAMMHOBOM ~ KMCJIOTBI K IJIIOTAMMHY, IJIIOTAMHHOBOH kuciotel kK I'AMK
HOpaJipeHaiHa K cepoTonuny [2, 3,4, 8, 17, 18].

Takum 006pa3oM, MOKHO MPE/NOJIOKHTb, YTO TPH BO3HUKHOBEHMH arpecCHBHOrO
TMOBE/ICHHsI, TECTOCTEPOH BKJIIOYaeTCss B OOMEH OMOreHHBbIX aMHUHOB M MEIMATOPHbIX
amuHOKKCI0T. Ha B3anMojieiicTBHE ¢ HOPAJPEHAIMHOM YKa3bIBAIOT HAlW BbILIETIPUBE-
JIeHHbIE DKCTIEPMMEHTBI, B KOTOPbIX BBEJCHME FOPMOH3ABUCHMOArPECCHBHBIM KpbiCaM
apeHoGI0KaTOpa MPOMNpPAHOJIOA YCTpaHsUio arpecckio. O BKIIOUEHHH TECTOCTEPOHA B 00MEH
CepOTOHMHA YKa3bIBAIOT HALIM Pe3yJbTaThl, a Takke AaHHble juteparypel [4, 10, 12],
COIJIaCHO KOTOPbIM Ha (hOHE MHBEKLIMH S-OKCHTPUNTO(haHa, HArpy3KOil TeCTOCTepOoHa He
YAABaIOCh BbI3BATH DJICMEHTBI ArpPeCCHM y HEarpecCMBHBIX KPbIC, a BBeJeHHE 5-
OKeuTponTo(aHa yCTPaHsIo XapaKTepHbIe Ul arpeccHH MOBEIEHUECKHE NPOSBIEHHS Y
10 NPHPO/IE arpecCHBHBIX M Y KPbIC, CTABLIMX arpeCCHBHBIMH T10J1 BAMSHHUEM Mapaxyiop-
(eHMTaTaHNHA U TECTOCTEPOHA.
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NEUROCHEMICAL ANALYSIS OF
TESTOSTERONE-INDUCED AGGRESSIVENESS IN THE RATS

T. Berelashvili, G. Beradze, T. Bekaya, I. Kvachadze, M. Pruidze, M. Kutaladze,
G. Bekaya

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

SUMMARY

In order to assess neurochemical mechanisms of the testosterone-induced aggressiveness,
experiments have been carried out in the male Wistar rats. Total of 64 rats was divided into four
groups: 1) naturally aggressives, 2) naturally non-aggressives, 3) the rats, which lost aggres-
siveness because of castration, and 4) the rats, which became aggressive because of testosterone
administration. Aggressiveness and non-aggressiveness were evaluated in behavioral tests in the
Open Field, and in conditional reaction of passive avoidance. Testosterone has been administered
to the animals intraperitoneally, twice a day, at a dose of 0.1 ml of 1% solution ((0.2 mg). For
pharmacological analysis the S-oxytryptophan (precursor of serotonine) and propranolol (-
adrenoblockator) have been used intravenously, and norepinephrine — intracranially. It has been
shown that in a case of aggressive behavior onset testosterone does incorporate into the biogenic
amines’- and mediator amino acids metabolism. At interaction with norepinephrine the data point,
in which administration of propranolol into the hormone-dependent aggressive rats abolishes
aggression. Incorporation of testosterone into the serotonine metabolism is certified by the results
according to which on the background of 5-HT injection, loading with testosterone does not induce
aggression in the non-aggressive rats, while 5-HT injection abolished behavioral manifestations
characteristic of aggression, in both naturally aggressive rats and those made aggressive under
testosterone.
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M3YYEHUE HEKOTOPBIX BUOJJOTMYECKHUX
CBOMCTB 9HTEPOKOKKOBBIX IITAMMOB,
BBIIEJTEHHBIX B TEBUJIMCH B 2003-2004 rr.

T.A. Bypoymaweunu, A.O. I'onuoscaweunu, M.A. [spnuawieunu,
C.B. Uxap nu, H.H. Bonovipes, . Capanuose, H. /Ipicanapaweunu

AO “Buoxumdapm”, T6unucu; Hucturyr Gakrepuodariu,MHKpOGHOIOTHH 1 BUDY-
conorun um.I". Dnnasa Akasemun Hayk I'py3un, Tounucu

Ipuusra 10.01.2005

MpencraBienuplii GparMeHT paGoThl CTABWI 337a4y H3YYHTb HeEKOTOpbie Guosio-
rHYECKHE XapAKTePHCTHKH POJa IHTe[ € LeJIbIO JaJIb 0 MX TP npu
BbUIEJICHHH AKTHBHBIX GaKTepHO(GAaroB M ¢ MepenexTHBOIl co3aanus jieuebHO-npoduIaK-
THYECKOr0 Npernapara.

W3 pasinyHOro naTo/iorH¥yeckoro MaTepHasa BblieeHbl MHKPOOPraHH3MbI, KOTOpbIE
HAeHTHPUUHMPOBAHDI, 10 GHOJIOTHYECKHM H KYJIbTYPAJIbHBIM CBOHCTBAM, KAK JHTEPOKOKKH
(Enterococcus faecalis u Ent.faecium). BoisiBiieHbl ONTHMAJIbHbIE YCJIOBHS HX BbIpaLLHBa-
HUST HA PA3IMYHBIX THTATEAbLHBIX cpefax u pH, onpeesenbl GepMEHTATHBHAS H FEMOJINTH-
yeckasi AKTHBHOCTH. MI3yuena pe3sncTeHTHOCTh WITAMMOB K aHTHOAKTepHAILHBLIM Npenapa-
TaMm — 21aHTHOMOTHKY M 2 XHMHONpeENapaTam. YCTaHOBIEHO, YTO LHPKYJUpylouwe B
TOUINCH JHTEPOKOKKH €/1a00 UyBCTBHTEIbHBI K aHTHOHOTHKAM NEHHUNIHHOBOIO Psifa,
0HOMY M3 MAKPOJIHI0B — PUGAMIHUNHY W MIMKONENTHIHOMY BAHKOMHLHY — 33,3-36 %;
NPAKTHYECKH PEe3HCTEHTHbI B OTHOLICHHE TETPALMK/IMHOB, AMIHOIJIMKO3HAOB H XHMHO-
npenaparos — GucenTosy H GypasoniIony.

KJlioueBble ¢/10Ba: YHTEPOKOKKH, aHTHOHOTHKOPE3HCTEHTHOCT, dnuemuosiorus 2003-2004 rr.,
TOunucu

3a mociaeaHHe rofbl OTMeuaeTcs OypHbIH POCT KOKKOBBIX MH(EKLHMH, B TOM 4ucie
SHTEPOKOKKOBBIX M, YTO 0COOEHHO Ba’kHO, HauMHas ¢ 80-X ro/10B MACT HAPACTAHHE YHCIIA
3a60/1IeBAEMOCTH BHYTPHOOILHUYHON HEdekumeii [3, 5-8, 15-17, 27].

Hapsizy co cTaMIOKOKKOBBIMH M CTPENTOKOKKOBLIMH MH(EKLMSMH, BbI3BAHHbIMH
TO/MPE3HCTEHTHBIMY K aHTMOHOTHKAM LITAMMAMH, Y)KE M OHTEPOKOKKHM (HIypHpYyioT
Kak HO30KOMHanbHbie (BHyTpubonbHuuHbIe) [1, 9, 18, 23-25].

Io pesynbratam uccienosaruii T.C. [lonsikoBoi ¢ cOaBT. aspoOHOro MHKpOGHOTO
(oHA B OTONAPHHTOJIOTHUYECKOM OTAEICHHH, GbUTH BbIIETEHDI IITAMMbI MHKPOGOB POIOB
Staphylococcus, Streptococcus, Enterococcus, Pseudomonas, Acinetobacter, Klebsiella,
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Flavobacterium, Citrobacter, Enterobacter, Escherichia, Aspergillus, Candida ' u3 Beex
ITAMMOB /10 55% OKa3a/lMCh FOCIMTAJIbHBIMU, T.€. LITAMMAMH, KOTOpble B MpoLecce
UMPKY/ILMA B yCJIOBHSX CTAllMOHApa, aJalTHPOBaHbl K Cpefie M MpUOOpenu yCToi-
YMBOCTb K HEOJIArONMPUATHBIM (JAKTOPAM, B YAaCTHOCTH, K MPUMEHAEMbIM B JaHHOM Y-
pexIeHMM aHTHOAKTEPHANIbHBIM TIPerapaTam, Iie yAeabHblil BeC JHTEPOKOKKOB COCTaB-
a1 17% oT BeexX BbleIeHHBIX ITaMMOB [4].

BbI0 yCTaHOBJIEHO, YTO Ha 0O SHTEPOKOKKOB NPUXOAUTCS 16% HO30KOMHMasbHbIX
MH(EKUMH MOUYEBBIBOASLIMX MyTeH, 12% — HO30KOMHAIbHBIX paHeBbIX HHdeKumi 1 9% -
cucteMbl kposoToka [10].

Kak ormeuaior B coux uccnenoBannsax M.A.'ypesuu u C.f.Tasuuna, B noant-
GHOTHUECKYIO 5Dy Halle BCErO JUArHOCTHPOBAIM CTPENTOKOKKOBbIH SHAOKAPAUT, B 60-¢
roapl — cTadunoKoKKOBbIA [2]. OHOM W3 NPUUMH Pa3BUTHS MH(BEKIMOHHOTO JH0Kap-
JIMTa B COBPEMEHHbIX YCJOBHAX, HApsLy CO CTPENTOKOKKAMH, CTa(QMIOKOKKAMH, rpam-
OTpHLIATEbHBIMU GAKTEPUIMH W TpubaMu, ABSIOTCA SHTEPOKOKKH — 10 7%Ciyyacs.
Ouarv MHQEKLUMH JIOKAIN30BaHbl B JKETYJOUHO-KHIIEYHOM M MOYETNOJOBOM TPAKTaX,
03TOMY SHTEPOKOKKOBBIM 3HIOKAPAMT BCTpeuaeTcs uaule y OGOJbHBIX, MEpPeHEeCInX
MOJIOCTHBIE OMNepalny B OPIOLIHOM MONOCTH M XapaKTepU3yeTcs KpaiHe 3/0Kauect-
BEHHBIM TEUEHHEM, MpPM 3TOM OTMEYAIOTCS pasMuHble KIMHHueckue (opmbl 3a60-
NeBaHus: GaKTEpHEMHs, TOKCHUecKas GAaKTepHeMHs, Cercuc, peMuccHs 3aboneBaHus B
3aBMCHMOCTH OT STHOJIOTHYECKOI XapaKTePUCTHKU AreHTa, BbI3BABLICTO HH(EKUMOHHbIF
supokapaur [11, 13, 19, 22]

B pasHbIX CTpaHAaX MHPa OTMEYAETCs, TAkoKe, STHOIOTHYECKUH (aKTOp SHTEPOKOKKA
kak Bo3OyauTens uHdekuuonnoro suaokapaura [13]. Tak B Benbruu dHTEPOKOKK
BbiceBasicst B 18% ciyuaes. AHaIOTHYHbIE JaHHbIE COOOAIOTCA (DPAHILY3CKHMH , aMEpH-
KaHCKMMH M I0sKkHOApUKAHCKUMHU yuenbimu [11, 12,27, 29].

Ocolyi0 OMacHOCTb HTEPOKOKKH MPENCTABIISIOT B MEJMATPUHM, T.K. OHM BCE ualle
CTaHOBATCA MNpUUMHON uH(eKuMii B JeTckux craumonapax. HamGomee BbICOK pHck
9HTEPOKOKKOBBIX MH(EKIMH y HEJOHOLIEHHBIX W MAaOBECHBIX HOBOPOXK/IEHHBIX, MPH
MHBA3MBHBIX BMELIATEbCTBAX — B a0JOMMHAIBHON XMPYPrHH, NPH MPELIECTBYIOUEM
neyeHnu aHTHOHoTHKaMH [3, 6].

ITo coobuienuto areHctsa Peiitep (exanbHbIM SHTEPOKOKK OMH M3 Haubosee onac-
HBIX M KOBAapHbIX MMKPOOOB, T.K. XapakTepu3yeTcs BBIPAKEHHOH reHeTHUECKOH yCTOMH-
YMBOCTBIO K JIEHCTBMIO MHOTMX aHTHMOMOTHKOB M KOTOPOTO BCE Hallle MMEHYIOT “cymnep-
MHKpOOOM”™ M3-3a HEBO3MOXKHOCTH OCTAHOBUTh UX Pa3MHOYKEHHE B OPraHM3Me MalMeHTa
C MOMOLIIBIO JIEKAPCTBEHHBIX MPENapaToB.

DopMHpOBaHHE “CynepMHUKpo06a” — roCMUTAILHONO IITAMMA HAUMHACTCS B PE3yJib-
TaTe CEJEKTUBHOTO NeMCTBUS aHTUOMOTHKOB. ['eHeTHUYeCKHii MexaHu3mM hopMUpPOBaHHS
YCTOHUMBOCTH BO3MOYKEH MPH CEJEKIIMH MYTalMii B CTPYKTYPHBIX T€HaX MHILEHe JefcTBus
AHTHOMOTMKOB WJIM TIPUOOPETEHHEM OT APYrMX BHJIOB MHKPOOPraHM3MOB JETEPMMHAHT
YCTOMUMBOCTH € MOABIKHBIMH T€HETHUECKUMH dieMeHTamH [5-7, 25, 26, 28, 30, 31].

DHTePOKOKKH paHee KIacCHPULIMPOBAIH KaK CTPENTOKOKKH CeposIorHueckoi rpymibl /] no
Jlancdunba. Ho B 1984 r., onu Gbutu BbieNeHbl B camocTosTeNbHbIH pon Enterococcus,
¢ TMNMUHBIMK NpeacTaBuTensMu — Enterococcus faecalis u Enterococcus faecium.

DeKabHble YHTEPOKOKKH ABAIOTCS MPEICTABUTEISIMH MOCTOSHHON MHKPOQIOpbI
yesIoBeKa M M03BOHOUYHBIX JKHBOTHBIX M PACTIPOCTPaHEHbI B OKPYIKAIOLIEH cpejie.
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Bonee uyem S50-neTHel MPaKTHKONM NPUMEHEHHs aHTMOAKTEpPHAIbHBIX MpErapaTos,
Hapsly C TaKMMM (DAaKTOPaMU PHCKA, KAK TSUKECTb TeueHHs 3a00/IeBaHus, JUTMTEILHOCTD
npeGbIBaHMA B CTALMOHApe, 3/I0KaYeCTBEHHble 3a00/eBaHus KPOBH, TPAHCIUIAHTALWA
OpraHoOB, KapAMOJOTHYECKHE M XHPYPrHUYECKHE MAHMITYJISUMH, HAPKOMAHHMS, CO3/aHbl
NPEANOCHUTKH /UT BOSHUKHOBEHMs YCTOWUHBOCTH IITAMMOB K aHTHOMOTHKAM, BKJIOUas
AMMHOTJIMKO3MbI, TJIMKONENTHIbI (BAHKOMULWMH, Telikoruianus), uedanocnopuusl 111
TIOKOJICHHSI.

Ocobyto mpoliieMy CO3JAIOT BAaHKOMHUMHYCTOHYMBBIC LUTAMMbI, YTO MO MHEHHIO
CHELMANINCTOB CBA3AHO C MPUMEHEHHEM TJIMKOMENTHIHBIX aHTHOMOTHKOB HE TOJIbKO B
MeMLMHCKOI IPAKTHKE, HO M B CENLCKOM XO3SHCTBE, B KAYECTBE KOPMOBBIX /100aBOK
U1 KMBOTHBIX. IlepBble BaHKOMHMLMHPE3UCTEHTHBIC LITAMMBI OHTEPOKOKKA Oblin
Boizesensl Bo dpanimy 1 Anrauu B 1986 romy [20, 21]. “B3pbIs” BaHKOMHLIMHpE3HC-
TEHTHBIX IITAMMOB, [0 BBIPAKEHHIO HEKOTOPLIX ABTOPOB, SBJISCTCS NpPEIBECTHHKOM
KpYIHOMH KaTtacTpodbl.

Hacrosimas paGota cTapua 3ajady M3yuHTh HEKOTOpble OHOIOrMYECKHE Xapak-
TePUCTHKH GaKTepHil pojia SHTEPOKOKKOB, C LEIbIO AAIbHEHLICro UX NPUMEHEHUs Npu
BbIEJICHHH AKTHBHBIX OakTepuodaroB M MepCreKTHBOM co3janus JieueGHO-npodu-
JIAKTHYECKOTO Mpenapara.

MATEPHAJI 1 METO/IbI

IlTaMMbl SHTEPOKOKKOB M MATOJIOTMYECKHi MaTepha NojyueHbl W3 GObHULL H
1a60PaTOPHH IMArHOCTHYECKO-MEAHLMHCKOrO tenTpa “/lnarto3-90” r. Toumcu.

TuTaTesbHble Cpe/ibl: FHTEPOKOKKArap, KpOBSHOH arap, THIpOM3aT pbiGHOH MyKH,
KaK OCHOBA TBEPJOH M >KMAKO# muTaTenbHol cpen ([PM), cepaeuno-mosrosas, Judxo,
Curma, Bpeiinxapr. CTanaapTHbIC AMCKH, NPONUTAHHbIE aHTHOMOTHKAMH W XMMHOTIPE-
napatamu. CMB, nponurantbie caxapamu.

PE3YJIbTATBI U UX OBCYIKIEHUE

Ipu nocese PasIMUHOrO KIMHUYECKOTO MaTepuaia — PHOs, KPOBH, MOUYM, Kaia,
IPY/IHOTO MOJIOKA, OTAE/ISEMOro K3 PaH M MOCTONEPALHOHHDIX HATHOCHHH, — H U3yueHHHU
MA3KOB T0Jl MUKPOCKONOM ObUIH BBIICTCHBI IITAMMbl C MOJ03PCHHEM Ha SHTEPOKOKK.
KpoBb OT GOJNBHBIX ¢ CENTHYECKHUM COCTOSHWEM 3aCeBaM B JKMAKYIO MUTATEIbHYIO
cpety ¢ 1% IIIOKO3bI, MOCIE YEro BBICEBAIM HA KPOBSHOM arap M MpOJOJKanv Ha-
Gmonenus B Tedenue 30 cytok. ITepBuunble MOCEBbI BbIACPKUBAIN B TEPMOCTATE NpH
temnepatype 37°C, 2-3 cyTok.

TToBTOpHOE M3yHeHHe MasKoB C [OCEBOB, MOJBHKHOCTH MHKPOGOB M OKpallMBaHHE
ux no I'pamy nokasaso, 4To 5TO FPaMIOJIOKHTENbHbIC HEMOABHKHBIC KOKKH CTPENTO-
KOKKOBO# MpHpo/bl. JIjisi YyTOUHEHUs WX TPHHAIEKHOCTH K SHTCPOKOKKAM, MPOM3BO-
WM PACCEB HA MUTATENbHYIO Cpefy — dHTepokokkarap. Ha nanmoii cpese naGmonanu
pocT MUKpOGOB B TeueHHe 24-48 uacos MHKyOaLMH, IIPH TeMIIepaType 37°C. IlockoibKy
Ha SHTEPOKOKKArape BO3MOXKEH POCT CTPENTOKOKKOB, Mocie 0TO0pa KOIOHMH H3ydany
X crnocoGHocTh pactu npu Temnepatypax 10°C u 45°C. Kak n3BeCTHO, CTPENTOKOKKH
Pas/TMUHBIX CEPOJIOrHUECKMX TPyNM crocodHbl pactu npu 10°C; B oT/iMuMe OT HHX,
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crpenTokokku rpynmnbl J[ (no Jlanachuaba), T.e. SHTEPOKOKKH, PACTYT Takke W MpH
45°C, xora npyras pa3HOBHIHOCTb CTPENTOKOKKOB — Streptococcus salivarius, pacter
NpU 3TOM Jke Temmeparype, HO He crnocobHa maBath pocta mpu 10°C. Takum oGpasom
YAANnoCh BbLAEIUTD 39 ITAMMOB SHTEPOKOKKA.

Tabnuua 1
MCcTOYHHKH H KOJHYECTBO BbIIEJEHHBIX IHTEPOKOKKOB

HcTOuHNK BbIEIEHHS ILUITAMMOB KosanyecTBo miraMmoB

KPOBb

IpyIHOE MOJIOKO
MoCTONepalMoHHas paHa
eiika MaTKu

Moua

yxo

3eB

Kan

[N
Boww—»—0

Jins nonbopa ONTHMAJIbHBIX YCJIOBHiA BbIPAlMBAHKS YHTEPOKOKKOBBIX MHKPOOpra-
HU3MOB, McCieI0Band MOpHOIOruio GakTepHaibHBIX KOJOHMH Ha Pa3IMUHBIX MHTa-
TEJBHBIX CPelax C pa3IMuHbIMM 3HaueHusmu pH u Temnepatypuoro pexxuma 37°C u
10°C. OueHKy pocTa KyJIbTyp NPOBOAMIIH 110 yCJIOBHOI, 4-0aiibHOii, cHCTeMe.

Tabnuua 2
Onpesesienne ONTHMAILHBIX YCJIO0BHIi BHIPAIMBAHIS YHTEPOKOKKOB
Tun cpeanbt pH 37°€ 10°C Mop(ponm:lm

KOJIOHHH
1. Cpena dupmbl Curma 72-7,4 2 1 S-O-¢popma
2. Cpena dupmbr Curma +0,4% rmoxkossl | 7,2-7,4 3% 2 S popma
3. Cpena ndko 72-7,4 34 3+ S popma
4. Cpena Indxo 9,6 3 2+ S popma
5. Cpena Tn¢xo + 0,4% riaoko3bt 9,6 34 2-3+ S dopma
6. Cpena [Tudko + 0,4% rmoko3st 72-7,4 37k 2-3+ S ¢opma
7. Cpena Bpeitnxapt 7,2-7,4 4+ 4+ S ¢opma
8. CepneuHo-mMo3roBast 7,2-7,4 4+ 4+ S ¢popma
9.'PM 7,2-7,4 1-2+ 1+ S-O-¢popma

Kak BuaHO m3 Tabamupl, Hanbonee onTumanbHO# cperoi, pH 1 TemnepaTypHbIM pe-
JKHMOM IS BBIPALIIMBAHUS SHTEPOKOKKOBBIX MMKPOOPTaHW3MOB SIBJISIOTCS  CPe/ibl
cepaeuHo-mosrosas u Bpeiinxapra npu temnepatype 37°C u 10°C u pH 7,2-7.4, xots
pocT MUKpOGOB ObLT oTMeueH 1 nipu pH 9,6.

C 1enbIo Onpe/eieHns BUIa SHTEPOKOKKOB, TPOBO/IMIIM PACCEB MUKPOOPTaHM3MOB Ha
CcrieLManbHOM HTEPOKOKKOBOH cpejie, crocobHoi pasaenuts poj Enterococcus Ha BHbI
E.faecalis u E.faecium. HaGmozenuns Benu B Teyenue 24-48 yacos. Ilpu pocte Ha mu-
TaTeNbHON cpejie KOJNOHMH GopoBoro upera, ux onpenensnu kak E.faecalis, konouuu
CHPEHEBATO-PO30BOTO 1BeTa cO cBeTbiMH oboakamu — E.faecium. Bes konnekuus 39



CBEKEBBIIENIEHHBIX M 9 My3eiiHbIX WTaMMOB OblIa MojapasaesneHa Ha Buabl E.faecium —
18, u E.faecalis — 30 wrammos.

Mapamiensho, s auddepeHumaiy SHTEPOKOKKOB, ObLTM MpoBepeHbl Mx Guo-
XMMHUECKHe CBOICTBA Ha TBep/OH muTaTesbHOM cpele, ¢ npumenenrem CHB (cuctembl
MHIMKATOPHBIX Gymar), MpOINMTAHHBIME CaXapaMH — IIIIOKO30H, caxapo30i, JaKTo30H,
MaHHHTOM, COPOHTOM, apabHHO30ii.

Pe3ynbTaThl GMOXOMHYECKHMX PeakKlil yuuThiBaau yepes 24 u 48 vacos. 48-uacosoe
HAGMIONIEHUS T103BOJIMIIM YTOUHUTb HESCHBIE PEaKLMH, OTMEUEHHbIE Ha BTOPbIE CYTKH.
Coryiacho 8-omy m3janmio onpeaennrens Mukpo6os bepru, E.faccalis cnocobnbr pac-
WETUIATH Caxapo3y, JaKTO3y, MaHHHUT, COPOUT, ¢ 06pazoBaHMEM KHCJIOThI 6e3 rasa, HO He
pasnararot apabuHO3Y.

B otinume oT Hux, E.faecium He (epMeHTHPYIOT COPOUT, HO NAIOT MOJIOKHTENIBHYIO
peakLuio 1o apabuHo3e.

B TaGnuue 3 npuBeleHbl JaHHbIE MO H3YYeHHIO (PEPMEHTATHBHBIX CBOWCTB HTE-
POKOKKOB.

Tabnuua 3

®emMeHTATHBHBIE CBOIiCTBA IHTEPOKOKKOB, ONpe/Ae/IeHHbIC B OTHOLIEHHEe caxapos

BCEro INTAMMOB | TJIIOKO3a | caxapo3a | JIaKTO3a | MaHHHT copouT apabunosa
48 48 + 47 + 48 + 48 + 42 + 30+
—NPUMEYAHHE : + MOJIOKUTEbHAS PEAKLIHS.

U3 pe3ynbTaToB MCCIIENOBAHUH BHIHO, UTO STOT MPH3HAK CBOKMCTBEH HE BCEM Mpej-
© CTAaBUTENAM BHJA M HE BCErZA KOPPeMpYT ¢ AndQepeHtuauneii mraMmos Ha BUAbI ©
\ [IOMOLIBIO CEJICKTHBHOM CpeJibl — SHTEPOKOKKarap.

B uH(EKUMOHHON NaToIOrMK YesioBeka 0oCo0YIo OMacHOCTb MPEACTAaBIISIOT IemMo-
JIMTHYECKHE MUKPOOpraHusmbl. C LE/bIO BbIABICHHS COCOGHOCTH NMPOLYLMPOBATH Ie-
MOJIM3HMHBI, Oblla NPOBEPEeHa KOJUIEKLHs WITAMMOB SHTEPOKOKKOB, KOTOPbIC pacceBaiy.
Ha arape ¢ 5% neuOPUHUPOBAHHON KPOBH. Pe3y/IbTaThl OMBITOB YUUTLIBAIN Uepes 24 u
48 vacos. TTo npouiecTBry 24 4acoB, FeMOJIMTHUYCCKHE CBOMCTBA BhIABICHbI Y 37 WTaM-
MOB, Ha BTOPbIE CYTKH Ha0JII0IeHHi1 KOJIMYECTBO NeMOJIM3UH-TIPOAY IMPYIOLIHX LUTAMMOB
OCTAIoCh MPEXKHUM, OJHAKO 3aMETHO YBEIMUMIACh 30HA JiM3uca sputpoumtos. Hano
OTMETHTB, YTO U3 CBEXKEBbIIEICHHBIX LITAMMOB TOJILKO 2 HE MPOJ1yLIMPOBaJIH FeMOJIU3HH,
Tak ke Kak ¥ 9 My3seiiHbIX wWwTamMmoB. Kak BMAHO, MoTeps My3eHHBIMH LITAMMaMH
CMOCOGHOCTH K JIM3MCY IPUTPOLIMTOB CBA3aHA C YCJIOBHAMM XPaHEHHUS LITAMMOB.

[Ipy MOCTYIUICHMH MATOJIOPHYECKOr0 MaTepuaia W BBIIEJIEHUH YHCTOM KyJBTYpBI,
SHTEPOKOKKOBbIE LITAMMBI ObUTH MPOBEPEHBI HA UyBCTBUTEILHOCTL K aHTHOAaKTepHaslb-
HpIM nipenapatam, k 21 anTuGMOTMKY W 2 XuMmuonpenapatam — Gucenrony W dypa-
30/IM/I0HY, METOJOM uckoB B Moaudukauun Kup6u u Bayspa. BynbonHyio KysnbTypy
HAHOCW/IM Ha arap B uawike [leTpu, JIMIIHIO KUAKOCT oTcackiBay. [locie noacyum-
BaHMs yallek, Ha arap HAHOCHJIM AMCKH (QUILTPOBAILHON Gymar, NpornMTaHHbIC aHTH-
GuoTHKaMK M XMMHonpenapatamu. [locne nukyGaumu nocesos npu 37°C B Teuenne 18
YacoB, M3MEpAIM 30HY 3afepXKKH pocTa Hccienyemol kynbTypbl. Llltammer kmac-
CHQUUMPOBATM KaK YyBCTBHTE/IbHBIC, yMEPEHHO-UYBCTBUTE/IbHbIE W PE3UCTEHTHBIC, B
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COOTBETCTBMU CO CTAHIAPTHOM TECT-Ky/IbTYpOil. B OmbIT GbLIH B3ATE aHTMOMOTHKM GaK-
TepULMIHON M GAKTEPHOCTATMUECKOH aKTMBHOCTH C PA3MUHBIMM MEXaHM3MaMu Jeii-
CTBMSA Ha KJIETOUHYIO CTeHKY, perutukaumio JIHK, cunres Genka u (pepmMeHTaTHBHYIO
cucremy.

TTeHUIMTMHOBBIH PSIZL PECTaB/IeH AaHTHOMOTUKAMK — MEHULIMILINH, OCTIeH, aMOKca-
LMJITHH, OKCALIUTHH, aMIMIMILIHH, aMITHOKC; Ledanocnoputbl — antnénotnkamu I u 11
nokonenuii: nedasonun, nedanekcun 1 kiapopan; amuHormmkosuast I u 11 nokonennii —
CTPENTOMULIMHOM, TeHTAMHLIMHOM; TETPALMKIMHBI — TETPALMKIIMHOM, AOKCHIMKIHHOM, METa~
LMKTHHOM; (DTOPXMHONOHBI — LIMIPOGIOKCAUMHOM; TPYTINY MaKPOJIMIOB COCTABIIATH SpH-
TPOMHLIMH, PyTH/I, PUGAMIHLIMH, A TAKKE B-TaKTAMOBbIH AHTHOMOTHK — BAHKOMHIIMH.

Kak Buano u3 TaGnuipl 4, 3 aHTHOMOTHKOB NMEHULIMUTMHOBOTO pAsa, Haubosnee ak-
THBHO MOJABIAET POCT SHTEPOKOKKOB aMOKCALMIMH (51% LITAMMOB), B HEKOTOPO¥
CTelNeHH UyBCTBUTENbHBI K OZIHOMY W3 MAKpOJIM/IOB — PU(aMULIMHY M MIIMKONENTHIHOMY
BaHKOMHIIMHY, B ipeaenax 36,0-33,3% (cooTBETCTBEHHO).

Tabnuua 1
Onpeaesenye YyBCTBHTEbHOCTH IITAMMOB YHTEPOKOKKA
K AHTHMHKPOOHBIM Npenaparam
AnTiéaxTepnab- | 1YBCTBHTE/IbHbIE 'YMepeHHO-4yBCTBHTE/IbHbIE PesncrenTHbIe
Hble Mpenaparsl abe. % ade. % abe. %

NEHULMIUTHH 3 12,8 12 30.7 22 56,5
oCreH 13 333 6 15:5 20 51,2
AMOKCALIJTUH 20 512 3 4.7 16 41,0
OKCALIWITUH 6 155 2 5,0 31 79,5
AMITHLMUTHH 12 30,7 6 15;5 21 53,8
AMITHOKC 12: 30,7 8 20,5 19 48,8
uedanozonuu T 18,0 6 155 26 66,5
tedanekcut 2 5,0 5 12,8 32 82,2
knadopan 5 12,8 S 12,8 29 74,4
CTPENTOMHULMH 2 5,0 2 5:0 35 90

reHTaMHLMH 4 10,0 8 20,0 2T 70

TeTpaUMKINH S 12,8 12 30,7 22 56,5
JIOKCHLIMKIHH 5 12,8 6 15;5 28 71,7
METalMKINH 9 23,5 8 20,0 22 56,5
IPUTPOMHLMH 5 - 3 7,7 36 92.3
pynun A 18 9 235 23 58.5
pubamMnuLuH 14 36 9 23,5 16 41

UUIpodIIOKCalH 8 20,5 6 15;5 25 64

BaHKOMHLIMH 13; 333 7 18,0 19 48.8
JIEBOMULIETHH 8 20,5 12 30,7 19 48.8
GucenTon 3 1.7 - - 36 92,3
dypazonnnon - = 8 20,5 31 79:5
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Hanmenee 4yBCTBUTE/IbHBI LMPKYJIUPYOlHe B TOWIMCH SHTEPOKOKKH K MEHHLH-
amHam | uedanocnopunam I v 11 nokoseHnH, TeTpalMKIMHAM, XHHOJIOHY M TpPaKTH-
HECKH PE3UCTEHTHBbI B OTHOIICHWH aMHHOMIMKO3H10B (70-90%) M XMMHOMNpEnaparos,
B3STBIX B IAHHOM KOHKpeTHOM ciiyyae (80-93%).

IIpoBeeHHbIE MCCIIeOBAHMS MOKA3aIM, YTO SHTEPOKOKKH 00JaJaloT eCTeCTBEHHOM
PE3HCTEHTHOCTBIO HE TOJIBKO K [-IaKTaMHBIM, aMMHOIJIMKO3W/HBIM, TETPALMKIMHOBBIM
M JIPyrMM aHTHOHOTHKAM, HO M K XMMHYECKHM areHTaM, 4To aeT OCHOBAHME /Ul MOMCKa
MHBIX CPEJICTB, HEOOXOMMMBIX MPH JIeYeHNH HH(MEKLUHOHHBIX 3a00JIeBaHUI, BbI3BAHHBIX
PE3UCTEHTHBIMH K aHTHOAKTEPHANIbHBIM MPETIapaTaM, IHTEPOKOKKAMH.
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INVESTIGATION OF SOME BIOLOGICAL PROPERTIES OF
ENTEROCOCCUS STRAINS IDENTIFIED IN TBILISI IN 2003-2004

T. Burbutashvili, A. Golijashvili, M. Dzuliashvili, S. Chkhartishvili, I. Bondirev,
D. Saralidze, N. Japarashvili

JSC “Biochimfarm”; G. Eliava Institute of Bacteriophage, Microbiology and Virology,
Georgian Academy of Sciences, Tbilisi

SUMMARY

The present work was aimed at the study of certain biological characteristics of enterococcus in
order to further use them for identification of active bacteriophages for subsequent creation of
medicinal-preventive preparation.

In different pathological materials some microorganisms, according to their biological and
cultural features, were identified as enterococci (Enterococcus faecalis and Enterococcus
faecium). The optimal conditions for their growth were revealed in various nutrients and different
at pH. Their enzymatic and hemolytic activities were identified. The resistance of the strains
against antibacterial substances — 21 antibiotics and 2 chemical substances, was evaluated. It was
found that the enterococci circulating in Tbilisi are weakly sensitive to the antibiotics of penicillin
group, one of macrolides — Rifampicin and glycopeptic Vancomycin — 33.3-36.0%. They are also
resistant to tetraciclin, aminoglycosides and chemical substances — Biseptol and Furasolidon.



7
71
2315590
Ne=0M01939
bag 89336, sgo0. 35369, Ly@. domgn. A, 2005, &-31, Ne 1. ISSN-0321-1665

Ussectust AH ['pysum, cep. 6uon. A, 2005, 1. 31, Ne 1.
Proc. Georgian Acad. Sci., Biol. Ser. A, 2005, vol. 31, No. 1.

033333Mb 33330 AMIL03IM0 3013301636380

%. 3309"()5’0
3. 5Lsmosbols bobgamdols glodosd@ools 0bl@ody@o, mdogolo

Jowgdyeos 10.112004

2obolsbEgds a3hgdml Ggd3g@sdu@gmo 35@53xH@gdel (3-5°C, 18-20°C ws 40°C)
2o3mgbs 359630 Logd@gHol  3gsdmol Fgdpgao  mB3mbybHgdol Hobﬁognnb be-
Losonby: 3Gm3omdgbbmmo, ©odgmomyGoms@o, LognomPEdmsG. 3dd
0000 3md3mbgbGol og@sEool obrogomgsmgo Lobds@y w> aaﬁaﬂmh (5;]3—
396587G0L 3ogmabs Logd@gdol 3gsdmol Bgdswagbmmdol bolbosmby. s6mgdgmo
Logs@gBosh m@o, mmbo @ gdgbo gHGol 3s6domby Logodgdol ggsdmol dg-
Bopgbmmds doMomsEIR ©IM0EIBEOS 3o  JmI3mbEHgdel Foboggh-
J03og@ 35@5393Ggdby.

Lo33abdem Lodyggdo: Logo@ghob ggodmo, jmd3mbgb@gdo, JOMmIsHmy@sgos

GOGEbomo 396950l ©s3g0L Fo@dsHgdom pobbmdogmgds ygdmgdgmos
Bggbl odgdmdaggm  Loghsgdo Hmbogg@o 6ogmogdgdgdol yobsfogdol
bolosmols s 0bwogousma@o  jobagbd®szool Jgbsbgd  bomgeno  Fo@-
Jmpygbols aoM9dy. Sdyg3oMow, >33mbgg@mdo ©535806d9Mgdmgdols bodol-
bod®0go 006308045305 Ad@gdml  ©dEgol  SYGomgdge  3OmiEgLl  Foe-
Jmswy96L. Hodloggmo 6ogmog@gdgdom dsg@ol ©adabdg@gds brgds Lbgomas-
Ubgaboo@op > s@og@myge@mgboe. dbgoggmmdsdos ©oTMds, doEs@sbol
Lohdo@y, gmbEgbGMeE0s ws dgBodmemobdo.

58 sb3gdHPo 360dgbgmmgabo  3Omdmgdss SBIMLEIOMTo ModdsJel  bo-
Fo@dol Fgoli 3@m@egdBHadol 3mbEgbd®s300l goblsbEgds ©s maddsgnl ggsd-
@0l MomegnEo 3md3mbgbBol dog@Po as3@Egm ool bobosmol wsewygbs [1]-

Logatg@ol ggodmo 9390360l dog@ol ©3606d9Mgb0L olgm  jmd3mbgbd L,
Gmdgmog Lbgopolbgs dmms@mdol bafomsjgdl dgoEogl, dsgsmomsw, ds-
oI sgma® 3nmody@gol, Gedgmnsg Yggdmosn 0dmgdyemb domme-
2096 3GmEglgdby. 58 3GEd@mdsl Jowgdgmos gfmeel “3sbog@o V-
@ol” 3GMdmgds.

©5006d9G 500 Tyodmmlysh ©sBm@gdal Fgbodadolow, “3sbog@o 3T gggeo”
396030l Lbgo@albgs  babosmal  0bGmlogoosl.  bopegoboe  3@sjdo-
Jamom  9i3bmdos, GOamG  03gmgds  meddsgol  gedmol Igdoeagbmmds



24

>B3Mbgg@Hemdo Sbmgdgmo Loy gHowsb bbgowslbgs  356dognby,
0ggde domo  gmb3gbHHoE0s S6mgdgmo Loga@yGowsb dmdmmgdon Lbgs-
©sbbgs ©g33g@s@d @0l dsgGdo.

BodoGgdam  of6s  Lopadgdol  ggodmol  Bgdpgao  HoJloga®o  jmd-*
306963950l bodalbmdmogo @  GomEgbmd@ogo  sbogobo:  @odgmoggdo-
™0, POJNO@BEHIWSGH0 ©S 3OM30mdgbbemeo.

203m 33935 hoBamEs 3o@g8ml bed Ubgowslbgs 9ddg@adg@sby:

— 35960l Bgd3g@sdams 3-5°C (Logogy),

— 35960l B9d3g@spnas 18-20°C (J0dgme@gmo o@idm),

— 35960l Gad3gBodn@e 40°C (Folodomygdon ©abadggdo Ggddg@odg®s).

Monmggmo HgddghsdnGgmo Gggodobsmgol gadmomngmgdmms Loys@ydol
33930l 3om ggnmo  gmd3mbgb@gdols JogdoGool Lobdsdy ©s yog@Egmgdol
LboBmédg [4] 58 Fobboo Lobyxgdo segdgmo ofbs 2,0, 40 ©s 6,0 3-ols
©5T@ G300 ©s306d9Ag50L  Tys@mesb, 10, 20, 60 ©» 180 {080l dg3mgp
2JU39A0396@0l ©sTggdosb.

ASLIR RS JINMRNIB0O

203033935 HOORIdMES  adbmgab-mbygepo  JOMIsHmydegool  bsdygs-
@gdom, sEkgBhgomo  segGombobo309M0, b3gJHOMFOHMIgHHogmo  ©>
0963000690 ©hHIIOMJO00. BIOMMI0L ©s, Fgbodsdolbo, JbEgbH®-
(300L 556560 Tgds bo@ates 0bHgateBm@b) Model 730 Data Module (Waters).
oy obbmAE0gmEs  3geBEImo  godomotgmo  bggol (1200 dg@@ols
Log@dol)  wabda@gdom. bggdol  g6sG0s6mds  dggbsdsdgdmms  10.800  mge-
@ogen 0ggrdlb 396%maols Jobgwogom [2].

Esbgdgm mosbdo, dnggmemsdon 36,0 B Bo@odgdgmos bopatyd “gob-
LE®Eol” 3godmol 3md3mbgbdgdol Gsmwbmddogo ws bo@olbbmddogo sbo-
@0obo. JogMol Fgpthmggdol boby@dmogmds 15 Fo, dsgHol bogomols [3] bad-
%ol dmEgmmds 20,0 de/§, 9J3bg@0dgb@Hol wdm — 10, 20, 60 s 180 {3
9JU3900396F 0l ©sFygd0wsb.

BIRIBIB0 RS SN0 BS6LOR3Y

obydum  LogdEgBo, Ubgoealbgs  ao@9dm  (gd3gdaGgdol 30Gmdgddo
36030@396bmmol, odgmoma@Homs@ol ©s EogmoggGams@dol dog@sool
063 96L0gmds 5G59OMyg5AMFo6os.

89603530 $993905H M0l 3350 gdobmsb g@ms, dsmo dog@o30ol 0b@g6-
Logmds  333gnGoE  0(3gengds. 3500w, 9Jb39H0396@ 0l sFygoowsb 20
§odol D93y, ©o006d7G 20l Fys@mesb 2,0 dgBtol dsbdognby wodgmogn-
OOl J0bEghhHages dsghdo  gBm  gggndor  oGgmyde.  ordy
©0gmogaGImsBol. F9bmdsBo  wodgmoma@amsBol  jmb3gbH@>E0s  Mmom-
J3ol 2-096  Bogagdos, gowdyg 3-5°C @yd3g@sdg@ol 306md96To (4,0 ppm
3-5°C s 1,5 ppm 40°C, gliodsdolow).

bo06@gMglms >@06036ml, @M JgbmdsBo 18-20°C s 40°C 359600 699-



W

251

39Gof@ol  30@mmdgddo, gJu3gHodgbHol  ©sFggdoesb 10 Fyumol  dgdway,
36m30@d396bmmol  jmb3gbd@oEos  ©ad06dgMgdel  Fyotmwsb 6,0 dgBHol
356dogby o6 o@gda@ads  ggomol mEgbmdal.  bgdmowbodbymonsh  ob-
bbgsggdom, 3-5°C Al gJb3gM0dgbEols ol ygdo@sb 10 {80l 93y,
36030d3g6bmmols by Sbmgdumo  Logs@gBowsb 6 dgHael dsbdognby
Logdome ds@oos (8,0 ppm).

S3yg0M0,  po@gdel  Bgddg@sdads  360dgbgmmgboe  (gmal  dog@do
36030@dg6bmmol Jop@szool  Lobdsdgl. 83 3033mbgbHologysb yoblbgs-
39500, ©E0dgmomaHsma@ol  gog@Eggdol  06@ bLogmds  dsgddo  biyaGop
©sdom0s ©> dolio 3mb3gbHBs30s Logadghol ggededo, dglsdsdolsp, dGo-
Ggo. dogomomse, 3-5°C §gd3g@s@ @l dogddo Sbmgdgmo bogo®g@owsh 2
39pool  Esdm@gdom  Jodggeo 10 FoBol s 20 Fodol  Bgdmgy  wody-
00@@G@sG0  3GodHognmen o6 GoJlodrgds. o3 dsbdogby  odgmog-
Eomo@o dbmmemp 60 Fadol FgBrgy  ©w0b0Tbgds  Logadydol  ggedendo
(1,5 ppm), beagne 180 080l dgdmge 58 dohggbgogads 93608369emme dmodads
©> gobes oshbamgdom 2,0 ppm.

FyotmpEsb 2 dgdmol EsBmGgdom, JogdBo ogmoma@sms@ol dgesdy-
Jom  9gOm  dspsmo  obggbgdgmo  ogolodws, gow@y 18-20°C ¢y
GodGol A, 9db3g@0dgbGol  ©ofygdowsb 180 (adol Fgdwgy. 18-20°C
63939050700l 3og@d Do, 9Ju3gH08gbHol ©sFygdosb 10 Fodol gdwgy, wo-
guomg@sma@o  sedmhgbomo ogm  {geOmwsb bmmme 2 dgHGol w4
39G0l dobdognby. 6 FgpGol EsBm@gdom 0go 3BoJHogPmsr oG >@obod-
Bgdmes. 20 Fodol Fgdpgy wogmogmg@Hama@ol dop@sGool bydme  s@bod-
rgemo  bg@omo  3GodBognmen  Fgbo@hnbydgmo 0y,  ©ogmom@Hes@ob
Bog@sioolsmgol ga@m m3@Godsma® Ggdg@sdg@sl 3-5°C oddmopygbwo.
296380 58 Bd3g@sd @l @@l dobo JmbEgbH@sG0s Fgpadgbom domomos.

250900 Ha83gGodn@ol 40°C-3wg Jmdo@gdolol, ©ogmo@aHomoBol  yo-
36399000 06 bLogmds 3339000 9393

wogmoga@sma@ol s odgmom@domadol dog@oEes doghdo o@  s@ob
40065000. Logs@dol 330dmBo ©odgmomg@sga@ol gdgammos ws dog@do
Bolo Bog@s300l obadogs 3obLbgoggdgmos 3-5°C s 40°C Ggd3g@o@g@ol EA™b.

9JU39H0396@ 0L EoFygdosb 10 Fodol Fgdga, Tystmmsb 2 dg@@al
©sB0@gdomn sEgdgmo 3oyl LobxPo odgmoggGoma@ol wmby Yre@ows
3,5 ppm-U. 356dognols ds@gdslimsb ghmem ogmoga@sms@ol by d306-
0900, Fgotmwsb 6 9@l 356doaby, 40°C ©9339G5@ @0l JsgdTo,
©0900@ABE>MmsG0  3BoJHogmaR 5@  5@dmbbrs.  0yogy  dsbdognby  oyo
s@dmbgbogoo ogm (2,0 ppm) dbmmme 3-5°C {gd3g@spy@ol dog@do, ogdss
ag@e  dswomo  (g83g0sHg@ol (18-20°C) w@™L, o0gogy ds56dogby, dobo
306G96HGo30  grGos 1,0 ppm. ©odgmoma@smaBol  ©mbyd  dsjLodydl
Bosfos Fyo@mmwab 2 dgBHol wsTm@gdom, gJudg@odgbGol 180 Fodol Tgd-
©g S0gdm bobyBo, as@gdml 3-5°C Byd3g@adgmol JoGmdgddo.

FyommEsb 4 dgamol ©sTm@gdon aodgdnl  Hgddgasdg®s bggy 33
@gbol sbpgbl Maddsdml  3gedmol wogmomgdegs@ol  Fgdoeybmmdsby.

4155922
L0199



N2
26 9 '

195922
001939

Jogdol Hd3ghada@ol wadggomgds (3-5°C) 206530603901 oMo BHIEsGl
©mbols o@gdsl, bege wodgmomgdsmadol ©mbol BgdEodsl. Iogeols
9339Bop G0l dmds@gds (40°C) go 2565300m390L Mddsgmls 3353do  @o-
J0oE@BE B0l ©Mbol @aEgdsL. 200980l Bd3g@shamol dghygmos 3°C-
©s6 40°C-3y, Sbmgdgmo LogadgHowsh 4 990®0ls 356dogn by ®onJdols 5@
obghl asgmabol m33dodml ggedmdo 36030md6bmeEols @by by,

200930l 35yl Hyd3gOed gt 3339060 g0l Logodghol  jgodeols
0bpogomsma@o  30d3mbgbdgdel botolbmddog ©> GomEgbmddog dgdom-
206mmdsl. sbmgdamo  LogsdgHorsb ®®o, mobo ©> gdabo gHGol dsb-
Jogmby Loga@gBol 3gedmols Fgdowpgbeomos 5G59H0350M35605 ©> dodo-
Moo ©3M0Egdgmos  do@gdeol 9939000 0sby  ©s  gJu3gAodgbHols
©5F9930006 359G0b Lobxol s@gdol eA®DbY.

L0BIGIGIO

1. Toccmandapm HCO 4387-98. Curapetsl. Onpesenerue cofepaius BIaXHOro 1 He Conep-
JKalllero HUKOTHH CYXOro KOHJEHcaTa (CMOJIbl) B AbIME CHIapeT ¢ MOMOILLbIO J1aG0paTopHoit
KkypurenbHoit Maunbl. LIITK. Mocksa, M31-80 Cranpapt, 1999.

2. Kapoopghp Joic., Bepona JI. T'asosast Xpomarorpadus, 1995, 5, 196-201.

3. Yuritte H. Australian Health Rev., 1999, 10, 1245-1256.

4. Morshall T., Mold Y. Tobacco. New-York, 1997.

TOKCUYECKHUE KOMIIOHEHTHI TABAYHOI'O JIBIMA
3. l'suwiuanu

HayuHo-1ccre/10BaTeNbCKuii HHCTHTYT NCUXHATPHUH, Tounucn

PE3IOME

TTpoBe/ieH KauecTBEHHbIN W KOIMUECTBEHHbIN aHAMH3 OTICMLHBIX TOKCHUECKHX KOMIOHCHTOB
CHrapeTHOro JbiMa B BO3JyXe, KOTOPbIM BbIHYXKJICH ABIIIATH MPAKTHIECKH nekypsiumii. Haitnena
3ABHCHMOCTb KOHIIEHTPALMU MPONIIGeH30na, IuMeTiidranara 1 AMdTHI(TANATa OT BPEMEHH 1
paccTosinus 210 ropsieit curapetsl. ONpeieseHo BnAHNUE TeMNepaTypbl OKpYKaIolIIel cpejibl Ha
CKOPOCTH M XapaKTep MUIPaLli Kak/I0r0 KOMIOHeHTa B atomcdepe.

TOXIC COMPONENTS OF CIGARETTE SMOKE
Z. Gvishiani
Institute of Psychiatry, Tbilisi

SUMMARY

Many fundamental problems of tobacco smoke are associated with limited understanding of
toxicological components of cigarette smoke. Air substances were analyzed by gas-
chromatography with capillary columns in a relatively small room.
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9KOJOI'UsI CLOSTRIDIUM TETANI B I'PY3UHA
H. Jlzedyaose, B. Bynaskosa, B. Kypaweunu

Tounucckas rocyapcTBeHHas MeAMUMHCKas Akazemus; HMuctutyT 6aktepnodarum, MUKpoO-
6Guonorun u Bupycosnorun uM. I'. Dnnasa Akaaemnn Hayk I'pysuu, Tounucu

PE3IOME

Lenbio HacTosweii paGoThl sBsAIOCH 06Hapyskenue Cltetani B nouse. Matepuan ans obese-
JoBaHUA ObUT B3ST B pasHbIX yuacTkax I. TGwmcu n B paifonax I'pysuu. Tarke Gblia uccie-
JoBaHa oOceMeHeHHOCTh To4Bbl Cl.tetani B MHOTOMIOJAHBIX MeCTax, TaM, IJe CIOPTHBHbIE
IIOMA/KK, OBIBAIOT TPaBMBI, UTO ABASETCS puck-(akTopom cronGuska. IManouku Cltetani B
GOJILIIOM KOJIMYECTBE OOHAPYXKMBAIOTCS TaM, rje ObIBAaeT KPYMHBI M MEJKMHA poratblii CKOT,
MMEIOTCS CTONIA LTS JKMBOTHBIX.

OGcneI0BaHKe MOYB TMOKa3alo 30HaibHOE pacmpoctpaHenue Cl.tetani: ceBepHble paiioHbI
Kagkasa, Haropbe Jl)kaBaxeTHH, a TaKXKe BbICOKOTOPHbIE HalOHbI ['Dy3uH, OT CTONGHAYHBIX Na-
JI0YeK CBOOO/IHBI.

B ocHosHOM, Cl.tetani 0GuTaeT B HU3MEHHBIX paiionax I'py3un.

ECOLOGY OF CLOSTRIDIUM TETANI IN GEORGIA
1. Dgebuadze, V. Bulavkova, V. Kurashvili

Thilisi State Medical Academy; G. Eliava Institute of Bacteriophage, Microbiology and
Virology, Georgian Academy of Sciences, Tbilisi

SUMMARY

The paper deals with determination of Cltetani in the soils of Georgia. Material for the study
was obtained from various parts of Tbilisi and other regions of Georgia. Dissemination of the soils
with Cltetani was studied in the crowded places such as sports grounds where the traumas are
frequent, which is the risk factor of tetanus. Cl.tetani bacillus was observed in great quantity in the
places where there are cattle and stalls.

Investigation of the soils showed zonal distribution of Cl.tetani: northern regions of Caucasus,
highlands of Javakheti, as well as high mountainous regions of Georgia, are free from Cl.tetani.

In the main Cl.tetani is distributed in the lowlands of Georgia.
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INVESTIGATION OF THE ADRENAL STEROID HORMONES
ALTERATIONS IN THE BLOOD SERUM OF THE MEN WITH
PROSTATE ADENOCARCINOMA AND THE PLASTIC ORCHECTOMY

N. Veshapidze, M. Alibegashvili, L. Managadze, T. Chigogidze, N. Kotrikadze
I. Javakhishvili Tbilisi State University
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Volume of the steroid hormones of the adrenal gland (DHEA-S and 17a-OH pro-
gesterone) has been investigated in the blood serum of the men with prostate adeno-
carcinoma, following plastic orchectomy. Investigations have shown that volume of the ste-
roid hormones in the blood serum of these patients does decrease against both control group
and the pre-surgery indices, which could be considered as the adrenal gland dysfunction
during given pathology. Decreased volume of the steroid hormones in the blood serum of the
prostate adenocarcinoma patients (following plastic orchectomy) might be due to the time
course mismatch between its biosynthesis and respective demand. Synthesized DHEA-S and
170-OH progesterone provide the tumor cells with required testosterone and maintain its
minimal volume in the blood serum.

Key words: steroid hormones, adrenal gland, prostate adenocarcinoma, blood serum, plastic
orchectomy

It is known that differentiation and growth of the prostate cells requires the androgens
[3], which, at the same time, may initiate tumorous growth of the prostate cells [15]. The
above-said is concerned mostly with the androgen steroid — testosterone (T), which is a
product of serum albumin and steroid globulin interaction [7].

While studying the mechanisms of prostate cancer development, determination of the
role of T and its precursors, dehydroepiandrosterone sulfate (DHEA-S) and 17a-OH
progesterone, in this process is highly important. It is known from the literature, that as in
the adrenal cortex, so in the testes, as a result of DHEA-S and 17a-OH progesterone
metabolism, T is produced, although only those DHEA-S and 17a-OH progesterone,
synthesized in the adrenal gland, do enter into the circulation [6]. In their behalf, DHEA-S
and 170-OH progesterone are the endogenous hormones [14].

Investigations performed in the recent years showed that in the case of benign and
malignant prostate tumors (before plastic orchectomy), volume of the adrenal steroid
hormones (DHEA-S and 17a-OH progesterone) decreased at the background of elevated
volume of T [1].
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Insofar our investigation was targeted at the studies of the blood in the prostate tumor
patients after plastic orchectomy (the latter essentially implies elimination of the
hormones synthesized in the testes), it was important to determine whether did the above
hormones undergo quantitative alterations following orchectomy, and to reveal role of the
adrenal gland and its hormones (DHEA-S and 170-OH progesterone) in development of
the hormone-resistant cancer of prostate. With an aim to calculate quantity of the steroid
hormones the radio-immunologic method was implemented [2].

At initial stage of the studies the volume of DHEA-S was evaluated in control group
of men, as well as in the prostate adenocarcinoma patients, after orchectomy. The data
obtained were compared with those collected prior to the surgery [1].

Investigations have shown that after plastic orchectomy, amount of DHEA-S in the
serum of the patients with malignant prostate tumor was decreased about 3-fold, as
compared to the control group, while against the pre-surgery level, it was decreased ~2-
fold (Table 1).

Table 1

Quantitative changes of the adrenal steroid hormones in the blood serum
of control group and of the patients with prostate tumors

Storoid HoFones | Coiitrol gh Prostate adenocarcinoma | Prostate adenocarcinoma
I NOFm0 ontrosgroup (before orchectomy) [1] (after orchectomy)
DHEA-S (pg/dl) 186.2+0.5 111.6+0.5 67.0+0.3

17a-OH-P (ng/ml) 0.8+0.01 0.8+0.01 0.4+0.01

n =15 (number of patients in each group), patients’ age — 60-75.

According to the reference data, during prostate adenocarcinoma the tumor tissue
requires elevated androgen stimulation, the major source of that is steroid hormones
synthesized in the testes. In a case of malignant tumor when the organism has strong
demand for androgenes, the mechanism of T transformation into DHT is activated, as a
result of which ratio between the T synthesis and metabolism is altered [18]. On the
background of the developed hormonal dysbalance the testes are unable to satisfy the
organism’s increased demand for T and incorporation into this process of additional
mechanisms (adrenal glands) becomes essential. As a result the ways of above hormones’
synthesis and metabolism in the adrenal cortex are activated, volume of T in the blood
serum increases at an expense of decreased volume of its precursor — DHEA-S.

As to plastic orchectomy, in which elimination of the testes-synthesized androgens
does occur, an overall demand of the organism is targeted to those androgenes, synthesis
and metabolism pathways of which occur in the adrenal glands. Therefore, it could be
suggested that in a case of prostate adenocarcinoma, following orchectomy, the major
load be levied on the pregnenolone —» DHEA — T biosynthesis pathway, as was the case
prior to orchectomy [1]. We suggest that in such a case, volume of DHEA-S synthesized
in the adrenal cortex, completely determines biosynthesis of the final product — T, and
ensures sustenance of T in the blood serum. Thus, in the prostate adenocarcinoma,
following plastic orchectomy, sharply decreased amount of adrenal gland-synthesized
DHEA-S may be due to the fact that the time course for demand and biosynthesis does



not coincide (because of the surgery peculiarities). Synthesized DHEA-S satisfies cellular
demand for T, and maintains T in the blood serum in the minimal quantities at least;
respectively, the cancer cells possess a favorable endogenous environment for the further
proliferation of the cells [16].

It is known that DHEA-S is the most abundant hormone present in the human
organism, endogenous turnover of that is about 250-500-times higher than that of DHEA
[13]. Notwithstanding, along with age, volume of this hormone decreases significantly
[11]. Therefore, it could be presumed that aging (which is one of the noteworthy risk
factors for prostate cancer development [4]) similarly influences content changes of
DHEA-S in the men blood in both control group and prostate adenocarcinoma patients;
however, it should be noted here that alteration of above hormone volume is different in
different cases, and different mechanisms should be sought, respectively. Notably,
following orchectomy volume of DHEA-S decreases even further, than before the
surgery. The latter may be due to the therapeutic treatment, which is usually applied after
the plastic orchectomy. This therapy implies application of the estrogen-containing
medicaments. It is known from the literature that estrogens inhibit the hypothalamic-
pituitary-adrenal system, via inhibition of the ACTH; as a result volume of DHEA-S in
the blood decreases [8], although exists the contrary opinion as well [12].

It is known from the literature also that decrease of circulating DHEA-S somehow co-
rrelates with such diseases as malignant tumor, systemic lupus erythematosus, and diabetes [10].

Besides, it is known that DHEA-S represents an endogenous hormone, which
possesses anti-carcinogenic property [17]. Respectively, there must exist a direct relation
between general state of the organism and a developed pathology. If we consider above
notion, it could be suggested that decreased volume of DHEA-S, following orchectomy,
factually reflects general condition of the tumor-affected organism and diminished
response against the developed pathology, and vice versa.

Thus, maintenance of certain concentration of the above hormone in the circulation
after plastic orchectomy, on the one hand depends on its endogenous production [8],
while, on the other hand, on its consumption and on retention of T in the blood serum, in
minimal quantities at least (in order to create a favorable endogenous medium for the
prostate cancer cells and their further proliferation that, for a certain time, along with
many other reasons, might promote progress and metastatic spreading of the pathology).

At the next stage of the study volume of 17a-OH progesterone in the blood serum has
been assessed in the control group and in the men with prostate adenocarcinoma,
following plastic orchectomy. It was found that, following orchectomy, volume of the
hormone in the blood serum decreased about twice against the both control group and the
malignant tumor of prostate [1].

As it was mentioned above, principal demand of the organism for dyhydrotestosterone
during malignant tumor of prostate, which, on the one hand, creates a complex with the
androgen receptor (DHT-AR), controls synthesis of the proteins necessary for a cell
secretion and functioning, while on the other hand, promotes liberation of the cell stroma
growth factors necessary for the cell proliferation [3]. In conditions of such demand for
the androgens (as before the surgery, so afterwards) in prostate adenocarcinoma, demand
for the estrogens decreases. The organism affected by the tumor no more requires
stimulation with estrogens because the tissue of malignant tumor has no receptor for these
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hormones [5]. Proceeding from this, following orchectomy, the pathway for 17c-OH pro-
gesterone biosynthesis in the adrenal cortex should be inhibited; as a result, volume of 170-OH
progesterone in the circulation must decrease, as was evidenced in our studies so far (Table 1).

Therefore, hormonal dysbalance developed in the organism during prostate tumors
must be determined by dysbalance of hormones synthesized in the gonads, on the one
hand, and by the hormonal dysbalance developing in the adrenal gland.

Finally, it was important to evaluate a role of the hormones (as of the initial source of
stimulating hormone) synthesized in the adrenal gland, in development of the hormone-
resistant cancer, following orchectomy.

It is known that plastic orchectomy, as one of the forms for treatment of progressing
cancer of prostate, implies regression of malignant growth through the hormonal
suppression. This process is determined by mass programmed death (apoptosis) of tumor
cells, although in some cases final result of such treatment is development of the
hormone-resistant cancer, which frequently is characterized with high aggressiveness and
metastatic capacity [9].

It is known from the literature that on the background of developed hormonal
dysbalance in the organism, the hormone-sensitive cells are capable to adapt and
proliferate in conditions of minimal quantity of the stimulating hormone [3]. Considering
this proposition, we can suggest that following orchectomy further development and
progression of the hormone-resistant cancer may be due to the above mechanism.
Specifically, hormonal suppression after plastic orchectomy may determine adaptation of
the hormone-sensitive cells to extremely low levels of a hormone (the sole source of
which, after orchectomy, is adrenal gland and the hormone produced by the latter), by
which these cells obtain favorable environment for further proliferation.
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IUIACTHYECKASI OPX9KTOMMSI U UCCJIETOBAHUE U3MEHEHUIA
KOJIMYECTBA CTEPOUJIHBIX TOPMOHOB HAANIOYEYHHUKOB
B KPOBU BOJIBHBIX AJEHOKAPLHUHOMOI [IPOCTATBI

H. Bewianuosze, M. An wiu, JI. M e, T. Ui 22
H. Kompuraose

Toumucckuii rocynapetBenHblit ynusepeuter um. M. JpkaBaXuiBumm

PE3IOME

HcenenpBaHo KOJNMYECTBO CTEPOMIHBIX TOPMOHOB HaamouewnnkoB (DHEA-S wn 170-OH
nporecTepoHa) y OOJBHBIX aJCHOKAPLMHOMOMN IPOCTAThl, MOC/E TIACTHYECKON OPXIKTOMMH.
TlokasaHo, 4TO mMoOCie OMNEpalyHu, y yKa3aHHbIX OOJIBHBIX B CBIBOPOTKE KPOBHM KOJMYECTBO
CTEPOMJIHBIX FOPMOHOB YMEHBIIAETCS KaK 110 CPaBHEHMIO C KOHTPOJIEM, TaK [0 CPAaBHEHHIO C
JI00TIEPALMOHHBIM YPOBHEM, YTO MOXKHO CUMTaTh INOKa3aTeseM AMChYHKLMN HAITOUEUHBIX XKejle3
Ny O3HAYEHHOI maTosorki. [TOHIKEHHOE KONMYECTBO CTEPOMIHBIX TOPMOHOB B CHIBOPOTKE
KpoBH OONIbHBIX aJI€HOKAPLMHOMOI NPOCTAThl, MOCJE TMIACTUYECKO OPXIEKTOMUHM, BO3MOIKHO
00yCIIOBJIEHO TeM, YTO MOTPeOHOCTh K HAM M TeMIbl OMOCHHTE3a HE COBIMANAIOT BO BPEMEHH.
Cunresnposannsie DHEA-S n 170-OH nporectepoH ofecnednBaioT noTpeGHOCTh OMyXOJIEeBbIX
KJIETOK B TECTOCTEPOHE M COXPAHEHHE B KDOBH MHHHMAJIbOTO €ro KOJIMYECTBa.
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CTPYKTYPHBIE OCOBEHHOCTH SIJEP HEHTPO®HJIOB U JINM-
@OLUTOB Y MATEPEIA IIPH 27-HEJEILHON BEPEMEHHOCTH
(CTYYAM HEJOHOIEHHOI BEPEMEHHOCTH)

3. Tonypus, H. Kunmpas, M. Hukaaypu, M. I'epzedasa
['py3uHCKasi rocyapcTBEeHHAs MeAMLMHCKas Akanemus, TOumcn

IMpunsara 11.01.2005

MeToa0M 3JIEKTPOHHOIT MHKPOCKOIHH H3Y4eHbl sIpa HeHTPopuI0B H JAHMPOUHTOB
marepeil n1pu 27-Hee/IbHOIT GepeMeHHOCTH (c/Tyyan Hoii Gep HocTH). Bbisic-
HIJIOCh, YTO GOJILLIMHCTBO siaep HeliTpO(HIOB 1 ANMpOUNTOB NpH 27-Hexe/bHOIl Gepeme-
HHOCTH NMpHOOpETaeT roMOreHHyio okpacky xpomartnna. Kpaii szapa cia6o kouTypnpoBan,
mem0pana siipa Takske ¢1a60 KoHTypupoBana. OTmeuaercsi GOJBIIOI MepHHYK/IeaPHbIii
0peoJsi. ABTOPaMH BbIABHIAETCsl M uTo B ix siapax JHK nenatypu-
poBaHa, ee AKTHBHOCTH CHHJKEHA, YTO JOJKHO OTPHUATENbHO BJMSITH HA BeCh XOA M-
GPHOHAJILHOrO Pa3sBUTHSI H MOXKET CJIYKHTh BO3MOMKHBIM NpPEAIOrOM OPraHM3aUNH MPeK-
JIeBPEMEHHOr0 NnpepbiBaHust GepeMeHHOCTH.

KnioueBble ¢/10Ba: GepeMeHHOCTb, (POPMEHHBIE IEMEHTBI KPOBH, eHaTypuposantas JIHK

Ha cerojiis U3BECTHO, YTO YHCIIO AETeH, POXK/ICHHBIX OT MaTepel ¢ PU3HOIOrHIeCcKoi
GepeMEHHOCTBIO, TTOCTOSHHO CHIDKAeTcs. B TO jke BpeMs HEYKIOHHO pacTeT 4YHCIIo
Ccllyuaes ¢ HEJIOHOLICHHOM GepeMeHHOCTBIO [2, 3, 4, 6, 7]. M3yueHue npexieBpeMeHHbIX
POOB MNpeAcTaBisieT coOOH BeChbMa CNOXKHYIO M, B TOXKE BpeMs, akTyallbHYIO 3ajady.
U3BeCTHO, UTO KPOBb SBIAETCH AMHAMHYECKHM MOKA3aTeseM W3MEHEHHH, MMEIOLIUX
MeCTO B opraHusme uenoseka. OTCIOAA, HCCIIGIOBAHHE KPOBH, €€ CTPYKTYPHBIX U CY6-
CTPYKTYPHBIX [OKa3aTesieil cO CTOPOHBI (DOPMEHHBIX 3JEMEHTOB KPOBH B Cilydasx
HeJIOHOLLIEHHOH GEPeMEHHOCTH PECTABIAETCA HaM BEChbMa aKTyaslbHOH 3a/1a4e.

Lesbio paGoThl ABANOCH U3yUeHHE CTPYKTYPHBIX 0coGeHHOCTel siep HeHTpoduion
¥ IUMOLUTOB NpH 27-Hee/IbHON HEJIOHOIEHHOM GepeMeHHOCTH. BaaTbl ciryuan, koraa
MMEJIH MECTO TPEKAEBPEMEHHBIE POJIbI.

MATEPHAJ 1 METOJBI

Marepuan oxsarbiBaer 10 ciyuyaes. IIpoBeieHO 31€KTPOHHOMHKPOCKOIHYECKOE
uccnenosanue. C 5TOH 1esbio Opanach KpOBb M3 BEHbI B KOJNMUYECTBE 4 MII, GUKCHPO-
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Banack B 1% pacteope ocbMmus Ha Gydepe. [Toyuanu eHKOUMTAPHYIO IUIEHKY, KOTOPYIO
pe3an Ha MeJKME KyCOUKH, 0OE3BOXKMBATH M 3aIMBAIM B SMOH. Marepuan s siek-
TPOHHOM MHKpOCKOMMM pe3aics Ha ynbrpaTome OmU; (ABCTpUS) M MpocMaTpuBaics B
25IeKTPOHHOM MuKpockore Tina BS-500 (Yexus), npu yckopsiiouem Hanpsikennu 80 kB.

PE3YJIbTATBHI U UX OBCYKIEHUE

Kak nokasany HaGmosienus, 6oNbIMHCTBO saep HelTpodHIOB 1 TMMMOUMTOB HMeeT
FOMOTeHHYIO OKpacKy, OHM cuibHO Habyxiune. Kpaii sipa cnabo kouTypuposan. Mem-
6Gpana He KOHTypHpyeTcs. [lepuHyKieapHblii 0peos HeOTHOPOAHbIH Mo Benuunte. OTMe-
YalOTCS MECTa, TJle KOHTYPHOCTb SAPA COBEPLICHHO HE BbIABJIAETCA; OJAHOBPEMEHHO
HMEIOTCSl MecTa, I/le KOHTYPHOCTb Gosblias. ITepuHyK/IeapHblii Opeos MecTamMu Mpes-
cTaBjieH, KaK OueHb KpyMHas LIefb, JeKallas Mex/Iy sApOM M LMTOMIa3Moi (ciyuan,
KOTJa B s7pax MpeBaJMpyeT reTepoXpoMaTHH M Anpo He HaOyxiuee). B knmerkax ¢
HaByXIIMMU 5IPAMU TIEpHHYKJICapHBII Opeosl He OTMeuaeTcs Boodlue.

B kjieTKax ¢ roMOreHHbIMH S/IpaMu Kpaii LIUTOMIasmbl ¢1abo KOHTypuposaH. B inm-
(oLMTax ¢ FOMOTeHHO OKPALICHHBIM SAPOM AAPBILIKH He OTMeualoTes. Yneno KieTok ¢
roMoreHHoil okpackoii sjpa, Kak GbuIo oTMeueHo Bbiie, Gosbuioe. Ilpn cocraBieHuu
COOTHOIIEHUsS YMca JMMGDOLIMTOB, HMMEIOLIMX YETKYIO OKpPacKy XpomarHHa M co-
Nep/KaHue SAPBILIEK MO OTHOLICHHMIO K UHCIY JHM(OUMTOB, HMEIOLIMX FOMOreHHYIO
OKpacKy spa, npornopius cocrasuna 20-80%.

P

Puc. 1. Kposb. 27-1 Hemens GepemeHHOCTH. JIUMQOLUMTEI ¢ FOMOTEHHO OKPALICHHBIM SAPOM.
DeKTpPOHHAs MUKpOrpamma, yB. 35000 x.
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Puc.2.  KpoBb. 27-1 nenmens GepemenHocTH. Jlumdouut. B sigpe Xopouwio pasnnuum 3y- u
reTepoxpomMaTHH. DJIeKTPOHHAs MUKporpaMma, yB. 25000 X.

Puc. 3. KpoBb. 27-1 Henens GepemeHHOCTH. HelTPOYUI ¢ rOMOreHHO OKpalleHHBIMU HabyX-
IIMMH CErMEHTaMU A1pa. DJIeKTPOHHas MUKporpamma, yB. 35000 x.
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Puc.4.  Kposb. 27-1 Henens Gepemensoct. Helitpodui. B sape Xopoiwio pasmuuum sy-
reTepoXpoMaTHH. DIEKTPOHHAs MUKpOrpamma, yB. 35000 x.

JIns HelTpoUIOB 3TO COOTHOLIEHHE MOKET ObITh MpEJCTaBIeHO kak 35-65%.
Otciofa, Kak yxe ObUIO OTMEYEHO Bbille, MpH 27-HelebHOM HeJIOHOMIeHHOH Gepe-
MEHHOCTH YMCIIO JIEHKOIMTOB C FOMOTEHHO OKpalLIeHHBIMHU siipamMu Gosbiuoe. Kpaii saep,
B 9TUX KJIETKAX C FOMOFEHHO OKDALICHHBIM SAPOM, POBHBIH. UTO KacaeTcst WX LMTO-
J1a3Mbl, TO MATPUKC €€ TeMHbIi (HAMHOTO TeMHee, YeM B KJIETKaX, I/ie XOPOLIO mpe-
CTaBIIeH KaK 9y-, TAK M F€TepPOXPOMATHH). SApo ¥ LMTOMIIa3Ma B3aumMocBs3anbl. OO He
MOJKET CyIEeCTBOBAaTh Ge3 apyroro. LIuTomnasma nocTosHHO NepeaaeT KieTke GoMbluyio
YacTh 3HeprUHM 6arofaps OKMCIUTENbHOMY (ochonmpoBanuio, obecreunBaeT CHHTE3
Gesika ¢ MOMOLIBIO PUGOCOM. S1apo, B CBOKO Ouepe/ib, ObecrieuuBaeT CHHTE3 Creunpu-
yecknX GENKoB, cO3/IaeT pUGOCOMAlIbHYIO, TPaHCHOpTHYIO M Marpuunyio PHK. Ietbi,
BXOJIAIIME B COCTAB XPOMOCOM, PETyJIHPYIOT OOMEHHBIE MPOLECCH LIUTOIUIA3MBI, LIMTO-
[1a3Ma JKe OKa3bIBACT BIMAHHE HA AKTHBHOCTH reHoB [6].

Ha Hamiem MaTepuarne BHHO, YTO PAacTeT YMC/IO HabyXIMX sifep HEHTpOpuIoB u
AUMA]OLMTOB C Pa3pbIXJIEHHBIM, AEKOHIEHCHPOBAHHBIM XpOMaTHHOM. OTMeueHHOe ro-
BOPHMT O TOM, YTO B 3TMX KJIETKAX CHWKEH (MO OTCYTCTBYET) CHHTE3 HYKJICHHOBBIX
KuCII0T. Mcue3HOBEHHeE S/PBILIKOBOrO OPraHM3aTopa B JUMQOLUTAX B CBA3M C paspbiX-
JIeHMeM XPOMATHHA, €ro JeKOHICHCHPOBAHHOCTBIO, TAKXKE FOBOPUT O 3HAYMTENHLHOM
CHWKEHMM B HUX MeTabOIMYecKoil aKTMBHOCTH M, B YacTHOCTH, Ouorenesa (cuHTesa)
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puGocom. Ilo jgaHHBIM JIMTEpaTypbl, CYLIECTBYET MNpAMas CBA3b MEXKIY pasMepom
SAPBILIKA 1 MeTa00JINYEeCKOlM aKTHBHOCTBIO KJIETKM. DTH JaHHbIE ObLIM PaccMOTPEHbL
eme B 1969 roay O.JI. Muuiepom [5]. B cBoio ouepess, Ge3bsiaepHble COCTOSHUA U1
KIETKH MOTYT CIY)KWTb JUIS Hee JeTallbHbIM siBleHHeM [6], uTo JOJKHO OKa3sbiBaTh
OTpULATENbHOE BO3ACHCTBHE HAa pPasBUTHE IUIONA M MOXKET TPUBECTH OPraHu3M K
npepbiBaHnio GepemMeHHOCTH. OCHOBBIBASCh HA JAHHBIX JIMTEPATypbl, paspbIXjeHHE
XpOMaTHHA M €ro ACKOHACHCALMs JODKHbI OBITH CBS3aHBI C Pa3pbIBOM BOJOPOIHBIX
(xupanbhbix) MoctukoB B Mosiekyne JIHK [1]. PesynbraTel paGoThl MOKasbIBaroT, 4ToO
CyLLECTBYeT OCOOBIH PEryJsTOpHbI MeXaHU3M, KOTOPBIH BIMAET Ha MepeHoc WHGOp-
MaluK M3 1pa B LUTOILIA3My U, HA000POT; B CIIyuasiX HeJIOHOMIEHHOH GepeMeHHOCTH O
He HapyLIeH.
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STRUCTURAL PECULIARITIES OF NEUTROPHILE AND
LYMPHOCYTE NUCLEI IN 27 WEEKS PREGNANT WOMEN
(CASES OF PREMATURE PREGNANCY)

Z. Topuria, N. Kintraia, M. Tsiklauri, M. Gergedava
Georgian State Medical Academy, Thilisi

SUMMARY

Neutrophile and lymphocyte nuclei in the 27 week pregnant women (cases of premature
pregnancy) have been studied with electron microscopy. It was found that majority of the
neutrophile and lymphocyte nuclei at 27 weeks pregnancy has homogeneous staining of
chromatin. An edge of nucleus was slightly contoured, as well as a membrane of the nucleus. A
great perinuclear space was observed. The authors suggest that in such nuclei DNA is denatured,
and its activity decreases, what might negatively influence the whole duration of embryonic
development and may serve as a possible ground for a premature pregnancy.
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CTPYKTYPHBIE NOKA3ATEJIA ®OPMEHBIX 9JIEMEHTOB
KPOBH B HOPME (IIPAKTUYECKH 3/IOPOBBIE JIIO/IN)

3. Tonypus, M. HQuknaypu, JI. 3yp nu, M. I'epzeo
[py3uHCKas rocy1apcTBeHHas MeAuLMHCKas Axanemus, Tonnmen

IpunsTa 6.01.2005

MeToa0M CBETOBOI MHKPOCKOIHH HAMH HCC/Ie10BaHbl (OpMeHHbIE 3JIEMEHThI KPOBH 1
HX CTPYKTYPHBIE NApaMeTpbl HopMe. B Ma3Kkax KPOBH ONpeaeJIsINCh MapaMeTphbl IpHTpo-
LHTOB, JICHKOINTOB, HelTPOGHIIOB, IIMPOUNTOB, a Takke TpomGounToB. MccieroBannbie
JAHHbIE MPEACTAB/SIIOTCS BeCbMa TOHKMMH MOKAa3aTe/siMH, 3HAYeHHe KOTOPBIX I0BOJILHO
TOYHO JI0JKHO OTpazkaTh cocTOsine opranusma. OCHOBBIBasiCb HA AKCHOME, 4TO KPOBL
npeAcTaBIsieT coB0ii AMHAMIYECKHIT MOKA3aTelb H3MEHEeHHIl, POHCXOSIINX B OpraHusme
cABHroB, MOP(OIOrHYecKHe MOKA3aTe/ M NPEICTAB/ISIIOTCS HAM KaK BeCbMa TOUHbIE NMapa-
MeTpbl, AI0LIIe 3HAYNMOE NPEJCTABJICHHE VISl KIMHHLHCTOB, COMOCTABISIIOUIX HOPMY €
NaToJ0rHYeCKIMH H3MEHEeHHSIMH.

Kutouesbie ciioBa: SPUTPOLUTEI, JIEHKOLUTBI, TpOMGOuVITH, HOpMa, YEJIOBEK

Ha wimnnueckom matepuane (10 NMpakTHYeCKH 3/0POBbIE JIOAW) M3y4YeHbI CTPYK-
TypHbIe MoKa3arean GOPMEHHbBIX 3JIEMEHTOB KPOBH B HopMe. Jlnsi aToro Gpanach KpoBb
U3 Masibla, Je/alnuch Ma3KH, KOTOpble GUKCHPOBAIUCH B 96°-0M crupTe M OKPALIMBATHCH
asyp-1l s03unom (MeTon Annpeca). [lomyueHHble Ma3ku NPOCMATPUBAIMCH B CBETOBOM
mrkpockone (Doromukpockon-III dupmel Opton, T'epmanns). Msyuenbr napamerpet
KpacHbIX W GesbIX (OPMEHHBIX DJIEMEHTOB KPOBH, a Takke TpomOounTos. Kabii
nokasarens npocunthiBancs B 100 kietkax. Ilonmyuennpie undpoebie AaHibie o0pa-
GoTaHbl Ha KoMMbioTepe 10 MeTomy CTbIOJIEHTa; MCIIONb30BANIACh, TAKKE, MporpamMmma
Crapt-2.

B 5pUTPOLMTAX OMNPEeAEsIOCh: YMCIO HOPMOUMTOB, MWKPOLIWTOB, MAaKpOLMTOB,
KJIETOK-TEHEH, aKaHTOLMTOB, YMC/IO LEHTPAIbHBIX HEOKPALICHHBIX MECT, YMCIIO MaJIbIX,
CpeaHMX M GOMBLIMX LEHTPAIbHBIX HEOKPALICHHBIX MeCT, Xapakrep amresun. Co cto-
POHBI HEHTPOHIIOB: CEMMEHTHOCTb, YMCIIO LICHTPATBHBIX HEOKPALICHHBIX MecT. B Hei-
TpoHIax ClelyeT OTMETHTb MOPSIAKOBOCTb, BETHUUHY a3ypo(uIILHBIX rpaHyJ, ajre-
3110, YMCJIO Pa3pyLICHHBIX KJIETOK. B juMdoumTax Ompeiessuiuch: uX ropsaakoBOCTb,
ajre3us, pacrpesieieHhe dy- M TeTepoXpOMAaTHHA, Xapakrep Kpae CErMEHTOB Aapa,
nepuHyKJeapHblii opeos. B TpomGouuTax M3yqaqMCh: MX TMOPANKOBOCTb, aAresus,
pacripe/iesieHue Mo MasKy KpOBH.
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Kaxk nokazana uzyyeHHas HaMH JIUTepaTypa, HOPMa TaK jke, KaK M MaToJIOrus_npen-
CTaB/ieHa CBOMMH KOHKPETHBIMH JaHHbIMHM. Hopma Obinia M3yueHa I0BOJBHO MOAPOOHO
[1-5], onHako, noka3aTe/ I HOPMbI MPEACTABIISIOTCS HaM, TAKIKE I0BOJIbHO H3MEHUYMBBIMH.

H3yueHne CTPYKTYpHBIX MapaMeTpoB (JOPMEHHBIX 3JIEMEHTOB KPOBH MPAKTHYECKH
370pOBBIX JIFO/IEH MOKa3aJslo, YTO YKCIO0 HOPMOLIUTOB COCTABUIIO 95 £ 2%, 4YHCIO MaKpo-
LIUTOB COCTaBWIIO, B cpezHeM, | £ 0,1%, Yncio MUKPOLIMTOB COCTABHIIO, B cpeiHeM, 2 % 0,2%.
AxkaHTOLMTBI OTCyTCTBOBAIH. KieTku-TeHun coctaBuam B cpetem 2 +0,2% (Puc. 1).

MaKpoLUTbI
1%

MUKPOLUTI
2%

KNeTKn-TeHn
2%

aKaHToUNTbI
0%

HOPMOLUTBI
95%

Puc. 1. Dputpoun-
ThI (CM. TEKCT).

Yactb qJOpMEHHbIX OJIEMEHTOB KPOBH HMEET LEHTpaJIbHbIE HEOKpPALICHHBIE MECTa,
OHH Pa3JIMYHOro AUaMeTpa, Apyras e 4acTbh SPUTPOLIMTOB OKpalll€Ha rOMOT€HHO. Hamu
NpPeACTaBJICHO COOTHOLIEHHUE MEXIY SPUTPOLUTAMU C LICHTPAJIbHBIMHU HEOKpAlUEHHBIMH
MECTaMH U 3pUTPOLIUTAMH T'OMOI€HHO OKpalI€HHBIMH. Yucno OPUTPOLMTOB C LIEHTpaJIb-

HBIMM HEOKpPAlICHHBIMH MECTaMH Ha MOBEPXHOCTH COCTaBMJIO 65+ 5%, roMOreHHo
OKpalleHHbIX — 35 £ 2%.

Gonblmne
20%

manble
45%

Puc. 2. CooTHo-
IIEHHE IPUTPOLIMTOB
C LleH'l"PaJ'leblMVl
HEOKpAIICHHBIMU
cpeaHue MectaMu M 0e3
35% TaKOBbIX.



M3 0611ero unca SpUTPOLIMTOB C LEHTPATIbHBIMH HEOKPAILEHHBIMU MECTAMH KJICTKH
Gompmoro auamerpa coctapwid 20+ 1%, cpemsero nuamerpa — 35+ 2%, manoro
nuamerpa — 45 £ 4% (Puc. 3).

Bonbluvne
20%

marble
45%

o cpesHue ——
. S ;:j“j, Heiitpo

[{eHTpasibHble HEOKPALIECHHBIE MECTa MMEIOT OKPYTITYIO (hOpMY. DPUTPOLIUTEI, MMEIO-
e LEHTpaibHble HEOKPALICHHBIE MECTa YIMHEHHON (OPMBI, COCTABUIM B CPEAHEM
2+ 0,2%. LlenTpasnbHble HEOKpPALIEHbIE MECTa XOPOLIO KOHTYPUPOBAHBI, Kpas MX pOB-
uple. Kpaif 5pUTPOLMTOB Takke XOPOLIO KOHTYPHPOBAH, POBHbIH, HE M3BMT. AAresus
npezcrasiena cna6o. Ha noBepXHOCTH SPUTPOLUTOB “YaCTHIbI HEM3BECTHON MPUPOLI”
He oTMevaioTes. [1aToOrHyecknX pUTPOLUTOB HeT. Dopma SpPUTPOLMTOB OKpyriias,
YJUIMHEHHbBIE SPUTPOLIMTHI HE OTMEYAIOTCS.

Co cTOpOHbI HEHTPO(MIIOB GBUIM MONYUEHBI Clieyiolue nokasarenu. OTMeyaiores,
NPENMYIIECTBEHHO, ABYX-TPEeXCerMEHTHbIe HeHTpoduibl. CerMeHTbl He AMCIOUMPO-
Baubl. [lepunykieapHbiii opeos HeGosbiuoi. Kpail cermMeHToB He M3BMT. MoCTHKH, COe-
JIMHAIOLIME CErMEHTbI, XOPOLIO KOHTYPHPOBaHbIE, KOPOTKHE. CErMeHTbI Mpe/CTaBIeHbI,
TPenMyLILECTBEHHO, CBOEit 3yXPOMATHHOBOMH 4acThbio. I TIbIOKM rerepoxpoMaTita HeGoJIb-
mMe M pacrpeenieHbl Mo Kpaio cermenToB. LluTomnmasma okpauiena Gie/HO, paBHO-
MepHo. UKcro a3ypoduibHbIX rpanyst cocTaBuiio 10-15 eqmuuu Ha Kaxblii nerpodui,
rpamysibl Mesikue. Kpaii LMTOMIa3Mbl XOPOIIO KOHTYPUPOBaH, He M3BUT. CermeHTHbIH
MHJIEKC COCTABHII, B cpeaHeM, 2,4 + 0,3%. Meronom MophoMeTpuu GbLI0 NOTyUY€eHO, U4TO
ormeuatorcs Hebitpoduibl 1 u Il nopsaka. Tperbero mnopsiaka HeHTPODUIIOB HeET.
Anresun Het (Puc. 3).

Usyuenue TPOMOOLMTOB MOKA3aj10, YTO HYMCIO 3pejibliX MX (DOPM COCTAaBMIO, B
cpenHem, 80 + 6%, tonbix — 0,5 £ 0,02%, uncio crapbix Gopm cocrapuio — 90,5 + 1%
YHCJIO JIEreHEepUpYIOLMX TPOMOOLMTOB COCTaBMIIO 5+ 0,2%, a 4MC/IO MHIaHTCKHX HMX
dopm cocraBuio, B cpeatem, 1+0,02% (Puc. 4). TpomMGOUMTbI XOPOIIO KOHTYpH-
poBaHbl. AZIre3usi He OTMEUAeTCs.

Usyuenue TMMPOLMTOB MOKA3aJI0, YTO B HA3BAHHBIX KJIETKAX OTMEYACTCs 10 OHOMY
sapbitky. OHM XOPOLIO KOHTYPHPOBAHBI, OKpacka HEOAHOpoaHas. B aapax npeobianaer
syxpomaTu. ['bIGKH reTepoXpoMaTHHa MeJKMe, OKpalleHbl MHTEHCHBHO. Dopma Kiie-
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Tok okpyrias. Kpaii sapa, Kak M Kpaii LMTOIUIa3Mbl, POBHEIH, XOPOLIO KOHTYPHPOBAI.
Aresus oueib c1abas, NPeHMyIIECTBEHHO C SPUTPOLUTAMHU. UHCIO ManbIX GOPM HM-
(ouutos cocrasuio 70 £ 6%, HUHCIO CpEAHUX — 20 + 1%, uucno Gonpmmx — 10+ 1%
(Puc. 5).

1OHble
1%

cTapble
10%

3penblie
84%

fereHepn-
pytowve
4%

i

ruraHTckue

1% Puc. 4. TpomGo-

LUTbI.

GonbLluvne
10%

manble
70%

Puc. 5.  Jlumdo-
LIUTHI.
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STRUCTURAL INDICES OF THE BLOOD CELLS IN THE NORM
(PRACTICALLY HEALTHY PERSONS)

Z. Topuria, M. Tsiklauri, L. Zurabashvili, M. Gergedava

Georgian State Medical Academy, Tbilisi

SUMMARY

The norm of the blood cells, their structural parameters have been studied by means of light
microscopy. Parameters of erythrocytes, leukocytes, neutrophils, lymphocytes and thrombocytes
were determined in blood smears. Obtained digital data were subjected to statistical analysis
according to the Student’s test. Investigated data appear to be very fine parameters, importance of
which should exactly reflect the state of the organism. Considering the axiom that blood appears to
be a dynamic index of shifts taking place in the organism, morphological parameters seem to be
very exact parameters, giving an important clue to the clinicians who compare the norm and
pathological changes.
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®OPMUPOBAHMUE “IINIATO” KOHIHEHTPAIIUU I"AJIOIIEPH-
JIOJIA B IVIA3BME KPOBH U CYIIEPHATAHTE OPUTPOIIUTOB

H. Hukumuose
HayuHo-uccie1oBaTeIbCKUi MHCTUTYT ncuxuatpuu, Toumcn

Mpunsra 10.11.2004

Ha nsaTblii, ceaAbMoii U AeBSITBIN AHH TOCJe JOCTHKEHHS] PABHOBECHOI KOHUEHTpaunu
raJionepniosa B njasme, NpoBeIeH 0HOBPEMEeHHbII aHAIN3 Heu3MeHenHoii Gpopmbl npena-
pata M ero OKHCJIEHHOr0 MeTaf0/iMTa B IJIa3Me M CMBITOM C MOBEPXHOCTH PHTPOUNTOB
cynepuarante. ITokazano, 4ro “naaro” TPAlMHU Ia PHIOJA U ero MeTafo/INTOB
(popmupyeTest B IUIa3Me M CyNepHATAHTE B Pa3Hoe BpPeMsi H HEOANHAKOBO. CBsizanublii ¢
GesIKOBBIMHU (PPaKLMAMH Ta PHIOJ JIETKO Tep HT U3 0HOIT a3kl B IPYrylo, NpuyemM
ero oKHcJeHHast ppakunsi Goiee MOJABHKHA YeM HeH3MeHeHHas!.

KioueBble ciioBa: (l)apMaKOKl/IHSTl/lKa, TaJIONepUuI0J, IpUTPOLIMT, cobaka

Ilpu aHaM3e CUCTEMbl OPraHU3M—IIeKapCTBO, BAPHAGEIbHOCTh JIEKapCTBEHHOTO (-
(ekra (kaK MOJNOXKUTENbHOE, TAK M OTPHLATENbHOE JeHCTBUE) MPUHATO AEIUTH Ha JBa
OCHOBHBIX KOMIIOHEHTa: (apmakoanHamMuueckuii 1 dapmakoknHeTHueckuii. dapmako-
JIMHAMHYECKHI KOMIIOHEHT OTIPE/eNeTCs KaueCTBEHHBIMU W KOJIMYECTBEHHBIMH Xapak-
TEPUCTHKAMH COOTBETCTBYIOIIEH PELEeNTOPHONH CHUCTEMBI, B MEPBYIO OYEPE/lb UYyBCTBH-
TEJILHOCTBIO K aKTHBHBIM (hopMam JeHCTBYIOLIEro npenapara.

DapMakOKMHETHYECKUI KOMIIOHEHT CBS3aH C JIOCTAaBKOM aKTHBHBIX (JOPM J1€KapCTB K
MeCTy WX [eHCTBHs, B pe3y/ibTaTe Yero HakariMBaeTcs HeoOXoaumas neicTeyrowias
KOHUEHTpALsl, BEJIMYMHA KOTOPOH 3aBUCHT OT MHIMBHU/yaJbHbIX XapaKTEPHCTHK M CKO-
pOCTH MpoLecca MOCTYIICHUs, PACTIpe/ieNIeH s, NPEBPALIeHH s U BBIBECHUS JIEKApCTB.

[TpakTH4eCKH KOKHBIM [1apaMeTpoM OLEHKH (apMaKOKHHETHKH Talonepuaona
CUMTAETCS €ro KOHLEHTpALKs B [1a3Me U nepuos nomysbiaenenus. [lon atum neprosom
[PUHATO MOHMMATh MPOMEKYTOK BPEMEHH B TEUEHHE KOTOPOrO BBIIENAETCS M0JIOBUHA
HAaXOJLLErocs B GHOJIONHYECKO# CHCTEME BELLECTBA.

Tanonepuaon nojBepraeTcsi “nepBUdHOMY” METabONIM3My B HE3HAUMTENLHOM CTENeHH.
[TosToMy, NpH MEpOpajbHOM WM MAapeHTEPaIbHOM BBEJIEHHH PasHMLA €ro KOHLCH-
TpauMM He3HauyWTeabHa. [11aTo KOHUEHTPALMK rajlonepuaoia B /iHanasoHe OnTUMasib-
HOTO TepareBTHYeCKOro 3ekTa yaaercs mogodpaTh 10CTATOUHO JIETKO.

Llenbio paGoThI SBJISIIOCH OMpPE/EeHHe KOHLEHTPALMHK Tajlonepuaoia 1 ero or-
JIeNbHBIX MeTaGoanTOB (OKMC/IeHHas (opMa) B CMBITOM € MOBEPXHOCTH IPHUTPOLIMTOB
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CynepHaTaHTe W CpaBHEHWE [OJyYEHHBIX BEJMYMH C KOHUEHTpauued mnpenapara B
nnasme. HaGniosenus npoBesieHbl B MEPUOJ “paBHOBECHOH KOHIEHTPALMK” raaonepu-
J1051a, TOC/€e JOCTIKEHHs CTaOWIBHOrO “ruaTto” M JaloT BO3MOMKHOCTH OLIEHMTH CIIO-
cOBHOCTH SPUTPOLIUTA aACOPOUPOBATH HA CBOEGH MOBEPXHOCTH Mpenaparhl GyTHpodero-
HOBOTO Psiia, B IEPHO/ €ro CTabH/IbHOM KOHIEHTPALMHK B KPOBAHOM Mia3me.

MATEPHAJI U METO/IbI

B nacrtosiee BpeMms HauOosiee UyBCTBHUTEIbHBIM METOJOM KayeCTBEHHOTO M KOJHM-
YECTBEHHOrO aHajM3a MCUXOTPOIHBIX MpenaparoB spisercs xpomatorpapus. ITo wue-
7IeBOI1 HANPaBJIEHHOCTH U CTPYKTYPE MOCTABICHHOMN 3a/1aul MPOBEJEH KOJTHYECTBEHHBIH
aHaNu3 rajJonepuiosia M ero OKMCIeHHON (opMbl (MeTabonMTEI) B Ma3Me KPOBH M
CMBITOM C MOBEPXHOCTH 3PUTPOLUTOB CyrepHaTaHTe (OHOKPaTHOE OTMbIBAHHE), NOC/IE
peryaspHoii BHyTPUMbILLIEUHOH HHbekiH 5,0% pacTBOpa rajonepuaona, B aose 3,0 mi.
Hcenenosanus npoBedeHbl Ha 12 monoBo3penbix cobakax. OTMbIBAHME SPUTPOLIMTOB
nposezieHo pocdatHbiv Oydepom ¢ no6aBaeHHemM copOUTa U ABYYTIIEKMCIIOTO Kalus, ©
LEJbIO peryJisiuMi MOHHOM CHIIbI M KHCJIOTHOCTH pacTBopa. [lpuMeHeH MeToa Bbi-
cokod(dekTHBHOI kMaKocTHOH xpomaTorpapuu (BOXKX) na obpamentoii  daze
Boodopak C,s. letektop — anexrpoxumuyeckuii EWV-28, ¢ uysctuTensHocTbio 0,2 e
ajcopOumy Ha BCIO wiKkany. KommdyecTBeHHbIE JaHHbIE PACCUNTBIBIMCH 110 METOAY BHYT-
pennero cranaapra. Okuciennas opma ranonepuaona Obila MACHTH(GHUMPOBAHA HA
OCHOBE aHAJIW3a MUCTIPABJIEHHOTO BPEMEHH Yep)KMBAeMOro odbema.

PE3YJIbTATBI U UX OBCYXKJIEHUE

Kak 6b10 MOKa3aHO B MpeAbIAyIMX HccaenoBanusx [1, 2], KOHUEHTpauusa raio-
nepujona B IUIasMe crabuiusupyercs uyepes 3-4 1Hs mocne Hauanma skcrepumenta. C
LeJIbI0 MAKCUMAJIBHOM JI0CTOBEPHOCTH TMOJIyHYEHHBIX JIaHHBIX, aHAJIW3 rajlonepuaosa
ero MeTabOoJIMTOB MPOBEEH TPHIK/bI — Ha MAThIM, CeIbMOM M IEBATBIH HH.

B nuia3sme KpoBH 9KCIIEPUMEHTANIbHBIX JKMBOTHBIX Ha MATBIH JIeHb MOC/IE HaYaa 3KC-
NepUMEHTa ypOBEHb HEM3MEHEHHO# (opMmbl rajonepunona 6uin pasen 23,0 0,2 mr/m.
Ha ceapMmoii aenb on pocturan 22,6 + 0,1 mr/mi. Cratiuctuueckuii ananus pasdpoca pe-
3yNBTATOB (KJIACTEPHBIH METOM) MOATBEPAI BBICOKYIO 0cTOBepHOCTh (p <0,001) cTabu-
JM3ALMKE YPOBHS HeM3MEHEHHOM (opMbI rasonepuaona B iiasme. Ha nesatbiit ieHb yposerb
ranonepunona cocrasin 23,1+ 0,1 mr/mn. Pasdpoc pesysnbTaToB M3MEpeHHs MOATBEPANI
BBICOKYIO JIOCTOBEPHOCTD “TutaTo-3(hexra’” Ha 5-9 IHM noc/ie Hayasa SKCIepUMEHTa.

B ykazanHble aHM Merosamu BOXKX aHanusupoBaH CMbITBIA C MOBEPXHOCTH 3pPH-
TPOLMTOB cynepHaTanT. Ha natblif, ceibMOM M IEBATHIH JHH SKCTIEPUMEHTA KOHLEHTPa-
LM HEM3MEHEHHO (hOpMbI rallonepruoNa MocieoBaTebHo cocTapisia: 3.4 + 0,4 mr/mg
4,0 + 0,4 mr/mi; 3,1 £ 0,3 mr/mi.

Takum 06pa3oM, ypoBeHb HEM3MEHEHHOH (hpaKLMK rajonepuaosa B CyrepHaTaHTe B
yKasaHHble [HM ObUI HEOAMHAKOBBIM. HesnauutenbHble konebaHus noxasarens Moj-
TBEP/MJI BApHALIHOHHO-CTATUCTHUECKUH aHaIu3.

Jlaslee NpOBEEHO UCCIen0BaHHe (apMAKOKMHETHKHM OKMCIEHHOH (opMbl mpenapara.
Ero KoHleHTpauus B ruiasme koneGanach HesHauutenbHo. Ha nathiii menb ona Gbina



pasHa 2,2+ 0,4 Mr/mi1, Ha CeabMOH sieHb 2,8 + 0,6 mMr/mi1 1 Ha jesstbiii — 2,0 + 0,5 mx/min. B
yKa3aHHbIe HM YPOBEHb OKHCJIEHHOH (JOPMbI FIONEpHI0Na B CyTepHATAHTE TaKiKe Obul
HEOIMHAKOBBIM: Ha MTHIM AeHb — 1,2 £ 0,4 Mr/mi, Ha ceapMoii aeHb — 0,8 £ 0,3 Mr/mi 1
Ha aeBsTHIA genb — 1,6+ 0,4 mr/vn. Takum 06pasoM, ypoBeHb OKHC/IEHHOH (hopmbl
rajionepun0ia B 1iasMe M CynepHaTaHTe CTaOMIBHBIM He Okasascs. B cynepharante
KkoneGaH1s KOHLEHTPALMH GbUTH HAMHOTO BBILIE YEM B IIazMe.

[1poBe/ieHHble MCCIIEI0BAHMS TI0KA3aJIH, YTO KMHETHKA KOHUEHTPALMH OKMCICHHOMH
(opmbl rasionepuaoa (KMC/IbIe METAGOTUTEI) 3HAYMTENBHO OTJIMYACTCS OT KHHETHKH €ro
HemsmeneHHoi (opmel. CoriacHo psiy uccneaosareneit [3] anbOyMuHbl M, B HEGOb-
oM KonuyecTse B-r106ynHOBast ppaKims KPOBH CIOCOOHbI CBA3bIBATH HEU3MEHEHHYIO
(opmy ranonepuaona. OKHCICHHbIH MeTabONMT rajlonepuaona, Mo JIMTepaTypHbIM
JaHHBIM [4], He3HAuMTENbHO ruAPOdUIeH. AICOpOMPOBaHHbIE HA NOBEPXHOCTH 3PUTPO-
LMTOB TAJIONEPH/ION M €ro MeTaGOJIUT M0 PasHOMY MEePEeXOJIAT U3 O/IHOMH (a3sbl B APYryio,
TeM caMbIM MO/IepKKuBasi 0bliee paBHOBECHE KOHLEHTPALlMH NpenapaTa B OpraHiusme.
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FORMATION OF HALOPERIDOL CONCENTRATION “PLATEAU”
IN THE BLOOD PLASMA AND ERYTHROCYTE SUPERNATANT

L Itsckitidze

Institute of Psychiatry, Tbilisis

SUMMARY

The pharmacokinetic and pharmacodynamic of haloperidol were investigated with HPLC in
the blood plasma and in the erythrocyte supernatant. Two groups of samples (plasma and
supernatant) were monitored for periods of 5, 7, and 9 days. Our data confirmed capacity of
haloperidol to adsorb on the erythrocyte surface. Its concentration in the erythrocyte supernatant
and in the blood is not the same. It may be concerned with character and quantity of the functional
groups located on the surface of erythrocytes.
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258mggmgamo 0d6s JOmboggmo JMmoBoo ©gIRIBYWMS dbsgmol d5Jdg-
Gogmo gl boGdgmo dohggbgdmgdo dm@xm3ol Bobg@smygdo Fymol (33V)
203mg96700L 306mdgdBo. pddmgmgamos 21 353096G0. 85JHM0gd0l dBmygmPS ©>
0Rg6G080g30>  brgdmps 53753 3mJdgwo g 90 33V go8myggbgos go —
Logmbag@o 353m@g3gbgol GOswozogmo dgmnmmoon.

337 Logmba®o addmmysbgen dg@bsmmdol dg8rga, 60630l dobypgom, 33390@oR
d0cs 63Fmagol Fbodol Lyg@mm @dsmEgbmds — 66,6+ 10,29%-0s6 23,8+ 9,29%-
30y SLggy Lsp@dbmdmam Fg8odes Lglo Bg@dghdoEeol E.coli-b @smmgbmosg —
57,1+ 1090%-s6 42,8+ 10,79%-3g.  93603g6gmmp  8mods@s  mdJ§mbo6ga>H0@ds
96696003533 g@0gdds, bomm  Jgdmmoby@o bHIGommgmgol GdmEgbmds mongdol
0OX0 350bsHRs. I3nEbommdsdng ©s 8379@bsmmdol Fgdrgy, dogowmdIdGe-
9%0b @omEgbmds 5@ BgEgmoms.

L53356dm Lodgggde: JGmbogunmo gomo@o, dm@xmdol dobg@sgygdo Vysmo, o
Batogmo Em@s, bogmby®@o sdm@ysbgs, 65F@ogol Bbo@o, @oJGmbabgys@og@o
96090 JB9M09d0, Jgdmmobyg@o bEHsgomm Mo

GMam@3  36mdomos, SEsdosbol  yggms ®OA6ml  © 356Ls3gm®gdom
Logdemol dmdbgmgdgmo B@sJHol boddsmy@o dog@mgmmmol bEsdogy-
Gmds dobo  yxobddmgmmdols dohggbgdgmos. Logdmol dmdbymgdgmo  md-
2060980l @asgoEgdolisl brgds 3ojGmdgmo 3gobegol ben®@dogsh Gmam®a
0gobmdmogo, oly GsmEybmd@ogo babosmols 3603g6gmmgabo gowsbdgdo. gb,
0ogol dbdog, 0fg93L oLEOMIEGHIOM@EYA0  ©odgIEIOYOOL Gy OG-
0gdgdl. oy s@bsbodbogos, Gmd Jobg@omydo  Fymgdol  yodmygbgds
Gopogemamon  @3amol  gak-bofmagol  HAsJHol  Bogemgmem@sl, @3
Lalinggmme s0lsbgds ©osgagdoms 339@bogmdolsl [3, 4, 5]
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bommemaonmo mgsmlsb@olbom, bommm dolo pogmgbs dojHgmogm  geom-
@5bg, Logdmol 3m3bgmgdgeno B@sJBol bbgopslbgs 05350909305, ©E@g-
Ay odmggmgnmo 5@ s@ol. o3 Lsgombgdol glfegms jo, 3003399 ow©,
bgeol Bgfymdl 399-1 doboboolobya gs8mygbgdsl 39E-6oFmogol G@s]-
®ol Lbgseabbgs 3sommmyools 339@G6s@mdolisb.

4039039 ©J9ob 3o3m3ebsdy, jgeggol Bobobl Foddmo@agbos  Joem-
60490 gmEoB00 ©osgoEIdgmms gobogmol dsJBgBogmo Fem@ol mgo-
bedGogo > GomEIbmdMogo (geomgdgdol ©obsdogol Bglfsgans d8V-0m
Logmby@o dm@Fygs-a59m@gabgol dgmmwols 3odmygbgdol 30GmdgdBo.
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203M3gEgNmos  JOE@oBon ©ssgoEgdgmo 21 353096@0L gobogomo. doj-
Haogdol  asdmygmas  ©s  0gbBogo3odgds  dmbps  odgedse  dowgdgmo
dgomegdon [1, 2, 6], bomm b6sfmsgol bom@dsmag@o dog@mgmmdol dy-
Bolgds 88V-0m dgg@bogmdsdeyg s 339@bogmdol Ygdwgy — dom Bogdgy
gdmmsgsbgdgmo  bo@dgmo  shggbgdmgdom,  Gmdgmoi  dmigdgmos
3beoa 1-Jo.

3bGogo 1

65f g0l dog@mgmmAol boyoghoo Fodrdmdspygbmols bo@dgmo
35B39690980 @.3. 133§ g06-@oBgd>oLS ©> F.m. gom bl gd0sl Bobgegom

3oy 3560533300 Eabsbgmgd bmBol gBmggmo Gmﬁar;l;i:;g?]%’gﬂofﬁnan

E. coli-b boghom comggbeds Aeblyy 300400
bgbdo BgHdgbdoGeab E. coli % 10-050
3gdmeobyco E. coli % 0

200 babgadHog@0 gbHIG@dJHGogdo % 5-dgg
J0gT60 BOadgdol baghon 26035 % 25-90
JgAmmobiGo bEsgomymgo % 0

3080MdsJH G0 d0 356%og980L badolbo 107-1010

BINIBIB0 RS SN0 3SELORZS

3389301 Fggagdo 33F-0b gs8mygbgdsdwy dmigdymos b@ogn 2-To.

Geam  3bGomopsh  hsbl, bofamsgol Fbo@ol  Lagdmm  @smEgbemds
6m®™3sdo 5l vgopdympms 66,6+ 10,29%-l, 6m@dol bydmm  ogm  sgow-
ymggdol 9.5+ 6,39%-Fo, bm@ols Jggdom — 238+ 9,29%-Bo. LygbEo gg@dgb-



Bo300L E.coli bm@dsTo JJmbos 38,0+ 10,59 353096@¢L, bm@dols bgdmo 19,0+
8,56-l, bm®3ol  Jggdmm — 42,8+ 10,79%-1. 399maoby@o  E.coli bm®dsdo
5096036gdm@s 57,24 10,9%-U, bm@dol bgdmm — 42,8 £10,79%-, be@dols
439800 = 503 gO0l. @sJBmbabyas@og@o  9bHgOmdsHgmogdo bm®mdsdo
5dmohbrs 3530960 o0l 19,0+ 8,56%-U, bm@dol  bgdmm — 9,5+ 6,39%-1,
6m@3ol Jgg8mm — T41£9.86-l. jmgzg@o gm@dgdol boghom  @smEgbmds
60@35To 0gm 353096@ 900l 14,2 £ 7,61%-Fo, 6m@dols bgdman — 4,7+ 4,61%-3o,
60030l Jggdemm — 80,9 £8,57%-Fo. Jgdmmoby@o LEsgommymio bo®@dsdo
sdmahbrs  3530gbdms 19,0 £ 8,56%-1, 6m@ddols bgdmon - 80,2+ 8,69%-L;,
6m@dol Jgadomn — 563 gOnL. dogomdsdHg@ogdo swobodbgdmws Tbmenmo
60630l Jg93mm — 100 £ 2,18%-1, 439 3530968 do.

3bGogo 2
J6mboggmo jomoBon EI53oRIdYmMS Fobsgmal dsJHg@ogmo gmmGal

35hg96g0mgd0 33V Logmba@mo asdm@gbgomn 339@bsmmmdsdpy

bm@3ds bm@3ol bgdma bm@dol Jgg8cmm
v 14 2 5
oo, %; P | 66,6+ 10,29 9,5+6,39; < 0,01 23,8+9,29; <0,01
Esfrmagols babo | sl 8 4 9
hboto Ol o7 . 1
&0 %; P | 3007£10,59 | 190£856;>05 | 42,8+ 10,79;<0,01
o 12 9 0
bado % P | 57041090 | 42.8+10.79:>0,5 0
oo bo- 53l 4 2 15
6gas@ogdo
96g6mdsg. | % P 19,0 +8,56 9,5+6,39;> 0,5 74,1 +9,86; < 0,01
Logbom S8l 3 1 17
JOgI%0 Q0. %; P 1424761 4,74£4,61;20,5 80.9+8,57;<0,01
BOGI)d0 dgdmg. 530, 4 17 0
bpogo-
@ogmgo | %: P 19,0+ 8,56 80,2+ 8,69; <0,01 0
dogomdsg | 2U- 0 0 21
dacogdo %, P 0 0 100+2,18

5060360 dmbs3gdgool dobgpgom goblsggmmgdon s@lsbo8bsgos, @m3
olgmo  3smmygbydo  Lobgmdgdo,  @mam@oass  dgdmmobygmdo  E.coli  ©s
S.aureus, glodsdolow, bm@Iol bgdmmss sgesdgmgms, Fglsdsdolsp, 42,8+
10,79% > 80,2+ 8,69%-Fo, bome Lsbsdggdme  dogdmmgmem@ol  Fo@dm-
sdEagbmgdo  —  s@a3gdmmoby@o  Ecoli s dogopmdsidg@ogdo,  Fgls-
6odols, bm@dol Jggdmm 5jal, dgbsdsdobse, 35309bGms 42,8 +10,79%-bs ©s
100 =+ 2,18%-1s.
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5g3odgmygool  33F-0m  Logmbydo mafygs — godmdgabgomn  83y0-

bogmdols  gdgy  gobogmol  dsdBgdogmo  gmmes FgoEgoms Gmym®O3
»ngobmd@mogee, oly Gomgbmdmogsw. dgrgagdo dmEgdgmos 3bdom 3-Fo.

3bGogo 3

JOmbogamo JmmoGon ©o53gdYmMs obsgmols dsJGgBhogmo Gmm@ols
35hg9bgdegdo 38Y-0m Logmbydo gsdm@gibgomn 339@bsmmdols Fgdpay

bm@d> 6m@30l bydmo 6m@30l J3g8mo
bogaoe | 8- 5 1 15
020 %; P 23,8+9,29 47+561;<0,01 71,4 +9,86; <0,01
bgbyo 58 9 2 10
bsfmagols o i
b BYAg-
B %; P | 42,8+10,79 9,5+639;>0,5 47,6+ 10,89;> 0,5
399co- S0 9 12 0
g % P | 426+1079 | 57.01+10.80;>0.5 0
oo bo- 530 4 6 0
6ga507G0
26a6mdsd | %: P 19,0 8,56 19,0 8,56 9,5+6,39;>0,5
T 3 1 17
05760 oo, %: P 142+7,61 47+£461:205; | 80,9+8,57:<0,01
B0 3o | sat,, 9 10 2
bpogo-
mogmgo | %: P | 4281079 | 476+1089;<0,01 | 9,5+6,39;<0,01
dogogmdsg | 20U 0 0 0
Hacogeo %, P 0 0 0

Goam6 3 bOomoesh  Hsbl, E.coli-b Loghmm  Gompgbmdsd  bm@dsBo
Vgopyobs 23,8+ 9,29%, bm@dols bgdmm — 4,7+5,61%, bm@dol Jggdmo — 714+
9,86%; bgbBo ggm3gbdo30ol E.coli-l dg9mbgggado dolo @omwgbmds beo-
35T0 JJmbps sgopdymams 42,8+ 10,79%-b, 6m@dol bydmo — 9,5+ 6,39%-1s,
6m@dol Jggdmo — 47,6 £ 10,79%-b. 3gd3mmoby@o E.coli bm@3sTo s@dmshbos
42,8+ 10,79%, bm@dol bgdom — 57,1+ 10,80%, bm@dol J39dmm — >G5 gémb.
@5dBmbbgysBogmo  9bBgOmdsJBaMmogdo ©s Jgdmmoby@o LEsgomm gm o,
BgLododolow, bm®dsTo dJmbps 35309b@dms 28,5+ 9,85%-1 s 42,8+ 10,79%-1s;
bm@dol  bgdmm — 203 goHol, bowmm  dg¥nmoby@o  LEsgommymgo —
47,6 £10,89%-1; bm@dol  Jggdmm — T14+£986% ©> 9,5+6,39%-b. o6 Ty-
(30 B0BoEMSJHIH0gdoli MomEgbmds. 0xo ©s@Bs  g@mowsoyogy  Lo-
©oEg 83V-00 Logmby® asdm@gbgsdpg ©s podm@yabgol gdmgasa. dolo
GomEgbmds, mMmogy FgdmbgggsTo, bm@dol Jggdmm ogm  3s30gbdms 100+
2,18%-o.
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Sdpgo@sm, 337 Logmbyg@o padmdgabgon 3390bsmmdol ydmgy bo@dol
Bobggom dgggodor dgdotrs bofmsogol Fbodol Loghmm @smmgbmds —
66,6 £ 10,29-006 23,8+ 9.29%-3pyg.  sULggg ULop®@dbmdamoe  Fgdodes byldo
39©396¢s300l E.coli-b dompgbmdsg — 57,1+ 10,90%-o6 42,8 + 10,79%-3wy.
43608569 m©  dm0ds@s  m@adBmbobgysBog@ds gb@gH™mdsHgH0gdds, bomm
3g8em@oby@o Lgosgommgmgol @omwgbmds monddol mOxgH FooboBrs. @
BgGge0ms  30g0MdsJdgM0gdal  GomEgbmds  3jg@bommdsdny ©s 3396~
boammdols dgdwygy.
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COJIEP’KAHUE BAKTEPHAJIBHOI ®JIOPEI B KAJIE BOJIBHBIX
XPOHUYECKHUM KOJIMTOM, B Y CJOBUSIX IPUMEHEHU S
MUHEPAJILHOU BOJIbI BOPJKOMU

A. Konmonaweunu, 3. Xewypuanu, HI. Xewypuanu, E. Kapmeeauweunu

Hayuno-uccieoBarenbekiii MHCTUTYT 9KCIIEPUMEHTANBHOM 1 KITMHHYECKOI MEAMLHMHBI TIPH
TOHIMCCKOM roCy1apCTBEHHOM MEAMLIMHCKOM YHUBEPCHTETE

PE3IOME

Hccnenosana HopMa GakrepnanbHOil (ropbl Kama GOJbHBIX XPOHHYECKHM KOJMTOM, B
YCIIOBHAX MPUMEHEHHs MHHepaibHOil Boabl Bopikomu (MBB), B Buje CH(OHHBIX NPOMBIBAHM.
VCTaHOBJIEHO, YTO MpH CH(OHHOM NpoMbiBaHiM MBB, KONMUCTBO KHMLIEUHON NANOYKH PE3ko
cokpatiioch (¢ 66,6 = 10,29% 10 23,8 + 9,29%). CyleCTBEHHO CHU3MIOCH TaKkKe KOJIMYECTBO
cnabodepmenTatusHoii E.coli (¢ 57,1 £ 10,90% o 42,8 £ 10,79%). HeznauutenbHO yBeIMuuiIoch
KOJIMYECTBO JIAKTO30-HEraTHBHBIX JHTEPOGAKTEPHil, a KOJMYECTBO IEMOJNUTHYECKUX CTaduio-
KOKKOB yBelmumwioch nourn sasoe. Komuuectso GudumoGakrepuii, 10-  Mocie JieueHus, He
HU3MEHHMJIOC.
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FECAL BACTERIAL FLORA CONTENT IN PATIENTS WITH CHRONIC
COLITIS TREATED WITH BORJOMI MINERAL WATER

A. Koptonashvili, Z. Khetsuriani, Sh. Khetsuriani, E. Kartvelishvili

Institute of Experimental and Clinical Medicine at Tbilisi State Medical University

SUMMARY

The normal data on fecal bacterial flora in the patients with chronic colitis, treated with Bor-
jomi mineral water (BMW), has been studied.

Total of 21 patients were investigated. Isolation and identification of bacterial colonies was
performed with the conventional bacteriological methods. The BMW was applied according to the
traditional method of siphonage.

It was concluded that after siphonage treatment, total number of E.coli was sharply decreased
against the norm — from 66,6 + 10,29% to 23,8 +9,29%. At the same time the number of weak
fermentation E.coli was reduced significantly — from 57,1 + 10,90% to 42,8 +10,79%. The num-
ber of lactose-negative enterobacteria was increased slightly, while the number of hemolytic sta-
phylococci was increased almost twice vs. the norm. The number of bifidobacteria was not
changed before- and after the treatment.
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KOPPEKIUS ITOCJEACTBUI U30JSIIUNA HE®APMAKO-
JOTMYECKHM METO/IOM BOCCTAHOBJIEHUSI
BHYTPUBH/IOBBIX OTHOIIEHUI

H.[c. JTabaoze, M.M. Xananaweunu, M.M. I'ozobepuosze

Hucruryr ¢pusnonornu um.M.C. Bepuramsnnu Axkagemun nayk I'pysuu, Toumcn

IMpunsra 6.01.2005

HceneoBasin BANSIHHE YACTHYHOI 300COUHATBLHOI AenpuBauni ¢ 30-1HeBHOro Bo3pacra
Ha BBICUIYI0 HEPBHYIO JesiTe/IbHOCTh KPbIC M BO3MOKHOCTH KOPPEKIUHH MOCIeACTBHIT H30-
JISIUMH, BOCCTAHHOBJICHHEM BHYTPHBHIOBLIX OTHOIIEHHIT. BblI0 MoKa3aHo, 4T0 y B3pPOC/IbIX
KpbIC, BbIDALIEHHBIX B CONHAJILHO-00€HEHHOIT cpeie, HAOGIIOAAIOTCS yCHICHHEe PeaKIiu
€Tpaxa M TPeBOTH, MOBbILICHHE IMOLHOHAILHOIO HANPSI’KEHHSsI; BBISIBIIACH, TAKIKe, HH3Kasl
€nocoGHoCTh K 00y4ennio. BosBpauienie counaabHO-1eNPUBHPOBAHHBIX KPbIC B HOPMAaJib-
HYIO 300COLHAILHYIO CPely PeryJiHpyeT IMOUHOHAILHOE COCTOSIHHE JKUBOTHBIX.

Kiouessbie c10Ba: 300counaibHas IeNpUBALIS, “PeCOLHATN3ALMS”, TIOBECHNE, TAMSTh, KPbICHI

MHOroYHCIEHHBIMH ~ UCCJIEJIOBAHUSMH  B3aUMOBJIMSIHMSL  0COOEH  MaJlbiX — rpyr
JKMBOTHBIX Ha (POPMHUPOBAHME UX BbICLIEH HepBHOM JaesTensHocTr (BHJI) nokasano, uro
300COLMANIbHAS JSTIPUBALIMS C PAHHETrO MOCTHATAIEHOrO OHTOreHe3a SIBJISIETCS IPUUMHOMN
Hapyuenus MHorux ¢ynkumit BHJI, Toraa, kak npu BbIpallMBaHMM KPbIC ¢ PaHHEro
BO3pacTa B COLMAILHO-000ralleHHON cpe/ie (COBMECTHOE COJIEPIKAHUE HECKOJIBKHX JKH-
BOTHBIX OJIHONO BMJIa), BO B3POCJIOM BO3pacTe HabmoaeTcs GoJiee BbIpaXKeHHOE HCclie-
JIOBAaTEJIbCKOE MOBE/ICHHE, CHHKEHHE PEaKLIMM CTpaxa M TPEBOKHOCTH, MOBBILIGHHE CIIO-
cobHocTH K 00y4denuio u mamstw [1, 2, 3, 7).

OJiHaKo, MeHee M3y4eHO BIIMSHHE JENPHUBALMH COLMAIBLHBIX B3aUMOOTHOLICHHH Ha
TOM 3Tane MOCTHATaIbHOIO Pa3BUTHs, KOTIA KpbICSTAa YCTAHABIMBAIOT KOHTAKT C
OKpysKarollel cpesiol He TOJILKO ¢ MOMOLIBIO MaTepH (B HOPME), HO M C TOMOLLBIO yiKe
npuo6peTaeMoro HHAMBHIYaJbHOro omnbiTa. Cie0BaTeNbHO, KaK ¢ TEOPETHUECKOM, Tak
M C MpPAKTHYECKOH TOUKM 3PEHHs, HECOMHEHHbIH MHTEpeC MpHOOPETaloT MOMCKH CIIO-
co00B KOPPEKLMH BO3MOXKHBIX W3MEHEHMIi MOBE/ICHHUs, BbI3BAHHBIX M30JIALMEeH OT apy-
rux ocobeii. OcobeHHO 3T0 KacaeTcs He(apMaKOIOrHYeCKHX METOIOB KOPPEKLIHH, K KO-
TOPBLIM OTHOCHTCSI CPAaBHUTE/ILHO MaJIO U3y4YeHHbIH METOJ “pecolnann3anun’.

Hcxons M3 BbILIECKA3aHHOIO, LE/bIO HACTOSALIEH paboThl ABJANOCH HCCIIE0BAHME!
1. BausiHusA 4acTHYHOM JIenpuBaliMM 300COLMAIBHBIX OTHOIIEHHH Y KpbIC, ¢ 30-1HeBHOrO
Bo3pacTa, 2. Bimsuus “pecoumanuszauuu’”, T. €. JUKBHAALMS COLMAILHON JICNpPHBALIMK
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BOCCTaHOBJIEHHEM BHYTPHUBHIOBOTO OOUICHHS C LEJIbIO BO3MOXKHOM KOPPEKLMH MO-
CJICJCTBHI M30JALMH, B Cilyyae MX MOABICHHS, YTO MOXHO PAacCMOTPETh KaK METOJ
He(hapMaKoIOrHueckoro BoCCTaHOBJIeHNs HopManbHoit BH/IT,

MATEPHAJI U METO/IbL

OnbiTel npoBesiebl Ha 24 Genbix naGopaTopHbX Kpbicax-camuax. M3 mux 10 kpeic
ObLTM KOHTPOJILHBIMHU, KOTOpBIE B TEUECHHE BCErO JKCIEPUMEHTA (4 Mecslia) KUK B
HOPMaJIbHOH 300COLMANILHOM Cpefle, B CTaHJAPTHBIX YCIOBMAX BHBapus. Kpbickl n3o-
aautel (14 xpeic), B Bospacte 30 JHEH OTAENAINCH OT MaTepd W POBECHUKOB M CO-
JIepyKaJIMCh B MHAMBUYabHBIX XKHIBIX KieTkax (13 x 15 x 25 cm), rae onu Haxoauauch
B TOJIHOH 3pUTE/ILHON M TAKTHIBLHOH M30NIALMHM OT COpoAMuei (B TeueHue 4 MecsLes).
[T1ieBoii palvoH, KaK y KOHTPOJIBHBIX, TAK Uy M30JIMPOBAHHBIX JKMBOTHBIX, COCTOAI U3
CreUMasIbHBIX MHILEBBIX FPaHysT (IOCTYM K MHLIE U BOJE He Obll OrpaHuyeH).

C uenblo MCCNENOBaHMS MOBEACHHS M MOLMOHAIBHOTO COCTOSIHMSL KPBIC, MpUMe-
HAIMCH TeCThl “OTKpbITOE mone” [6] u “npokondnukrHas curyauus” [5]. OGyuenue u
NamATh TECTUPOBAJIACH B YCJIOBUAX OJHOCTOPOHHErO aKTUBHOTO M3beranus [4]. B ob6enx
IpyMNnax >KMBOTHBIX IKCTIEPUMEHTBI HAUMHANH B BodpacTe 90 AHEH.

[ocsie TecTHpOBAaHMS MAMATH, H30JIMPOBAHHBIX KUBOTHBIX TOMELLIATH B COOBIIECTBO,
cocrosiiee U3 4 KpbIC-CaMIIOB, KOTOPbIE BBIPALLMBAINCH B HOPMaJIbHOMN 300COLMAILHOI
cpenie. Takum 06pa3om, BHOBB CO3JaHHBIE COOOLIECTBA COCTOIIN M3 5 KPBIC, M3 KOTOPIX
1 Obln u30MAHT U 4 0cobel — ¢ OOBIYHBIM COLUATBHBIM OMBITOM. Yepes 3 nenenu, ¢
MOMOILUBIO BBILIEYTIOMSHYTBIX METOJIOB, M3yuYalld BIMAHHUE “pecolHanu3aluy” Ha U3Me-
nenne BH/T kpbic, BhI3BanHOe M3onaumeii. CraTucTiueckylo 0GpaGoTKy AaHHBIX Mpo-
BOJIMJIM C NOMOLIbIO t-kpuTepusi CThiO/IEHTA.

PE3VJIBTATBI U UX OBCYKJIAEHUE

CpaBHUTENbHBIN aHATH3 POLECCOB 00YYEHHS M NAMSITH y KOHTPOJIbHBIX KHBOTHBIX 1
KpbIC, BbIPALUEHHbBIX B YCJOBMAX YaCTHYHOH JeNPUBALMKM BHYTPUBHMIOBBIX OTHOLUEHHH,
BBISBHJI, YTO 110 BbIPAOOTKE PEAKIMM AKTMBHOrO M30EraHmsi MM CKOPOCTH 0OyueHus
M30JIMPOBAHHbIE KPbIChI OTCTABAM OT KOHTPOIbHBIX JKUBOTHBIX. Y KPbIC ¢ HOPMaJIbHBIM
300COLMANILHBIM OMBITOM KpUTepHit obyuaemoctu pocturancs nocie 80-100 coueranmid,
TOrZa Kak y COLMAIbHO JENPUBMPOBAHHBIX KPbIC A HoCTHxKeHHs 80%-KpuTepus
Tpebosanock 120-140 couerannii (Puc.1).

B Tecte “oTKpbITOE MONE”, 10 Hauana TECTHPOBAHMS AKTUBHOTO M3GEraHus y Kpbic,
BBIPALLEHHBIX B COLMAIbHO-00€HEHHOH cpeae, HabIIoNanoch yBelIMUeHHe TOPH30OH-
TalbHOM M BepTUKabHOM akTuBHOCTH (Puc. 2B). Uucio nepeceveHHbIX KBafpaToB M
BEPTUKAIBHBIX CTOEK Y M30JMPOBAHHBIX KPbIC JOCTOBEPHO MPEBBILIAIO 3TH K€ MOKa-
3aTe/n y KOHTposibHOH rpynnbl (Puc. 2A). Tlocie BbIpaGOTKM M YNpoueHUs aKTHBHOI
06OPOHHUTENTLHOM PEaKLHH, B “OTKPBITOM M0J1e”, B 06EUX PyINax >KHBOTHBIX CHU3HIOCH
YHCJIO MEePECEUCHHbIX KBA/IPAaTOB, BEPTHKAILHBIX CTOEK M 00C/I€/I0BAHHBIX “HOP”; B TO
JKe BpeMsl, yBEJIMYWIIOCH CymMMmapHoe Bpems rpymunra (Puc. 2A,B). OnHako, B rpynme
M30JIMPOBAHHBIX KPbIC KOJIMYECTBEHHbIC XapaKTEPMCTHKH MOBEJCHUECKHUX —peaKiuii
BHOBb /IOCTOBEPHO MPEBBILIAIH TAKOBBIE Y KOHTPOJIBHBIX JKHBOTHbIX.
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Puc. 1.  Jluamuka BbIPaGOTKH —PEeakUMH —AaKTHBHOTO M30eraHus y KOHTPOJBHBIX U
H30JIMPOBAHHBIX KpBIC. AGcuucca — JQHH SKCIEPUMEHTa; OpAMHATA — Cpe/iHee 3HaueHue mnpa-
BIIbHBIX peakumii (%). CBeTible KPYKKH — KOHTPOJbHbIC )KMBOTHbIC, TeMHble KBampaThl —
H30JIMPOBAHHBIE XKHBOTHBIE.

100 - 100 - ok
90 A 90 +
80 4 80 -
70 - 70
60 - 60 -
50 50 4

40
30
20
10 -

0

=N = eyt b,
56 123456 123456
B r I

Puc.2. TloBeneHue KOHTPONLHBIX W H30JMPOBAHHBIX KPbIC B “OTKpbITOM monme”. A —
KOHTPOJIbHbIE XKHBOTHBIE, B — M30JIMPOBAHHbIE XKUBOTHBIE; B — 110 Hauana BRIPaGOTKH peaKkuun
akTHBHOro u3beranus; I' — mociie BbIpaOOTKM peakuMd akTHBHOro usberamus; [l — mocne
TpexHeelbHON “pecolmanuzannn”. Adcuncca — GopMbl MOBEJCHUs M CPOKM perucrpauuu: 1 —
JIATEHTHBIIl TIepHOJL ABUraTeNIbHOI aKTHBHOCTH; 2— IPYMHHT; 3 — MepeceyeHHble KBaapaThl; 4 —
BepTHKaIbHbIC CTOHKH; 5 — HOPKOBBII peduexc; 6 — umcao Gomocos. OpanHata — CpenHue
3Ha4YEeHHUs MOBEJICHYECKUX aKTOB.

C LeNbIO OLEHKH YPOBHS TPEBOTH M PEAKLUMM CTpaxa, TECTUPOBAHHE JKUBOTHBIX HA
“TIIPOKOH(IMKTHYIO CHTYalMIo” BBISIBUIIO, UTO (JOHOBBII MOKa3aTellb HaKa3yeMbIX aKTOB
MUTHEBOTO TMOBEICHHS B KOHTPOJILHOM Ipyrne JO0CTOBEPHO TpEBbILIA 3TH K€ M0Ka-
3aTesii y W30MpoBaHHbIX KHBOTHBIX (Puc. 3). Tlocne BbIpaGOTKM peakiM aKTHBHOrO
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u3beraHus, KOJIMYECTBO HAKA3yeMbIX AaKTOB MHTbS B OOEHX TIPYINMax >KMBOTHBIX
yMeHbLInI0Ch BaBoe (Puc. 3).

45

A
40 -
35
30 4
25
20

mfﬁfﬁiﬁfﬁf

Puc.3.  lloBeneHue KOHTPOJBLHBIX M M30JMPOBAHHBIX KPbIC B “NPOKOH(MIMKTHOM cuTyamn”. A —
KOHTPOJIbHBIE XMBOTHbIE; b — m30omupoBanHble kUBOTHbIE. AGcuicca — (OpMbI MOBEACHHS H
cpoku peructpaunu; OpamHaTa — KOJMYECTBO HAKa3yeMbIX aKTOB MHUThA: l— 10 Havana
BBIPAOOTKM peaKkuMu aKTUBHOTO H3beranuss; 2 — Mocie BHIPAaOOTKM PEAKUMH aKTHBHOTO
n3beraums; 3 — rnocne TpeXHeAeAbHOI “pecolnanu3ann’.

15

10 4

5

i

0

CpaBHeHHe TOBe/ICHHs ““PecOLMaNM3UPOBAHHBIX” JKHBOTHBIX B TECTaX “OTKPBITOE
nose” U “npokOH(IMKTHAS CHUTyalWs”, C JAHHBIMH, MOJYYEHHBIMH [0 “pecoLHaiu-
3aUMK”, MOKA3alo yBEIMYEHHE KaK FOPU3OHTAIbHOM, TaK W BEPTUKAJIbHON aKTHBHOCTH.
V' nepBbIX BpeMs JIATEHTHOTO MEPUOJA JIBUraTelbHOW AKTMBHOCTH M MPOAOJIKH-
TEeJBbHOCTh TPyMUHIra He usMeHuauch (Puc. 2B). B “npokondmkrHo#i cutyaumu” Ob110
TM0Ka3aHO, YTO KaJMYECTBO HAKA3yeMbIX aKTOB MUThS yBEIMUYHIIOCH B J1Ba pa3a (Puc. 3).

Pesynbrathl, monyueHHble B HacTosLieil paGoTe, Mokasaiu, Yto y Kpbic, ¢ 30-ro auHs
JKH3HM, BBIPAIEHHBIX B COlMaNbHO-00eHeHHOM cpeae, BH/I 3HaunuTen1bHO OTaMYanach
OT JKMBOTHBIX C HOPMAIbHBIM 300COLHUANIbHBIM OTTBITOM.

I1p1 TeCTMPOBAHMM MOBENEHHS B “OTKPBITOM MOJIe”, H30JUPOBAHHbBIE KHUBOTHBIE Xa-
paKTepu3oBauCh Gosiee BHICOKOH aKTHBHOCTBIO, YeM KOHTPOJIbHBIC KPbIChl. Takoil Bbl-
COKMIi TMoOKa3aTeNlb AKTHMBHOCTM MOXHO OOBSCHWTH, HE Kak TOKasaTelb MCCIe0-
BaTEbCKOH aKTHBHOCTH, a KaK MPOAB/ICHHE BIMSAHUSA YaCTHUHOM TMIOKHHE3UH (YCIIOBHS
B KOTOPBIX MPOXKMBAIN JKUBOTHBIE B TeueHH u3onsummu). Ilocne BbpaGoOTKM akTHBHO#
00GOPOHUTENILHOW PeaklMH B “OTKPHITOM ToJie”, MOJOMBITHBIE KpPBICHI, Ha (oHE
YBEJIMYEHHUS CYMMAPHOTO BPEMEHH IPYMHHTIa, IEMOHCTPUPOBAJIH Gosee HU3KUI ypPOBEHb
aKTMBHOCTH, TOIJa, KaK rocjie “pecoumanu3auun” Habmoaaaoch YCHICHHE TOPH30H-
TajbHOM M BEPTHKAJIbHOM aKTMBHOCTH. Takue W3MEHEHHs B MOBEACHHH B “OTKPBITOM
nosie” MOKHO OOBACHHTH TEM, UTO TECTHPOBaHHE OOOPOHMTENBHBIX Peakluii B o0enx
rpynnax >KMBOTHBIX YCHJIMBAaeT 3MOLMOHAIbHOE HAMpPSIKEHHE, YTO OTPAKAETCS B yCH-
JICHUM TPYMMHTA M B YMEHUIGHHH OOllel akTHBHOCTH. [ToBbilleHHe aKTHBHOCTH M He-



a/IeKBaTHOE MpPOSBJICHUE AJaNTALHOHHOIrO MOBEACHHS TMOC/E “PecOLMATU3ALMN”, KOraa
(aKkTOp TMMOKMHE3MH CHAT BC/IGACTBHE BO3BPALICHHS W30JISHTOB B HOPMAIbHOE €O0G-
LECTBO, BO3MOYXKHO GbLI0 06y C/IOBIEHHO MTOHWKEHHUEM SMOLIHOHAIBHOTO HANPSIKEHHSL.

Hexons W3 cyluecTBYIOUIEro MNpPeACTAaBICHHMS OTHOCHTENBHO “TIPOKOH(IMKTHOrO
TecTa”, KOJNMYECTBO HAKA3YEMBIX AKTOB IHMTHEBOrO [OBEACHHsS OIpEJEseT CTereHb
KOH(/IMKTA MENly NMUTBEBOM MOTHBALMEH M aBEPCHBHBIM pasmpaxurenem. IIpenrio-
Jlaraetcs, 4ro riyOuHa KOH(JIMKTAa yKasblBaeT Ha YPOBEHb CTpaxa M TPEBOTH Y
KUBOTHBIX. [T0 CpaBHEHHMIO ¢ KOHTPOJIBHBIMU JKHBOTHBIMH, B IPYIIE H30JISHTOB KOJIH-
YECTBO HAKA3YEMBIX aKTOB MHUThs IOCTOBEPHO MEHBIIIE, UTO, OYEBH/IHO, CBUECTEIILCTBYET
00 YCHJIEHHH CTpaxa M TPEBOTH Y JENPHBHUPOBAHHBIX KPbIC. 3HAUMTELHOE yBETHUCHHE
IUTEBOrO TOBEAEHHUA I10C/I€e “PECOLHANM3ALUK”, YKa3blBA€T HA CHIKEHHE YPOBHS
SMOLMAILHOTO HANPSKEHHS Y KPBIC-H30JIAHTOB B 9THUX YCJIOBHSX.

B mpouecce BbIpaGOTKM peakuuu aKTHBHOrO M3Geradus GbUIO BBISBIEHO, UTO, MO
CPaBHEHMIO C KOHTPOJIbHBIMU JKHBOTHBIMH, Y M30/IMPOBAHHBIX KPbIC BHIPAGOTKA aKTHB-
HOr0 060POHUTENLHOrO pediiekca Wik npolece oGydeHus 6bi1 Gosee anmuTenbHbM. Ecn
Y4eCTb TO OOCTOATENBLCTBO, YTO B Mpolecce OOyueHHs 0C060e MECTO 3aHMMAIOT
MEXaHM3Mbl DETyJISLMH OMOLMH, TOTJAAa MOXHO INPEIIONOKUTb, YTO y H30JAHTOB
ATeNbHBIH npouece 00yuenus 06ycCIoBIeH BICOKHM SMOLMOHATIBHBIM HATIPSKEHHEM.

[onBoss MTOT, MOXKHO 3aKJIIOUHMTh, YTO HA HTare MOCTHATAILHONO Pa3BUTHS, KOT/A
MHOTHE CEHCOPHbBIE CHCTEMbI Y)KE 3DEJibl M MOJHOCTBIO C(OPMUPOBAHBI BUAOCTIELUDH-
YECKHE TMOBEACHYECKHE PEaKLMH, YaCTHYHAs JENPUBALMS BHYTPHBHIOBBIX OTHOLUICHHIL
BBI3bIBACT 3HAUMTE/IbHbIE H3MEHEHUS B OIMOLIMOHAJIBHOM cdepe, B 00yueHUH, MAMATH U B
pean3aluy  aJlaANTUBHOIO TOBe/IeHHs. Bo3ppallleHne  CoLMabHO-IENPUBUPOBAHHBIX
KpbIC B HOPMAJIbHYIO 300COLMAILHYIO CPELy PeryjiMpyeT SMOLMOHAIBLHOE COCTOSHHE
XKHMBOTHBIX, UTO CMIOCOOCTBYET BOCCTAHOB/IEHHIO PaHee HOPMaILHOTO yposHs BH/I.
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INFLUENCE OF RESTORED INTRASPECIES RELATIONS
ON THE HIGHER NERVOUS ACTIVITY OF THE RATS
AFTER THEIR PARTIAL SOCIAL DEPRIVATION

I. Labadze, M. Khananashvili, M. Gogoberidze

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

SUMMARY

Influence of partial social deprivation since the 30" day of life on the higher nervous activity of
the rats and feasibility of deteriorated behavior correction by means of intraspecies relations
restoration, have been studied in the work. It was shown that in the adult rats, raised in the socially
deprived environment, increased fear and anxiety responses, and elevated emotional strain were
observed. In the isolated rats a decreased capacity for learning and deteriorated short-term
memory, as evidenced in the direct method of delayed responses, were manifested. Returning of
the socially deprived rats into normal social environment regulates an animal’s emotional state.
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BJIMSIHUE DJEKTPHYECKOI CTUMYJISIIMU U BBEJEHUSI MOPOUHA
B MUHJIAJEBHTHBII KOMIUJIEKC HA HEHPOHHYIO AKTUBHOCTh
HEHTPAJIBHOI'O CEPOI'O BEHIECTBA ITPY OCYIIECTBJIEHUUA
PE®JIEKCA IIOJHSATHSI XBOCTA

T.11. /lazuose, E.B. A6suanuose, I'II. I'ypyxas, B.T. Bepuweunu,
T.II. JTabaxya, M.I'. Llazapenu

HMucturyt Gpusnonorun Akanemun nayk I'pysun um. U.C. Bepurawsunu, Toumucu

PE3IOME

Ha GenbIx Kpbicax, B YC/OBHSIX XPOHMUECKOTO SKCIIEPMMEHTA MOKA3aHO, UTO Kak JMEKTpH-
uecKas CTUMYJIALNA, TaK U MUKPOMHBEKLMA MOphHUHA B GasonatepanbHOE AAPO MUHIANEBUHOTO
KOMIUIEKCA BbI3bIBACT aKTHBALMIO Off- M TOPMOKEHHE ON-HEHPOHOB LEHTPATLHOTO CEpOro Be-
mectsa (LICB), a Takxe yBequueHue CKpLITOro neprosa pediekca MOAHATHS XBOCTA. DNEKTPH-
vecKkas CTUMYJIAUMA LEHTPAaNbHOrO sipa JaeT Takoil xke dddekr, HO BBecHHe MopduHa He
BBI3bIBACT M3MEHEHMiT B HelpomHoit aktusHoctH LICB u nateHTHOCTH pediekca momHsTHs
xBocta. DexT 6a3zonarepanbHOro spa HaIOKCOHO3aBUCHM, a PDEKT LEHTPATLHOTO Aapa Ha-
JIOKCOHHe3aBUCHM. Kak npu snekTpuueckoM pasapakeHuu, Tak M Npu BBEACHHM MopuHa B
KOPTHKAJIbHbIC U MeJHaJIbHbIE SAPa MHUHIAIEBUIHOTO KOMILIEKCA, CTATHCTHYECKH 10CTOBEpHbIE
M3MEHEHHs He HabJIronatoTCs.

AHTHHOLMLENTHBHOE efiCTBHE PA3HBIX flep MHHIAJEBUIHOTO KOMIUIEKca Ha GoNeByio ad-
(epeHTaunio ocyIeCTBAsCTCSA BKIIOUEHHEM KaK OMHMATHBIX, TAK M HEOTHATHBIX MEXaHH3MOB, UTO
ONOCPEIOBAHO CYLIECTBOBAHMEM PA3HBIX OMHAT-CEHCUTHBHBIX HEMPOHOB B ITHX SAPaX.



INFLUENCE OF ELECTRIC STIMULATION AND MORPHINE
ADMINISTRATION INTO THE AMYGDALA COMPLEX ON NEURONAL
ACTIVITY OF CENTRAL GRAY MATTER DURING TAIL-RISING REFLEX

T. Lagidze, E. Abzianidze, G. Gurtskaya, V. Berishvili, T. Labakhua, M. Tsagareli

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

SUMMARY

In chronic experiments in adult albino rats it was shown that electric stimulation, as well as
microinjection of morphine into the basolateral nucleus of the amygdala complex (CGM), induces
activation of the off-neurons and inhibition of the on-neurons of CGM; the latency of the tail-
rising reflex was increased as well. Electric stimulation of the central nucleus results in similar
effect but administration of morphine does not change neuronal activity of CGM and latency of the
tail-rising reflex. The effect of basolateral nucleus is naloxone-dependent, while the central
nucleus effect — naloxone-independent. Neither electric stimulation nor morphine administration
into cortical and medial nuclei of the amygdala complex produced any statistically significant
alterations.

The antinociceptive action of different nuclei of the amygdala complex in response to noxious
afferentation is mediated through the both opiate- and non-opiate mechanisms. This is due to
existence of different opiate-sensitive neurons in these nuclei.
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H3YYEHUE BJUSHHUS 3JJEKTPOMATHUTOHOI'O I10JISI
CETEBOW YACTOTHI HA CUCTEMY “MATbB-IIJIOX”

B MOJEJHA UMIIPUHTUHT A
I'A. Mapc , I.C. Hopo * JLA. ocoxadse, M.T. Yabaweunu*

Hucrutyr dusuonorun um. U.C. Bepurawsunn Akanemuu Hayk Ipy3un, Tounucwu;
* HayuHblii LeHTp painoGHONoru 1 paaliMOHHOM SKOJIOTHH AKaeMun Hayk ['py3uu,
Tounmicu

Ipunsra 10.01.2005

Msyueno Baumsinme ssekrpomarnnthoro noast (AMII) ceteBoii YacToTbl Ha paunio gopmy
NamsiTH — HIMOPHHTHHT — Y UBILISIT, NOABEPIHYTLIX %IeKTPOMATHHTHOMY BO3/IelicTBHIO Ha 11-if
Jienb sMOpuonanbHoro passuthst. Ilokasano, uto Bosaeiicteie IMIT ceteBoii wacToTbl Ha 11-it
JleHb SMOpHoreHesa, y T Bpemsi 3aneyar 3UTEJILHO B ILECTh Pas.

Kutoueseie cioBa: DMII, MMIPUHTHHT, NaMATh, 00yueHHe, UBITUISTA

MzpectHo, uTO pasnuuubie HeGNAronpuaTHble (aKTOphI, ACHCTBYIOUIME HA MaTe-
PHHCKHIT OPraHn3M BO Bpemsi GepeMEHHOCTH, MOTYT OKa3aTh CYIIECTBEHHOE BIMSHUS Ha
pasBUTHE W (YHKUMH BBICIIMX OTIENOB FOJOBHOrO Mo3ra motomctsa [1-6]. Tak, neii-
CTBHE HOHM3MpYIOLIeH paanaunun 1,5-2 I'p conpoBOKAACTCS 3HAUMTENLHAMM HapyLie-
HUSIMH  YCIIOBHOPE(JIEKTOPHOH  JIEATEIBHOCTH MPEHATATLHO OGMyUEeHHBIX KPOJHKOB
KpBIC. Y HMX OTMEYEHO MO3/IHEE YNPOUCHHE YCIOBHBIX pedieKCOB, MHOA MOMHAs
HEBO3MOXKHOCTb BbIPA0OTKH M(PEPEHLMPOBKH, 3HAYUTENLHOE YBEIHUEHHE KOIHYeCTBa
MEKCUTHAIbHBIX peakimii [7-9]. BHyTpryTpoGHas rokeus yXyauwaer y Kpbic yCIOBHO-
pedniextopyio o6yuaemocts B T-06pasHom sabupunte [10] Beenenue kpbicam TUApo-
KOPTH30Ha Ha 16-18-if 1HM GepeMEHHOCTH NMPHBOAMT B MOTOMCTBE K M3MEHEHHIO MOBE-
Jeus B “OTKpbITOM mosie” [11-12]. DTi 1 MHOrMe pyrue SKCTepUMEHTAIbHBIC JaHHbIE
ACMOHCTPUPYIOT pealibHylo BO3MOXKHOCTb OTHANEHHBIX MOCICACTBHH NPEHATANTLHOTO
AEHCTBHS HEGIArONPUATHBIX (haKTOPOB Ha HEPBHYIO CHCTEMY H MOBE/ICHUCCKHE PEaKLiu
noromersa. Binstue OMIT Ha sKuBble OPraHU3MbI MOJTBEPKACTCA PAGOTAMH MHOTHUX
yueHbiX. B nociennee Bpems ocoOblii MHTepeC BBI3bIBAET BHUAHHE HEHOHM3HDYIOLICH
uacti OMII (none cratuueckoi — 0 I'u; ceteBoii 50-60 't 1 paaroBOIHOBOI YyacToT) Ha
pasHble MapamMeTpbl JKM3HEAEATENLHOCTH JKMBBIX OpraHM3MoB. Jleno B TOM, 4TO
KOJIMYECTBO MCTOYHMKOB TAKWX TMOJIEH PacTeT ¢ KaKIAbIM JHEM H, CIIEIOBATEIbHO,
HaCe/IeHHe HAXOMTCs MOJ X CHCTEMMAaTHYECKMM BO3ecTBHeM. OCOGEHO aKTyalbHbIM
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craHoBuTest BONpoc o BiusiHus OMIT ceTeBoii 4acTOThl Ha HEPBHYIO CHCTeMy (HauMHas ¢
Mopdoreresa) KHUBBIX OPraHU3MOB MOTOMY , YTO (DU3HIIOTHYECKHE M HelpoXUMHUUeCKkHe
KOppensThl U3MEHEHHH, BBI3BAHHBIX STHMH MONSAMM HE BCErJa YETKO BBIPAKEHBI, UTO
NOpoXKaeT HeOOXOAMMOCTD NabHEHIINX HCCIIeIOBAHHi. Y CTaHOBICHO, TakKe, UTO Ha
PaHHHX CTafMsAX SMOpHOreHe3a CyLIECTBYIOT KPAaTKOBPEMEHHbIC MEPHOMbl B Pa3BUTHH
LIEHTPaJIbHOM HEPBHOM CHCTEMbI 0CO00 UyBCTBUTE/IbHBIE K MOBPEXKIAIOIMM areHTam. Y
9MOPHOHOB Kyp MMeETCs TpH KpuThiecknx nepuoza hopmuposanus LIHC. ITepsriii oTan
JuiTes ¢ 3-ro 10 8-bie CyTKH, BTOpoit ¢ 8-ro no 11-bie, 1 TpetHii ¢ 12-ro no 17-bie cyTku.

[TooToMy, MBI 3aJja/IUCh LEJbI0 W3yunTh BiausHue OMII Ha UMOPUHTHHT Y LMILIAT,
00JtydeHHBIX Ha Pa3HBIX dTanax SMOPHOHAIBHOTO pa3BuTus. B HacTosulel paGote npea-
CTaBjIeH HKCIEPUMEHTAIbHBIH MaTepuall, kacatouluiics obmyuenns sMopuoHos Ha 11-ii
JIeHb UHKYOaLuH.
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MATEPHAJ U METO/IbI

BbUIM MCTONb30BaHbl SMOPHOHBI Kyp, KoTopbie Ha 11-fi aeHp smOpuorenesa noa-
Beprajuck BosjeiicTuio OMIT ceteBoii yacToThbl. DMOPHOHBI Kyp MOpoabl Genblit sier-
ropu nocrasisia nruuedabpuka "Tloyarpu Jhiopmkus’ . MHkyGauus KOHTPOIbHBIX
MOJONBITHBIX AHLL POBOJAMIIACK B TEPMOCTaTe NpH Temnepatype 36-37°C 1 noCToAHHOM
BnakHoctH. Kyputble siuua, c6opa OHOro AHs M NpUOIM3HTENBLHO OJIHOTO Beca, pas-
JleJIsIach METOJOM CilyuaiiHbIX BbIOOPOK Ha JiBe rpymnibl. Beero B KOHTponbHO# rpynne
6bu10 35 suw, a B nogonsiTHON — 20. IlogonbiTHas rpynna Ml NoJBepranach BO3Jei-
creuio OMII cereBoit yacToTsl. Mozenuposare OMII ceTeBoii 4aCTOThI MPOU3BOAMIIH C
MOMOLIIbIO pa3paboTaHHoOi B Haluem LleHTpe KaTyliku ¢ BapuabesbHOM MHYKTHBHOCTBIO
(muametp 750 mm, annna — 2200 mm). Karyiiika umeeT HECKOJBKO CEeKLMI BUTKOB M JiBa
Tuna 6710koB ynpasieHus. [TepBblii W3 HUX MCTONB3YeTCs Ul BO3JACHCTBUSA BbICOKHM
HanpsbkeHueM craunonapioro OMIT ceTeBoit 4acTOThI, a BTOPOi — yHHUBEPCAbHBIH, U1
BO3/ICHCTBUS CTALIMOHAPHBIM U MoaynupoBaHHbiM OMIL. Jlnga Bo3nelcTBus cTauMoHap-
HbiM DMIT BbICOKOH HarnpsbkeHHOCTH ObLT Hcnosb3oBaH JIATP-1M. OTum ke aBToTpaHc-
(hopMaTOPOM OCYIIECTBIIAETCS, TAKKE, PEryJIMPOBaHHE MOJAHHOTO HA NMEPBUYHBIA BUTOK
HanpsbkeHus. Mbl MCIOJB30BAIM CTAllMOHAPHOE YCTPOKMCTBO pEry;JMpOBaHHMs Hanps-
skernss DMIT, KoTopoe faeT BO3MOXKHOCTb PEryJMpoBaTh HanpshkeHHE Mojis B IIHPOKOM
auanasone. [l dKCrepuMeHTa Mbl MCTONb30Banu naykrusHocts 3,6 MT. Ilpu nonaue
HeGOMBIIOro HANpsHKeHHs Ha paGoumii KOHTYP, Mbl M3Mepsnu uuaykTuBHOCTE DMIT 1
METPOJIOrHYECKH OLICHHBAJIM C MOMOLIBbIO MUKpoTeciameTpa T-79 npoussoncrea CCCP,
a B CJlyyae BBICOKOTO HATMPSOKEHHS, BBIKIIOYAIM PE3OHHUPYIOUIUH KOHTYP M B JajibHek-
IeM TIPOM3BOJAMIIN SKCTPAMONSALMIO HA TO HAMPSKEHHs M CHJlY TOKA, KOTOPYIO MbI
ucnosb3oBaau. Jis M3MEpeHHH MCIONb30BAIMCh, TAKKE, CMELHMaIbHO H3rOTOBJIEHHbIE
naGopatopHble M3Meputenu Hanpsbkenuss OMII, koTopble ObUTM peryiMpoBaHbl Ha
vacrory 50 ' B Hammx skcrnepuMeHTax Mbl Mpou3Boaunu obuiee Bosaeiicteue IMIT
Ha sMOpuonbl Kyp. KoHTponbHas rpynmna He nojsepranach BoszekicTeuio OMIIL 3a
HECKOJILKO 4acoB Mepe/] BbUTyIUICHHeM, siilla 3aK1a/bIBaMCh B OTAE/bHbIC KAPTOHHbIE
KapoOKHM ¢ TeM, YTOOBI MOC/IE BBLTYIUICHHS Y LBIMLIAT HE MPOMCXOAMIIO B3aUMHOIO 3a-
neyatyieBaHus. VMIMIOPUHTHPOBAHHE LBITUIAT MPOM3BOAMIOCH B CEHCHMTHBHOM [EPHO/E
(14-17 yacoB nocse BbuTyruieHHs). MIMIPUHT-00BEKTOM CIIY»KWJI KpacHbIH wiap jaua-



Merpom 18 cM, KOTOpBIH Bpallaics Mo MaHexy anmapata paauycom 60 cM. B kauectse
TecT-00bEeKTa MPUMEHSJIACh CHHsisl deTepexyroyibHas kopoOka. ITokasarenem creneHu
MMIPUHTHPOBAHMS CJIY)KHJIa PEaKLds CJIEJOBAHWM, KOTOpas OLEHMBAIACh MO 3aKOHY
yeunus lecca. Pesynbrarsl orbIToB 006pabaThIBAIMCh METOOM BaPHALIMOHHOM CTATHCTHKH.

PE3VJIBTATHI U UX OBCYKJIEHUE

B pesyabrarte MpOBEAEHbIX HCCIIEO0BAHUH YCTAHOBJIEHO, YTO BO3JICHCTBHE Ha Ky-
punble 3apozbiusl OMIT 3,6 MT, Ha 11 aeHs sMGproreHesa, BbI3Basio y 3 ubiuiar (15%)
BPOJK/JICHHBIE YPOACTBA. Y HUX OTMEUANIOCh 3aTPY/JHEHHUE B MEPEABHIKCHUH, BCIEACTBUH
TOrO, YTO HOTHM Y HUX pacxoiuiuck. Mopdomerpuueckue JaHble MOKa3aad HEKOTOpOe
yMEHBLUEHHE MACcChl M UTMHBI KpPbUIa Yy OMbITHBIX LLIUIAT (43,0 + 0,84 r, y KOHTPOJIBLHBIX —
45,8+0,76 ; 3,6 0,21 cM u 3,3+0,17 cm, coorBercTBeHO). CTaTUCTHYECKH 0CTO-
BepHOE M3MEHEeHHe HabJIIoNanoch TONBLKO BO BpeMEeHM 3areuarieBanus. Ecin y kow-
TPOJbHBIX LBITUIAT, IS OCYLIECTBICHHH PeaKiuy cliefoBanus, Tpebosanock 2,0 + 0,29
MHH, TO MOJOMBITHBIM LibinATaM — 12,2 + 0,82 mun (P < 0,001), T.e. B mwecTsb pa3 Gosnblue.
BosHukaer Borpoc, rnovemy Mosr, obiyueHHoro B amGpuorenese DMIT cerepoii uac-
TOTBI, LBITUICHKA 3alIOMUHAET B LIECTb pa3 MewieHee. Hao nonarate, uto B pesynbrare
DMII ceteBoit yactotsl B 03¢ 3,6 MT, Bo BTOpoii kpuTnieckuii nepuoa pazsurus [THC,
NPOMCXOMT TOPMOJKEHHE CEHCHTHBHOCTH MO3ra, 4To M o0ycioenuBaer Gosee Mme-
JIeHHOE 3arevarieBaHne. MeXaHu3Mbl, JieXkallie B OCHOBE TOPMO3sLero BiusaHus DMIT
CeTeBOM YacTOThl Ha 3revaryieBaHde, a Takke aeiicreus OMIT ceresoi yacToThl Ha
pasHble Mepruo/bl SMOPHOHATIBLHONO PA3BUTHSA, JUIS JalbHEHLIEro NOCTHATAILHOTO H3y-
YeHHsl METOIOM UMIIPHTHHIA, OyyT MPEJAMETOM HALIMX JaTbHEHLINX HCCIIeI0BaHMT.
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INFLUNCE OF LOW FREQUENCY ELECTROMAGNETIC FIELD
ON THE “MOTHER-CHILD” SYSTEM IN THE IMPRINTING MODEL

G. Marsagishvili, G. Iordanishvili*, L. Jokhadze, M. Chabashvili*

1. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi; * Center of
Radiation Biology and Radiation Ecology, Georgian Academy of Sciences, Tbilisi

SUMMARY

Influence of the low frequency (50 Hz) electromagnetic field (EMF) on the early form of
memory — imprinting — has been investigated. It was found that one-hour irradiation of the chick
embryos, at 11" day of embryogenesis, with 3.6 mT EMF induced malformations of the ex-
tremities in the hatched chicks, which hampered their ambulation. In irradiated chicks a trend to
decreased weight and wing length was determined against the control chicks.

Statistically significant increase of imprinting time was determined in the irradiated chicks
(12.2 + 0.8 min against 2.2 £ 0.29 in controls).



2

94 18R 9221
Y UL THER]

bog- 3936, ogo@. 3536y, Lg@. domen. A, 2005, &.31, Ne 1. ISSN-0321-1665
Hssectust AH I'py3sum, cep. 6uoi. A, 2005, .31, Ne 1.
Proc. Georgian Acad. Sci., Biol. Ser. A, 2005, vol. 31, No. 1.

IMRILGIG MR -50-60-I3MILOROL 333RI6S KL0IBMBOGI30L
3395036330 LEHIIGIGIR-R0653033I6 M30LI3Id%I

6. z?nanbbng(gngnn, b. dm&olind(y, 6. [l:ygnmdgnggngno
0. xog5bodgo@ols mdogobol Lobgmdfogm gbogg@bodgdo

dogdygmos 10.12.2004

Ygfogmomos  JomgbBg@obol bggsbyg@o gsbagol ghm-gémo  360dgbgmmgsbo
36m09]Eob — Jomaldg@mm-5u-6a-g3mJlogol 3bs@ro JmbEgbd@sE0gdl aogmgbs
30005330L g gbmol  wodgm30dgdol 3gdd@sbol ©gbsEM3sby, 893dM6s©s o380~
Ggdgmo0, @0300E33MJ0RgdYmo  Bg@BgbGgdel  (3rnmbs-6-gmbgsdebs, Bgsgs @ml-
BoGIB) 5JHogmdsby, sbggg 3gdd@sbsTo Na'-ol s K'-ol gobgmopmdstby (Na'K'-
SBB-5bgM0 5JHogmdols s 0mbms xs3g@o b53swol 3gmomgds). mJLolidgémopols
Ib3AE0 Jmb3IbBMS30gd0L hsBMsd yobodes 3g33Ms60l Bog@mlodmsbdyg, 3obgms-
©@ds 0mbms 0ds@m (p36bsggoagdon K'-ob 30dsém). 6shggbgdos s6bbgsggdamo
bobosmol s @mgsmobsool 3Jmby gg@BgbBgdby S@bobgmo mJLoldg@mowol
bg8mJBgrpgdol s@sg@hmpagsmmgbgds.

U53gsbdm  Lodyggde:  Jmemglidgdme-50-60-g3mJbowo,  Lodmobdyg, obgmspmds,
@0dgBmE060, d933@sbowso3d0@gdnmo B9Gg6Hgd0, go@maygs

dam-bolbmds@mgms  LobBgdol ©osgsEgdgdolol  sgodymagms  0dgbo@g-
®ob T- ©s B-Lobpgdgdol gbfogmsd ohggbs smg@mbgmg@mbols ©s, ol
FYegaoe, dgmol 03930900 ©8s3o©gdgdol gobgomsmgdsTo 0dygbmmmaoyg@o
Bamomgdgdols @mano  [12]. gL dgdgdo B0dpobsdgmdl  Jo3g@Jmengli@g@o-
69300l @gmbby, ool oMsbsgmgd  @Gmel  Jomgldg@obol  ©sgebagmo
BO®dgdo  SlEYmgdgh. @sdgbsesz  3bmdomos, @®d  domo  GomEgbmds
Log@dbmdmoe do@gmmdls dmym®3 gx®gegddo, sliggy wodm3®m@gowyddo,
sdo@dmd  obboe  @sgolabgm  Ygagglfogms  Jmengl@gdmen-5a-6a-93mJlowols
2ogemgbs  @odgmiEo@gdols 8935@sbgdols  LE®YJH PG Ym-©0bs3ognd  mgoly-
390bg. Bowgdygmo Vggagdol Logydggmby godmgds by gmmds dobo @m-
ol globgd Lbgssbbgs Jsmmenmaogdols gsbgomsgdsdo.

@0dgmEodgool  3933@sbol  @odopygdo  30BMols JmEogogs300m  godm-
(399m@0 gowsb@gdols dgb{sgmol Bobbom Fgge@dbogm @sdrgbody dsbslos-
0gdgmo:  gbobmgdogoon Fmagm@glgbdgmo bmbpol 1,8-ANS-ol genygem-



.
N/Z
82 Pl

4195922
08200199

953963005 3mEnsMm0obs300l badolbols  (3gaomgdsl ©s  gdbyxgmmdwon
399005601 ©gbomdsty, @53 sbobsgps  @odoydo  d0BMol  gobosy@
30am3sOgmdsl; glsbegMsgoom dgdd@Msbymo, odopEsdmoEgdgmo  Bg@-
396@ 900l — ga93mbo-6-gmbgs@obols ©s Fgogs BOLBsGsbol sJHogmdols
(330 gdsls; sliggg dgdd@sbs8o Na'-oli @s K'-ols 3563 50mdsL, Na" K"-5&3-
Sbg@o odBogmdols @ 56330 o8 0mbgdol xsdgdo bsgowols (3gmomgdols
dobgogom.

LI RS JINMRNIB0O

33809306 md0gdHoe 3oggbgomom mgm@ gxodm go@msyggol, fmbom 100-
120 3. ©93930H>300L B9dwgy LY®sxgs gowgdpom gmgbmsl ©s gobogbwom
30l 3m3mygbobsiosl Bobommmaog® blibodby ©sdbowgdgm B@ol-HCl-ol
59939430 (50 mM, pH 7,4). @odgmaodgool Lygldgbbost gowgdmom gojman-
0bm3sgol Jgmmpom [7] ool GomEgbmdsl Lgldghbosdo glsbegdsgoom
Lowry-ols 3gmmwon [10].

xOgegmo  9983@s69d0l bHgMmoon  godo@gdsl  gobpgbwomn  @od-
BME0HYo0l  06ggds300m  5G9Bo, GmIgmoi  Bgogsges: 2 dwm  @odgm-
(30Ggool byl3gbbosl (ool Fgdggemds 1 /), 15 ga goGmoygols
Lobbaol sl (3,5 8y (oms/dm, modopasesd@sbo @omgdols Loliggdsdo
Bglsggobow) s 025 dan LFg@mopl (Sigma), Gmdgmoa aoblbogno ogm 96%-056
googols L3omE3o, GmImols Ladmmme 3mbi3gbB®szos bolEgdsdo o6 swg-
350 gdmEs 9%-b. 0637935305 gobpgbpom 30 Fo 37°C-bg. 0bggdsEool @™
©> hsdmgmo LEg@mopols jmb3gbd®s30s ©sgsEA0bgmn Gsomdgp®ygemo dg-
nmeon [4].

3 930bo-6-gmbRsBHPO  5JB0gmdsl  glsbwg@sgoomn Amar-Costesek-ols  [5]
dobgoegom, 3gogs BOLBsEobsl 5jBHogmdsl — Douglas-ols s Keriey-ols [8]
dobgrgom.

3995@560L @o3oEycdo d0TGols ©gbsmdsby gdlxgmmdmon gmym®gl-
396G gm0 bmbeols 1,8-ANS-0l (1-560@06mbsx@sm0b-8-lygmymbs@o) gamygm-
@9b396300L  3m@a@mobszools ba@olbol  3gmomgdon [3], L3gdBOHOGmEM®-
39®®om MPF-3, Hithachi.

@0dxm30H900L  dgdd@sbsdo Na-ols s K'-oli ombgdol gobgmopmdsl
gL{ogmmdwon  5G9d0  ombos  gmbEgbB®e300l  oblobg®ol  0mbmdgd-
Gogmo Jgomeon ©s Na' K-0®8-5bg60 sj@ogmdols gbfsgmomn.

BINIBIB0 RS SN0 36603

Jme gl gdmm-5u-6a-93mJlogo  Fo@dmowygbl Jomglidgmobols bggsbyy@o
356330 gom-g@m  360Tgbgmmgsb  3OmEYJHl, OmIgmoi  Fo@dmoddbyds
@g0d@Bo. 53 LAHowool gogamols gy brgds 3B-5a-68 GOommols Fom-
A Jdbs, 56 7-30Ambggsbayol LEsool aogmon doowgds olgmo s@Gsgobom-
@my07®0  30GEIHI0, GmymoEss  T-3gBmdomwgbig@obo,  T-mdlodmeng-
bEH9®obo s Lbgs. Jomgleghmm-5u-6a-g3mJlowols dmmgsgmagdols Bo@mgs



~ 1/

NZ

9788 5922

20220015
@odoa@ 60ThyBo 0fg9L L8-ANS-0l gagm@glgbgool 3nmsdobsizool
bo@olbol bewsl (bg@. 1), @53 309momgdls @odoeyg@o 30d@ol dog@m-
LodgsbBol  beApsby, GmIgmos  bEg@obol  3mb3gbE@s300L  FoBgdslmsh
ghmoE  0bGEgds.  JumgbBg@obol  gobagol gl 3OmEylo  Sebsymdom
2OGOB0m  JM@oGmos,  30RAY  JomglBgdobo, @53 obo@mmdygmos
Jm@abpg@obol 3gBgBmEogma® xokgdo Sa ©s 60 dEymds®ymdgdl ool

79630500l bowols s@lgdmdom.

100 P
50
W

45 o

40 1

35 4
bgd. 1L gambeygbyg@o
30 + Jomgb@g@ma-5a,6a-93-
mJbowols adgagbs @od-
25 : ; . : : B0Eodgdol  39dd@s6s-
0 6 12 24 48

96 o 1L,8-ANC-ol  gaogm-
@9b3gbEool  3masdo-
C g3mdbowo, 933/3y 3o D300l bsdolbby.

58 I9Bopgba®o > obEgtmaghamo  mgolgdgdols 3jmby  [11] deogy-
Jamgools hodmgs  @olgmaodgdol 3gdd@sbsBo  33390@0@  3obLbgsgndige
J0Jdgmgdal sgemgbl hggbl dog@ Bgbfsgmomo 3933@sbyaro ggddgb@gdol —
2930 bo-6-3mbgsGobols ©s Fgogs BObPsGobOL oJHogmdsby.

Lsob@g@glms  Jomgl@gdmm-50-6a-g3mjlo@ols  gogs  Fobgs@sboby
90 Jdggdol bg@smo (byg@. 2). g3mdlowols @sdsgmo jmbzgbd®szogdol (6, 12,
24 3/3y @ogmo) hodmgs 393d@s6sTo 0fgggh Fgoge Gobgsdobol sjHogmsols
1360Tg6gmm  bAwsl. wogsbynmo Lpghmowols slgmo gogegbs domosbsw
g0obbdgds  @oBg@s@g@ol mbs3gdgdl, @mdgmms  msbsbdsw  Eodogdols
bygobay o gobagol JoGggmswo 3GmEadHgde dtsgomo FgddgbGol s
Boggdsl 0739396 [ Joaabpg@me-5a-6a-93mJbowo, GopmGE Jomgbyg@o-
6ol bggoban®o gobygol Igomgwyg@o 36m9dd0, bysgbo dmgdgogdon «b-
5 balismEgdmogl. g3mdlopols gmbEgbd@scool b@wslmsb (48, 96 85y/dy
Gogs) ghmsE  brgds smboBbymo 8gddgb@ol 06dododgds. 0x0gy 9B9IO0
d90dhbygs  eodowgdol bggsbag@o gobagol 06BbLogo G0l EAM™L, G-
9o hggbl og@ spéy hododgdgm 9db3gM08g6@gdd0 s@0bodbs, mydse,
58 @A™ 0b3ododgdol 39]sbobdo goblibgoggdamos.

Jomabpg@mem-5a-6a-g3m ool dopemo  JmbEgbH@s0m  Fy@mdgbHol
063030Mgds 93mJlo@ol, Mmam®E gobygol 30039LoL 5JBHogsBHM@al, Gma by
309000gdl. dgddGsbols Jows G980, oH™bmmol Fbo@gl yobroygdymo



N2
84 1/,
20055
3930@ b0 353 d0Mgdnmo, sEgomee  bmmygdomobydeeo  m030EEIMJow ]
o g9hdghdo  dobogol  gbggnmm  Bogthms@gdo  0dymggds, Gmdgmac
00 G>MEYbMB0m Jemodym @0dowgdl Fgo3ogl. obobo jo, msgol dbéog,
03 >Eg0moEgobygoRo  mo30wgdologsb Fo@3moddbs, Gmdgmoi dob  semm-
LAY  989JOMAOL  TodmoEagbgb. Slgmds  (gmoggdgods  Tgbsdems
G90dghdls > 30TBgl Fm@ol  s@LYdgm@o  gargdBHOMLEHIGogIM0  dddel
Lgbgool s Gg@dgbGol GoHmbmmTo goEsbogmgdol 3GmgmE0M ds
Imobobml, @3 dolo 5JBogmdol B9330Mg00L 5©9335G PG00,
140 4

130 4

120 4§

110

>JBogmds, %
I}
o

©
o
L

L@, 2. gabmgbado  Jo-
mgbHIOME-55,65-930-
Logols gogmgbs  @odgm-
(300900l Fgdd@sbymo
BoGdghdgool  smgge-
0 48 % ‘11<'>—6F;<3('1l)'-;gb&ol‘lmlm ((l)

©> g3 BobLPsGbol

Cc a3mdbowo, 33a/8y Goss (A) >JBogmdaby.

<3
(=1
L

s
o

Lo0bAgHLems  Joegbeg@mm-50-6a-g3m ool dogdgwgds ey mbo-6-gml-
BoHobol 5JHogmdaby (bin@. 2). g3mbowol Esdsmo jmb3gbG®s30gdo (6, 12,
24 330/3y oms) 0739306 B9Gg6BOL 063080@gdsl, beme Js@ogo  3mb-
(396G®>G0gd0 (48, 96 33a/3y (30ad) — Ba@gbGmo >JHogmol yobA@sL.

35605001 bools badx by, dob ggdeos 08mJdgeml  @odopgdols 3m-
@oGam  xa9pgdmsb. gdmlogo Bgodmgds ©s3egd0OEL Gmbgshowo-
9056053060l 5dobmxanal ©s sdom Fgbegreol 83 @odowol dg@spmds
29 30bo-6-gmlgsBobsli Losbamggl. golbgs@owomymsbogmsdobo jo fom-
300509961 39 30bo-6-3mlbgs@Gobl sembEgdge 95gdde@lL [2]. gb ofgoal
3963966 0L 063000609d5L, A3 SLobygmos Lig@. 2-by.

po@Es 5dols, (36mdomos, GmI bagsbaamo gobagol 0boGosGos sodHogydl
Bobgmmodsbgol [9] Jomabpgoom-Se-6a-g3mfbopos  Jomabyg@obol by-
2563560 gobygol g@m-gBm0 Jo@ggmero 3OmwYJHos. Sdrgbom wabsdggons,
603 0go  55JH039degl  gmbgmemodshbs C-l, Gmdgmoi podmofgggh gmb-
B0 nsbmmsdobol  JopGm@obl  ©s, Yglsdsdobaw,  Fog@dghdol  ob-
3050Ggdslis(3.

930Jbool 3mbagbd®szo0l Fgdpamdo bops (48, 96 djp/dy (o) -
m0fg93L Ly 9860 dgho ogBocgdol Fo@dmgdbsl bEgmobols @ @o-



NZ

9885521
LOL=NMUI35

o2 P T TR T L
o i < ere S e ©
° 2 o O £ 2
S > o5 QP
2 5 S5 SE&E 34 n
&l i Qo 15) S5 UTC 2 ¢ o %
€S 3 > g 8 2H5 3
S 20 = S g2 € gl
22 e B guz:dd
LvEX g m e SEHTR
28 P & RaS B £
F2 s 5ET5L3
c 2 £ %' )
€cd @ L= rnmunm_,\.gW\
S€E N g .55 58
ESS 5 PREGs E
5§ XQ 2 SEEER . 2
bmJ\,d 2 2 = m/m_._d_bbomx
° P~ 174 T € EE YD
E(E o c ) ) S ASEEL
¥ ¢ o) < = o3 o
2 < %4 2.5 € 5%
¥z S o o £ £ 2% 58 g2
S ™ o < = §E ., 2%Ee
D 8N
& BN 2L cA2ED
g2 S & §85e5%
“3% > > S 0D & B>
) ¢ & m%\.,rmn =
-~ T 154 '®)
G%m« m« ST P RES2 2 €
52 o S .ﬁq\ou UnO(anwo.h
<z - T Y3 FHEGFELE®
) £ £ 5°) 7
L 5% 2§86 HEERDS s
< %) R 8D 2 5D
53 0o 3y LT _¢287¥Y
£ 2E Szt 3
mmnOmnﬂ mrm € ow -}
d 2 D= c o2 o
22 © £° 2 59328
2F & S Lmﬁwu 2% %S
=0 o i S 2 g
€27 g% 2 328%¢
s £ 2 S ES 3 P&
59¢ g2 2 83%E=2%°
gt% P, EerSbES
E 3 il 22 338853932
2 85 lmémmmxwrm%)
2 - E
€72 a2 T2asBEY
S 5 ¢ o g eea B
S 2% £ 2 A2 D ¢ c
R8> 2% a5 Yok
5 o2 s AT S OUR



N2

/

86

- HBP)
bomols 6 @obmmgbol dgoggdom, ofggges 3 9gobslgbgmol sjHogmdals
93300985,  begom 3mbmsdobmJlo@sbals >JB0gmds bm@Isma®  ©mbgl
93O 6RgdMEs. 5-byzmamBosbsl siHogmdol swEyghsTo @obmanol 3go-
3ol 5@5g0m5G0 489B 5@ Jmbrs, bomm @obmnmgbol dgsgs 50509650
sl bm@3ody.

JomgbEtme-50-60-g3n ool Ibode  J0b3IbHMS30gomsb  0bygdo@y-
dnmo  MxGgEgdol  Jg8aga  s@9Bo  gLfsgmmogom Na'-ol s K'-ob
0069000 3063960@>300L  Ggeoggdsl. dogdgmo Fgwy0 sbisbagl Na'-ol
o> Kol 0m6gdol dogmo Gogo bap@sbldm@dm Lobidgdydols dmJdgpgools
%0896 9839JBL. 5@dmhbEs, @™ Jugglipgdmm-Sa-6a-gdmlogol biyogerg-
6o bogds YxGIRgdoEsh K-l ombgdol gadmbgms, @Gemdmols 3mbi396-
B@>G0s  s6gdo sJLodndl swFagh LEgdobol 24 33/dy o 3mb396-
B®H5300L @AMl (by@. 3). 53 30bEgbHHsE0sby 3906086935 Na'-0l 0mbgdols
Bgbgams  gxGebo, @sboa 396  gbgegdon  LHyhobol  Lbgs 3m6396HO>-
(309600 30J3gegdol AML. yzgms Bgbfsgmogn 30b3gbGHMs305bY w0
5d3b Na'-ol  0mbgdol  gxGgeasty  §0b63IbHM>G0L  bOESL, Gedgaoi
3oJLodomyBos bEgAbols adsm mbEgbE®>30oby (6 33a/dy o), bowm
LBYO06ol Jmb36HMsE00lL Bgdramdo Aol gb 9gaddo bym-byms ywy-
dgemdls (by@. 3). go. K0l 006330l @@sbb3mdHo bpgds adoeogb@ol do-
otmegdon Na'-obs go — 3ol bofobsomdwgpme.

®omddols yggems BgLfoganog 3Mb6396HG>305DY, Sy AL Na" K" S&B-
bl goodBon@gosl (3bGogo 1), Gmdgmog yggmsby ngo@bshobms g3, -
bowols 6 dg3/dy Goms 3mb3gbH®>G00L ©OML.

3b®ogo 1

33bmy 6960 Jomabggdmm-5a,6a-g3mJbogols yogmgbs
03xmE0HId0l 3g3d@sbsBo Na'K™-0®B-5by6 5J§ogmdsby

C Jomgb@ghmm-Sa,6a- P

g3ndlogo (333/3y Gos2s) (63/§3 3 Goszs)
K 8,00 + 0,025
6 10,80 + 0,030
12 9,25+0,012
24 7,00 + 0,067
48 9,00+ 0,010
96 8,75+ 0,067

Loga®ogoms, O3 Jom gl g@ma-50-6a-g3mJlool, GERMGE 35623000
36m39b930L  JHogeBEl hodmgs 3msbIga 93dAsbsdo 0fgggh BmbEm-
@03009000 Joggigmgdol Ighopmdol gdEoMgdsl GmymO3 JngsGygmo
0oggdol, slggy S@omPG0  xokggdol PdsbBo. go. dgdopmdol gbeymgs
dmogogh  393d@sbol doge  LoliJgb. gobagomo  3OmEIHadel  ©op@mgyds



NZ
J 156922
200559
3565300m390L  @odoEydo  Fobol Im@sdmdol bA@SL. @odo@gdol  @o-
BBy > 3090990l Bm@ol dmddsmdol Jgogase d0Td@gBo g@mdsbynls
bgegds gmbymmodopgdols ©s Jomgldg@obols dmeogozo@gdgmo dmeg-
3950980, O0Igmms3 Sbolosmgdon  Fysmmsh dgBo mgolmds s ©sdsmo
30pOMRPMIYOMdS, Mol Jgrgaee 0bOEgds 080l SEdsmmds, @m®3  [o@-
30036l SLmEos@gdo, Gmdgmns LEs60m@OMds 35630GMmdgdgmos gemds-
6gnmsb gRO®m gHo mgobmdom, gopeg @odoEy@o Fobol JoE@MBMIYA
93690006, [o@dm0dbgds “@ogobygmo sMbgdo”, @o3 bOwol Lbgswmolbgs
0mbgdobmgol dgdd@sbol gobgmopmdsl. LYm@ge sdom bos s0blbsl K'-ol
253mbgms 5M9T0 s godBato s@bgdol gos@og@gds.

53335000  bomgmos, G®3 Jsbdgdo 3933@sbols gubdzon@o sJBogmds
360336ganmgbo@ss gob30GMdgdgmo @o3oyg®o 30BMol sadgys@gmo dpym-
3o@gmdom. dols LHGYJHYO Y mGAsb0bsEosls ©s ¥Y6J309® mgolgdgdmsb
30 3F0EAOMESS  ©s35gdomgdgmo 0dgbgmo LoliEgdol domomswo gRgJBHMO Yo
AxXOYRIo0l — @odgmEodgdol — 9630960 SJHogmds. Fomo  @gagmaE00ls
053560 06LHOYII6AL  jo  Ubgoslbgs  Jodogdo ©s goboggmo  goJimmgdols
bgdmJdgegdom @odoeag@o 30d@ols 3ogdmmlodm@sb@Bol 3gmomgds Fo@dmawygbls.

ROGIGIGVMY

1. Apxuneunko [O.B., Karau B.E., Kosnos F0.I1. Buoxumus, 1983, 48, 433-441.

2. Bypnakosa E.b., I'éaxapus B.O., I'cywenxko H.H., Jynux A.M. buoxumus, 1979, 44, 1-11.

3. Braoumupos [O.A., Jlobpeyos I'.E. ®nyopecleHTHble 30HIbl B HCCIENOBaHMM GHONOIH-
yeckux memOpan. M3a. Hayka, Mocksa, 1980.

4. Mueuneuwewnu H.P., Kobaxuoze H.B., Jlomcaose b.A. Coobwenust AH I'CCP, 2, 1986, c. 124.

5. Amar-Costelek A., Baaufay H., Feytman M. et al. In: International symposium of microsomes
and drug oxidation. Bethesda, 1968.

6. Beinsohn J., Spitz F.G. Biochem and Biophys. Res. Comm., 1974, 57, 293-298.

7. Boym A. Tissue Antigens, 1974, 4, 269-274.

8.  Douglas A.P., Kerley R. Biochem. J., 1972, 128, 1329-1330.

9. Ichikawa I, Kikkawa Y. J. Pharmacobiol., 1985, 8, 11, 889-899.

10. Lowry 0.H., Rosebraugh N.M., Parr A.L. Biochem. J., 1951, 193, 265-275.
11. Sevanian A., McLeod L. Lipids, 19876 22, 9, 627-636.

12. Sirtori C R., Calabresi L., Franceschini C. Atherosclerosis, 1999, 142, 2940.

BJIMSIHUE XOJIECTEPUH-50-60-9TIOKCHJIA HA CTPYKTYPHO-
JIMHAMUYECKHUE CBOMCTBA MEMBPAH JITUM®OLTOB

H. Muzuneuwsgunu, H. Kobaxuose, H. Cynmanuweunu
Tounucckuit rocyaapeTBeHHslil yHuBepeuter uM. M. JixaBaxumsuin

PE3IOME

I/hy‘leHO BJIMSIHHE EO3pﬁCTalOU_I€l>’[ KOHUEHTpauuu XOHCCTepMH-SC(-G&-M'IOKCH}I[B — OJIHOIo Hu3
BaKHBIX MPOYKTOB MEPEKUCHOTO OKHCIICHHUS XOJIECTEPUHA — Ha TEKYYECTh MEMﬁpaH, AKTUBHOCTb



88

M0935

MeMSpaHocsmaHHblx JIMINHA3aBUCHMBIX (TII0K030-6-ocdaTasa, kicnas docdarasa) Gpepmenton
u Na', K" npounuaemocts (Na'K'-ATd-asuas aKTHBHOCTb, M3MEHEHHME CYMMapHOTO MOTOKa
uonoa) MeMOpaH NUMQOLMTOB, BBIIENECHHBIX M3 CENe3eHKH KPbIC. DK30T€HHbIIl OKCHCTEpOMI,
BKJIIOYsCh B MEMOpPaHbl, BhI3bIBACT BO3PACTAaHHUE TEKYUECTH JMMHAHOTO Gucnos (Dayopecuent-
Hblit 30u1 1,8 ANS), yBenmnuenue aktusHoro Tpancriopta uoHos (Na',K'-ATd-asuas akTus-
HOCTb). BiiusHHe 1aHHOTO OKCHCTEpOMA HA aKTHBHOCTh M3YUEHHBIX (DEPMEHTOB 3aBHCHT OT MX
XapakTepa 1 JIOKaJIM3aLuu B JIMTMAHOM GHUCIIoe.

INVESTIGATION OF STRUCTURAL AND DYNAMIC PROPERTIES OF THE
SPLEEN LYMPHOCYTES MEMBRANES IN RATS DURING ENRICHMENT
WITH EXOGENIC CHOLESTEROL-50-6a-EPOXIDE

N. Migineishvili, N. Kobakhidze, N. Sultanishvili
1. Javakhishvili Tbilisi State University

SUMMARY

Influence of increasing concentrations of one of the most important products of cholesterol
peroxidation — cholesterol-5a-6a-epoxide — on rat spleen lymphocyte membrane fluidity, activity
of membrane-bound, 11p1d dependent enzymes (glucose-6-phosphatase, acid phosphatase) and
permeability of Na* and K* in membrane (Na'"K'-ATP-ase activity and changes of the total flow
of this ions) were studied. Increasing concentrations of the oxysteroid elevate the microfluidity of
membrane and permeability of ions, promote active transport of the ions (Na',K'-ATP-ase).
Dissimilar influence of this oxysteroid on the enzymes of different character and localization was
also shown.
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EFFECTS OF REPETITIVE TRANSCRANIAL MAGNETIC STIMULATION
ON THE VIABILITY OF NEURONS AND CONTENT OF PSD-95 AND
nNOS IN THE RAT BRAIN AFTER CHRONIC CONSUMPTION OF
ALCOHOL AND ACUTE EXPOSURE TO TOLUENE
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Dysfunction of glutamatergic neurotransmission may play an important role in the
pathophysiology of schizophrenia and alcoholism. The disproportionate expression of the
subunits of NMDA-glutamate receptors and proteins associated with postsynaptic NMDA
receptors may have implications for induction of psychotic disorders. Repetitive transcranial
magnetic stimulation (TMS) of brain has been used as a therapeutic tool in a variety of psy-
chiatric and neurological disorders. The postsynaptic density protein 95 (PSD-95) and neu-
ronal nitric oxide synthase (nNOS) are known to bind to NMDA receptor subunits and to be
involved is synaptic plasticity. We found that low-intensity magnetic stimulation (MS)
increase the viability of neuronal cells in vitro and glutamate-dependent apoptosis of cells was
increased after short-term magnetic field exposure (1 hr), while long-term exposure (3-4 hr) lead to
restriction of apoptosis. By western blot analysis of deoxycholate-treated synaptic mem-
branes, we showed that exposition of rats to psychotomimetic organic solvent toluene does
not change content of the membrane-bound PSD-95 in cerebral cortex, but significantly
decreases level of membrane-bound nNOS. On the other hand, in the brain of animals con-
suming alcohol for 60 days, levels of nNOS were increased. The TMS (10 Hz, 20 trains, 2.5 s) of
frontal brain region has a modulatory effect on distribution of these proteins. In both cases
stimulation increased content of PSD-95 in membranes and normalized content of nNOS to
the constitutive levels. It is suggested that TMS affects glutamatergic transmission through
redistribution of proteins in the supramolecular complex of NMDA-glutamate receptor.

Key words: magnetic field, alcohol, toluene, neuronal viability, apoptosis, rats

Transcranial magnetic stimulation (TMS) is a new research tool used in studies of
various neural processes and in treatment of different abnormalities of neural plasticity
and mental diseases. Several blind, controlled studies have demonstrated antidepressant
effect of TMS [4] suggesting that this technique may soon occupy an important place in
the psychiatric clinics. In 2002, at the Georgian Research Institute on Addiction (GRIA) a



7

- /

/
90 135321
) M99
principally new technique of TMS was tested and implemented. The preliminary study,
conducted on 32 healthy volunteers and 48 patients with different neurologic, psychiatric
and addiction disorders suggest the therapeutic efficacy of low-intensity TMS. This
method is less invasive than conventional method of TMS with stronger magnetic field
and more convenient because it allows using wider range of frequency, intensity and
exposure time.

Convincing evidence has shown that excitatory NMDA-glutamate receptor is im-
portant site of action for ethanol and organic solvents, however the molecular mechanism
by which this solvents modulate receptor function, remains unclear [1, 5]. Peoples and
Stewart [6] demonstrated that intracellular sites of NR2B subunits of NMDA receptors
may be the target of alcohol action. In addition to extracellular components, the intra-
cellular factors, in particular protein kinases, may regulate ethanol sensitivity of NR2B-
containing NMDA receptors [7]. The postsynaptic density protein 95 (PSD-95), Ca/cal-
modulin-dependent protein kinases II (CaMKII), and neuronal nitric oxide synthase
(nNOS) were shown to interact with the NR2 subunits from the inside and to play an
important role in the molecular organization of NMDA receptor at postsynaptic sites.
These proteins competed for binding to the NR2 subunits of NMDA-receptors empha-
sizing hence the importance of dynamic and reciprocal interaction of NMDA-receptor,
CaMKII, and PSD-95 in synaptic machinery [3]. The purpose of this study was in-
vestigation of low-intensity TMS effect on the viability of neuronal cells and content of
PSD-99 and nNOS in the rat brain after chronic consumption of alcohol and acute
exposure to toluene.

MATERIAL AND METHODS

Wistar rats weighing 180-200 g were used in the study. The animals were subject to
forced alcoholization for 50-60 days (ALC-rats) or to toluene inhalation (1000 ppm) for
10 days (TOL-rats).

Magnetic stimulation was applied by equipment designed and constructed in Georgian
Research Institute on Addiction (Authorship Certificate by Georgian National Center on
Intellectual Property — Saqpatenti). The neuronal/glial cells were treated with sinusoidal
magnetic fields of 40.68 MHz at a flux density of 2.8 x 10”° T within Helmholtz coils. For
TMS of the rat, generally transient magnetic fields were used in the order of 10 T with
the supporting frequency of 26 MHz modulated by pulsed sequence frequency with
duration of 7 s. The rTMS was applied daily for 1 hr with the above stimulation
parameters, during 10 days.

Cerebral cortex was homogenized (10% homogenate) in a buffer containing 150 mM
NaCl, 5mM MgCl,, | mM PMSF, 1 mM dithiotreitol, 1 mM sodium phosphate, 50 mM
HEPES and 0.05% SDS-Na, pH 7.5 (buffer A) and then were centrifuged at 3000 g for 30
min and sediment proteins were extracted overnight at 4°C by 1% sodium deoxycholate
in buffer A. The deoxycholate extract was centrifuged (32000 g, 60 min, 4°C) and super-
natant was incubated with 1-2 pg of corresponding antibodies for 60 min at 4°C. Protein
A/G-agarose (25 pl) was added and the incubation continued for 2 hr. Samples were
centrifuged at 2500 g and the resulting pellets were washed three times with 50 mM
HEPES buffer, pH 7.5. Bound proteins were eluted by adding SDS-PAGE sample buffer
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(20 pl) and boiled at 100°C. Samples were then centrifuged and supernatants were used
for immunoblotting.

Polyclonal antibodies against PSD-95, NOS1 were obtained from Santa Cruz Biotech-
nology (Santa Cruz, USA). The samples were separated by SDS-polyacrylamide gel
electrophoresis, 15 % gels, and transferred to nitrocellulose sheets. After blocking with
5% BSA and 0.05% Tween 20 in Tris-HCl-buffered saline, the sheets were incubated
with primary antibodies in the blocking solution. Labeled bands were visualized using
enhanced chemiluminescence (Amersham). The bands were analyzed by densitometric
scanning. The amount of the proteins was quantified according to intensity of the bands,
which have linearity to the amounts of the samples applied to the gel.

The MTT reduction cell viability assay

Experiments were performed using glia/neuron cultured in 96-well plates. The effects
of MS on cell viability were assessed by a colorimetric assay based on the cleavage of 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) into a blue-colored
formazan product by mitochondrial succinate dehydrogenase. Additions were made
directly to the glia/neuron culture medium. Cells then were washed twice with HEPES-
buffered incubation medium (HBM) (140 mM NaCl, 5 mM KCI, 5 mM NaHCO;, 1.1
mM MgCl,, 1.2 CaCl,, 5.5 mM glucose and 20 mM HEPES, pH 7.4) and incubated for
45 min at 37°C in HBM containing MTT (0.5 mg/ml). After this period, the HBM was
carefully removed, and the blue formazan product was solubilized in 200 pl of 100%
dimethyl sulfoxide. The absorbance of each well was read at 570 nm.

The data were treated with one-way ANOVA. The data from each experiment were
analyzed separately. Where a significant effect was observed in the ANOVA,
comparisons of those samples were made by the #-test.

RESULTS AND DISCUSSION

For determination the optimal conditions of actions of MS, we used primary neu-
ronal/glial cells and different times of exposition. Cells were exposed to pulse magnetic
fields produced by a single coil for 1, 2, 3, or 4 hr in the presence or absence of 5 mM
glutamate, at 30°C. Control cultures were placed in areas similar to those measured inside
the electromagnetic field exposure system. It was found that in control experiments
viability of cells was reduced during 4 hr incubation. Addition of glutamate to the culture
media caused more intense decrease of viability of cells (Fig. 1), whereas MS protected
the cells against spontaneous apoptosis. This effect of MS was observed in all time
intervals of exposition. However, in the presence of glutamate, protective effect of MS
revealed itself only after a permanent exposition during 3 and 4 hr. On the contrary, short-
term exposition (1 hr) of cells to MS caused significant reduction of viability.

In the next series of experiments the brain levels of PSD-95 and nNOS after TMS were
determined in vivo. The western-blot analysis of deoxycholate-treated synaptic membranes,
showed that exposition of rats to psychotomimetic organic solvent toluene does not change the
content of membrane-bound PSD-95 in cerebral cortex, but significantly decrease the level of
membrane-bound nNOS (Table 1). On the other hand, in the brain of the animals, which
consumed alcohol for 60 days, the levels of nNOS was increased. The TMS (10 Hz, 20 trains,
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2.5 s) of frontal brain region has a modulatory effect on distribution of these proteins. In both
cases, the stimulation increases content of PSD-95 in membranes and normalizes content of
nNOS to the constitutive levels. It was suggested that TMS affect glutamatergic transmission
through redistribution of proteins in supramolecular complex of NMDA-glutamate receptor.
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Table 1
Effects of alcohol consumption, toluene inhalation, and TMS
on the levels of PSD-95 and nNOS in the rat brain
Type of animals PSD-95 nNOS
NOR-rats 3.1+0.31 2.1+0.18
ALC-rats 33+0.29 4.4 +0.39*
ALC-rats +TMS 42+043 1.8+0.21
TOL-rats 43 £ 041+ 0.9 +0.08*
TOL-rats +TMS 5.2+ 0.45* 310:£10:201%

Values are in arbitrary units and are means = SEM of five separate experiments; * — P <0.05, ** —P <0.1

The TMS is a new research tool used to explore various neural processes and treat a
number of mental diseases [2]. The most notable advantage of TMS is its ability to
directly stimulate the cortex with little effect on intervening tissue. However, the most
serious side effect of high-frequency TMS is seizures. We used principally new technique
of TMS, which is less invasive than conventional methods with stronger magnetic field
and more convenient because allows using wider range of frequencies, intensities and
times of exposure. In particular, low-intensity (4-10 Tesla) and high-frequency (13-26
MHz) magnetic stimulation has been used.



We found that low-intensity magnetic stimulation increases viability of the neuronal cells in
vitro. Furthermore, we showed that glutamate-dependent apoptosis of cells increased after short-
term magnetic field exposure (1 hr), while long-term exposition (3-4 hr) of cells to MS lead to
increased viability. These results suggest that during the neuropathology with high glu-
tamatergic neurotransmission, such as ischemia or seizures, use of this technique in a long-term
interval is expedient, whereas at dysfunction with the low synaptic contents of glutamate, like
schizophrenia or depression, short-term exposition is more effective.

We have found also that in the brain of rats after chronic consumption of alcohol,
content of membrane-bound nNOS was increased, while following chronic inhalation of
toluene the levels of nNOS were reduced. In both cases, the MS increases content of
PSD-95 in membranes and normalizes content of nNOS to the constitutive levels. Since
PSD-95 and nNOS are known to bind to NMDA receptor subunits and are involved in
synaptic plasticity, this results suggest that TMS affect synaptic plasticity and
glutamatergic transmission through redistribution of proteins in supramolecular complex
of NMDA-glutamate receptor.
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JEVCTBUE MATHATHOM CTUMYJISIAN HA ) KU3HECIIOCOBHOCTh
HEPBHBIX KJIETOK 1 KOJIMYECTBO PSD-95 1 NO-CHHTA3bI B MO3T'E

K. Hauxeoun*, I. Jlexcasa, X. Tooaosze, H. Hayeruweunu*, J]. Muxenaose*

Hayuno-nccnenoparenscknii MucTutyT Hapkonoruu, Tounncu; * MHCTUTYT (u3nonoruu
um.M.C. bepuramBunu Akanemun Hayk I'pysuu, Tounucu

PE3IOME

TpaxckpanuanbHast MarHuTHas ctumy s (TMC) ronoBHOro Mo3ra npuMeHseTCs B Tepanuu
MHOTIHX TICHXO-HEBPOJIOrHYeCKUX 3a00/IeBaHMii, B OCHOBE KOTOPBIX JIOKHUT AMCHYHKIMS Tiy-
TamaTepruyeckoil HeiiporpaHcMuccui. HapyuieHne 5KCHpeccHH reHoB, KOAMPYIOUIMX CyObeau-
Hubl NMDA-perientopa nin GeJikH, CBA3aHHbIE C THM PELIENTOPOM, MOTYT NPUHUMATh y4yacTHe
B MHIYKIMHU NCHXMYECKUX pacTpoiicTB. Hamu nokasaHo, uto cnabas TMC yBennumnBaeT ku3He-
CrocoGHOCTh HEPBHBIX KJIETOK in Vitro. ITpn kpaTkOBpeMEHHOM BO3JEHCTBHUM MAarHMTHOTO MOJIst
(1 yac) ycmnMBaeTcs IIyTaMaT-3aBUCHMBIIl amonTo3 KJIETOK, B TO BpeMs Kak JUIMTeIbHas
crumynsauus (3-4 yaca) NPUBOMMT K YMEHBIICHHIO TPOrpaMHpoBaHHOM rubemu kietok. OGpa-
60TKa KMBOTHBIX NMCUXOTOMUMETHYECKMM OPraHMYECKHUM PAcTBOPHTEIEM — TOIYOJOM BbI3bIBAET
CHUKEHHE KOJIMuecTBa MeMOpaHo-CBA3aHHOM (opMbl cuHTa3bl okcnaa asota (nNOS). C apyroit
CTOPOHbI, MPHU AJIKOTOJIM3ALIMH JKMBOTHBIX STHIOBBIM CIIMPTOM, Habmoaercs yBenanuenne nNOS.
B o6oux cnyuasx TMC (10" Tecna, 26 MI'n MOy IUPYIOLIas MPEepbIBUCTAs 4acTOTa UTHTENb-
HOCTBIO 7 C) BhI3bIBANA yBeNMueHMe KonuuecTsa Genka PSD-95 u HopmannsoBana copepkaHue
nNOS. BeickasbiBaercs npeamnonoxkenne, uro TCM JneifcTByeT Ha riiyTamaTHyro HelipoTpanc-
MHCCHIO MyTeM nepepacrpeieNienus GeKoB B HaIMOJeKyIapHoM komriekce NMDA-peuentopa.
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The contribution of basal cholinergic nuclei (BCN) into item recognition memory pro-
cesses was investigated in the present study. At the initial stage of experiments the control
group of rats was tested in the Y-maze to solve the “delayed paired matching-to-sample”
(DMTS) task by the visual cue. The pseudo-trial-unique stimuli were employed. Electrolytic
lesions of the BCN in experimental group of animals affected acquisition of DMTS task with
a retention interval of 10 s. However, the lesion effects were not due to disruption in fun-
damental visual processes, as reflected in the lesion-induced limitations in attention capacity.
At a second stage of experiments the other group of rats was tested in the DMTS task, in
which rats could employ not only the visual stimuli but also the olfactory ones; to this end
the spices were added to the sample stimuli. The olfactory cue performance using the same
stimuli and testing conditions remained unaffected by the lesions. It may be related to the
particular nature of olfactory memory in rats, with a relative lack of vulnerability of ol-
factory memory to attention determinants of memory processes.

Key words: recognition, attention, basal cholinergic nuclei, delayed matching-to-sample, rat

Recognition memory is a neural process by which a subject identifies a stimulus as a
previously experienced, and recognition is the behavioral outcome of this process. It
requires perception of the characteristics of events, discrimination, identification and then
comparison (matching) against a memory of the previously experienced event [8].

Visual information, via the dorsolateral geniculate nucleus of the thalamus reaches the
striate cortex and is channeled to the extrastriate cortex, which includes occipital and tem-
poral area [1].

Auditory information also reaches temporal area from the medial geniculate. There
appears to be a convergence of visual and auditory information at the level of the tem-
poral cortex, with subsequent activation of the hippocampal formation [1].

Olfactory information first enters the pyriform cortex, which is considered to be the
primary olfactory cortex, and in its turn innervates the hippocampus, directly or indirectly
via the entorhinal cortex. Thus, the privileged status of olfactory information processing
reflected by the direct olfactory-hippocampal pathway and extraordinary learning capacity [4].
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The results from numerous experiments have consistently supported the hypothesis
that basal forebrain corticopetal cholinergic projections mediate major aspects of atten-
tion and thereby influence learning and memory [6, 10]. The assumption that loss of
cortical cholinergic inputs is responsible for the attention effects has been supported by
the observations that effects of intracortical infusions of 192 IgG-saporin and effects of
intrabasalis infusion are similar in attention-related performance [5].

The present experiment employed a visual and olfactory cue tasks to asses the effects
of basal cholinergic nuclei lesions on the recognition memory processes in the rats. A
separate group of BCN lessioned rats ware trained in the DMTS task.

We predicted that recognition memory processes, which are based on visual and
olfactory cues, be limited by lesions of the BCN, as such lesions have been hypothesized
to limit attention capacities.

MATERIALS AND METHODS

Twelve male Wistar rats weighing approximately 200 g, were housed in pairs in a
temperature-controlled room, at a 12:12 light-dark cycle. Animals had free access to
water and because of special feeding schedule were maintained at 85% of their free-
feeding weight throughout the experiment.

All testing for the DMTS task was carried out in a cage (90x80x60 cm) in which
modifiable Y-maze was located. The floors of the maze arms were 10 cm wide and made
of wood, while the 20 cm high walls were made of clear Perspex. The stem was 30 cm
long with a guillotine door located 25 cm from the end thereby creating a start area. At
each end of Y-maze there was a food well 2 cm wide and 0,75 cm deep. The third food
well was located between the arms (Fig. 1).

80 cm The rats were anesthetised with
Ketamine (90 mg/kg. i.p.) and
placed in a stereotaxic frame. The

F3 incision site was cleaned with
F2 F1 Povidone solution and surgery was
performed under aseptic conditions.
The stereotaxic coordinates relative
to bregma were: — 0,8 mm, L -2.5
ch.a. mm, V -7.2 mm [7]. After com-
pletion of the surgical procedures,

the skin was sutured and sulfanil-
S amide powder was applied.
The animals serving as surgical
Fig. 1. Experimental cage with modifiable Y-maze. controls (group SHAM, n = 5),
S — starting area, ch.a. — choice, F1, F2, F3 — food well. were subjected to the same treat-

ment as the animals, which had the

cholinergic nuclei lesions, however, no lesion was made in these.
Two weeks following surgery all animals were given 4 days of pretraining; finally
they would run readily down the stem of the maze and obtain food pellets from each of
the food well. Pretraining was immediately followed by a series of 12 acquisition
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sessions.  Each
trial was divided
into two stages —
a “sample” run
(in the centre bet-
ween two arms),
in which a sam-
ple stimulus was
presented visual-
ly and following
a delay, a choice
phase was pre-
sented in which
two comparable
stimuli were dis-
played: sample A
and sample B
(Fig. 2).

Fig.2. A trial
in a DMTS starts
with a sample phase
in which only one
stimulus of a set is
presented. The fi-
gure shows examp-
les with two diffe-
rent stimuli, sample
A and sample B.
After a delay time
a choise phase be-
gins with presen-
tation of both sti-
muli: stimulu. The
spatial location of
the stimuli is not
fixed. The rat is re-

warded for responding to the stimulus, which matches the sample that was presented in the sample
phase (correct response). Reinforcement is indicated “+“, while absence of reinforcement — “-.
After an intertrial interval the sample phase of the next trial is initiated with a randomly

determined next sample position.



presented in the sample phase. This task can only be solved by a delayed conditional
discrimination at the time of choice. This discrimination involved small sets of stimuli (pseudo-
trial-unique stimuli). There were 10 small visual objects. Rat could learn which discriminanda
are associated with reinforcement. In this condition were examined 6 BCN-lessioned rats.

At the next stage of experiments the spices were added to the sample stimuli (second
group of 6 BCN lessioned rats). The smelly cooking spices were employed in this study
(caraway, cinnamon, garlic, ginger, mustard, onion, efc.).

RESULTS AND DISCUSSION

Throughout the experiments the animals exhibited behavior consistent with the use of
visual and olfactory discrimination to solve the recognition memory task in DMTS test.
During the 12 acquisition sessions (each session involved 6 trials) each animal performed
a total of 72 trials with a retention delay of 10 s.

The scores were grouped into 4 blocks, each of three sessions; mean percentage scores
for each of the four groups are shown in Fig. 3.

95 -
90
85
80
75
70
65 -

60 <

Mean percent correct

Blocks of 3 sessions

1 2 3 4

—2x—\Visual group BCN lesion rats (n = 6)
=—{=SHAM on visual recognition (n = 5)

—— Olfactory and visual BCN Lesion rats (n = 6)
—— SHAM on visual and olfactory recognition (n = 5)

Fig. 3. Delayed matching-to-sample (DMTS) postoperative performance in the rats, in visual and
olfactory cue task. Electrolytical lesions of basal forebrain cholinengic neurons significantly
decreased performance on visual span animals.

Analysis of these blocked scores made with the Man-Whitney U-test, revealed a
significant group effect (U =21, P <0,05). Test showed that this reflected the poor
performance for the visual group of BCN-ablated rats, which was significantly worse than
in any of the other three groups. Electrolytic lesion of basal forebrain cholinergic neurons
significantly, albeit transiently, decreased recognition memory in DMTS task with a
retention interval of 10 s.
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We might speculate that this finding points at the result of the lesion; these animals
manifested a trend to limited performance along with a recency of an item.

It may be resulted from the lesion-induced impairment in the attention resources,
required for normal memory capacity. In rats, olfactory memory may be more ‘pro-
miscuous in its accessibility by novel routes of expression” [2].

The olfactory cue performance using the same stimuli and testing conditions,
remained unaffected by the lesion. It may be related to the particular nature of olfactory
memory in the rats. The special, privileged status of olfactory information processing that
is reflected by the direct olfactory-hippocampal pathway, may be associated with a
relative lack of vulnerability of olfactory memory to attention determinants of memory.

The present study supports the view that the basal cholinergic nuclei lesions’ effects
were not due to disruption in fundamental visual processes but reflected the lesion-
induced limitations in attention capacity and thereby influence recognition memory
processes.
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BJIMSIHUE MTOBPEXJIEHUSI XOJTUHEPTMYECKHX BA3AJIBHBIX SI/IEP
HA OIIO3HABATEJIbHYIO TAMATH V KPBIC

H. Opmouaose, H. Cuxapynuose, b. Yxapmuweuau, JI. Xadypsanus,
. Jasumawieunu

T6unucckuii rocynapetBentblit ynnsepeuter um.M. Jkapaxuiusuiu

PE3IOME

B nacTosiueii paboTe nccienoBan BKiaa 6azanbHbIx Xonuuepruueckux aaep (bX51) B npouece
namaATH OMo3HaHMs npeaMera. Ha HauanbHOM CTajnuy SKCnepuMEHTa, KOHTPOJIbHAS IPYIINa KpbIC
NpoXo/MIa TecTHpoBaHue B Y-o6pasHom nabupuute, no cxeme “OTcpouenublii BbiGop no odpas-
1y” (OBIIO), ¢ mpenbsABIEHHEM 3PUTENLHOrO CTHTMyna. B oTaenbHbIX mpoGax NpUMEHsIH
NCeBAOPA3beUHEHHBIE CTUMYIBL. DNeKTponuTHUeckoe nospexkaenne bX5 y skcnepumeHTanb-
HBIX KUBOTHBIX Hapywwano OBIIO, npu Bpemenn otcpoukn 10 ¢. Onnaxo, ahp el nospexaeHns
He clle/lyeT OTHOCHTb Ha CUET HapylIeHNs (yHIaMEHTAIbHBIX 3PUTEIbHBIX MPOLECCOB, YTO OTpa-
3WI0Ch B OrpaHMYEHHM BHUMAHMs, BHI3BAHHOrO MoBpexaenneM. Ha BTopoii ctamum skcnepu-
MEHTOB Apyras rpynna KHBOTHBIX Oblma mportectnpoana B OBIIO 3anaue, B KOTOPOi KpbICHI,
MOMHMMO 3PHTEJILHBIX CHIHAIOB, MOTJIH TO/b30BATECA M OOOHATENbHBIMHU (B KOPM 106aBAAIMCH
npsanocTH). OGOHATENbHOE OMO3HAHKME HE HApYIIANoch B pesyibrate mnospexaexus XS, Bos-
MO’KHO, 9TO CBS3aHO C OCOOEHHOCTSAMH OOOHATENLHOM MaMATH y KPbIC, KOTOpas MeHee YyBCTBH-
TesbHa K pakTOpaM BHUMaHHs B NPOLIECCaX MaMATH.
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POJIb SHEPTUI CTUMYJIA M MACKU B IIPOLIECCE CBSI3bIBAHMSI
3PUTEJIbHBIX ITIPU3HAKOB. YACTD I: SHEPTHSI CTUMYJIA

M. lapukaoze, T.Ommo*, M.Iepyoz*

Hncruryt pusuonoruu um. U.C. BepuramBunu, Akanemus Hayk I'pysun, T6umucu, I'py3us;
* IIseiiuapckuit denepanbHblii HHCTUTYT TeXHONOrHH, JIo3aHHa

PE3IOME

OnHoit M3 3araJlouHbIX Npo6aeM Heipo- W KOTHUTHBHBIX HAYK SIBJISETCS BBIACHEHHE TOTO,
KakuM 00pa3oM MPOMCXOJMT CO3aHMe €IMHOr0 o0pa3a B pe3yJbTaTe 00bEANHEHHs Pa3iHUHbIX
ero coctapnsiomux. B paborax mocneaHero BpeMeHH HaMM bl onucaH 3(Gdekt npuobpereHus
NPU3HAKOB, KOTOPBIH MO3BOJISET NETaJbHO W3YYMTb NMPOCTPAHCTBEHHO-BPEMEHHbIE 3aKOHOMEP-
HOCTH 0OBbENMHEHHs PA3TUUHBIX Npu3HakoB [8]. B addekre npHoOpeTeHns MPU3HAKOB MpeIb-
ABJIeHHe cTUMYJTa BepHbe (nasee BepHbe) MpeauIecTByeT MPEeAbABICHHUIO PELIETKH, COCTABIEHHO
M3 MaJoro KOJIM4ECTBA 271eMEHTOB. M3-3a Maioro BpeMeHH NpenbsBIEHNs, CaM BEPHbE OCTAETCs
HEBUIMMBIM, OJIHAKO €rO CABMT “MUIPHPYeT” M BOCIIPMHUMAETCS HA OJHOM U3 KOHLOB PELIETKH.
Takum o6paszom BoO3HMKaeT BoOOpakaemoe 0ObeIMHEHHE MPU3HAKOB. B HacTosweii paGote Mbl
MOKa3bIBAEM, UTO YBENMYEHHE KOJMYECTBA CTUMYJIOB-MUIIEHE! He ycuinBaeT 3 ¢ekT; 3HaueHue
MMEET JIMIIIb SHEPTHs OTAEIBHOTO BepHbe. ECIi BO3pacTaloT dHepriu kak BEpHbE, TaK H PEUIETKH,
ONTUMAJILHBIM ABJISETCA pa3mMep BepHbe B 600 yroBbIX CeKyHI.

THE ROLE OF TARGET AND MASK ENERGIES
IN VISUAL FEATURE INTEGRATION. PART I: THE TARGET ENERGY

M. Sarikadze, T. Otto*, M. Herzog*

I. Beritashvili Institute of Physiology, Georgian Academy of Sciences, Tbilisi; * Swiss
Federal Institute of Technology, Lausanne

SUMMARY

How features are integrated to create a unified percept is one of the puzzling problems in the
cognitive- and neuro-sciences. In recent publications, we introduced the feature inheritance effect
that allows us to study the integration of features in great spatio-temporal detail [8]. In the feature
inheritance effect, a vernier precedes a grating comprising a small number of elements. Because of
short presentation, the vernier is not visible but its offset “migrates” and is perceived at one of the
edges of the grating. Hence, mis-binding occurs. Here, we show that more vernier targets do not
improve performance and the energy of only one vernier matters. If energy of both, the vernier and
the grating, increases, than 600" of vernier size is optimal for the feature inheritance to occur.
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CPABHUTEJILHBIIA AHAJIN3 BO3PACTHOI JTUHAMUKH
NNOKA3ATEJIEN TA300BMEHA CIIOPTCMEHOB 1
HETPEHUPYIOIUXCSI JIMI B COCTOSIHUHA ITOKOSI

M. Yxap nu, I. JTomy nu, T. Aweunu, M. Yxureuwieunu,
B. Manonemnes*

Axanemus (puszudeckoro Bocnuranus u cnopra I'pysuu, Tounuen; Hayuno-nccie-
JIOBATENBCKUIT MHCTUTYT (u3nueckoil KynbTypbl I'pysun, TOwmucu; * Mucturyr
(usnonorun Akagemun Hayk I'pysun um.M.C. Bepuramsunu, Tounen

Ipunsta 9.12.2004

Lle/ibio HMce/e0BaHMsl SIBJISVIOCH BbISIBJICHHE KPUTEPHEB MAKCHMAJILHOI peain3auun
[OTeHUHAJa NPOM3BOANTEILHOCTH K BO3PAcCTy BBICHIMX CNOPTHBHBIX AOCTHXKEHHIT npH
MHHHMH3AIHH  OTPHUATENLHOrO BJIHSIHHS HA OPraHH3M HHTEHCHBHBIX (NpelesbHBIX)
TPEHHPOBOUYHBIX HATPY30K H OMNpeJe/ieHHe ¢ HX MOMOLIBLIO BO3PACTHON AMHAMHKH OUCHKH
pasBuTHsi cucTembl Abixanus (CJI) npu (U3MYECKHX HArpy3KaX, HANpaB/eHHLIX Ha
Pa3sBHTHE KAYECTBA BLIHOCAHBOCTH B WHKJIHYECKHX BHAAX CIIOPTA.

HaGu101eHnsi MPOBOMMINCHL HAA TPEHHPY uesi M He 3aHHMa s CIOPTOM
noapocTKax M ioHowax. [IpoBOAM/IOCH BHYTPHUIPYNIOBOE M MEKIPYMNIOBOE CpaBHEHHE
nokasartesieii raz’oo0MeHa B COCTOSIHHH IOKOsi: ofuiee M OTHOCHTeNbHOe noTpedsenne
KHCJI0POAa, BbIe/IeHNe YIIIeKHCI0ro ra3a, HHAEKE AbIXaTebHOro o0Mena.

IMoka3aHo, 4To y POCTKOB, He uXcsl COPTOM, 10 15-71eTHero Bo3pacra, a 'y
TPEHHPYIOLHXCSl — HA NPOTSKEHHH BCEro HabJII0/IeHHsl, 0TMEYaloCh €KerojaHoe yBeiu-
JeHie 001X NOKa3aTeseil ra 4TO, B CBSI3aHO € yBeJIHYEHHEM Macchl 0

IJIOWAAH TOBEPXHOCTH Tea. Y HETPeHHPYIOUIHXCSl CHHKEHHE OTHOCHTE/IbHBIX MOKa3a-
Tesieii razoo0Mena onpeaesiioch ¢ 14 10 17-1eTnero Bo3pacra.

CeNano 3aK/04eHne, 4To 40 14-71eTHero Bo3pacra, CTPYKTYPHO-QYHKUHOHAIbHOE CO-
BepuieHcTBoBanme CJI HOCHT, B OCHOBHOM, BO3PAacTHOii XapakTep M Majo MOABEPKEHO
BJIHMSIHHIO (PH3HYECKNX HATPY30K HA BBIHOCIMBOCTD.

BospacThasi skoHoMu3auusi pyHkunonuposanust CJ/I B Gosbuieii creneny nposiBisiercst
B nepuoge oT 14 o 15 Jer, KAKOBOIi M SIBJISIETCS ONTHMAJILHBIM [UIsl HAYAIA 3AHSTHI
UHMKJIHYECKHMH BHAAMH CIIOPTA € AKUEHTOM HA BbIHOCIHBOCTD.

KioueBble cJI0Ba: cucTeMa JAbIXxaHus, (u3udyecKkas Harpyska, BO3pacTHas AMHAMHKA, I0-
TpeblieHHe KUCIopoia, ra3000MeH

Bonpochl BO3PAacTHOH aJanTauMu OpraHu3mMa K (U3MYECKMM HArpy3KaM, pasBUTHs
MEXaHU3MOB TMPHUCIIOCOO/ICHHsS. K KOHKPETHOMY By MbIUIEYHOH ACSTEIBHOCTH, OT-
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HOCATCA K YMCTy HauGonee aKTyalbHbIX MEIHUKO-OHONOrHYECKHX MpoGiem M npobiem
CMOPTUBHOM MeauuMHbl B ocobenHocTh [3, 5]. B cBasu ¢ aTuMm, ocobblii MHTepec
Npe/ICTaB/IseT BhlsBIEHHE crielU(UKH QHU3HONIOrMYecKOro pa3BUTHs a/lalTHBHBIX MeXa-
HH3MOB OPTaHM3Ma, U B MEPBYIO OUEpPe/lb TEX ero CHCTeM, KOTOpbIe KJIacCH(ULMpYyOTCs
B CMIOPTHBHON MEIMLMHE, KaK JUMHTHPYIOLIHE — B YaCTHOCTH cucteMbl abixanus (CJI)
[4, 6]. Jlna criopTMBHOM MeAMLMHBI 0COOO AKTYalbHO HCCIIEOBAHHE MOCIEN0BATE b~
HOCcTH (hopMHpOBaHMsS M pa3BuTHs cBoiicTB CJI MO Mepe CO3peBaHMs OpraHu3Ma, T.K.
3HAaHHE JTHX 3aKOHOMEPHOCTEH HeoOXOAMMO Ul ONTHMM3ALMM BO3PACTHOTO ajanTa-
LMOHHOrO npoluecca opranusma [1, 2].

Llesnblo McenenoBaHus ABSIOCH BbISBICHHE KPUTEPHUEB MAKCHMAJIbHOM pealn3aliiu
NOTEHLMANA NPOU3BOJMTEILHOCTH K BO3PACTY BBICIIMX CIOPTHBHBIX JAOCTIKCHHIA, IPH
MHHHUMH3ALMK  OTPULATENILHOTO BIMAHHMS HA OPraHW3M HMHTEHCHBHBIX (MpeesibHbIX)
TPEHUPOBOYHBIX HArPY30K M OMEJIEIEHHE C UX NOMOLIBIO BO3PACTHOM AMHAMHKH OLICHKH
paseutus CJI npu dusMueckuX Harpyskax, HampaBlEHHBIX HA Pa3BUTHE KauyecTBa
BBIHOCJIMBOCTH B LIMKJIMUECKHX BHAX CIIOPTA.

MATEPHUAJI U METO/1bI

HaGnroneHns npoBoaMIMCh Haa MOAPOCTKAMH M toHOwamHu, 108 u3 koTopbiX OblLM
ywauuecs cpeHux mkoa U 100 — BOCIMTaHHHKM JETCKO—IOHOLIECKHX CHOPTHBHBIX
LIKOJI, LIKOJIbI BBICIIErO CMOPTMBHOTO MACTEPCTBA BEJIOCHMNEHOro cropta, 11 uneHos
cbopuoii ['py3un 1o BenocunenHOMy cropty M 18 CTyJEHTOB pPasiMUHBIX BBICIIMX
yueOHbIX 3aBeieHuit r. TounucH.

Jlns uccnesoBaHUs HEKOTOPBIX BO3PACTHBIX ACMEKTOB (DYHKLMOHAJIBHOTO COBEp-
wencTBoBaHMs CJI, BAMSHHS HA 5TOT MPOLECC TPEHUPOBOUHBIX HATPY30K C AKLEHTOM Ha
BBIHOC/IMBOCTb, OTPE/IEIEHHE BO3PACTHBIX NMEPHOJIOB ONTUMALHOCTH BO3JCHCTBHS Tpe-
HUpyioulero 3¢ eKTa Ha pa3BUTHE PA3THUHBIX ACMIEKTOB CHCTEMBbI ad9POGHOM MPOM3BO-
JIMTEIbHOCTH OpraHu3Ma, Habsioaemble ObLIH MOJPa3aeieHbl Ha 2 IPYIIbl, KOTOPbIE B
CBOIO OYepe/lb, B 3aBUCHMMOCTH OT BO3PAacTa M CTa)ka 3aHATHH BEJOCIIOPTOM (FOHKH Ha
ocee), nozapasensamuck Ha noarpynnsi (Tabmuua 1).

Tabnuua

Kounyecrsennoe AejieHue HaﬁJ’IlO}JaCMle
B 3ABHCHMOCTH OT BO3pacTa H CHIOPTHBHOI'O CTAa’Ka TPEHHPYIOIHXCH

Bospact I rpynna Il rpynna CropTHBHbIii
(He 3aHUMaloLIHecst CTIOPTOM) (Tpenupylommuecs) cTaK

12 18 17 12408
. 18 14 1,9+0,67
14 18 16 252081
N 18 17 34+096
16 18 21 48+137
17 18 15 57+ 1,84

20-22 18 11 9,3+2,34




Jlns uccnenoBanus QyHKUMOHANbHOrO coctosuus CJ1 MpOBOAMIMCE CreAyIolIne
MCCIIeI0BAHMS

1. Onpenenente 061ero (VO, o) 1 OTHOCHTENBHOTO (VO ory) MOTPEOIEHUA KHCIIO-
poJia B COCTOSIHUM TOKOS;

2. Onpepnenenne o6mero (VCO;oon) M OTHOCHTEIBHOIO (VCO; o) KOMHMYECTBA
YIJIEKHCIIOTO Ta3a B BBIIBIXAEMOM BO3/LYXe;

3. Boluncienue uHiekca abixatenabHoro obmena (RQ — Respiratory Quotient) —
OTHOLLEHHE KoH4YecTBa BblabIXaeMoro CO, k konuuecTBy norpebnsemoro O,.

Onpeenienne nokasareseil ra3000MeHa B COCTOSIHMM TIOKOs POBOJMIIOCK MO CHC-
Teme B.C.Muuenko (1990).

Martepuan o6paGoTaH MeTOJaMH BAapMALMOHHOW CTATHCTHKH; JOCTOBEPHOCTH
NOyYEHHBIX PE3yJIbTAaTOB OLEHHBANIOCHh Mo Kputepuio CThionenTa. IpoBoanioch Kak
BHYTPHIPYIIIOBOE Cpa (uar cp 2 1 rox), TaK U MEXKIpyNIoBOe CPaBHEHHE
KaXXIOro MoKasaTels B HISHTHYHBIX BO3PAacTHBIX MOArpynmnax. B Tabnuuax yposenb
BBIBJICHHBIX PA3/MuMil MIPH BHYTPUIPYIIOBBIX CPaBHeHHMsX oGo3HaueHsl: P — Herpe-
Hupyroumecs, P — TpeHupyroutrecs. JJ0OCTOBEPHOCTb Pa3/iMuMi MOy YEHHBIX B HICHTHY-
HBIX BO3PACTHBIX MOATPYIIAX NP MEXKIPYHIOBOM CpaBHEeHHH 0603HaueHb! P).

PE3VJIbTATBI U UX OBCYKJIEHUE

Ha 0CHOBaHMM MPOBEJEHHBIX MCC/IE0BAHMIT YCTAHOBJIEHO, UTO ¢ BO3pacToM VO, oou
yBeJIMUMBAETCA, MPH 3TOM 10 15-meTHero BO3pacTa, yBeNMYEHHWe OTOrO TMOKa3aTels
HOCHIIO JlocToBepHbIi Xapakrep (P <0,001). C yueroM yBennueHus macchl W obueit
IUIOMIA/M TOBEPXHOCTH Tejla PACTYIIEro OpraHu3Ma, He TPYAHO NPOCIEAMTb CBS3b
MEX/y THMH MOKa3aTeNIsMHU, T.K. /UIA HOPMaJbHOTO (QYHKUMOHMUPOBAHHS OpraHusma ¢
Gosbliel Maccoil M IUIOMA/bIO MOBEPXHOCTH TeJa, HEOOXOAMMO MPOU3BOANTH GoJibLIe
satpar kuciopoaa (Tabnuua 2). HauGonmbumit npupoct VO, g6y » TAKKE KaK M MacChl
Tela, OTMEUEH B BO3pAacTHOM mepuozxe ot 14 g0 15 ser (P <0,001). V ronoweii, He
saHuMarotuxcs cnoptom VO, o5, KOCBEHHO OTPaXKaioliasi OCHOBHOW oOMeH OpraHusma,
yike B 16-17 jieT Maso OTIMUAETCs OT TAKOBOH Y B3POCIBIX HETPEHHMPOBAHHBIX JIIOJCH,
HECMOTPs. Ha TO, YTO B 3TOM BO3pacTe OHM MMEIOT 3HAYMTEIbLHO MEHBLIYIO Maccy,
MEHBLUHI POCT M, UCXO/A M3 3TOTO, MEHbLIYIO MOBEPXHOCTD TeJIa.

EsxeronHoe aoctosepHoe yBesndeHne VO, gy BBIIBUIOCH H Y CIIOPTCMEHOB, TPEHH-
pylolmuxcst Ha BbiHOCAMBOCTE. HanGombumit npupoct VO, gu,, TAKKE KaK Wy He-
TPEHUPYIOUIMXCS M y HE 3aHUMAIOLIMXCS aKTHBHO CMIOPTOM, HaGMIOAaICs B BO3PACTHOM
nepuoze ot 14 no 15 ner (P, <0,001) (Tabnuua 2). IpakTrnyeckn HACHTHYHAS KapTHHA
npociexuBanach U B tuHamuke usmeHeHus VCO; oou,

OGpainaer Ha ceGsi BHUMaHKe, BBISBICHHOE BO BPEMs MCCIIEJOBAHHH, OTCYTCTBHE J10-
CTOBEPHBIX Pa3/IHuMii IPH MEKIPYNIOBOM CPAaBHEHHH OOWIMX TOKasaTesei rasoo6meHa
MEX/y HETPEHHPYIOLIMMHCS M TPEHMPYIOUIMMHCS, B MICHTHYHBIX BO3PACTHBIX
noarpynnax a0 14 sner (P;>0,05). Ha ocHoanuu 3T0ro akra, JOrH4HO MPE/IroNnoKHTb,
yTo 10 5TOro Bospacta ypenuueHHe VOjosy , B OCHOBHOM, CBSI3aHO C yBEIHMYEHHEM
Macchl M OOIIEH IUIOWAAM MOBEPXHOCTH Tejla M HE 3aBUCHT OT TPEHHPOBOYHOIO
npouecca. K 3ToMy ke 3aK/IOYEHHIO TMO3BOJISET MPUATH M OTCYTCTBHE JOCTOBEPHBIX
pasnuumii B pOCTO-BECOBBIX MOKA3ATEAX TPEHUPYIOUMXCS W HETPEHHPYIOUIUXCS MO/



114
101945
POCTKOB 3THX BO3PACTHBIX MOArpymm. OTCYTCTBHE MEXKIPYNMOBBIX PasnuuMi Npu
cpaBHeHnn mnokasaresneil VO, gy B BO3pacTe 10 14 JieT, yKa3blBaeT W HA HEBBICOKYIO
9 GeKTUBHOCTb BIMSHUS TPEHMPOBOYHOTO MPOLECCA C aKLEHTOM Ha BbIHOCIMBOCTB,
Ha 5koHoMu3aLMio QyHKuMoHMpoBaHUs CJI B COCTOSIHMM TMOKOS B 9TOM BO3PaCTHOM
nepuoze. K 3ToMy >ke BBIBO/Y MO3BOJIAET NPUATH M OTCYTCTBUE JOCTOBEPHBIX Pa3/IHHii
VO, gm » KaK NP BHYyTPUTPYIIIIOBOM, TaK U MPH MEKIPYIIOBOM CpaBHeHUM 10 14 ner
pmountensHo (P, Py, P,> 0,05).

Tabnuua 2

Bospacrnas runamuka usmenennii 06mux (VO; 45,) 1 oTHOCHTENBHBIX (VO3 o1yr)
nokasareJieil oTpeGaeH s KHCJI0POJA B COCTOSIHUH MOKOSI H HH/AEKCA AbIXa-
TeabHoro oomena (RQ) y Tpenupyromuxcsi H He 3aHHMAIOUMIHXCSE CIOPTOM

Bospacr (s1eT)

May Ppbl
12 13 14 15 16 17 20-22
190,7+ | 2084+ | 2234+ | 2449+ | 2507+ | 2562+ | 260,6%
H |74 7,94 9,86 9,09 9,29 9,79 8,12
ey P <0,001 P <0,001 P <0,001 P>0,05P>0,05P>0,05
2 186,1 = | 2024+ | 2168+ | 234,1% | 2402+ | 251,1+ | 263,4%
o R S IR 927 9,78 9,76 9,82 9.81 9,85
P, <0,001 P,<0,001 P,<0,001 P;>0,05 P,<0,01 P;<00l
P,>0,05 | P,>0,05 | P,>0,05 |P,<0,001|P,<0,001| P,>0,05 | P,>0,05
4,80 + 4,64 = 446+ 4,15+ 412+ 410 = 4,02+
| m | 0238 0,297 0,272 0,194 0,186 0,144 0,132
- P >005 P >005 P<000l P>005 P>005 P>005
c‘>3 K 4,76 + 4,58+ 439+ 3,89 3,64 £ 3,42+ 3,44 £
S5 | 1| 0195 0,297 0,224 0,186 0,209 0,161 0,167
El P,>0,05 P;>005 P,;<0001 P, <0,001 P,<0,001 P, >0,05
P,>0,05 | P,>0,05 | P,>0,05 [P,<0,001|P,<0,001|P,<0,001|P,<0,001
0,93 + 0,88 = 0,86 % 0,85 + 0,84 = 0,83 + 0,83 =
H | 0,036 0,048 0,034 0,023 0,022 0,021 0,032
3 P<0,001 P>005 P>005 P>005 P>005 P>0,05
g g 0,93 + 0,90 + 0,86 + 0,79 + 0,78 + 0,76 + 0,76 +
g | T | 0034 0,028 0,029 0,023 0,025 0,034 0,024

P, <001 P,<0001 P <0001 P,>005 P,>005 P,>005
P,>005 | P,>005 | P,>005 [P <0,001 [P, <0,001[P,>0.001 [P, > 0,001

B Bospacre ctapiue 15 net, ymenbiierne VO, o B IPYNNE HETPEHUPYIOLIMXCS MPaK-
Thuecku otcyreryer (P> 0,05), Xora 3Ta TeHAeHUMs JOCTOBEPHO OMpeaenunach B
noArpynnax Bejaocunenuctos-mocceinnkos (P < 0,001). Cnenyer noa4epkHyTb, 4TO 10~
croBepHOe yMeHblieHHe VO, oy B TOArPYNIe TPEHUPYIOLMXCS Ha BBIHOCIHBOCTD, OMpe-
nensercs Ha (JOHE €KEroJHOro JOCTOBEPHOTO YBEIMYEHMS MAacChl W IUIOLIANM MO-
BEPXHOCTH TeJa, YTO, KCTATH, HEe BBISBJICHO y HETPEHMPYIOLIMXCS IOHOwIEH. Ananns
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BO3MOJKHBIX TPHYMH CHWKEHHs YJEIBbHOrO MOTpebNeHus KMCIopoJa MOJ BIMSAHMEM
CMOPTHBHOM TPEHHPOBKM B LIMKJIMUECKUX BHJAX CIIOPTA, C AKLEHTOM Ha BbIHOCIHBOCTD,
[03BOJISET BbIACINTH JIMLIb OJJHY OYEBHIHYIO PUYHHY — CHIKEHHE PAcX0/ia SHEPruH Ha
paboTy JbIXaTeNbHBIX MBI M CepJla BCIEJACTBHE CHHIKEHHS YaCTHYHBIX XapakTe-
PHCTHK MX JeSTeIbHOCTH. BO3MOXKHON MPUYMHOM, TaKXKe, MOKET SBJISTBCS OTHOCHTEIIb-
HOE yBEJIMYEHHE MbILIEYHON MacChl MO BIMSHHEM CIOPTHBHOM TpenupoBku. Tak kak
MBILILBI B COCTOSHUM MOKOsI MOTPEOIAIOT Ha eJMHULLy W3MEpPEeHHs HauMEeHbIlee U3 BCeX
OpraHoB M TKaHe! KOJIN4YEeCTBO KUCJIOPO/a, TO yBeIHUYeHHe e 10/M B obLuei Macce Tena
CHIDKAeT yJeIbHOe NoTpebiIeHHe KMCIOpo/1a BCEro OpraHu3Ma.

CorocraBiieHHe 00CYKaeMbIX Pe3yJibTaTOB MO3BOJAET CleJIaTh 3aKJIIOYEHHE, YTO
HauuHas ¢ 15-7eTHero Bo3pacta, skoHOMH3aLMs (yHkuHoHuposanus CJI B cocTtosHun
MOKOSI OCYILECTBIISIETCS W M0/ BIMSIHHEM TPEHHPOBOYHOIO MPOLECCA HA BHIHOCIMBOCTb.
[ToaTBepXKACHUEM STOrO 3aKJIOUEHHUs SIBJISETCS M HAJIMuMe, TIPH MEKIPYINIOBOM CpaB-
HEHHH B MIEHTHYHBIX BO3PACTHBIX MOArPYMIAX, HAuUMHAs ¢ 15 JIeT, I0CTOBEPHBIX pas-
JIMUKi B BBIIEICHHH YTJIeKHCIOro ra3a u uhaekca RQ (P < 0,001) (Tabauua 2).

[TostyueHHble B HACTOSILIEM HCCIIEOBAHWM JIaHHBIE TMOKA3bIBAIOT, UTO B BO3PACTHOM
nepuozie ot 14 110 15 net ormMeyanoch Haubosiee BbIPaKEHHOE YBEIMYEHHE MacChl U TI0-
[aJK TOBEPXHOCTH Tela M, COOTBETCTBEHHO, VO,.5y O/lHAKO, KAK CPeld HETPEeHH-
PYIOLUHMXCS, TaK M, OCOOEHHO, CPeM TPEHUPYIOUMXCH WMEHHO B 3TOM BO3PACTHOM
nepuozie HabJIOAAIICS BBIPAKEHHBIM CIBUT B CTOPOHY yMeHbLIeHHS VO, o, YTO MO3BO-
JISIeT TIPEANOJIOKHUTE O HaHGOIbLIEH BBIPAXKEHHOCTH SKOHOMM3ALMH (hyHKUMOHUPOBAHUS
CJ1 B aTOM mepuoze. B To ke Bpems, HaJMuMe JOCTOBEPHBIX Pa3jiMuMii B Mokasaresax
VO, gy, MEXKIY HMASHTHYHBIMH TOArPYNNaMH TPEHHUPYIOUIMXCS U HETPEHUPYIOLMXCS
IOHOLIEH TOr0 BO3pAcTa, YKa3bIBAET HA COBMAJICHHE ONTUMAILHOCTH CPOKOB BO3PACTHOM
9KOHOMM3AaLMK M SKOHOMM3aUMK (yHKuuoHHpoBaHus CJI mojx BAMSIHHEM TPEHHPO-
BOUHOro mpouecca. Takum 06pa3om, ¢ BO3pacToM MoTpedsieHHe KMCI0pOoia OpraHu3MOM
CTaHOBHTCS ©0JIee SKOHOMHBIM, B TO XK€ BPeMsl B MPOLIECCE eCTECTBEHHOrO BO3PACTHOIO
pasBuTHs obLiee noTpedieHne KUCIOPOaa B COCTOSIHUM MOKOS YBEJIMUMBAETCS.

He nckitioyas onpeesieHHOro BIMSHUS TPEHUPOBKHM Ha BLIHOCJIMBOCTD J10 14 nieTHero
BO3pacTa, Ha MPoLEcC SKOHOMHU3aLMHK GyHKUHoHupoBanus CJI B mocieayiouem, Haau-
4us KyMyJSTHBHOTO 3(dexra TpeHWPOBKM W TMOArOTOBKM OpraHusma K Oyayuium
TPEHUPOBOYHBIM HArpy3kam, BCe-TaKH CHEJIaHO 3aK/IIOUEHHE O CIOPTHBHOM Liesieco-
00pa3HOCTH paHHeH y3KOW CreLMaIn3alid B BeJocHieaHoM criopre. C TOUKH 3peHus
s dexTrBHOCTH Oyayliero CrOPTHBHOTO pe3yabTaTa M €CTECTBEHHOCTH (yHKIMO-
HaslbHOro coBepiueHcTBoBaHus CJI, Haubosiee ONTUMAILHBIM CPOKOM Hayaja Creluasb-
HbBIX 3aHATHH HA BHIHOCJIMBOCTB, BUMMO, siByisieTcs 14-15-neTHuii Bo3pacT.
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AGE DYNAMICS COMPARATIVE ANALYSIS OF GAS EXCHANGE VALUES
OF NON-TRAINEES AND SPORTSMEN AT REST

M. Chkhartishvili, G. Lotuashvili, G. Iashvili, M. Chkhikvishvili, V. Maloletnev*

Georgian Academy of Physical Upbringing and Sports, Tbilisi; Research Institute of Physical
Culture, Tbilisi; * 1. Beritashvili Institute of Physiology. Georgian Academy of Sciences,
Thilisi

SUMMARY

The purpose of the work was establishment of criteria for the maximum realization of pro-
ductivity potential by the age, in high sporting achievements, minimizing the negative effects of
intensive (maximal) training, and estimation of the age dynamics respiratory system (RS) de-
velopment under endurance physical loadings in cycling sports.

The investigation was carried out in non-trainees and sportsmen (teenagers and youths). Intra-
and inter- group comparison of the following gas exchange parameters at rest was done: absolute
and comparative consumption oxygen of, carbon dioxide amount in exhaled air, respiratory
metabolism index.

An yearly increase in total gas exchange values was found in the non-training teenagers under
15, and in the sportsmen aged 20-22 that is mainly, connected with the body weight- and surface
area increase. Reduction of the gas exchange comparative values in non-trainees was detected only
from the age of 14 to 15, in sportsmen it was in age of 14-17.

It was concluded that structural-functional perfection of the RS under 14 depends, mainly, on
the age and to a lesser extend on the influence of endurance physical loading.

The age economy of the RS functioning is, mostly revealed in the 14-15 range, and this is the
period when optimal training should start in endurance cycling sports.
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BJIMSIHUE HEJOHOIEHHOCTH
HA ®U3HYECKOE U YMCTBEHHOE PA3BUTHE JIETEM

M. Hurnaypu, 3. Tonypus, H. Kunmpas, T. F'eamuuasa, M. I'epzedasa
I'py3HHCKas rocyAapeTBeHHas MeAMLMHCKas Akanemus, Tounrcu

Tlpunsta 11.01.2005

Usyuensl ciaydan HegoHoumennoct. Ilokaszano, 4To y matepeii, pOAMBIUNX HEJOHOLIEH-
HBIX eTeil, umeeTcst c1adasi HMMYHHasi cucTema. HeloHOWIEHHOCTE MOKeT ObITh CBsI3aHa ¢
BHPYCHOIl MH(peKLHell, B YaCTHOCTH ¢ LMTOMErajioBHPYCaMH, reprec-BUpPYcamMi, BHPYCOM
Kkpacuyxu. MccienoBanie aHTHTE MOKA3a/l0, YTO HX KOJHYECTBO OCOGEHHO BBICOKOE B
cayyasix TH. O 910 Kacaercsi G-rioGynaunos. Ilo mamubiv jnTe-
paTyphbl, BbICOKHe MoKa3aTean G-rjio0y/iMHOB B KPOBH MaTepeii CBSI3aHbI ¢ NPHCYTCTBHEM
BHPYCA H ero nepcucTenuHeii.

KJii0ueBble ¢/10Ba: HEJIOHOLEHHOCTb, KPOBb, BUPYC, G-rio0ynuH

Ha cerojHs HeJOHOLIEHHOCTD (PaHHHE POIbI) SABJIAETCA OCTPOH MEIMKO-COLMAILHON
npo6eMoii, CB3aHHOM ¢ NepHHATaIbHON naTosiorkel. Ha 10110 HeoHOWeHHbIX AeTeit
NPUXOANTCS 10 65% MIIafieHuecKoi cMepTHOCTH. TsKeCTh COCTOAHNS HOBOPOXKICHHOTO
onpeseNeTcs He OJHMM KakMM-IM0O HapylleHHeM, a UeldbiM HX Komruiekcom. [lo
JlaHHBIM aBTOPOB [4], MMeeT MecTo 00s3aTeNbHOE COYETaHHE y HEIOHOMEHHBIX Leped-
paJIbHBIX PACCTPOICTB H BHYTPUYTPOOHBIX HHDEKLIMH.

OGpataer Ha ce0si BHUMaHHE TOT (DaKT, UTO CaMH JKEHLUMHbI, POJAMBLIHME HEIOHO-
LIEHHBIX JeTel, HAMHOrO dalle 00pallaloTes 3a JUCHAHCEPHOH MMOMOLIBIO, YeM JKEeH-
LIMHBI, POJMBLUME AETeH B CPOK ((usnonoruyeckas GepeMeHHOCTb). Y MaTepei, poauB-
IIMX HEJOHOLIEHHDIX AETeH, YaCTO OTMEYAIOTCs Pa3/IMyHbIE HEIOMOTaHus, pacCTpPOHCTBA
€O CTOPOHbI Pa3IMYHbIX CHCTEM H, B MIEPBYIO OYepe/lb, LEHTPAILHOH HEPBHOM CHCTEMbI
[3]. MaHHble nuTepaTypbl CBUAETEIBCTBYT, TAKKE, O BHICOKOH 4acTOTE HEBPOJIOTHYECKHX
M XPOHHYECKHX PECHMPATOPHBIX 3a00/1€BaHHH Y HEIOHOIEHHBIX JACTeH, YTO MPHBOIMT K
GoJiee AIMTENBHOMY MX NMPEOBIBAHUIO B CTALMOHAPAX M MOBTOPHOM IOCIIMTAIM3ALIMH.

Ilpu poxaeHHH peGeHKa paHble CPOKa, Y HEro BbINANAET 3HAYMTENbHbIA MepHox
BHYTPHYTPOGHOIO Pa3BUTHS, C MPUCYLIEH MMEHHO emy Guonoruueckn o0ycioBIeHHOMH
duznonornyeckoit crnieuuduuHocTio. Ilpy poXIeHMM JeTed paHblue CpoKa Pe3Ko
CHIDKAIOTCS YCJIOBUS CO3PEBAHMS OPraHW3Ma, a TAKKe COBEPLICHCTBOBAHHME €ro (yHk-
umit. [Tpu 9TOM, TeMIIbl HEPBHO-(PHU3UUECKOTO PA3BUTHA Y HEJIOHOLUIEHHBIX JETeH TaKKe
cHmkatoTes. CIBUraeTcsi CTaHOBJIEHHE OCHOBHBIX HEPBHO-TICHXMUYECKHMX peaKuui. DT
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naHHble GbUIM MOATBEpIKAEHbI HeKOTOpbIMH aBTOpamu [1]. Kak nokaspisaioT Habimio-
JIEHHUs, HAYAJIO MPEXK/IEBPEMEHHBIX POJIOB, @ 3aTEM POXKJICHHE HEJIOHOUIEHHOTO pebeHKa,
CBA3aHO CO MHOrMMH (pakTOpaMu. DTa CBSI3b HACTOJBKO OYEBM/HA, UYTO MPABOMEPHO
MPEANONOKHTh CYLIECTBOBAHHE NPHUMHHO-CIIEICTBEHHBIX B3aUMOOTHOLLICHHH.

B sTom nane ocoboe 3HaueHue cpeiv paKTOpPOB PUCKA U POXKIEHHS HEJOHOLIEHHBIX
neTeil cie/lyeT npuaaBaTh UMEHHO MPUCYTCTBUIO MH(eKUHOHHOro arenta. Ilpu aTom,
3HAYMTENBHYIO POJb B HHOULMPOBAHHH peGeHKa UrpaloT 3a601eBaHus CO CTOPOHBI LIEH-
KM MaTku. He MCKITI0UEeHa BO3MOXKHOCTB CBSA3M TOr0 (hakTopa ¢ HapylieHueM GapbepHoi
(GyHKLMK LEPBUKAILHOTO KaHala M PacrpoCTPaHEHHEM MpoLecca AaxKe B 9HAOMETPHH,
YTO 3aTeM OTpaKaeTcs B BUJE HEONArONpUATHBIX MOCIEACTBUH 1A Pa3sBUBAIOLIErOCs
oprauuzma. B 5TOM MlaHe BechbMa BaKHYIO POJIb MOXET WrpaTh BHPYCHbIH areHr,
OTpHLATENLHO BO3JACHCTBYIOIIMI HA P€CTALMOHHBIE CPOKH M 3PEOCTh OPraHHbIX CUCTEM
B uenom. Ipossnenne adexra BUPYCHOro HHGULMPOBAHHS HA Pa3BUBAIOLIMHCSA Opra-
HU3M Pa3/iMuHO M MOXKET BbIPAKATHCS CO CTOPOHbI MaTepu B BME CAMONPOM3BOJILHOTO
abopTa, MPEeXK/EBPEMEHHBIX POJAOB M T.I., @ CO CTOPOHBI pebeHka — B (u3MUECKUX
nedexrax, CHHAPOMAX 3aJePXKKH NCHXHYECKOr0 PasBUTHS, B HAPYWICHUAX (YHKUHOHH-
POBaHHsl Pa3IMYHBIX CHCTEM, YTO OMATH-TAKH CBA3AHO C MOP(OIOrMUYECKOH HEMONHO-
LIEHHOCTBIO TOC/IEHNUX, OepylInX HA4yano OT BHYTPHYTPOOHOro MX passuTHs. BHyTpu-
yTpoGHbIii MepHOA ABISETCS HauboIee paHUMbIM, B HEM MaTh BBICTYNAeT “3alluTHULIEH”
Gynyuero peGeHKa OT LENOro psiaa GHONOrHYECKH HENpUATHBIX hakTopos. Mamenenus,
BO3HHMKAIOIME B OPraHW3Me IUI0J[a, MOTYT MPOTEKaTh Ha KJIETOYHOM, CYOKIETOYHOM W
TKaHeBOM ypoBHSX. [IpH 5TOM, MOBPEXKIAETCS CHCTeMa WMMYHHMTETa M CTAaHOBJIEHHS
a/lanTalMOHHBIX peakLuii opraHu3Ma kak camoro pebenka, Tak M martepu. Ckazannoe
06YC/IOBIEHO LEMbIM PSIOM COLMAIBHO-CPEOBBIX M MEIMLIMHCKMX (HaKTOPOB, MPHBO-
JULHX K TIOBPEKACHHIO, C OJIHOH CTOPOHBI, U HEMOJHOLEHHOCTH Pa3BUTHS psaa Mexa-
HU3MOB (TaKMX Kak, FOPMOHAIIbHBIM, KIMMYHOJIOTMUECKUH, HEHPOreHHbIi), ¢ ApYroii.

CorylacHo JIaHHBIM psiia HeHPO(U3HOIOroB M 3HAOKPHHOJIOTOB, JKM3HEHHO BaXKHbIC
(GyHKUMM OpraHW3Ma peryjiupyroTCsi MMEHHO Helpo- M JHIOKPUHHOH cucTemamu [2].
DT CHCTEMBI 10C/Ie POKIAEHHs MPETeprieBaloT CBoe JAanbHeiilnee craHopienue. Dak-
TOpbI HecrelU(UIeckoro rexesa, 0e3yC/lOBHO, OKa3bIBAIOT CBOE HEMOCPEJCTBEHHOE
NeHCTBHE Ha HMX, MPOSBISIOUIEeCs B BHAE HApylIeHHs (yHKUMOHATILHO-OOMEHHBIX
C/BUTOB B pa3sBHBalolieMcsi opraHusme. Jlae camble HE3HAUMTE/bHblE CTPYKTYPHO-
(yHKUMOHANIbHBIE CABHTH, MMEIOLIHE MECTO B OpraHu3Me pebeHka, He mpoucxonar Ge3
COOTBETCTBYIOLIMX METa0ONMYECKUX H3MEHEHMH, a camble paHHME OTarbl Pa3sBUTHA
MaTONIOrMYECKUX TMPOLECCOB JOKHBI 0053aTeNIbHO JIOKAIM30BaTbCA HA YPOBHE MEM-
GpanHbIX cTpykTyp. MIMeHHO MemOpaHHble CTPYKTYpbl M, B MEPBYIO OYEpeib — SAPO,
NepBbIMHM OTBEYAIOT Ha POHUKHOBEHHE aHTHIeHa, 0COOEHHO HecreM(pHUecKoro reHesa,
B TeNO KJIeTKH, TaK KAK MMEHHO OHM (AHTHMIEHbI) MPUBOAAT K YTHETEHHIO KOMIIEH-
CaTOPHO-MPUCTIOCOOMTENBHBIX PEAKLIHii, HAPYLICHUIO IBIXaTeTbHbIX (BYHKLMIA U T.1L., TEM
CambIM  CMOCOOCTBYSI HApYIICHHIO JKM3HENEATEIbHOCTH KJIETOYHBIX CHCTEM, a B
KOHEYHOM HMTOr'e, BCEr0 OpraHu3Ma.

Kak nokasaqu HalM KJIHHA4YECKHe HaG/IIONCHHsA, BCE MATEPH, COCTABJAIOLIME MC-
clle/lyeMblii  KOHTHHIEHT, HMEIH MPEHUMYLIECTBEHHO — TMPEKAEBPEMEHHBIE  PO/bI.
Uccnenosanre (GOpMEHHBIX 3JIEMEHTOB KPOBHM MaTepeil METOAOM MOAPOGHOTO CTpykK-
TYPHOTO W YJIBTPACTPYKTYPHOIO aHaju3a MoKasajlo, YTO KPOBb MX OTJMYHA MO CBOWM



MOp(OIOrHYecKiM napamMeTpamM OT ToKasaTesiedl KOHTPONBHOH rpymibl  (MaTepu
UMeroLie (HU3HONIOTHYECKyI0 GepeMeHHOCTb). M3MeHeH s PenMyILEeCTBEHHO Kacaluch
SZICPHBIX CTPYKTYpP HEHTPOGMIBHON M JMMQOUMTHOH KJIETOK, C OJHOH CTOPOHbI, a €
JIPYroii — GbUIM OTYETIIMBO BHAHbI LIXTOMATOTEHHbIE MPOSIBIICHHMS AHTHUIeHA (AHTHI€HOB)
Ha ypoBHe camoii kieTkd. CKa3aHHOE 3aCTaB/IseT MPEANoI0OKHTh 3aHHTEPECOBAHHOCTh
Hecrneurpruueckoro (BUPYCHOr0) aHTHIeHa MPU aHHOH MaTOIOTHH.

PesysibTaThl KIMHHYECKHX HAGJIIONEHHH MOKA3ajk, 4TO B KPOBH Yy Marepeii, OTHO-
CAIIMXCSA K Tpynne pucka (MMEIOTCs B BHIY OXKHIAeMble MPEKAEBPEMEHHBIC POJIbI)
MOCTOSAHHO OOHApy KMBAeTCs BBICOKMH THTP crieluuyecknx auTtuten kiacca G-um-
TOMETaJIOBUPYCHOM, reprec-BUpyCHOM MHMEKIMHK, a Takke BUpyca KpacHyxH (60 kiu-
HHYECKHX cllydaes). MMMyHoOIOrHYecKHe HCClIeIoBaHMs, NPOBE/ICHHBIE TyTeM HMCIOJIb-
30BaHus MUMMYHO(depmenTHoOro aHanusa (Merox ELISA na anmapare Microrider-3, USA),
MOATBEPIKAAIOT HAJIMYKE B KPOBH crieluduyecknx aHTuTen kiacca G, MX BHICOKHH THTP,
YTO He HMeJI0 MECTO B CllyuasX KOHTpONbHbIX Habmonenui (15 matepei, umeromue
(usHoIOrnUecKyo 6epeMeHHOCTb).

Boicokuii TUTP aHTHTEN, OTHOCAWMXCA K kiaccy G, MOJDKeH ObITh CBA3aH CO BTO-
PUYHBIM HUMMYHHBIM OTBETOM M OOYC/IOBJIEH (OPMHMPOBAHHEM KJIETOK MMMYHHOH Tia-
MATH MO OTHOWIGHMIO K CyLIECTBYIOLIEMY aHTHreHy. Bpicokuii TUTp crieuuduueckux
aHTuTen kiacca G rOBOPHUT O MPHUCYTCTBHM BO30YIAMTENS B TeJle MAaTEPUHCKOIO Opra-
HH3Ma, T.e. FOBOPHT O XPOHM3AaLMH Mpoliecca, yKasbiBas MPU STOM Ha MPUCYTCTBHE B
KPOBH MeTepeil aHTHreHa HecrieLM(HUecKoro renesa (BUPyCHOro areHTa).
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EFFECT OF PREMATURITY
ON PHYSICAL AND MENTAL DEVELOPMENT OF CHILDREN

M. Tsiklauri, Z. Topuria, N. Kintraia, T. Gvamichava, M. Gergedva
Georgian State Medical Academy, Tbilisi

SUMMARY

Cases of prematurity have been studied. It has been shown that mothers giving birth to
premature children, have a weak immune system. Prematurity may be related to viral infection,
particularly to cytomegaloviruses, herpes-viruses and rubella virus. Investigation of antibodies has
shown that they are especially high in cases of prematurity. It especially regards G-globulins.
According to the data of literature, high indices of G-globulins in the blood of mothers are related
to the presence of the virus and its persistence.
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PLASTIC ORCHECTOMY AND ALTERATIONS OF ACID PHOS-
PHATASE AND SUPEROXYDE-DYSMUTASE ENZYME ACTIVITY
IN PATIENTS WITH PROSTATE TUMOR

E. Khutsishvili, M. Chelidze, L. Managadze, T. Chigogidze, N. Kotrikadze
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The acid phosphatase and superoxyd-dismutase (SOD) enzyme activity was investigated
in the blood of the men with prostate adenocarcinoma, following the plastic orchectomy.
Investigation showed that following the surgery activity of acid phosphatase — prostate-
specific tumor marker — decreased, which indicates suppression of the tumor process and
general amelioration of the patients’ condition. As to the SOD, its enzyme activity increased
after the surgery. Activation of the SOD after the plastic orchectomy should be viewed as a
result of tumor process reduction. Besides, activation of the SOD must inhibit the super-
oxydation processes (as one of the pathology indices) and improve general antioxydating
state of the organism.

Key words: prostate malignant tumor, blood, plastic orchectomy, acid phosphatase, super-
oxyde-dysmutase, human patients

It is known that normal functioning of enzymes determines physiological course of
vital processes in a cell. However they may also actively participate in initiation of
pathological processes or represent an outcome of these processes [5].

Considering the above-said, it was decided to evaluate functional activity of some
specific enzymes. In the blood of the men with prostate adenocarcinoma, following the
plastic orchectomy, we investigated functional activity of the acid phosphatase — enzyme,
which is believed to be a prostate-specific tumor marker, and of the superoxyde-dys-
mutase (SOD), as of one of principal antioxidants of the organism.

Plastic orchectomy (Riba’s operation) is used as a palliative therapy and implies
growth inhibition in a prostate malignant tumor through hormones elimination from the
organism [11]. Meanwhile all these manipulations must induce significant alterations in
the physical-chemical parameters of the blood.

It is known from the literature that there are two types of the acid phosphatase —
lysosomic and secretory. Investigations have shown that epithelial cells of prostate
release both types of enzyme [10]. Secretion of the secretory acid phosphatase is exocrine
function of the normal prostate epithelium, while in the malignant transformation
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(prostate cancer) there is direct relation between progress of the prostate cancer and
increased acid phosphatase activity in the serum [6]. There is also suggestion that
alteration of volume and activity in the blood during malignant growth is characteristic of
all hormone-dependent (mammary glands, uterus) tumors [5].

MATERIAL AND METHODS

The blood samples obtained from the healthy men (control group) and the patients
with prostate adenocarcinoma (before- and after the plastic orchectomy) were inves-
tigated. Each group contained 15 men, aged 60-75. The blood was investigated 3-4
months after the plastic orchectomy.

Enzymatic activity of the acid phosphatase and SOD was evaluated according the
methods described elsewhere [7, 1], respectively.

RESULTS AND DISCUSSION

Our studies have shown that following plastic orchectomy activity of acid phosphatase
in the serum of the prostate adenocarcinoma patients decreased significantly not only
against the pre-surgery index but also against the index of the control group (Table 1).

Table 1
Alteration of enzymatic activity of acid phosphatase and SOD
in the blood of the men with prostate tumor (unit/mg protein)
Bhzvie Number of Control Prostate adenocarcinoma, Prostate adenocarcinoma,
4 patients group before plastic orchectomy [1] after plastic orchectomy
e 15 1105 +0.03 1.604 0,02 0.093 +0.05
phosphatase
3”"”""""“‘ 15 |03610™£001 0.17-10™ % 0.06 0.24:10™ % 0.02
lysmutase

It is known from the literature that steroid hormones, specifically — androgens and
estrogens, control secretion of the secretory acid phosphatase from the prostate tumor epi-
thelium [9]. It is known from the literature also that steroid hormones control not the
secretory acid phosphatase of the organism only, but a level of lysosomic phosphatase as
well. Specifically, testosterone and progesterone are characterized with labilising effect
on the lysosome membranes, which action increases membrane permeability and results
in acid phosphatase (along with other hydrolases) release [5]. It should be considered also
that in a case of the men with prostate adenocarcinoma, the tumor tissue dissected after
prostate dissection might be a source of elevated synthesis and secretion of the secretory
acid phosphatase. Because of this reason we suggest that orchectomy and, respectively,
significant decrease of the steroid hormones (Table 2), determined decrease of volume of
both secretory- and lysosomic acid phosphatase and thus attenuation of enzyme activity;
this conclusion was confirmed in our investigations (Table 1).

Decreased enzymatic activity of acid phosphatase may be due also to altered lipid con-
tent in the blood, because acid phosphatase is a membrane-dependent (viscosity-tropic)
enzyme [3] and change in lipid medium sharply affects activity of the mentioned enzyme.



Quantitative alteration of the steroid hormones
in the blood serum of the men with prostate tumor

Number of | Control Prostate adenocarcinoma, Prostate adenocarcinoma,
patients group before plastic orchectomy [1] after plastic orchectomy
P(HM/L) 1 0.53+0.01 46+0.9 0.053 +0.01
T(ng/ml) 15 7.17+0.2 13312 0.087 +0.003
Ey(Pg/ml) 15 1670+3.4 36.5+3.0 12.480 +0.75

Investigations have shown that in the blood of prostate adenocarcinoma patients an
enzymatic activity of the acid phosphatase is elevated at a background of increased
overall content of phospholipids, amine-containing and choline-containing phospholipids,
and cholesterol [1]. After the orchectomy total volume of phospholipids was significantly
decreased as compared to the pre-surgery values and almost amounted to those of control
group. Respective decrease of amine-containing and choline-containing phospholipids
content in the blood was observed as well. Volume of cholesterol was also sharply

decreased against both pre-surgery and control group indices (Table 3).

Table 3

Alterations of the blood lipid volume and lipid peroxydation in the blood of the men
with prostate tumor (volume of the phospholipids mg/mg of lipid)

dation (M/ml)

Control Prostate ade- Prostate adeno-
group nocarcinoma, carcinoma, after
Numper before plastic plastic orchectomy
of patients orchectomy [1]
mg/mg lip % | mg/mglip | % mg/mg lip | %
Oellvolame 15 | 028£007 | 100 | 048+0.12 | 100 | 024002 | 100
of phospholipids
e 15 0.09+0.02 |32.1 [0.18+0.06 | 37.5 | 0.04+0007 | 16.6
ing phospholipids
Shojinezcontain, 15 | 0142004 | 500 | 028+0.1 | 583 | 01340019 | 5422
ing phospholipids
Unidentified
phospholipids 15 179 4.2 29.2
Cholesterol
(mM/l) 15 0.99+0.08 336+03 0.67+0.15
Lipid peroxy 15| 0.0432:10°£0.02 | 021:10°£0.02 | 0.147-10° % 0.02

We suggest that sharp alteration of the lipids content determine activity of the acid
phosphatase — the membrane-dependent (viscosity-tropic) enzyme, which in our case was
manifested in decreased activity of this enzyme.
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At the next stage of the study activity of the SOD — one of principal antioxidant
enzymes of the organism — was investigated. Investigations have shown that following
plastic orchectomy, enzymatic activity of the SOD increased against the pre- surgery
indices, however the control indices still were not reached (Table 1).

It should be noted that at the background of increased activity of the SOD, super-
oxyde-radical (O, ) cannot interact with nitric oxide and produce hydroxyl radicals (HO )
which are potent stimulants of the lipids peroxydation. Therefore, intensity of the lipid
peroxydation must decrease [8], which was the case in our studies. It should be noted also
that these processes occur at the background of increased volume of Fe*'-transferrin in
the blood which is one of the antioxidant complexes of the organism. Decrease of MetHb
and Mn*"-containing complexes was observed as well, which is directly connected with
decreased intensity of the lipid peroxydation [2].

In conditions of the SOD activation, i.e. at the background of promoted antioxidant
properties of the organism, insofar probability of peroxynitrite (ONOO') production from
NO decreases (which is a potent agent damaging proteins, nucleic acids, and lipids), there
must occur ONOO -induced inhibition of those protein damage, which are incorporated
into the signal-transferring pathways [4], and decrease of inactivated state of the adreno-
receptors [2]. Respectively, decrease of inactivated state of the adrenoreceptors implies
activation of the signal-transferring pathways; the latter determines restoration of the
compensatory mechanisms of the organism and their further targeting [4].

Because of decreased volume of the products of the lipid superoxidation, as well as of
the paramagnetic metals and other damaging agents (OH, ONOO , O, ), there must occur
restriction probability of the SOD inhibition produced by above compounds. Respec-
tively, activity of the enzyme increases. Activation of the SOD following the plastic
orchectomy could be viewed as a result of partial reversion (reduction) of the tumor
process. Besides, activation of the SOD must inhibit peroxydation processes (as of the
indices of pathology) and improve general antioxidant state of the organism.

Decrease of acid phosphatase also should be viewed as inhibition of the tumor
process, because the former is a prostate-specific tumor marker enzyme activity. All the
above-mentioned must determine improvement of general state of the patients following
the plastic orchectomy.
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TUIACTUYECKASI OPXOKTOMUS 1 UBMEHEHUSI ®EPMEHTATABHOM
AKTUBHOCTHU KACJIOU ®OCPATA3BI U CYIIEPOKCUIIUCMYTA3BI
B KPOBU BOJIBHBIX CO 3JIOKAYECTBEHHOM OIY XOJIBIO IIPOCTATEI

3. Xyyuweunu, M. Yenuose, JI. Manazaose, T. Yuzozuose, H. Kompukaose

TOunMccKit rocy1apcTBeHHbIi yHUBepeuTeT uM. M. JkaBaxuiuBuin

PE3IOME

depMeHTaTHBHAs aKTUBHOCTH KHCIOH (ocdarassl u cynepokcuanncmytassl (COJI) B kpoBu
MyK4YHH, OOJbHBIX aJeHOKAPLMHOMONM NpocTaThl Oblia MCCNENOBaHA JI0- M ITOC/IE Onepauuu
IaCTHYECKOM OpX3KTOMMM. ITonyyeHble NaHHbIE CPAaBHUBAIMCH C COOTBETCTBYIOUIMMH TMOKa3a-
TeJIAMHM KPOBH MPAKTHYECKH 3I0POBBIX MY»K4MH. McceI0BaHUAMH T0Ka3aHO, YTO NOCHe IMIacTH-
uecKkolf OPXIKTOMHHM HAOJIONACTCS 3HAUMTENbHOE TOHIDKEHHE (PepPMEHTATHBHON aKTHMBHOCTH
KHCJIO# (pocaTasbl, aAKTHBHOCTH KOTOPOI CUMTAETCS MPOCTAT-CHIEUM(UUHBIM MapKEPOM OMyXOJIH.
Takim 00pa3oM, CHHKEHHE yKa3aHHOM aKTMBHOCTH FOBOPMT O MOJABJIEHMH OIyXOJIEBOTO MpO-
uecca. Yro ke kacaercst COJl, ee akTMBHOCTb MOCJIE MIACTHYECKOH OPXIKTOMHH YBEJTHUMIACH.
OTO TakKe FOBOPUT B MOJNB3y pelykuuu omyxonu. Akruauus COJIl, kpome TOro, roaasiseT
TPOLIECCHI MEPEKUCHOrO OKMCIICHHUA. KOTOPBIE SABJAIOTCA OJHUM M3 NokasaTeneil natonoruu. Cre-
JIOBATENILHO, YNy4llIEeHHE COCTOAHUSA GOJIBHBIX CBA3AHO, TAKKE, U C YCHIEHHEM aHTHOKCHAAHTHBIX
TPOLIECCOB B OPraHM3Me.
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CTPYKTYPHBIE U YIBTPACTPYKTYPHBIE OCOBEHHOCTH
TPOMBOLUTOB ITP UH®APKTE MHOKAPJIA, IPOTEKAIO-
IIETO HA ®OHE COITYTCTBYIOIIEN ITATOJIOT N

H. Dicuxus, H. Mezpenaosze
['py3uHcKas rocyjapcTBeHHast MequiHCKas Akanemus, Toummcu

Ipunsita 10.12.2004

Hzyuensl Tf Tbl TIpH HH(apKTe paa + runeproHusi M MHQapKTe MHOKapaa +
AnadeT MeTOJOM CBETOBOII H JIKTPOHHOI MHKPOCKONHH, 10 HaYana Jedenusi. Onpenesieno
KOJIMYECTBO 3PEJIbIX TPOMOOLMTOB, IOHBIX, CTApPbIX, AEreHEPHPYIOUWIMX H THIAHTCKHX HX
dopm. IMoaCUNTAHO KOJIHYECTBO O- H IUIOTHBIX rpaHyi. CamMoCTOSITEILHO PaccMOTPEHbI
CyOCTPYKTYpHBIe MOKA3aTel B Tejie TPOMOOUHTA (MHTOXOHAPHH, MHKPOTPYGOUKH, rpa-
HyJbl riinKorena). Ionyyennblii MaTepuan cpaBHeH ¢ MOKa3aTelsiMH J0HOPCKOI KPOBH.
Ludposbie aannbie 00paGoTanbl cTaTHeTHYecKH Mo CrhiofenTy. Kak mokasann nadmone-
HHsl, CTPYKTYPHbI€ H yJIbTPACTPYKTYPHbIE H3MEHEHHS €O CTOPOHbLI TPOMGOUNTOB NPeACTAB-
JIeHbI CHJIbHEE B CITy4asix, KOT/1a HMeeT MecTo HH(apKT Muokapaa + aunader.

KunioueBble ciioBa: HHH6CT, TUIIEPTOHMA, HﬂfbapKT MHOKapaa, TpOMsOLllrlTbl

Kak u3BecTHO, HilleMuyeckas G0JIe3Hb Cep/ilia CBA3aHa C aTepOCKIIEPO30M M MHIIEPTOHHEH.
Ilo cyuiectBy, 310 ecTh cepieuHas (opMa aTepockiiepoza + rurepToHuueckas OosesHb,
NPOSBIIAIOLIAACS B BHAC KapaHOCKIepo3a, uH(apkra Muokapaa v T.1. Orciona, uHdapkT
MHOKap/ia B MOP(OJIOrHYECKOM OTHOLIGHHH TPE/ICTABsAeT cOOOH OCTPYIO HILEMHYECKYHO
6os1e3Hb Cep/ILia, B NaTOreHe3e KOTOpoit NPUHMMAET y4acTiHe MHOXKECTBO (hakTopos [1-4].

Llesbio HaLIEro MCCIEAOBaHUs SBISIOCH M3YdeHHE (JOPMEHHBIX DJIEMEHTOB KPOBH
npu uHpapKTe MHOKapia, MpOTEeKalolero Ha (oHe comyTcTBYIOWMX 3aboneBanuii (B
JIaHHOM CJIyy4ae PUIePTOHMs U AuabeT) 10 Havasa JieueHus.

MATEPHAJI 1 METO/IbI

Marepuan npeacrasien 20 ciydasMu, W3 KOTOPbIX 15 mpuxojsTcs Ha MHpapkT
MHOKap/a + FHMepToHus, a 5 — Ha uH(apkT Muokapaa + auaGer. Tlocne ycranosnenus
JIMarHo3a, KpoBb Yy HcciiefyeMbiX GobHBIX Gpanach M3 nasblia ¥ M3 BeHbl. [lapamiensHo
HCCle10BaHa KPOBb TIPAKTHYECKH 30POBbIX Jioiei (10HOph! co CTaHUMKU nepenuBaHus
KpoBM — 5 uenosek). KpoBb, B3iTas W3 najblia, rmocie (UKCAUMH W OKPacku, Mpo-
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cMaTpuBasach B CBETOBOM Mukpockorne Tuna dotomukpockon-III, ¢upmer Opton (Iep-
MaHus), a KPOBb, B3fiTas U3 BEHbI, M0CJIE COOTBETCTBYIOLIEH 0OpaboTku B 1% pacTBope
ocbMHUsl, (PUKCHPOBAsIach, 3aIMBAJIACh B OMOH, pe3anach Ha yibrpatome OmU, (ABcTpus),
KOHTPACTHPOBAJIaCh, a 3aTeM MPOCMATPUBAIACH B HJIEKTPOHHOM MHKpockore Tvna BS-
500 dupmbi Tesla (YexocoBakus) npu yckopsiouiem Hanpskenuu B 80 kB.

PE3YJBTATBI U UX OBCYXJIEHUE

Kak nokazann HaGoeHns, TPOMOOLMTBI B CTyuasX WH(papKTa W COMYTCTBYIOLIEH emy
[UINEPTOHMH B GOJIBLIOM KOJIMYECTBE 0OHAPYKMBAIM TUTAHTCKHE CBOM (hopMBbI. UHCII0 3pesbix
TPOMOOLIMTOB cocTaBmI0 60 + 2%, toubIX — 1 £ 0,1%, nerenepupyiommx — 20 + 3%, crapbix —
5+0,2% u ruraHTckux — 14+ 1%. Ha KOHTposIbHOM MaTepuasie (KpoBb JI0HOPA) MIraHTCKHe
ux ¢opmbl cocraBiwan b 1-2% (P <0,01-0,001). TpomGoumtsl €1abo KOHTYpPHPOBaHbI
(0COBGEHHO THraHTCKHe), 0OpasyloT cKOruieHHs. HacTo TPOMOOLMTBI are3upyroT ¢ pUTPO-
uMTamMu M Heiftpoduiamu. B Mectax aaresnu HaGJONAIOTCS BMISUEHHbIE KPas LMTOIIIA3Mb
HeHTpoduioB 1 tumMdormtos. TpoMGOLMTHI Kak-Obl “darouTupyroTes” GebiMu GopmeH-
HBIMH 3/IEMEHTAMU KPOBH. MeCTaMn MOKHO BHZETb, YTO HE OJIMH, a HECKOJbKO TPOMOOLMTOB
aAre3upyIOT Ha MOBEPXHOCTH LIMTOMIA3MBI HEHTPO(QHITLHOM KIETKH.

Puc. 1. KpoBb GosibHOrO, cTpanaio- i
uero  MHQapkToM MHOKapma + t,. o
runepronus. Ha mMukpodororpamme

BHIHBI  OPUTPOLMTBI M TPYMIbI

TpomGouuToB. TpomGouuThl 06pa-

3yl0T  “OHOJIOTMYECKYI0  CeTKY”.

Bosiblioe  KOMMYECTBO TMIaHTCKUX &‘

TpomGoumuToB. MHukpopoTorpamma.

yB. 10 x 2 % 100. &

Puc.2. KpoBb GosmbHOro, crpa-

Jnaiouiero MHMapkToM MHOKapaa +

caxapHslii nuader. Ha mukpodoro- ‘
rpaMMe  BWIHBI  T1aTOJIOrMYECKHe '
IPUTPOLUTHI U OT/AEIBHO Pacnoso-

JKeHHbIe TPOMOOLUTBL. TpoMGOLHTHI

“Ononoruueckoil cetku” He obpa-

3yior. ['pynmbl JereHepupyiommx

TPOMOOLIMTOB, TMraHTCKUIl TpOM-

Gouwr. MukpodoTorpamma. ys.

10 x 2 x 100.



Puc. 3. Kposb GoinbHoro, crpajaiomero nH)apkToM Muokapaa + rumepromus. ['pynna
TpomGounTos. Tena TPOMGOLMTOB XOpOIIO KOHTyprpoBakbl. [Tcesronomnii ner. Kpymnuble o-
rpaHyibl. [110THBIE TpaHysibl MpeacTaBieHbl 1o nepudepud TpomGounta. MuKpPOTPYGOUKH
KOPOTKHe. PaspyllieHHbIe MUTOXOHIPHH. DNIeKTPOHHAs MHKpodoTorpamma, ys. x40000.

Usyuenne mudapkra MHOKapaa NpH COIMYTCTBYIOLIEM eMy auabeTe MOKasao, uto
3/1€Ch TAaKKe MPEBATUPYIOT TMIAaHTCKHE TPOMGOLMTEL. YHCIIO 3pesblX TPOMGOLMTOB €O-
CTaBuIIO 65 % 2%, 1oHbIX — 1 = 0,1%, nerenepupyrowmnx — 25 + 3%, crapbix — 2 + 0,2% u
rurantekux — 18 + 1% (P < 0,1-0,01). TpomGouuTsl c1aG0 KOHTYpPHPOBAHbI, OTMEUAETCs
WX 4acTas ajre3us C SpUTPOLUTAMHU M HeHTpouiamMu. ['HraHTckue TPOMGOLMTBI HMEIOT
HaMHOro GOJIbIIMI JMaMeTp, YeM B ClyyasX, Koraa MH(GAapKTy MHOKapaa COMyTCTBYET
THIIEPTOHHS.

MeTo10M 371eKTPOHHOM MUKPOCKONHHU GBLIO MOKA3aHO, YTO B 06ENX W3YYEHHBIX HAMH
rpynnax reesonoiuu Y TPOMOOLMTOB OTCYTCTBYIOT, Tella HX HaOyXIIHe ¥ XOPOLIO KOH-
TYPHPOBAHBI.

[lpu undapkTe + rUNepTOHMs B Tese TPOMOLMTA BBISBISETCS GOJIBLIOE KOIHYECTBO
IVIOTHBIX rpaHysi. OHM MeJKHe M pacTpelieNieHbl, IIaBHbIM 00pa3oM, M0 Kpaio Tesa
TpomGouuTa. Uucso o-rpaHys HeGOIbIIOE, FPaHyJIbl 9TH MeJIKHe. 3epHa [JIMKOTeHa OT-
MeyaroTes B HeGOJBIIOM KOJMYECTBE, B OCHOBHOM, OHHM [MpEACTABIEHbI MO KPakO
TpombouuTa. B Tesnie TpomMGoLmMTa BBIABIAIOTCS eAMHHYHBIE GONbLIKMe Bakyond. KpucTs
MHTOXOH/IPH# [1I€3MHTErPUPOBAHBI, MHKPOTPYOOUKH KOPOTKHE M H3BUTBHIE.

Yro kacaercs TPOMOOLMTOB, H3yUeHHBIX NpH HHbapkTet+auaber, TO 31ech Oblia Mo-
JlydyeHa apyras kaptuHa. Ha ¢ome TeMHOro Marpekca OTMEYAlOTCS €AMHHYHBIE O- M
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IUIOTHBIE TPaHyJIbl, BCe OHM OOJBIIOrO JuaMerpa. 3epHa IJIMKOreHa oOpasyloT CKOM-
JIEHHUs], TIOCTIEIHNE PaCcTIpe/iesieHbl JOBOJIBHO PABHOMEPHO 110 Tey TpoMboimuTa. Mukpo-
TPYOOUKH CHIIBHO W3BUThIE, MUTOXOHJPUM, B OCHOBHOM, Pa3pyllUEHbI.

Mcxons M3 MOJyYEeHHBIX AAHHBIX CIEYeT, YTO CTPYKTYPHbIE OCOOEHHOCTH TPOM-
GOLMTOB B HOPME OTIIMYAIOTCS OT TAKOBBIX, MOTYYEHHBIX Ha KIMHUYECKOM MaTepuasie. B
TO e BPeMs CTPYKTypHbIE MOKa3aTeld TPOMOOLMTOB MPH COMYTCTBYOWeH MHdapKTy
TUIEPTOHMH, OTIIMYAIOTCS OT CJIyyaes, KOrJa COMyTCTBYIOIIMM 3a60/1eBaHUEM SBJIAETCA
nuaber. Ilpu uHpapkTe + TUNEPTOHMS, CTPYKTYPHbIE MOKA3aTelM CO CTOPOHBI TPOM-
60uMTOB Gonblile MPUOIIDKAIOTCS K KOHTPOJIBHBIM TOKA3aTessaM, YeM Mpu uHpapkTe ¢
COITYTCTBYIOLIMM AHAGETOM.

Ilepepacrnpe/iesienie TPOMOOLIMTOB, CO3/aHHE TPOMOOLMTaMH, TaK Ha3biBaeMON
“GUOJIOrMUYECcKON  ceTH”, Jlydule MPEeJCTaBIeHO MpH COMyTCTBYIoWeH HHbapkTy
CUMEPTOHNHM; 31€Ch TPOMOOLUTBI 06Pa3yIOT YacThle LETMOUKH, JIEXKAIIME CAMOCTOATELHO
Mexay (pOPMEHHBIMU 3JIEMEHTAMU KPOBM, B TO BpeMs KaK MPH COMYTCTBYIOLIEM HH-
(apkry quabere “Guosnoruyeckas ceth” TPOMOOLMTOB MPECTaBIeHa B BUAE OTIAEIbHBIX
TPOMOOLMTOB, JIeXKAIMX MEKTY (POPMEHHBIMHU 3IEMEHTAMH KPOBH.

Yro KkacaeTcsi ajre3dy, TO OHa Jiyulle MpeACTaBieHa Npu MH(apkTe + rUnepToHus.
3epHa MJIMKOreHa 0COGEHHO KpyIMHbIe MPH MH(apKTe + 1ualbeT, uTo CBUAETENLCTBYET O
3HAYMTENLHOM CHWXKEHMM [0JMCAXapUIAHOrO O6MeHa B TPOMOOLMTAX MpH JaHHOH
NaTosoruk. BeanuMHa W YKCIO TUIOTHBIX, @ TaKXKe O-IPaHysl, TOBOPAT O pasjMUHON
BeJIMUMHE JIENO GUOIOrMYECKOr0 aMUHa — CEpPOTOHMHA B TpoMOOUMTaX mpu MHbapkTe
MHOKap/a + FUIepTOHUs, UK 1uabere.

[losyueHHble  JaHHblE YKA3bIBAIOT HE TONbKO HA HEOJHOPOMHYIO TSKECTh
KJIMHMYECKOTO MPOLIECca, HO M Ha Pa3IMUHbIE MyTH 3aLlMThl KJIETKH OT NPUCYTCTBYIOLIMX
B HEell aHTUTEHOB.
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STRUCTURAL AND ULTRASTRUCTURAL PECULIARITIES OF
THROMBOCYTES AT MYOCARDIAL INFARCTION AGAINST
THE BACKGROUND OF ACCOMPANYING PATHOLOGY

L Djikia, I. Megreladze
Georgian State Medical Academy, Thbilisi

SUMMARY

By means of light and electron microscopy thrombocytes have been studied at myocardial
infarction + hypertension and myocardial infarction + diabetes, before the treatment. Data obtained
were compared to the indices of donor blood. Investigations have shown that structural changes in
thrombocytes are more expressed in the case of myocardial infarction + diabetes. Defensive
reactions of thrombocytes are more expressed in those cases when the infarction is accompanied
by hypertension. In this case distribution of thrombocytes and formation of “biological net” do
occur. Adhesion of thrombocytes with lymphocytes and erythrocytes has been observed. At the
same time increase of dense granule amount is noted. Glycogen granulations on the thrombocytes
somata are presented rather evenly. Pseudopodia of small sizes are observed.
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