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HCCIIEJOBAHUE ATPABMATHYHOCTH JIEYEBHBIX
MATEPHAJIOB, IIOJIYYEHHBIX METO/IOM HHEYATH

E.II. Byaosze, H.O. Ilaunoose, H.b. Aoynaose, P.H. bouopuweunu,
H.A. Xypyunasa

[ocynapcrBennslii yuusepeuret um. Axkakus Leperenn, Kyrancu

B craThbe paccmoTpeH BONPOC ATPABMATHYHOCTH Pa3spalOTaHHBIX HAMH TOBSI30K.
[oka3ano, 4TO aTPaBMaTHYHOCTL MOBSI30K 3aBHCHT OT TEKCTWILHOIO MaTepuana, M3
KOTOPOr0  M3rOTOBJIEHA MOBSI3KA W KaKOi  NOJMMEp-3aryCTHTe]b  HPHMEHSIETCsI.
YcTanoB/eHo, 4TO B ¢jly4ae BHECEHHsl 3aryCTKH OCHTOHHTA aTPaBMATHYHOCTb BbIlIE, YeM
npu ucnosb3oBanun Na-KMII, 4ro, BeposiTHO, cBsi3aHO ¢ OoJibLUell KOHUEHTpauueii
110/IUMEpa HA MOBEPXHOCTH NOBSI3KH.

IMoka3ano, 4TO JieKapCTBEHHbIE NpeNapaThbl, HMEIOIIHEe pPA3JIHYHbIE CTENEHH JUC-
NEePCHOCTH M KOHUEHTPAUMIO B rejie MOJMMEpa-3arycTuTelisl, TAK/Ke BJUSIOT HA aTpaB-
MaTHYHOCTL MNOBSI3KH, HO B MCHOJIb3YeMbIX HAMH KOHUEHTPAUMSIX OHA He O4YeHb
3HAYMTE/ILHA.

Kiouesbie ciioBa: aTPaBMAaTHYHOCTb, ITOJUMEpP-3aryCTUTENb, [OBsA3Ka, JICKAPCTBCHHbIC
BEUIECTBA, CTENCHb AUCIEPCHOCTH

Bo Bce BpemeHa JIHOASM JUlsi TOrO, 4YTOOBI PaJOBATHCH KWU3HM, HAL0 ObUIO ObITh
3/10pOBbIM. 3/10pOBbE — 3TO rJjaBHOe OOraTrcTBO 4YejoBEeKa, M BCE, YTO CBA3aHO C
YBEJIMYEHHEM, YMHOXKEHMEM 3TOro  KaluTajla, JOCTOMHO CamMoro MpUCTalIbHOrO
BHUMaHHUsI.

Bce coBpemenHbIe TEXHOIOIMH M HOBelIMe pa3paboTKH MOXKHO paccMaTpUBaTh MO
5TUM YIJIOM 3PEHMS — YTO OHM JAIOT HEJIOBEKY Ul OXPAHbl U YJIYHILIECHUS €ro 310POBbs,
YAyHLIEHHs YCIOBUM ero Tpyaa, IKOJ0rH4ecKOoi 6e30MacHOCTH.,

B cBasu ¢ 3TuM, pa3paboTKy TEXHOJOIHH MOJYYEHHsS MaTEPHAIOB MEIMUMHCKOTO
Ha3Ha4yeHHs Ha TEKCTMJIBHOW OCHOBE C 3apaHee 3aJaHHbIMK Jie4eOHbIMH CBOMCTBAMM,
CJIElyeT CUMTaTh AaKTyaJlbHOH mpo0GiemMoi. AKTyalbHOCTb BO3pacTaeT M 3a Cuer
IWKPOKOro MPUMEHEHHS CO3/1aBaeMblX M3Aenui. OHU HY)KHBI B ObITY, B KJIMHHYECKON
NPAKTUKE, IPH MacCOBbIX TMOPAKEHUSX JIFOJIEH B YCIOBUSIX BOCHHBIX KOH(IMKTOB,
apapui (B “mMeauLMHE KaTacTpod”).

CriekTp 9THX U3/Ie/TMH LIMPOK: TEPEeBA304HbIC MATEPUAIBI JUIsl JIEYEHHS! PAH U 03KOTOB,
n1acThipHbie GOPMbI, NPUMEHEeHHE B ObITY, HANIPUMEP, [UIS 3aKPBITHSL PAHOK M MOPE30B,
A3B — MpH 3a00/1eBaHUK A1HaOETHYECKUX CTOI, KaK LIOBHBIM MaTepuas u T.1.
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BErAYEEN

Braronaps Takum cBoicTBaM, Kak BbICOKAs COpOLMOHHAs CIOCOGHOCTB, SAACTHUZ"
HOCTb, BO3/yXONPOHHMLAEMOCTD, aTPABMATHYHOCTh M T.J., MCMOJIb30BAHWE YKA3aHHBIX
M3JeHIA IS NIOJyHeHUsl TEKCTUILHBIX MaTepHaIoB JacT MONOKHTENbHbIH ekt
M3/1aBHA M3BECTHO B MPAKTHKE, OJIHAKO OYEHb BAKHO [MPHAATH STHUM MaTepHanam
JievelHbie CBOMCTBA 3a CUET BBOJAMMBIX JICKAPCTBEHHBIX MPENapaToB. BaxHo, 4T0ObI 31
npenaparbi 067121211 NPOJIOHIUPOBAHHbBIM JIeUeGHbIM ACHCTBHEM, 00CCIIeYUBAIM BBIXO
(mecopbumio) nekapcTBEHHOrO Mpenaparta BO BHEIIHIOW CPEiy, HAMpuMep, B paHy B
TeyeHue Tpebyemoro (No MEeAMLMHCKHM [OKa3aHHAM) BPEMEHM M B HEOOXOAMMOi
KOHLICHTPALWMHK, T.€. 00J1ajiaiy 3apaHee 3aJaHHbIMHM CBOMCTBAMH.

Pazpa6oTka noso6HpIX MaTepHAIOB BEAETCS BO BCEM MMPE, CO3IaHO MHOIO CIIOCOOOB
MMMOOMIIM3ALIMM  JIGKAPCTBEHHBIX ~NIPENapaToB, OJHAKO BCE OHM HE  JIMILICHbI
HEJIOCTATKOB, CJIOXKHBI B TPAKTHYECKOM OCYIICCTBICHHH, MOITOMY MOMCK CHOCOGOB
MMMOOH/IM3ALMM JIEKAPCTBEHHBIX CPEICTB HA TEKCTHABHBIX (M APYTHMX MOJMMEpHbIX)
HOCHTEJISIX aKTyasleH M MOCTOSIHHO MPO/I0JKAETCS .

XuMunuecKas TEXHONOTHS, TEXHONOTMsS OTACSHKM TEKCTUIbHBIX MATEepPHANoB [aeT
UIMPOKHE BO3MOXKHOCTH JUISl MPUIAHKS MM CHEKTPa CBOHCTB, HEOOXOAWMBIX MPU HX
MCTIOJIb30BAHUM B MEJIMLIMHCKOM TpaKTUKe.

B saBrucnmocTi OT TOro, Kakue MeIMUMHCKHE CBOHCTBA JOUKHBI OBITH MPHIAHbI
TEKCTUJILHOMY MaTepuajly M KakoBO ero (hyHKLMOHAIbHOE Ha3HAauYeHHe, M3 MHOXKECTBA
TEXHOJIOTMYECKMX  ONepaldid M 3aKIIOUEHHBIX B HHMX METOJIOB XMMHUECKOrO M
(usnyeckoro Bo3NEHCTBHS HA TEKCTHIBHBIH MaTepuan HEOGXOAMMO BbISIBUTH HaHGOIee
uenecoobpasHble JUIA  IaHHOTO  O0beKTa M O0JacTH  ero MNpUMEHeHMs Kak C
TEXHOJIOTMYECKHX, TAK M C SKOHOMUUECKHX MO3MLui [1].

Hamu cosnambl sieueOuble canderku, KOTOpble MNPUMEHSIOTCS I 3aKMBICHMNS
THOMHBIX paH, MpoJekHeH, s3B AnabeTHueckoi cronbl. Bbina cosaHa eueGHas
KOMIO3HMLIMS W METO/l €€ HAHECEHHs Ha TeKCTHIIbHYIO ocHOBY. [Ipu coznanmu neueGHOM
KOMIIO3MLMK ObLIM MPUMEHEHBI MPUPO/IHbIE MUHEPAIbHbIE MaTepHabl, KOTOPbIE CaMH
0671a/1210T 1eueGHbIMM CBOMCTBAMM W 10 CErOAHSLIHETO JIHS HE MPUMEHSIINCH C 5TOM
LEJIBIO.

OBBEKTBI U METO/IbI HCCJIEJOBAHUSA

Cpean 60bHBIX 1Ma0ETOM PUCK Pa3BHTHA CHHAPOMA AMAGETHUECKON CTOIbI BEJIMK U
Gosblloe 3HaueHue HMeeT obnerueHne GOJIE3HCHHBIX CHMITOMOB MpH JIeUeHHM S3B.
OnHnM 13 60sIe3HEHHBIX TIPOLIECCOB ABAACTCS CMEHA NEPEBA30K, KOTOPAs 3aBUCHT OT MX
aTPaBMAaTUYHOCTH, KOTOPYIO Mbl OMPEEIISITH 110 CIEAYIOLIEH METOIUKE.

Ha Tpexciiofiblii 0Tpe3ok Mapiu, yKperIeHHbIH Ha TBEPOH MOBEPXHOCTH, HAHOCHIH
3 CJ10%1 peKasbLMHMPOBAHHON KPOBM M3 pacuera 2 cM>/aM> 1 noacymmpanu npu 37° C.
3ateM Ha STOM MOBEPXHOCTH, UMMHMTHPYIOUICH AHO PaHbl, PACTIPEJEIN elle OHY
MOPLMIO  PEKAJIbLIMHUPOBAHHOM KPOBM M cpasy ke HakiaabiBain 10 mnosocok
MCIIBITYEMOr0 MaTepHasa pasmepom 1x8§ cum.

OGpasupl nomewany B kamepy npu 37°C 1 BblepkuBain 24 yaca. 3atem, 3aKpenus
3a OJIMH KOHell 0Opa3la IMHAMOMETp pa3pbiBHOM MatHbl PM-3, 5TH nonocku cHuMau
nytem ortciamBanus. [lokazanus nuHaMOMETpa [UIsi caMOM MEAMLIMHCKON Mapiu npu
9ToM npuHuMau 3a 100% [2].
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Llenb nannoit paGoThl — MCCIIGAOBAHHE OJHONO M3 [IABHBIX CBOMCTB CO31aHHOM HAMM
CaneTKn MK MOBA3KM — ee aTpaBMaTHUHOCTH, YTO, KAK yske GbLIO OTMEUeHO, Hrpaer
00JIbLIYIO POJIb [P JIEYEHUH PaH.

PE3YJIBTATBI 1 UX OBCYXKJIEHUE

Henonbzopanue TeXHONOrMM NeYaTH M IINPEAMHIOBAHMS JUIS HAHECEHHS niexap-
CTBEHHOI'O Mperapara Ha TCKCTHJIbHBIH MaTepuasi Mpu CO3[MaHuM JieueOHbIX MOBI30K
TO3BOJIAET MPUAATH STHM MMOBSI3KaM elLle OJIHO BaKHOE CBOMCTBO — aTPABMATHUHOCTb.

ATpaBMaTHUHOCTb OyJIET 3aBUCETh KAK OT CBOWCTB CAMOTO TEKCTHILHOIO marepuaiia,
Tak W OT KOMIO3MLIMM HAHOCHMOIO Ha Hero BeulecTa. Bo BiaxkHoii cpene skccynara,
WK (U3HONIOrMYECKOro pacTBopa, HaGyXUIHi, MSFKHH reib M0JIMMEPA-3aryCTHTEJIs,
pacrioslaralomnies Mexkay KokeH (PaHOH) M TEKCTHJBHBIM MATEPMANioM, BBIMOIHSET
posib “cMasKK”, CrocOGCTBYs aTPaBMATHYHOCTH MOBA3KM. [1ociie BHICHIXAHUS MOBA3KM
CHTYallsl MOXKET M3MEHHThCA. OJHAKO, JaKe €C/M MOBS3KA BBICOXJIA M €€ mepe
CHATHEM C paHbl BHOBb 3aMOYHTE C BHELLIHEH CTOPOHBI, YTO COOTBETCTBYET HHCTPYKIHH
110 NPUMEHEHHIO MOBS30K, TO HAOYXIINH rejib MOJIMMEpPa-3aryCTUTENs BHOBb [IOBBICHT e¢
aTpaBMATHHECKHE CBOWCTBA M YTY4LIMT KOM(OPTHOCTH MpH SKcruTyataimy. CpaBHeHue
aTPaBMATHYHOCTH MPUMEHAIOLIMXCS TEKCTUIIbHBIX MaTepHaios (Tabi. 1), nposeaeHHOE
10 OTHOWICHHUIO K XJIONMYaTOOYMAXKHOH Mapsie M OLEHEHHOe 110 aire3ud K “kpoBu”,
MOKa3bIBACT, UYTO BBIGOP MPHUPO/IbI  BOIOKHOOGPA3YIOWEro MNojuMepa M Xxapakrepa
MEPEIVIETEHUs  MaTepHana B HauOOJIbIIEH CTENeHH ONpeseNseT aTpaBMaTHYHOCTD
TOBA3KH, OJIHAKO MPUCYTCTBUE rejisi MOJMMEPa-3aryCTHTENIs, HAHOCUMOTO MpH TeyaTH,
HEe yXyaUaeT 9TH cBoiicTBa. B ciyuae BHeceHns 3arycTku GeHTOHHTA aTpaBMATHYHOCTD
BBILUC, 4eM npu wucrosb3oBanun Na-KMLL, uro, BeposTHO, cBsizaHO ¢ Gosblieit
KOHLGHTPALIMEH MOoJIMMepa Ha MOBEPXHOCTH MOBA3KH.

Tabauua 1
ATPaBMATHYHOCTb TEKCTHIILHBIX MEPEBSI30THBIX MaTepHaJioB
. ATrpaBma- IMommep-3arycrures. ATpaBma-
No TekeTnabHbI MaTepna p o P e ? P o
THYHOCTD, % | HAHOCHMBIII HA MATEPHAT | THYHOCTB, Yo
bBentonur 46
1 Criau6oH1-nomnponuieH 80
H P Na-KML[ 52
5 TpUKOTAX U3 XJIOTIKOBBIX 49 benronur 32
BOJIOKOH Na-KMI| 40
Tpukotax 30 bexTonut 30
3 N0y (hyHKLUHOHAILHBIH 30 Na-KMIL{ 35
(XJI0MOK+BHCKO3a IO (PHp)
4 Koutposs: mapis orGenennas 100
MeJIMLIMHCKast

ﬂCKapCTBeHHblC BeUIECTBA, HMMEIOLIHEe Pa3jiMvyHbBIC CTENECHU JAHUCIIEPCHOCTH U
KOHLUEHTpaUuUuo B reje NOJIMMEPaA-3aryCTUTE)Is, TAKXKe BJIIMSIOT Ha ATPaBMAaTUYHOCThH
TIOBA3KH, HO, B MCIOJIb3YEMbIX HAMU KOHUCHTPaUMAX, BJIMSIHUEC HE OYEHb 3HAYUTEJILHO.
910 MOATBCPXKIAIOT J1aHHbIE TabI. 2, B KOTOpOFl Npe/ICTaBJIEHBI  PE3YJILTAThl IO
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aTpaBMaTHUHOCTH MOB30K W3 CnaHOOHI-NONMIPONKIEHa, Ha KOTOPOE HAHOCH/IACH
3arycTka M3 OEHTOHMTA C  pas/MYHBIMM  JIEKApCTBEHHBIMM  cpexctamu  (JIC).
Cyuwecrsennoe pasiuuve B koHuentpauun JIC NPUBOAMT K XECTKOCTH MaTepuana W
pOCTY TPaBMaTHYHOCTH.

Tabnuua 2

Baunsinue JIC na aTpaBMaTH4ecKue cBoOiicTBA NOBSI30K, TEKCTHIbHbII Marepuaj —
Cnan6ou1-noiHIponuIen

Ne JlekapcTBeHHbIii npenapat ATpaBMaTHYHOCTb, %
1 Merunypetn 40
2 AKTOBEruH 35
3 JlaHOMH 42
4 KoHTposib: MapJisi oTOe/IeHHas MeqUIMHCKas 100
BbIBO/IbI

[lo pesynbTaTam NpoBEAEHHBIX IKCHIEPUMEHTOB BHIHO, UTO ATPABMATHUHOCTH
3aBUCHUT OT MPUMEHAEMOTO JUlSl U3TOTOBIEHUS MOBA30K TEKCTHILHOrO MaTepuaa u BUaa
NOJIMMEPa-3aryCTUTEIS.

Pabora BbinosnHeHa MO MPOEKTY, KOTOPbIi peannsoBaH Graromapsi (MHAHCOBOI
noiepkke Hauonansnoro vayunoro donna I'pysun (rpant Nel1-17).

JIMTEPATYPA
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2. Bacumesa T.C., Ipucopvesa H.A., Cyo66omrko O.A. MeToamka OUEHKM MEpPEeBS30UHbIX
MaTepuasioB ¢ MPOJOHIMPOBAaHHbIM JieuebHbIM JaeiicTBrem. C6. HayuHbIX Tpya0os BHUMTITI,
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STUDY OF NON INVASIVENESS OF THE MEDICAL MATERIALS
OBTAINED BY MEANS OF PRINTING METHOD

E.P. Buadze, N.O. Pailodze, N.B. Abuladze, R.I. Bochorishvili, I.A. Khurtsilava

Akaki Tsereteli State University, Kutaisi

SUMMARY

The article addresses the issue of atraumatic properties of bandages we have developed. It is
shown that the atraumatic properties of elaborated dressings depend on the textile material from
which the bandages are made, and on the used polymer-thickener. It is revealed that in case of a
bentonite-thickener atraumatic properties are higher, than when using Na-CMC, which is probably
due to the higher concentration of polymer on the surface of the dressing. It is also shown that the
drug substances having different degrees of dispersion and concentrations of the gel polymer-
thickener, also influence on atraumatic properties of dressings, but the concentrations that have
been used in our case are not very significant.
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0 BO3MOKHOM BKJIIOYEHMH OKCUTOIIMHA B ITPOIIECC
OOPMUPOBAHUSA IINIIEBOI'O YCJOBHOI'O PE®JIEKCA

M.II. Byuxpuxuoze, H.I'. Bykua, M./l. Ceanuoze, I'Ill. Azuxypu,
JLH. Mauagapuanu

Llentp sxenepumenTansHoH 6nomennuunel uM. M.C. bepuratsmmy, Toummcn, ['py3ns

B skcnepumenTax Ha 0e/ibIX KpbIcax MCC/IEJ0BANM Npouece (GOPMUPOBaHUS MHILEBOrO
YCJI0BHOrO pediekca W XapaKTePHCTHKH TNOBEICHHSI B YCJIOBHAX “OTKpPLITOro mnoJs”.
YeTanoB/1eHo, 4TO BBEJCHHE OKCUTOUMHA (110 4 MKT €5KeIHEeBHO 32 15 MUH /10 TeCTHPOBaHUsI
B Teyenue 12 aHel) OTHOCHTEILHO €1a00 BJHMSIET HAa Npouece BbIPAOOTKH NUIIEBON
YCI0BHOM peakuuM — JKHBOTHbIE JOCTHIaJiM KpuTHYeckoro yposHsi 80% npaBuiibHBIX
andpepeHunanmii NPAKTHYECKH 0JHOBpPeMeHHO. KpbIchl, KOTOPBIM BBOAMIN OKCHTOLMH,
JEMOHCTPHPOBAJIM  MEHbLUME NPOSIBJICHUS] TPEBOXKHOCTH, 0ojiee “ObICTPYI0” nuue-
A00bIBATE/IbHYI0 AKTHBHOCTL M 0O0JIbLIYI0 MHTEHCHBHOCTH MOTOPHO-HCC/IEJ0BATEILCKHX
nposisjienuii B “orkpeiTom moJsie”. B uesoMm, numeo0bIBaTe/IbHOE IOBEAEHHE TpPH
BO3/IeHiCTBUN OKCHTOUMHA CTAHOBHUTCS Gosiee 2 dpekTHBHBIM 3a cuer opmupoBaHus Honee
61aroNpHSITHOr0 3MOUHOHAILHO-BEreTATHBHOIO (hoHa.

Kinouesble €/10Ba: OKCUTOLMH, NUIIEBO# peduiekc, noBeaeHue, “oTKpbiToe noje’”

M3BeCTHO, YTO OKCUTOLIMH — FOPMOH, BbIICNISEMbIH Helporurnodusom, Ha nepudeprn
OKa3bIBAET CTHUMYJIMPYIOIIEE BO3JACHCTBME Ha MIAIKYIO MYCKYJIATypy Martkd H
CrnocoOCTBYET COKPALIEHHIO MMOAIHTENHAIBHBIX. KIETOK MOJIOYHOM kenespl. Kpome
TOr0, OKCHTOLIMH BJIMSIET HA MPOLIECC JIAKTALMH, CEKCYalbHOE U MAaTEPUHCKOE MOBEICHHE
[2, 6], uukst con/GoaperBoBanye [3] U perylupyer OTBeTbl OpraHu3Ma Ha CTPECCOreHHYIO
crumyssumio [1].

OKCHTOLUMH BBLICBOOOJK/IAETCS HE TOJIBKO W3 OKOHYaHMIl aKCOHOB, HO TaKkKe H3
JICHIPUTOB M COM TIMIIOTaJJaMUYECKUX HeHpOHOB [4]. OKCUTOLMHCOAEPKALINE BOJIOKHA
BBIABJIAIOTCS B pasHbIX cTpykrypax LIHC — B TepMUHAIBHOM IJIACTHHKE, aMUTIAISIPHOM
KOMIUIEKCE, psle sAep CTBOJIA MO3ra, CENnTyMe, PMIMOKamiie, T. €. Tornorpadus mect
nericteus okeutoumta B LIHC gocrarouHo mmpoka. MMeIoTcs CBUICTENbCTBA TOTO, YTO
OKCHUTOLMH MOXKET OKa3bIBaTh PEryjvpyloliee BO3JEHCTBHE Ha Ipouecc O0ydeHwus,
0/IHAKO MH(OPMALMA B JaHHOM acCMeKTe OTHOCHTENBHO orpaHudeHa [5]. B Hacrosiuem
MCC/ICJIOBAHMM  MbI  M3Y4aJld  BJMSHME KypPCOBOTO  BBENCHHMS OKCHTOLMHA Ha
(GopMUpOBaHHe 1OJTOCPOYHON MAaMATH M [OBEJEHYECKHE (EHOMEHBI B IPOLIECCE
BbIPAGOTKH IMHIIEBOTO YCIOBHOPE(DIICKTOPHOTO MOBEJEHHUS Y KPBIC.
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OnbiThl GbUIM MPOBECHb! Ha GecriopoaHbIX Oenblx Kpbicax-camiax (n=20; macca
tena 220-300 r). JKuBOTHbIE pa3feNieHbl Ha JBE PaBHBIE MO HYMCJIEHHOCTH rPYINibl —
KOHTPOJIbHYIO M 9KCIIEPUMEHTaNbHYI0. KpbicaM 3KCNepUMEHTAIbHOM IPYNIibl €KEIHEBHO
BHYTPHOPIOIIMHHO BBOAWIM 10 4 MKr okcurouuHa (“Gedeon Richter”, Benrpus), B 0,2
MJI (PU3MOJIONMYECKOr0 pacTBOpa B TeueHue 12 jiHeH 5KCHepHMEHTabHOro Nnepuoa, 3a
15 MUH 10 Kaka0ro TecTUpoBaHusi. JKHMBOTHBIM KOHTPOJILHOW TIpyImbl BBOAMIM
(DU3HOIIOrHYECKHI PACTBOP B TOM K€ KOJIMYECTBE 110 aHAJIOTMYHOM CXeMe.

Venoeblii pedneke — nuiieBoit pediieke GpopMHpOBaNM B OKCHEPUMEHTasbHOM
kamepe. [locsie MATHAHEBHOM ajanTalldk >KMBOTHBIE HA LIECTOH J€Hb TMOMELIANUCh B
crapToBoe ot/eseHue. [locie BKIIOYEHHMs YCIOBHONO CUrHajla Ha 5-OM cekyHJe nBepla
CTapTOBOrO OTHEJEHHsSI OTKPBIBAgach, W >KMBOTHOMY MPENOCTABAANACE BO3MOXKHOCTH
CcBOGOAHOrO nepemeilieHus. B cnydae noaxona Kk KOPMyUIKE ¢ CUrHaAOM (Hal KOTOpOH
HaXo/lMjlach BCIIBIXHYBILAs JIaMIa) Kpbica noiaydana nuuty. OQuMH ONbIT BKJIOYan B ceds
10 npo6, pasaeneHHbIX HHTepBanaMu 110 60 cexyn. [IpeabaBienre yCI0BHOIO CHrHaNA
HaJ TOM WM MHOM KOPMYLIKOH MPOMCXOAMIO B CIIy4alHOM MOC/I€0BATEIbHOCTH B
cooTBeTcTBMU ¢ Tabnuued ['eqepmana. B xone TecTMpOBaHMS OLEHMBAIM KOJNMYECTBO
NpaBUIbHBIX OTBETOB (ypOBeHb AU(hepeHUMpOBaHHs), UIMTEILHOCTh MHIIEA00bIBA-
TEALHOM peakiuMu M ee OT/CNbHBIX KOMIOHEHTOB. XAapakTepUCTHKM JIBUraTe/bHOM
aKTMBHOCTH ¥ SMOUMOHAIBHOE COCTOSIHME KPhIC M3ydaJM B YCJIOBMSIX CTaHAapTHOrO
TecTa “OTKpbITOE MoJe”.

JIns  OUEHKH  MEKIPYNIMOBBIX — pa3ivuMii  MapamMerpoB  YMCIOBBIE — [NaHHbIE
o6pabaThiBaiiv ¢ UCTONIb30BaHKeM AncrepcronHoro ananuza (ANOVA). Cratuctruecku
JIOCTOBEPHBIMHK CHUTaAIH pasinuus npu p < 0.05.

PE3VYJIBTATHI U UX OBCYXJIEHUE

BBe/ieHMst OKCUTOLIMHA 3a |5 MHH /10 Havaja TPEHHPOBKH/TECTMPOBAHHS B LIEJIOM
HE3HAYMTENILHO BJIMSJIM Ha NIPOLECC BbIPAOOTKH NUILEBOMN YCIIOBHOM peakimy.

OnHako, HAGMIOAAI0Ch 3HAYMMOE TIPEBbILICHHE KOJIMYECTBA “TIPAaBUIIbHBIX BBIXO10B
K KOPMYLIKE € CHrHaJoOM (C MOJydeHHEM MHMILIEBOrO BO3HATPaXKIEHMA) B Mpejenax
TPEThEro, MATOrO M LIECTOro JHeil BbIpaGoTKHM peduiexca. Haumnas ¢ ceapbmoro ams,
KOJIMYECTBA TAKMX PeakUuii B 00EHX rpymnnax CTaHOBWJIMChH MPaKTUYECKH PaBHBIMH, W
JKMBOTHbBIE KaK KOHTPOJILHOM, TaK M SKCIIEPUMEHTAILHOM IPYIIbl JOCTUIAIM I0CTaTOYHO
BBICOKOrO (KpUTEPHAILHOrO) YPOBHsl. BbINoHeH e NPaBUIbHBIX PEAKUME COCTaBIIAIO He
menee 80%, Ha 9-12-bie auu (puc. 1).

Ha ¢oue BBeleHMs OKCHTOLMHA TMpPOSBANACH BECbMa OTYETJIMBAas TEHACHLMS
YMEHbLIEHHs KaK OOLIEero BPEMEHH peajv3allMy NUIIe100bIBaTeIbHOM peakiuu, Tak 1
JUIMTEILHOCTH €€ OT/IE/IbHBIX KOMIOHEHTOB. Y 9KCIEPUMEHTaIbHBIX KPbIC OTMEHanach
3aMETHO BBICOKAs CTapTOBas TOTOBHOCTb. JKMBOTHBIC BBIXOAMJIM W3 CTapTOBOIO
oT/ieNienus 6e3 KakuX-aMbo JOMOMHUTSIbHBIX CTUMYIOB. CTaTUCTHYECKH JIOCTOBEPHbIE
MEKIpYTINOBbIE PasInUMs UIMTEIBHOCTH MUIIe00bIBaTeNbHOM akTuBHOCTH (p < 0.05)
OTMEYaH JIMLIb B OTAEAbHBIC JHW TECTUPOBaHUS (IIepPBbIi, TPETHH U BOCbMOM-10-i), HO
00111as TeHIeHIMs BBITJIsIeNa JIOCTaTOYHO sIBHOM (puc. 2).
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Puc. 1. JIlunamuka BeIpaGOTKM MUIIEBOrO YCIOBHOTO pedieKkca y KpbIC KOHTPOJIBHOM TpyIbl
(/) 1 KpbIC, KOTOPLIM BBOAMIM OKcHTOLMH (2). [To ocu abcuuce — Bpemst 9KCrepuMeHTa (JIHH); 1o
0CH OpAMHAT — HOPMMPOBAHHOE KOJMYECTBO (%) NPaBWIILHBIX MHUILEN00bIBATEILHBIX PeaKLMii
(MoaX010B K KOPMYILIKE, 0003HAYE€HHOM BH3yalbHbIM YCJIOBHBIM curHajiom). 3a 100% npuHsiTo
ofiiee KoJMYECTBO MOAXOJA0B K KOPMYLIKAM
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Puc.2.  JluHamMuka CpelHeil NpoJOJDKMTENBHOCTH IHIe00bBaTeNbHON peakuun  (¢) y
KOHTPOJIbHBIX ’KHBOTHBIX M KPbIC, KOTOPbIM BBOJMIM OKCHTOUMH (Gesible ¥ 4YepHble CTONOLBI,
cooTBeTCTBEHHO). ITo ocu abcumce — Bpems sKcrnepuMeHTa (J1HH)

Ha navyanpnom stane ¢popMUpOBaHMs YCIOBHON peaKlMH y JKMBOTHBIX 00€MX rpyn
peain3alMy  yCJIOBHOPe(IGKTOPHOr0 OTBETa IPEeILIECTBOBA/IA XAOTHYECKas HCCIen0-
BATEJIbCKAsk AKTMBHOCTB, MPUYEM Y KPbIC KOHTPOJIBHOM IPYIIBI 3TH MPOSBICHHS ObLIN
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Gosee SIPKO BBIPAKEHHBIMU 110 CPABHEHMIO C TAKOBBIMH B IPYNME 3KCMEPUMEHTANBHbBIX
HKUBOTHBIX. CriellyeT OTMETHTBh, YTO B fIpouecce (hOPMHUPOBAHMS YCAOBHOM MUILEBOH
peaklyy y KpbIC OSKCIEPUMEHTANbHON TIPYNIbl MPAKTHYECKH HE OTMEYaaoch Tak
Ha3bIBAEMON PEAKLMH 3aMUPAHUS, KOTOpas y IPHI3YHOB SBISETCS OTPAKEHUEM IMO-
LMOHANILHBIX PEAaKLUMi CTpaxa W TpeBoru. Takum obpasom, B mpouecce GpopMUpoBaHUs
YC/IOBHOM MMIIEBON peakuud Ha (oHe BBEJEHHS OKCHTOLMHA MPOSIBICHMS CTpaxa W
TpeBoru, 6bUIH SIBHO Gosiee cabbIMHU, YeM y KOHTPOJIBHBIX KPbIC, MUIIEA0ObIBATEbHbIC
AeHCTBHs OTJIMYAIKCh GOMblUeH MHTEHCHBHOCTBIO, @ 3HAYCHMS BPEMEHH MPOGEXKH K
KOpMYLIKe ObLIH MEHBLIMMH.

HanHoe 3aKiTiOYeHHE TIOATBEPHKIAETCS Pe3ysbTaTaMM W3Y4eHHUs JBMIaTebHOro/
OPHEHTHPOBOYHOTO MOBEAEHUS M SMOLUMOHANBHOIO (JOHA KUBOTHBIX B “OTKPBITOM rone”
Ha (hoHe BBE/ICHUs OKCHTOLIMHA 1 Oe3 Takoro BozaeicTeus. [loBeneHueckye nokasareu
Y KpbIC OKCNEPUMEHTAILHOM TpYINbi  CBUACTEIbCTBOBAIM O 0Oo0Jiee  BbICOKOM
MCCIIEI0BATENbCKO-OPUEHTUPOBOYHON aKTUBHOCTH, HYTO BBIPAXAJIOCh B JIOCTOBEPHO
GOnbIIMX KOMUECTBAX NepecedeHHbIX kKBanpator (p < 0.05), BbIxoa0B B teHtp (p < 0.01)
1 noanstui  romoeel  (p <0.01). VYcpenuenHas NpOAOIKMTENLHOCTb — SMH30/0B
IPYMMMHIa B OKCIIEPUMEHTAIbLHOW Tpynne B deThipe ¢ MOjIoBHHOM pasa (p <0.01)
NpeBbllliaza COOTBETCTBYIOLIEE 3HAUEHHE y KOHTPOJIbHBIX JKMBOTHBIX. KonuuecTBo
nedexalMoHHbIX OOMIOCOB B MpeJiesiaX TECT-NEPUONOB Y KPbIC, KOTOPHIM BBOIMIIH
OKCHTOLMH, OBLIO BABOE MEHBIIMM, YeM B KOHTPOJE, HO paziuuus ObUIH
HEIOCTOBEPHBIMU M3-3a OOJBIIOH HHIMBHAYaIbHONW BapHabeNbHOCTH 3TOrO MOKa3aTels
(puc. 3). IlpuBeneHHbie [aHHBIC YK43bIBAIOT HA 3HAYMTENBHO Oojee “CrOKOMHBIN™
BEreTaTHBHBIN (hOH y KPBIC B YCIOBHUSIX KyPCOBOTO BBEJECHMS OKCHTOLMHA.
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Puc.3.  Cpennue 3HauyeHMs MOBEJCHYCCKHMX [OKasaTeJeil B TecTe “OTKphITOe rMose” y
KOHTPOJIbHBIX JKMBOTHBIX M KpPbIC, KOTOPHIM BBOJMIIA OKCHTOLMH (Oesble M uYepHbie CTONOLbI,
COOTBETCTBEHHO). / — KOJMYECTBO BXOXKAEGHMH B LEHTP; 2 — KOJMYECTBO MEPECcEveHHbIX
KBA/JPaToB; 3 — KOJMUECTBO BEPTHKANIbHBIX CTOCK; 4 — KOJIMUYECTBO 0OC/IEA0BAHHBIX “HOPOK™; 5 —
NPOJIOJIKUTENILHOCTL 3MM30/10B TPyMMMHra (C); 6 M 7 — KoJM4ecTBa akToB Jedexauuu u
YPMHALMK COOTBETCTBEHHO B MpeJiesiax TecT-HHTepBaa



OKCHTOLIMHA B Tpoliecce HOPMHUPOBAHHs YCIOBHOMN MULUEBOH PEaKUMH, IMOLMOHATBLHBIN
CTaTyC JKMBOTHBIX HOPMAJIM3YETCsA, OrPaHMYMBAIOTCS MPOSIBICHUS CTpaxa M TPEBOTH,
YCWJIMBAETCS MHWULUMATHBHOCTL M YMEHbLIAETCS JUIMTEJILHOCTh HEMOCPEICTBEHHOIO
BBITIOJIHEHUS  TTHLIEI00BIBATE/ILHBIX PEaKLMil. AKTHBHOCTb, HAIPABJICHHAS HAa TMOMCK
NHLIK, B UEJIOM 3aMETHO BO3pacTaer.

OueBMIHO, YTO TOMCKOBAsi AKTHBHOCTb SBJISIETCS HEOOXOAMMBIM 3BEHOM MpH
dopmupoBanuu ycnosnoro peduiekca [2]. EcrecTBeHHO, uTO OHa Kak HauajibHas (aza
MMLIEBOrO  aKkTa IMpeaornpenesieHa Ouonornueckoi norpedbHocThio. B Hawel skcrie-
PUMEHTAILHON CUTYallMK HA TOMCKOBOE IMOBEJICHUE B YPOBEHb “OAUTEIBHOCTH,
KOTOPBIH, C OHON CTOPOHBI, ObLT OOYC/IOBIEH CTPAXOM B HOBOM OOCTAaHOBKE, a C PYroM —
NUIIEBOH MOTHBALMEN JeNPUBMPOBAHHOIO >KMBOTHOrO. CHIKEHHE YpPOBHS 06OpO-
HUTEJIbHO-OPUEHTUPOBOYHOW ~ MOTHBALUMHU  TO3HTHBHO BAMSUIO Ha  (HOPMHUPOBaHHE
[HLIEBOTO MOBECHHS, W HA HaYaJbHOM 3Tare SKCHEPUMEHTa MULIENOUCKOBAs PeaKius
ABHO YCHJIMBAJIACh.

B To sk Bpems BBeCHHs OKCHTOLIMHA BEChbMa OrPaHMYCHHO BIIMAIOT HA CaM MpPOLIECC
(GopMHpOBaHHs THMILEO0BIBATEILHOTO YCIOBHOrO peduiexca ¥ (OPMUPOBAHHE JUTH-
TeNbHOM NamaTH. JKWBOTHbBIE SKCMEPUMEHTAILHON TPYINbI MOJIyHald HEKOTOpPbIE Npe-
MMYILIECTBA JIMIIb Ha HayajbHbIX JTanax BbIPAaOOTKH YMOMSHYTOrO pediekca 3a cuer
YMEHBLICHUS TPEBOXKHOCTH, OrPaHHMYEHHs MACCHBHO-O0OPOHUTENBHOrO KOMIOHEHTa
TNOBEACHHS M YCHIICHWsS NMOMCKOBOH akTuBHOCTH. [locie ceabMoro Hs TPEeHHpPOBOK,
KOr/Jla TOCTeNeHHO JIOCTUIaJICs KPUTEPHAIbHBIA YPOBEHb YCTOHYHMBOrO peduiekca,
KOJIMYECTBO MPABUIILHBIX YCIIOBHOPE(IEKTOPHBIX OTBETOB Y JKHBOTHBIX KCIIEPUMEH-
TaJIbHOM IPYNIbl €CJIM U OTIIMHAJIOCh, TO BechbMa cJ1abo (puc. 1).

Takum 00pa3om, MOXKHO 3aKJIIOYHTb, YTO BO Bpemsi (OPMHUPOBAHHS YCIOBHOIO
NULIEBOro pediekca OKCHTOLUMH BeCbMa ¢J1abo BimsieT (MM ke BOOOLIE He BIMAET) Ha
cobcTBeHHO Mpotiece (hOPMUPOBAHKS MULIEBOTO YCIOBHOrO peduiekca, HO B SKCIHEpH-
MEHTAJIbHBIX YCJIOBHSX CYLIECTBEHHO CHHIKAET YPOBEHb TPEBOKHOCTH, CHUMAET SMOLIHO-
HQJIbHOC HANPSKEHUE U YCHIIMBAET IULIETIOUCKOBYIO AKTUBHOCTb )KHUBOTHBIX.
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THE POSSIBLE INCLUSION OF OXYTOCIN IN THE PROCESS OF FORMING
A FOOD CONDITIONED REFLEX

M.P. Butskhrikidze, N.G. Bukia, M.D. Svanidze, G. Sh. Azikuri,
L.I. Machavariani

I. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia

SUMMARY

Topography of target sites of oxytocin in the brain is very wide. Oxytocin can exert regulatory
action on the learning process. In experiments on albino rats, we studied the process of formation
of a food procuring conditioned reflex (receipt of the food reward from one of two feed-boxes
designated by the visual conditioning signal) and characteristics of behavior in the open field test.
It was found that the course injections of oxytocin (4 pg daily, 15 min prior to the test for 12 days)
relatively slightly influenced the process of development of the food procuring conditioned
reaction (animals reached the 80% critical level of correct differentiations practically
simultaneously), but rats injected with oxytocin demonstrated smaller manifestations of anxiety,
more rapid food-procuring activity, and higher intensity of motor/research activities in the open
field.

In general, under the action of oxytocin food-procuring behavior develops more effectively at
the expense of formation of a more favorable emotional/autonomic background.
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OINEHKA AIEKBATHOCTH U YACTOTBI IPEBEHTUBHBIX
MEPONPUSITHI BPOXKJIEHHBIX IOPOKOB PA3BUTHUSI CPE/IU
BEPEMEHHBIX, ITPOKUBAIOIIUX B I'PY3UHA

I'.P. I'azomuose, E.E. Mupeenaweunu, b./[. Tkewenaweunu, /A.A. I'azya

0.0.0. “Kaunuka JI. Tarya”, Jlenapramest o01iecTBeHHOro 3apaBooxpatenns TI'MY

Ilo nanubiM BeemupHoii opranmsaunn 3apasooxpanenusi (BO3), Bpoxaennbie NOpoKu
pasutust (BITP) cTaHOBSITCSI O/HON M3 YACTBIX PHYHH HEOHATANLHOI cmepTHocTH [1, 2]. B
aureparype umeercst nudopmauns u o Tom, uro npesenuusi BITP Bosmoxna.

Llenbio  Hamero MCCJeI0BAHMS  SIBJISLIACH  OUEHKA YacTOTbl M aIeKBATHOCTH
NPEBEHTHBHBLIX MEPONPHSITHII BPOXAIECHHBIX TMOPOKOB pa3sBUTHs cpeau OepeMeHHbIX,
npoxkuBaomux B Cpysun.

JUist locTizkeHust 3Toil uen HamMu ObLJI COCTABJIEH BONPOCHMK, BKJIIOYAIOMMI NepeYerb
TeX MHTepBeHUMii, KoTopbie d(pdexTuBupl B npesenunn BIIP. Ilosyyennsnie jpannbie
BBOMMIIMCL B mporpammy SPSS (16-as  Bepcusi), 1Mo KOTOpPOi M OCYLUECTBJSUINCH
COOTBETCTBYIOLUMIT CTATHCTHYECKHI, 2 TAK/KE ONUCATEILHBI U BADNAUMOHHBIN aHAIN3bI.

Bcero onpoweno 3885 Gepemennbix. M3 unx 76% (2953) Oblan Ge3paboTHbIMHU (10MO-
X03stiikaMu) M TOJILKO 24% (932) Gblain TpyoycTpoensl. B 47% cayuaeB umena mecto
nepBasi GepeMeHHOCTb. 3anJIaHHPOBaHHAsE GepeMEeHHOCThL Oblla oTMeuveHa y 388 kenwmn
(10%), y ocranbubix 3497 (90%) — cnonrtannasi. Jlo GepeMEeHHOCTH BHM3HT K Bpauvy
ocywecTBHIN TOJbKO 310 (8%) seHiumH. OUEHKN FeHeTHYeCKOro pUcKa He NpoBeleHbl HH
B oaHoM u3 ciay4aen. PosMeByIl0 KHCJAOTY A0 OepeMeHHOCTH npuuumann 14% (544)
GepemMeHHBIX. 3aNUIAHNPOBAHHBIC BU3HTHI K Bpauy ocyumecTBasiiin 78% (3030) GepeMennbIx.
YibTpa3sByKoBoe HCC/IeI0BAHNE NPOBOANIOCH Y GoJbIMHCTBA OepeMenHbIX — 89% (3447),
AMHHONEHTE3 — HH Y OJHOI U3 ONIPOLUEHHBIX KeH IMH.

AHaJIN3 1aHHBIX MO3BOJISIET 3AK/II0OYHUTh:

1. IpeBeHTHBHbIE MHTEPBEHIHH, KOTOPbIE OCYUIECTBJSAET C/IyK0a 31paBOOXpaHeHusl B
ornomennn BITP, neaocraTounsl H, Hepeako, HedpdekTHBHEI.

2. C uennio npeaynpexaennst BITP neo6xoaumo ycniienne npeBeHTHBHON aKTHBHOCTH,
4TO J0JIZKHO OCYLUECTBJISATLCSI Pa3padoTKoii c1y:K00i 31paBOOXpaHEHHsI COOTBETCTBYIOLE
eMHOli cTpaTeruu.

KmoueBsble ciioBa: NPEBEHLMA, BPOXKICHHBIC ITOPOKHU PA3BUTHA, 6CpCMCHHa${ JKEHIIMHA

[To nannueim BeemupHO# opranusaumu 3apasooxpanenus (BO3). BpoxaeHHbie
nopoku pazeutusi (BITP) craHoBsTCS OHOM M3 4acThIX NMPUUUH HEOHATAJILHOH cMepT-
HoctH [2, 3]. TTo ouenkam, npumepto y | W3 33 HOBOPOKIEHHBIX JeTell HalbII01al0TCs
NOPOKKM  Pa3BUTHsl (MMEHyeMble TAKKe BPOXKIACHHBIMM TOPOKAMM), T.e. €KEeroJHO
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npuMepHo 3.2 MW/UTHOHA AeTei MMEIOT Kakhe-1M00 (OpMbl HHBATUAHOCTH, o6y63‘{dfau

JIeHHbIE TIOPOKaMHU pa3BuTHs. 1o OLleHKaM, OT MOPOKOB Pa3BUTHS B TeueHUe nepebix 28

JiHeH sku3HK exeroano ymupatot 270 000 aereit. [Topoky pa3BuThst MOTYT NPUBOAMTH K

JUTUTENbHOM WHBAIMIHOCTH, YTO OKa3bIBAET 3HAYUTENbHOE BO3JEHCTBME HA OTAE/IbHBIX

JIOZIEH, MX CEMbH, CHCTeMbI 3]paBooxpaHeHust W obwectBo. K HauGosee TsKenbim

MOPOKAM Pa3BUTHA OTHOCATCS MOPOKM cepiua, AedeKTbl HEpPBHOH TPYOKM M CHHAPOM

Jlayna. XOTs MOpOKM pa3BUTHSL MOIYT ObITb [0 MPOMUCXOMIEHHIO TE€HETHUECKUMM,

MH(EKLUMOHHBIMU  WIIM IKOJIOPMYECKUMH, YCTAHOBMTbL TOUHbBIE [PUUMHBL Yalle BCEro

ObIBAET TPYAHO.

B siutepatype uMeetcst MHGOPMALIHMs U 0 TOM, 4To npeseHuus BIIP BozmoiHa:

1. [lepBuuHasi MpeBeHLMs, B OCHOBHOM, BK/IOUaeT B ces mepBOCTEeNeHHbie NPoOeMbi
PernpoAyKTHBHOTO 3[0pPOBbS B CTPaHaX CO CPEAHMMH M HHM3KMMHM J0XOAaMu
HacesIeHHs! — JOCTYITHOCTh TOrO MJIM MHOTO CEpPBHCA, TUIAHUPOBKY CEMbH, a/IeKBAaTHbIH
MULIEBON pPALMOH Ul Marepeil, NpeBeHLMIO, BbIsBICHHE M JjeueHue MHpeKumil y
MOCJICIHUX, ONTHMM3ALMIO CHUCTEMbI 3/1pABOOXPAHEHMsSl C MOMOLIbIO MOHHMTOPHHIA
Takux 3a00J1eBaHKH, KaK caxapHbiil quadet u snunencus [1].

2. llenb BTOPUYHOM MpPEBEHLMH — CHHXKEHHE uMcia HOBOpOxKAeHHbIX ¢ BIIP. JlocThub
9TOrO  BO3MOXKHO —CKPUHUHIOM, T[peHaTalbHOW JHMAarHOCTHKOHW W NPHHATHIM,
COOTBETCTBYIOLIMM 00pa3omM UHGOPMUPOBAHHBIMM B  pE3YJIbTaTE IE€HETHYECKUX
KOHCYJIbTALIMH CYNPYKECKUMH MapPaMH, PELIEHUEM.

3. TperuuHasi MpeBeHLUs TPOBOJUTCS M0 HECKOJIBKMM HalpaBleHUAM; NEPBOCTENEHHOE
3HaueHHe HMeeT paHHee BbisBaeHMe BIIP 'y HOBOpOXAEHHBIX, a Takxke
MEMKAMEHTO3HOE JICUEHUE OCJIOKHEHUH U XUPYPrUYecKoe BMELIATEIbCTBO MPH TeX
WK WHBIX (Hamp., npy “3asubeil ryte”) Mmanbhopmaimsx [2, 4, 5].

Llenblo  HawIero wccie/OBaHMs SIBJsIACh OlEHKA YacTOThl M a/IeKBaTHOCTH

[PEBEHTUBHBIX MEPONPHUATHI BPOXKICSHHBIX MOPOKOB pPa3sBUTHS Cpeid OGepeMeHHBIX,

MPOXKUBAIOIIMX B ['py3HH.

MATEPHUAJI 1 METO/{bI

JIns JOCTHXKEHMS STOW LeM Hamu Obll COCTABEH BOMPOCHMK, KOTOPBIH Obl
a/lalTUPOBaH C peallbHOCTbIO ['py3nu, ¢ yueToM oOLIenprU3HAHHBIX TpeGOBaHMi Kk TaKkoro
THIA BOMPOCHUKAM.

Bomnpocuuk cozmepran B cebe nemMorpaduueckue JaHHbie (BO3pacT JKEHIIMH, YPOBEHb
o6pazoBanusl, cemMeiiHOe MONIOKEeHHe, XapakTep TPYAOBOH NEATEIbHOCTH, OYEPEeHOCTD
GepeMEeHHOCTH) M PeKOMEHI0BaHHbII BceMupHOit opranusanmei 310pOBbs NepeyeHb Tex
MHTEPBEHLMH, KOTOpble 3((eKTHBHBI Ul npeBeHuMH v neuenns BIIP no scem Tpem
BaKHBIM HATPABJICHUSIM — WHTEPBEHIMI 10 OGepeMEeHHOCTH, MHTEpPBEHUMH BO Bpems
GepeMEHHOCTH M HHTEPBEHLIMI HOBOPOXKIGHHBIX U IETEM:

[ — OGepeMeHHOCTH OblIa 3aMJIaHUPOBAHA WJIM OHA CTIOHTaHHAs;

I — ObUl JIM BM3UT K aKyLIEPY-TMHEKOJIOrY WM TEeHETHKY OCYIIECTBJIEH JI0
GepeMeHHOCTH;

III — G6bl1 M MCCIIEN0BaH TeHeTHUeCKHi puck y Bac n 'y Bawero napthepa, nposejieHa

nu y Bac naGoparopHas JMarHOCTHKAa C LEJbIO BbISABJICHMSA TOM WM MHON
UH]EKINH;



IV —  npunumaiy sin Bel 10 GepeMeHHOCTH (DOJIMEBYIO KHCIIOTY;
V - ocywectBuin M Bbl, npenycMOTpeHHbIe TOCYIApCTBEHHOH nporpammoi 4
00s13aTeNbHbIX BU3NTA K aKyLIEPy-TMHEKOJI0TY;

VI — npoBeneHO MM HET YAbTPa3BYKOBOE MCC/IENOBaHME (3XOCKOMMs) Ha pasHbIX
cpokax GepementHocTs (¢ 11 nmo 14 wenemo, ¢ 20 no 22 nexnemo, ¢ 30 no 32
HEJIeN0);

VII- npoBejieH WM HeT JBOHHON M TPOMHOH reHeTHyeckuit Tect, a Takke ObuUia M
Ha/I00HOCTb AMHHMOLIEHTE3a (OCYLIECTB/ICH JIM OH).

Hccnenosanne nposeneno Ha Gaze TOuimcckoro O.0.0. “Knunuka [, T'arya”. B
Hero BKIOYeHO 3885 GepeMeHHBIX, KOTOpbIe MOCTYMAIM B KJIWHUKY B [EpHOJIE
NPEHaTaIbHOrO MOHMTOpPUHIa. BriloyeHHe NalKMeHTOB B HMCCIIEIOBAHUE TPOU3OLLIO0
TPOCTIEKTUBHO, C YYETOM BBIOOPOUYHOro KpuTepus. bepeMeHHbIX 3HAKOMUIK € 3a/la4aMu
MCCNEOBAHKSA, B Cllydae COIJIacMs OHM BKJIIOYAIMCH B TPOEKT M 3alOJHAIN
TPE/IOYKEHHBIN MM BOTIPOCHHK.

CrpyKTypa BONPOCHHMKA M 11eJIec000pPa3sHOCTh €ro MCoJib30BaHUs OBbLIN COTIaCOBaHbI
¢ Guosrnueckoit komucenen OO0 “Kunnuka J1. T'arya”. BoisiBiieHHe 4acTOTbI M OLICHKA
aIleKBATHOCTH MPEBEHTUBHBIX MHTepBeHLMH BITP ocyliecTBisuinee 1o nojaoxuTesbHbIM
¥ OTPHLIATEILHBLIM OTBETAM, ABAEMbIM BIJIIOUCHHBIMH B HCCJICI0BaHHE GEPeMEHHBIMH.

ITosryyeHHble naHHbIe BBOAWIMCH B rporpammy SPSS (16-as Bepcus), 1o KOTOpOit
OCYIIECTB/ISINCH  COOTBETCTBYIOIMH CTATUCTUYECKMI, a TaKkKe OMNMCATebHbIM U
BapHalMOHHBIA aHanu3pl. Taroke Oblna JaHa OLEHKA acCOLMALMSAM MEKIY 4HacTOTOH
NPEBEHTUBHBIX WMHTepBeHLMI u BIIP, B wacTHOcTM: 3arulaHMpoBaHHas HEPEeMEHHOCTb,
BU3WT K Bpady 10 OEpeMEHHOCTH, OLEHKa IeHeTMYecKoro pucka B rpynmax BIIP u
rpynnax 6e3 BITP, Taioke npunsaTHe QONHEBOM KUCIOTHI U NPOBEJCHHE YIBTPa3BYKOBOIO
uccnenosanus B rpynnax BITP u B rpynnax 6Gez BIIP. Matepuan 6bn obpaboran
CTATHCTHUECKH, /ISl OLIEHKH accolaumii Gbu1 paccumutan x* 1 Gbina 3anvcana P.

PE3YJIBTATBI U UX OBCYK/IEHHUE

Beero Obuto onpoweno 3885 GepemeHubix. OHHM 10 BO3PAaCTHON CTPYKType
pacrpeneniIuch cieayrommm obpasom: ot 16 no 20 ner — 22, or 20 no 24 et — 700, or
24 no 28 ner — 2649, ot 28 no 32 ner — 110, or 32 no 36 ner — 48, ot 36 g0 40 ner — 128,
o1 40 510 44 net — 228, ux cpenHuii Bozpact coctasmi 27 + 2.6 seT.

3akoH4eHHOe Bbiclee oGpasoBaHue Obuio ¥ 67% (2603) GepemenHbIX, cpeanee — y
10,4% (405). npodeccuonanbHoe TexHuueckoe obpazosanue — y 18,3% (710), nenonnoe
Bbiciiee obpazoBanue —y 4,14% (61), y 0.15% (6) He 6bUI0 HUKAKOTO OOpA30BaAHHUS.

M3 onpoieHHbix 6epemenHbIx (2953), 76% Obuin Ge3paboTHBIMK (IOMOXO03sMKaMHU) 1
TONbKO 24% (932) Obutn Tpynoycrpoensl. B 47% ciyuaeB vmena mecto nepsas Oe-
PEMEHHOCTb.

3annaHupoBaHHas OepeMeHHOCTb Obuta oTMedena y 388 skenmwmn (10%), y
octanbHbiX 3497 (90%) — crnionranHas. JIo 6epeMeHHOCTH BH3UT K Bpady OCYLIECTBHIIN
Tos1bKO 206 (5%) xeHmuH. OLEeHKH FeHeTHUEeCKOro PUCKa HE MPOBELACHO HU B OJJHOM U3
ciyyaes. Donveryio kucnoty 10 GepemenHocTd npunumanu 14% (531) GepemeHHbIX.
3annaHUpOBaHHbIC BM3MTHI K Bpady ocyiuectiusuin  78% (3030) GepemeHHbIX.
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YIIBTpasBYKOBOE HCCIIElOBAHNE MPOBOAMIOCH Y GONBUIMHCTBA GepeMeHHbIX
(3447), aMHHOLIEHTE3 — HU y OIHOW U3 ONPOLIEHHBIX SKEHILHH.

ITo pesynbraTam Haulero MCceiOBaHUS B IPYMINE OMPOLIEHHBIX 6epemennbix ¢ BITP
1acToTa MPEBEHTUBHBIX MEPONPUATHI 3HAYMTEIHO HMXKE, YeM B IPYMNMe OMpOLIEHHbIX
GepemenHbix 6e3 BITP (x* = 77.898, p <0.001).

B nocTynHol Ham MMpOBOH suTepaType, K COXKANCHHIO, OYEHb MAl0 HMMeeTcs
COOOLIEHHH  OTHOCUTENILHO MCCICIOBAHMH, MOCBAIICHHBIX W3YHEHHIO ANEKBATHOCTH i
5 PEeKTHBHOCTH MPEBEHTHBHBIX MepONPHATHI B cBs3u ¢ BIIP. Ocobenno 310 kacaercs
CTpaH NOCTCOBETCKOrO MPOCTPAHCTBA, U ['py3us B 3TOM cMbiciie He mpeacTasiser coboii
MCKJTIOUEHUSL.

[poxusatowas B I'pysun onpenesientas 4acth GepeMeHHBIX HE 3HAET, YTO TaKOe,
ceasatnbie ¢ BIIP, T.H. npeBeHTHBHBbIC MeponpuaTus, Apyras ke 4HacTh BOOGIIe
MPE/CTAB/ICHUS HE MMEET O TepPMHHE “TIPEBEHLMs” M, CIIeJOBATENbHO, HYXIACTCH B
JIOTIOIHUTEIBHBIX Pa3bACHEHUSIX ISl a4k OTBETOB MPH 3aMOJHEHWH BOMPOCHUKA. DTOT
dakT ykassiBaeT Ha TO, uto: 1) MH]popmaums o BIIP u ux MPEBEHUMH OYEHb CKY/HA, U
HACe/ICHUE HE OCBEOMJIEHO OTHOCHTENIbHO YKa3aHHBIX BOMpPOCOB; 2) ciyxkba 3apa-
BOOXPaHEHHs He OCYLIECTBIISIET KaKMX-TH60 Mep B OTHOUIeHuH nipesenuuu BIIP, a eciu
M OCYLUECTBJIACT, TO B HEJOCTATOYHOM CTENEHHW M HHU3KOM 4YacTOTOM JIMIIb JUlf
HE3HAYMTE/IbHOM YaCTH HaceeHus.

Mcxosis M3 BBIICH3IIOKEHHOT0, MOKHO 3aK/IIOUHTD:

I — npeBeHTHBHbIE MHTEPBEHLIMM, KOTOPBIE OCYLIECTBIAET CiTyKba 3/1paBOOXPaHEeHHU
B oTHOWIeHnK BIIP, HenocTaTounbl , Hepenko, Hed(peKTUBHbI; H3-3a BbIAEIEHHOTO IS
CerojiHslIHel CHCTEeMbI 31paBOOXpaHeHHs [Py3uM CPaBHHTENLHO MAloro GlomKeTa,
HEOGXOMMO OMpe/IeNuTh HanGoIee IPHOPUTETHbIE HATIPABICHHS, TPEOYIOLHE MEHBLINX
3aTpaT, KOTOPbIe OKAXKYTCs ObICTPBIMH M 3DMEKTHBHBIMU C TOUKH 3PEHMs AOCTIHKEHHS
pe3yibratoB. Takum MPHOPHTETHBIM HATPABICHHEM MOXHO CUMTATH WHTEPBEHLIMH,
OCYUIECTBJICHHbIC B Mpe- W IEPUHATAILHOM TIEPHOZE, KOTOpbIE MOMOrYT H3Gexkarh
passutus BIIP. Ocobo axTyanbHo ynpabieHHe MJIOJOM aHTEHATATLHONO MEPHOLA,
BHE/IDCHHE METOOB MPO(QUIAKTHKY 3a6oNeBaHni. B jkeHCKMX KOHCYIbTALMSX M B
POAMIBHBIX oMaX ['py3uu, KpoMe eMHHUHBIX MCKIIOUCHH, NPOLECChl HX BHEAPeHHs
3a/IEPKMBAIOTCA MM BOOOLLE He ocyuiecTrisiorcs. C TOMKM 3peHMs MpPOBEICHHS
NPEBEHTUBHBIX MHTEPBEHUMH, aKTUBHOCTh B ['py3un poctatouHo manenbkas. CornacHo
NPOBEICHHBIM MCCJICJIOBAHMSAM, B CTPAHE OINPE/IEICHHbIE KOMIIOHEHThI AHTEHATAILHOIO
HaOJIO/IeHHs OCYLIECTBIAOTCS Gosiee MEHee el O, MMIIEeMEHTALHS JKe HX GObLieH
4acTH BOOOLIE HE MPOUCXOANT I MPOMCXO/UT B MAJIOM KOJIHUYECTBE.

Il — ¢ uenvio mpenynpexaenus BIIP HeoOXOAMMO yCHJIEHHME NPEBEHTHBHOI
AKTUBHOCTH, HTO JIOJDKHO OCYLIECTBJATHCS Pa3paGOTKON ciy>kGOi 3apaBooxpaHeHus
COOTBETCTBYIOUICH €IMHOM CTpaTeruy; MHYOPMHUPOBATH LUMPOKME CIOM HACENEHHS O
NPEBEHLMH  BPOXICHHBIX [OPOKOB pasBuTHA. B ykasaHHOM mnpoliecce 10JKHBI
noakmounthes MACMEJIMST w doxyc rpynmsr (pacnpoctpanenve uH(popMaimh ¢
nomotbio TeiesuaeHns 1 nevatHoi MACMEJIVM, uxpopmauuoHHbiX GykaeToB u
(astepos, nposeseHHe CEMMHAPOB B LENEBOH MOMyIALUMM M POIMTEILCKMX LIKOMAX,
KOTOpble (hYHKUMOHMPYIOT MOYTH BO BCEX POMMIBHBIX JOMAaX M JKEHCKMX KOH-
CYJIbTALMSIX); MPEyCMOTPETh CyMMbi TPH COCTAaBJICHMM OlO[KETa CEKTOpa 31paBo-
OXpaHEeHHsl s POBECHMS TPEBEHTUBHUX MEPONPUSTHIA.
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THE ESTIMATION OF ADEQUACY AND FREQUENCY OF PREVENTIVE
MEASURES OF CONGENITAL MALFORMATIONS IN PREGNANT WOMEN
LIVING IN GEORGIA

G. Gagoshidze, E. Mirvelashvili, B. Tkeshelashvili, D. Gagua
“D. Gagua Clinic”, LLC; Department of Public Health at Tbilisi State Medical University

SUMMARY

According to the World Health Organization evaluations, congenital malformations (CM) are
becoming one of the most common causes of neonatal mortality in the developing countries. The
available literature also gives an information on the possible prevention of CM.

The goal of our study was the evaluation of frequency and adequacy of preventive measures of
congenital malformations in pregnant women, living in Georgia. In order to achieve this goal, a
questionnaire was compiled by us. It included a list of interventions that were effective for the
prevention of CM. The study was conducted at the base of David Gagua clinic. The study included
3885 pregnant women who visited the clinic for antenatal surveillance period. Among the
interviewed women about 10% had a planned pregnancy (388 women), while in 90% (3497
women) the pregnancy was spontaneous. The pre-pregnancy visit to the doctor performed about
8% (310 pregnants). The assessment of genetic risk was conducted in no case. Before pregnancy
14% (544 women) received folic acid, planned visits to the doctor conducted about 78% (3030
pregnants), ultrasonic examination was carried out in the majority (89%) of pregnant women
(3447). None of the interviewed women were subjected to amniocentesis.

Based on the above, it can be concluded:

Preventive interventions, implemented by the health sector involved in CM problems were not
sufficient and, in some cases, ineffective.

Therefore in order to avoid CM, it is necessary to increase the preventive activity, which
should be performed by developing a joint strategy of health sector.
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Ladobbgl, @0l Fgogpow brgds AxOIEgdol oEydgs bgi@mbol ob sdm-
3Gmbol abom [7, 16, 28].

Babddody Jomgdol dog@ Ho@ammaol Jglnbogs dom JoodmdogermdsTo
0393l bogmgol Gomagnmydo Lobp@mdols (FSS) BOHI0Mgdsl, Gmdgalsg
bogmgols sanjmimma@o bobp@mdol (FAS) dlgsglo 6036950 sbolosmgdls [5].
3960, bdodegds gowsdegmo ddmdos@mds, bogmazols {mbols ‘dgdodgde,
dogOmEgnemos, g30@gxnbos, Bgobols >HOMB0s, shomasb@ws 3005398 do
boba@dmogo Jaggomo wggnogodo [S, 7, 11, 13]. OO@PYO@ol 3G 9bs@omydo
bgdmJdgogdobols gobegds  sMmEyg3950 CIOPYRIGIE! bogmeols, sliggg
30bEboGoEgB0  gobgomsmgdols 3gGomedo, @Godoz Fglodmms 3odmo{g0ml
bobpGdamogo J3gz0mo wodeggggsoe [3, 41

bgdmm >@bodbymowsb 3odmdobs@y, 556 ggm@gdga 06@gM9LL 0fg93L
Hognwol bydmdgegool Fgogaswe Fomdmngdbomo wgb@@nigogmo 3Gm-
Gabydol Fgbglpgdol dwgmmds 6g06m3GMEgHmOY@o mngobgdgdols 3Joby
5bHomJLo@sb@gdols  LoTgomgdor. dmga M0y Jgdmbggggedo  s@abodbgds
30360¢ @0 ©IB0GoGHol  9d0cmgds, Huv)ﬁ)((;m@m?}njqﬁm dshggbgdengdols
o99xmdgbgds [2, 12, 4] Bggb Fogd swéy bo@o@gdgmo gamggols dgmgysm
dodogmgbom  ofbs  Hmm@ygmmols  YglygbmJgom 0903990 @oddy@o

bobgdol  LHGOgddasgmo.  d9Bsdmmygao  ©s  Fubdeonto  wsGgygidol
3009d300 5bHomJbowsb@ Jo@spmenols d983gmdom [17]. mogggdols 353930l

39G0mEdo  selsbo@bsgos  mymools  3mbodogdo  bgysgmgbo Lbgo@slibgs
©adsbosbydgmo  godBm@gdol bgdmgdgegdomn 0303990 3o gdgdols
369396G00L  Jobbom.  mgmools  0mbgdo  yobsdo@mdgdls by gdop@omg@o
(GO 4300 JoEsM0 SbHomJLosb@ol g@smmmombgobols bd0mbobmgbl, @ols
30903 050 Fo@dmswpgbly Ggdstogogmo dmdgwgdols 3bBomJlosb@l. dolo
obHomdloesbpgto  @mmo  sbggy  gEobogds oJboesiog®o  LH@gLol
agaee Foddngdbomo  mogoligysmo  Googoagdols ©adobosbgdgmo  by-
doddgegdol Jgug@bgdedo [25, 291 mgmools bgags@ol (ZnSO,)  bgdm-
Jggdobsl s@bsbodbogos Jgdommmombyobols Lhgswolbbgs RmAdgdols  Lob-
9ol bOws [8] Fozgmdols o @sJ@sools 3960meTo 339 goMmayggdols
309& mgmools bgmas@ol domgds 360dgbgmmabop oudxmdglgdl dsmo dmo-
dmdogamdols gmabo@a® dohggbgdmadls dm@obols >9bdo Bylido@gdolisls [18].

InEgdgm  ggmgzedo  Fa@dmmpgbogos  mgomools  Lygags@ol, [CICRYRIGIE!
>b@omJbowasb@ols 359mygbgds bogmgols  Bomaygmeg@o Lobp®mdol
36939600 dobboo  @oddy@o  Lobpgdol  JydJgmo oo Jaoddagds
LHGIBAGI0L bgo@magbgbols 36m;gldo.

ALY RY JINMRIB0
‘Jgbfogeomo  ogm  mgm@o  godmsygols 30bEbsGomy@o  asbgoms@gdols
SO g 9BHo3gdby  (P3, P7, P15, P21) @oddwc@o Lol@gdol  Lbgowslbgs

bAOJHNGgddo (96 m@0bs@ @0 Jaodo, Lot @ygaoligdmo bgggero, Jodo-
30330, 3odigodgomy  daowols  @o@gGomamo s dgosm@o 0O mggdo,



dodogodygamo  Lbggao) by@ggme  gx@gegdol  ©o@gdgols ;Qnﬁ.sﬂn(fg
sgdomgmo  galiool doMmEgmmgebo Px@gegdol 3GmEoxgAsGogmo o
Bogemds Gomygmnmon 30gbs@omy@o 0b@Bmlogsgools gmbby. dglfsgmoa
06> dpge®o godmopggdol Jmedmdsgemdols 3 wawago: I — LogmbE@manm
(060 9@0) d539 goMmayggdols dmsdmdsgmmds, II — 1200 ppm Goegmanols
(15 Yo wegdo g@hobyen, 5 ©eg 3gomsTo) 0b@mbogaizools Jggd dgmao ds39
§oOmoag960lL  Jmsdmdogemds, I — dogg godmogggdol dmsdmdogenmds,
G0 gdois Howgomols 0bGmbogeEool 3s@smgmamse bsyggdmsb ghmsw
0gmool bgmmas@l (ZnSO, 5 dy/3y) @gdgemdobyb

@oddgmo  LobEAdol  Jod gy ©s Jgaddggds LA®YIHN@gddo  gobolisb-
©4096m©s  J0Msdomo s dgeEodmmsmgmo by@ggmo PN Gggdols ©s
sgbomgmo  golgool  odgmmgsabo  Yx®gEgdols  Gomegbmdol  (3gmo-
@300 0 ggmo@mo dopols dgdggmdom 00256 33 GoGmmnmdby.  Jodmedol
Eogoo@gmo  gobzool  o@MEgmmgsbo  YxMmgEgdol  3Om@ogg@sEoyEo
3JBog@mdol wowagbols Jobbom asbolisbrg@gdmws 30()0)‘1)”3@0 0bpgdbo (P3,
P7, P15) @3> boOEogmEgdnes 3@ bog-gommgdon dgogdoen 10 343
Lolgols wﬂ\mv\v{]?ﬂ){] Loboma@ols dog@mlgm3ols (Amplival, Zeiss) 95dg9mdom
(poowgds  m 4. 10 x md. 40). 80;{){]67};@0 Gogbmod@ogo Jmbsz9dgdo  sdydagos
Leo@BobEog 7](47\51{7 A0dg@-bEHoyegbBol t 3Modgmoygdol dobgwgom.

0RIZIR0 YINIBIS0 VY 3I6LORY

Ho@gemol  30gbsGomyg@o  0bBmdlbogogools  dgegys  hggb  dog@
203mgEobes 6go@Mmbgdols Gomgbmdols gagds @oddy@o Lolgdol Jo@Jse
s Jaoddaads  beogdda@gddo  3mbpbsdoma@o  asbgomsdgdols  yggms
Yb¥ogmmog g3y (P3, P7, P15, P21) logmbpotmem  xanygool  do-
6539990056 Bgomgdom. aoblisggm@gdgmo  dp@dbmdgemmds  podmgmobos
@oddy@o  Jg@Jol ©s do3myeddol 3omsdopgm bjommbyddo (GbGogno 1)
Jo@sdoyemo  630Ambgdols  asblsgm@gdgmo  da@dbmdgmmds  bgo@mEm -
Bobgdol  bgdmgdgegdols dodsdm obggg wowagboa odbs Lbgs ogBm@gdols
dogdsg [20].

Heogomon 0bdsmszool dgogase s3®Mgmgy yodmgmobps JoMsdowyeo
bgodmbgools  dobomydo  gb@o@gdol  ©s@mEGH0sbgdol 609369 mgsbo
©ob0sbgds s J03m o830l Lbgoalibgs 93696T0 6go@mbydols 360Tg6gamgsbo
Jagos [15, 19]

3030353301 ©sgbomymo  gabgool  ds@Egmmgsbo  gxdgegdos  obygy
2ob03E0sb  Hemagmemol bogdsme  ©odsbosbgdgm  bgdmdgmgosl,  @oi
dobegds  domo  @omEgbmdol  slggy  960T9gbgmmaeb  FgdzomgdeTo Lo
JObHOm@O  xaggel 3bmggmgdmsh  dgos@gdom.  Hmamygmenols bydemdg-
©gdol  Iyegyor woddyGo Lobegdol Jaddigade  Lp@gddacgedos sbygy
>@0b0dbs @ @Bodmemsmgmo GG gogdols GomEgbmdols ‘d9d0Mgds, mgdie
6o g 930 0b@Bgblogmdom (3b@ogno 1).



198
b 1
IXOJJool Gompgbmds @oddgmo bobgdob Jg@dam ws Jgdidsads

bE®JBa6g6T0
bEOIHgd0
R@Jgd0 fa

S3mbels
358ogns@ o
bbygmo

96@mBobsma@o
Jaddo
Lot Fymolgddo
b3ageo
©3gdomgEo
Bob30s
@GO @0
bg3@ado
3gosma@o
bg38980

3 g

360|266+ 0.7 | 40.1 £ 0.6 [ 504.61 £ 65| 101.0+ 1.8 | 135.9+24 | 1298+27 | 1189+27

domygomo | 209E 06 0TE08 | 105, 1 15| 6334275 | 1218+ 1L1*| 166+ 24% | 1068+ 19%
Hosmgomot | 280+ 07 | 358+ 07 | 1661+ 17 1289+ 17% | 1240+ 15
iioik i 5 LELT ) g354 09 A 5 1184 18
7 wey

J0bHOMEno | 28.1+ 04 [ 376+ 0.6 | 4387+ 34 | 116723 | 1176+ 14 | 1206+ 1.0 | 1175+ 16

==
lS,S:t 0.6 26.6*1 0.5 220.8‘t 26 56.5* 12 102,8*t 1.7 1062 + 1.7 100.4*1 1.7

*

GoOmgomot 1255+ 06| 33.1+08| 3271+56 | 74613 | 1101£ 15 | 1131+ 12| 1063+ 15

HOEYOEo

DYN0S *k *k Kk *% *k *% *%
15 oy
30bBGOMEo | 224+ 04 | 264+ 05| 4666 +32 | 1450+ 34 | 959+ 13 | 1140+2.1 | 1132422
drumgomo | 152204 | 238403 | 3008+ 58 | 876+ 15 | 891 10 | goqupge| 1048518

Hoggomot | 188407257+ 07 3306 63* | 1063+26 | 933+ 10 | 1077+ 17| 1078+ 18

000> ok % * A% *% *%

21 ey

J0bdAO@Eo | 21.1+ 04 [ 223+ 05 | 4739 £ 8.1 | 1650+ 55 | 515+ 1.1 | 1104+20 | 1000+ 1.3

. 1434+04191+£06| 2975+ 83 | 87827 | 337£1.0 | 985+ 1.8 840+ 1.3
HOm Yoo X * * * * * *

OO@go@ot | 175+ 04 | 172+ 05 | 351.6 = 59% | 959+ 2.1 39407 | 1099+ 14| 1002+ 0.9
(n'n(”n‘\ *k *k * k% *k *k *k

* = Lo@(I9bo ggmomgds jmbAGmmL s mmygmml dma@ol;  ** — Lo@(dybm
(340 gods Aougml s Gomgonaotongmosl dma@ol

G030 BoJHmOgéol  bgdmJdggdolsl  megols  Bgobols  ©sbosbgdols  dg@
bodolbls  gobo30®mdgdls dobo  obBomJbo@sb@y@o gbstdol @sdsamo  ©mby
[28]. »30@™md  msgols Bgobol Jgddls s bombgddo  FGomymmols bydmg-
3900950L5L 5006036905 53m3FMbol goblsggmmgdymo godmog@gds [10], @ag



i19?

gbodgmms Bggh dogd godmgmgboao bgo@mbgdols Gomwgbmdols d ]8(30&) )?mts -
30bgbl Jomdmowpgbogl.

3bmdo@os, @md Jodmgsddol bgodmmagbgbo LOgmeads 3mLAbsGs@ G0
2963005609501 SE@ Y@ gBs3by s domygmo Goliool 3Om@og G bowo
BOGgmmgobo  gx@gegdol  badxbg,  Omdmgdog  badmmomme  sglgdl
d03mgad3ol LAOYIHPOSL. 3Om@oggMo@gdoo PYx@gegdo goblsggm@gdon
d30dbmdos@yg  oMmosh  Goamygmmol bgdmdgogdol  dods@e  [23],  Gog
30dmgEobes  ©sgdogamo  gobgool  doMmEgmmgsbo g gegdol 3Omao-
900309 sBHog@mdols dgdgodmgdom P3, P7, P15 g@s3gdby  Homygmamol
309653 0@ g@o bgdmJdggdols dgpgaen (GbGogo 1).

Hoegonaol ©sdsbosbgdgmo  bgdmdgwgdol IgbgbBgdols dobboo  ds g
300m5339001  3gg00m  Gogombdo mgmools Lgamas@ol bs@mngsd dsmo ‘doo-
dndogermdols goddyg@o bobdgdol Ja@am ws Ja@ddsgds bH@addha@gsdo
o3P0 Y@ ool Asmegbmdols  Fgdodmgds  aodmofgos, o3
2odmg@obps @oddy@ Jo@do (Lad@Fymobgd@o bggymo s gbGm@obsmgmo
J960),  3obloggm@gbon  dmbEbo@omy@o aobgomod; )?mb LoPgol  gHo3gdby
(P3, P7). aoddgodgomy daowols dgoos@y@ ©s @o@gdomyd dodmggddo ws
Bodogo@ya  dodmggddo  bgodmbgdols  @smwgbmds ?)(')93 jo@ols bgdemd-
390980l dgogase  9dbodgbgmme  jmgdg@mdls s oygmools  LymasEols
309396090 bgdmddgwgdo  bogmgdowss  aodmbs@ymo  (gb®oaro ).
sdygodom, hggb dogd podmgmobos mymools Lyamas@ols M’m;)@(7)630&)(')3060
369396090 bydmddgogds  @oddgdo  LobEgdol  Lbgoslbgs L@y
H9098by.

ogmool bgags@ols ©sds@gded dogg godmsyggdols  33960m  @ozombdo
20dm0{g0s domo modmdogarmdols dodmoddols o doggeno  gobgools dod-
Bamgabo  x@gegools  3Om@oggMscogmo  sdBoyn@mdols  860dgbgamgabo
Bopgds  Homgmmols  bgdmdgogdol  Jagd  dgmego  dsgg  godmogggdols
Joodmdsgammdslinsh dgosdgdon (gbGogmao 2).

3abGogro 2
Bo@mby@o 0brglo

F ©Eggd0 306@Omamo BOmgmmo Gomgemo + ngnos
3 ey 9.0 0.5 1.6+ 0.1* 3.1 £1:2%%
7wy 62+ 0.07 20+0.1% 4.0+ 1%

15 @y 1403 0.4+ 0.01* 0.3:3:.02%*

sbodghgdo 0gogg, @53 gbGogmodo 1

s@bobodbogos, @md  mgmos  s@gan@odgdl  bgo@magbgbols o 399
96390L,  dom  dm@ol  yxdgegdol  3Om@moxggdocost, gows@dhigbsls s
©0ggM9bgodgdsl  [27]. Go3  ghmbye  jowgy  ©sLHPGEads  Hggh  dog®
dowagodgemo  dmboigdgdom.  Sbogmgaon®o  dgogao  ofbs  asdmgagbogro



200 N7
semgmdmmon  obdmdbogszool  Jg9d  8gmxoe o3y godmsepggdols :;E;;]?yomh
Go0mbTdo mgmools bgmas@ol sds@gool Fgdwgy Bomo Jmodmdsgmmasols

@0ddg@o LolbRgdol Jg@dam ©s J9@id308s LEHOYIGa®d3o [26].

L6436

Jowgdgero  dmbsgdgdols  mobobdo  Fgodmgds  @ogolggbom,  @md
Ho@agomon  0bGmdlogeiool dgegase  Gm@do@gdgmo  bogmgols Gmengm-
@9@0  Lobp@mdol 30MMmd93Td0  mygmool bygmgs@ol ©sds@gds  @oddygco
bobpgdob  Jaodam  ©o  Ja0ddsnds bHOYIHMBe ofgasl  worydymo
PO o0l GomEgbmbols  dgdgo@gdsl s @sgdomgmo  gobzools
o33 mgabo g @gEgdol  3Om@oxg@szog@o  sjBoydmdol  Jmdodgdsb.
ogmools bgaas@ol godmygbgded godmagmobs Gmmgmmol bgdmgdgogdom

o0dmVggnemo  abBeagdaogmoe  30mEgbgdol  3Mg396300L  glodmgdmmds
@0ddgm0 Loli@gdol bgo@mygbgbols 3GmEgLBo.

LOGIGIGIMHS

1. Abdu Al-Razzak, Abdu Al-Latif; Ali Faisal Jaber B. Journal of Pharmaceutical Sciences, 2013,
5

2. Baydas G., Reiter RJ., Nedzvetskii V.S., Yasar A., Tuzcu M., Ozveren F., Canatan H.
Toxicol. Lett., 2003, 137, 169-174.

3. Bowen S.E., Hannigan J.H. Neurotoxicol. Teratol., 2009, 31 (2), 89-97.

4. Bowen S.E., Hannigan J.H., Cooper P.B. Neurotoxicol. Teratol., 2013, 38, 29-35

5. Burry M., Guizzetti M., Oberdoerster J., Costa L.G. Dev. Neurosci., 2003, 25 (1), 14-9.

6. Corniola R.S., Tassabehji N.M., Hare J., Sharma G., Levenson C.W. Brain Res., 2008, 27,

1237, 52-61.

7. Dalgaard M., Hossaini A., Hougaard K.S., Hass U., Ladefoged O. Arch. Toxicol., 2001,
75(2), 103-109.

8. Ebadi M., Leuschen M.P., el Refaey H., Hamada F.M., Rojas P. Neurochem. Int., 1996,
29(2), 159-66.

9. Edelfors S., Hass U., Hougaard KS. Pharmacol. Toxicol., 2002, 90(1), 26-31.

10. El-Nabi Kamel M.A., Shehata M. Br. J. Biomed. Sci., 2008, 65(2),75-9.

11. Gospe Zh. Reprod. Toxicol., 1998, 12(2), 119-26.

12. Ishrat T., Hoda M.N., Khan M.B., Yousuf'S., Ahmad M., Khan M.M., Ahmad A., Islam F. Eur.
Neuropsychopharmacol., 2009, 19(9), 636-47.

13. Jarosz P.A., Fata E., Bowen S.E., Jen K.L., Coscina D.V. Physiol. Behav., 2008, 18, 93(4-5),
984-93.

14. Kanter M. Toxicol. Ind. Health., 2012, January 17.

15. Korbo L., Ladefoged O. Lam HR., Ostergaard G., West M.J., Arlien-Soborg P.
Neurotoxicology, 1996, 17(2), 359-66.

16. Mattia C.J., Ali S.F., Bondy S.C. Mol. Chem. Neuropathol., 1993, 18(3), 313-28.

17. Museridze D.P., Svanidze 1.K., Tsaishvili Ts.S., Sanikidze T.V, Didimova E.V., Khanaeva Z.,
Gegenava L.G., Gvinadze N.N. In: Toluene 2013, New York, Nova publishers.

18. Piechal A., Blecharz-Klin K., Pyrzanowska J., Widy-Tyszkiewicz E. Biol. Trace Elem. Res.,
2012, 147 (1-3), 299-308.

19. Reiter R.J., Manchester L.C., Tan D.X. Curr. Neuropharmacol., 2010, 8 (3), 194-210.



/
/

~20

P 11

20. Riljak V., Milotova H.V., Jandova K., Pokorny J., Langmeier M. Physiol. Res., 2007, 56¢5)2>
641-9.

21. Rostan E.F., DeBuys H.V., Madey D.L., Pinnell S.R. Int. J. Dermatol., 2002, 41(9), 606-11.

22. Ryu Y.H., Lee J.D., Yoon P.H., Jeon P., Kim D.I., Shin D.W. J. Nucl. Med., 1998, 39(4), 632-3.

23. Seo H.S., Yang M., Song M.S., Kim J.S., Kim S.H., Kim J.C., Kim H., Shin T., Wang H., Moon C.
Pharmacol. Biochem. Behav., 2010, 94(4), 588-94.

24. Singla N.I., Dhawan D.K. Mol. Neurobiol., 2014, Feb 6.

25. Suntres Z.E., Lui E.M. Chem. Biol. Interact., 2006, 25, 162 (1), 11-23.

26. Svanidze I, Museridze D., Didimova E., Sanikidze T., Gegenava L., Gvinadze N. Journal of
Biological Physics and Chemistry, 2012, 12, (4):138-144.

27. Tamano H., Takeda A., Liu J. J. Cereb. Blood Flow Metab., 2009, 29, 1579-88.

28. Warner D.S., Sheng H., Batini¢-Haberle I. J. Exp. Biol., 2004, 207(Pt 18), 3221-31.

29. Wan'Y., Niu F., Liu Y., Lu N. Neurol. Sci., 2014, 35(6), 923-8.

KOPPEKIIVISI HAPYIIEHUN HEMPOTEHE3A JIMMBUYECKOM CUCTEMBI
BEJIBIX KPBIC, BLI3BAHHBIX IPEHATAJIbHOM HHTOKCUKALMENA
TOJYOJIOM, C IOMOIBIO CYJIb®ATA IMHKA HA PAHHUX

9TAIIAX IIOCTHATAJIBHOI'O PA3BUTUSI

JLI. I'ezenasa, A.I1. Mycepuose, H.H. I'sunaose, H.K. Ceanuosze

Lentp akcniepumenTanbHON GrnomeunHbl M. U. C. Bepurawsunu, Tounucu

PE3IOME

C uenbio ocablienns TONyoJI0BOrO MIOAHOTO CHHAPOMA B Mpouecce Heifporenesa KOPKOBbIX
H [IOJIKOPKOBBIX CTPYKTYP JIMMOMUECKON CHCTEMBI, H3YUalll HCIONIb30BaHKE Cyib(aTa HUHKa Kak
aHTHokcnaanTa. Onpejie/ieHne Yucia KIETOK B KOPKOBBIX M IMOJKOPKOBBIX CTPYKTYpax JIMM-
0u4ecKOil cHCTEMbI TMOTOMCTBA CaMOK, OJIHOBPEMEHHO C TOJIYOJIOBOH MHTOKCHKAalMel noTped-
amownx cynbdar uunka (ZnSO,) B mepuoa GepeMEHHOCTH, BBISBHJIO, UTO HA PAHHUX dTariax
noctHatanbHOro passutus (P3, P7, P15, P21) Habmonanock CHYKeHHE YnCia TMOHYBIINX KIETOK,
10 CPABHEHMIO ¢ MHOUUMPOBAHHBIMH (IIOJONBITHBIMU) KHBOTHBIMU. ONpeeseHne MUTOTHYEC-
KOO MHIEKCA TIpaHy/SIPHBIX KIETOK 3y0uaToii (acumm runnokamna Ha paHHHAX OJTanax
noctHaTanbHOro passutus (P3, P7, P15) Taxke BbiABMIO cTUMysMpyiollee AeHcTBHE Cynbdara
UMHKa.

Takum 00pazom, MCHONL30BAHHBII HamMu cyiab(ar LMHKA B KauyecTBe AHTHOKCHIAHTA
TOCPE/ICTBOM  HEHPOMPOTEKTOPHOrO CBOHCTBA OCYIICCTBIIACT KOPPEKLUMIO HApyUICHUH, BbIAB-
JIEHHBIX MOCJIE MHTAJIALNH TOJYOJIOM.
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CORRECTION OF DISORDERS OF WHITE RAT’S LIMBIC SYSTEM’S
NEUROGENESIS, CAUSED BY PRENATAL TOLUENE INTOXICATION
AT THE EARLY STAGES OF POSTNATAL DEVELOPMENT

BY MEANS OF ZINC SULFATE

L. Gegenava, D. Museridze, N. Gvinadze, I. Svanidze

I. Beritashvili Centre for Experimental Biomedicine, Tbilisi

SUMMARY

In order to reduce toluene fetal syndrome in the process of neurogenesis of cortical and
subcortical structures of the limbic system the use of zinc sulfate as an antioxidant was studied.
The determination of the number of cells in the cortical and subcortical structures of the limbic
system of the offspring of females simultaneously to toluene intoxication in the females
consuming zinc sulfate (ZnSO,) during pregnancy has revealed that in the early stages of postnatal
development (P3, P7, P15, P21) there was a reduction of the number of dying cells as compared to
the intoxicated animals. The determination of the mitotic index of granule cells of the
hippocampus dentate gyrus during the ecarly postnatal stages (P3, P7, P15) also showed a
stimulatory effect of zinc sulfate.

Thus, zinc sulfate used as an antioxidant by means of neuroprotective feature performs the
correction of disturbances identified after toluene inhalation.
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A COMPUTER MODELING STUDY OF INTERMOLECULAR
COVALENT BONDS BETWEEN A CHIRAL NUCLEOPEPTIDE AND RNA

A Egnyan*, M. Pirtskhalava*, M. Mirtskhulava*, G. Roviello™

" University “Geomedi”, Tbilisi, Georgia; ~ Institute of Biostructure and Bioimaging,
Naples, Italy

Nucleopeptides are hybrid molecules which contain both amino acid and nucleobase
fragments in their structures and often show interesting properties of molecular binding that
render them interesting candidates for the development of innovative drugs for anticancer
and antiviral therapies. In this work we discuss the results of a computer modeling study of
intermolecular interactions between nucleopeptide and poly-RNA. For simplicity we use one
thymine T1 and one adenine Al. The results of geometry optimization calculated using
Hyperchem software for Amber and Bio+Charmm force fields show that molecules of T1
and Al establish stable complexes due to the complementary-nucleobase interaction and the
electrostatic interaction between the negative phosphate group of Al and the positively-
charged residues occur in the cationic nucleopeptide structure. Molecular dynamics
simulation calculated for actual temperatures T =278 K and T = 300 K clearly demonstrates
that T1/A1 complexes are stable and do not change their configuration for the considered
temperature values within a time period of 10 fs. It was shown that partial charges should be
assigned to the atoms of the molecules in order to obtain a more accurate picture of the
electron distribution. Computer modeling makes it possible to estimate the contribution of
different intermolecular covalent bonds into the binding between a nucleopeptide and RNA
and may be used for the synthesis of anticancer and antiviral drugs.

Key words: nucleopeptides, cancer, virus, geometry optimization, Amber, Charmm

Chiral nucleopeptides are among other nucleo-amino acid-based compounds which
are recently studied for their possible utilization in biotechnological and medical
strategies. Their structural characteristics, as well as some properties of molecular
recognition could be beneficial in the development of innovative drugs for anticancer and
antiviral therapies. Nucleopeptides represent an interesting family of molecules with a
potential biomedical activity. Such hybrid molecules contain both amino acid and
nucleobase fragments in their structures. Molecules carrying nucleobase and amino acid
fragments are natural such as peptidyl nucleosides (with antitumoral and/or antimicrobial
activities); however, nucleopeptides can be also artificially realized in laboratory with
several chemical modifications and often show interesting properties of molecular
binding that render them interesting candidates of biomedical strategies. At present drug



\V/
204 ™/ 7
N TETTTD
discovery and development efforts are focused on identifying and optimizing drug
candidates that act through inhibition of specific enzyme targets.

As a continuation of the previous research efforts of our joint research project of past
two years, we aimed to continue our study on peptides derivatized with DNA
nucleobases, also referred as nucleopeptides [2]. Our interest in nucleopeptides is justified
on the basis of their interesting binding properties towards biomolecules (for example,
proteins or nucleic acids) of medical importance. In particular, the antiviral activity of
nucleobase-carrying peptides, able to inhibit some viral retrotranscriptases [2, 3], is an
important feature in the field of the development of novel anti-HIV drugs which have
been studied in this research project. Furthermore, the ability of these hybrid molecules to
strongly bind poly rA tracts [2, 4] is another interesting point which has been carefully
investigated, since poly rA has been recently recognized as a fundamental target in
anticancer strategy due to the high level of polyadenylation of RNA in cancer cells [5].
Computer modeling allows us to confirm experimental results for the ability of a chiral
nucleopeptide to bind a target such as poly rA. The calculated diagrams also show that
there are several sites on the molecule capable of undergoing electrostatic or hydrogen
bonding interactions [1].

Since it is necessary to plan the possible structural modifications useful to improve the
binding properties of this potential antitumor and antiviral drug, an extensive study on the
chemistry of the interaction, accompanied by a deep investigation of the structural
features of the binding (based on both experimental and computer-assisted theoretical
studies) is clearly desirable and is the object of the present research project.

Many biopharmaceutical companies currently use the computation methods and
bioinformatics tools for economic reasons. In this work we use molecular modeling in
order to create more informative description of undergoing biochemical reactions.
Computational biochemistry and computer-assisted molecular modeling have rapidly
become a vital component of biochemical research, because computer modeling allows us to:

1. extract results for a particular model;

2. compare the experimental results of the system;

3. compare theoretical predictions for the model;
4
5

. help understanding and interpreting experimental observations;
. correlate between microscopic details at atomic and molecular levels and macroscopic
properties;
6. provide information not available from real experiments.

In this work we discuss the results of the computer modeling study of intermolecular
interactions between nucleopeptide and poly RNA. For simplicity we consider one
thymine T1 and one adenine A1.

The conformational states of T1 and Al have been calculated using Avogadro free
software (Random Rotor Search method was selected for conformational analysis). From
the calculated conformational states for Al we selected a position similar to Al position
in a single stranded RNA molecule (Fig. 1).

We selected the position for T1 which would allow the complementary-nucleobase
interaction and the electrostatic interaction between the negative phosphate group of RNA
and the positively-charged residues present in the nucleopeptide structure (Fig. 2).
Numbering will be used later for identifying hydrogen bonds.
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Figure 1. The structure and atomic numbering of A1 molecule

It was found that the results of computer modeling depend on a force field. According
to the data published in the literature Amber and Bio+Charmm force fields give the
relevant results for the tasks to ours.

It was shown that formal charges and relative electronegativities do not give an
accurate picture of the actual electron distribution in molecules. Computer programs such
as Open Babel free software calculate partial charges on atoms that give a more accurate
picture of the electron distribution. The assignment of appropriate atomic partial charges
are essential for getting meaningful results from any electrostatics calculation. For our
model we selected partial charges calculated for mmff94 force field which are reported to
be well-suited for intermolecular interactions using the common two-body additive
Coulomb interactions as used in Amber, Charmm and Gromacs.

Figure 2. The structure and atomic numbering of T1 molecule
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Figure 3. T1 and A1 molecules after geometry optimization using Amber force field and mmff94
partial charges

Figure 4. T1 and A1 molecules after geometry optimization using Bio+Charmm force field and
mmff94 partial charges

Molecular mechanics AMBER and BIO+CHARM force field models have been
applied for computer modeling using Hyperchem software. The results of geometry
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optimization demonstrate that the molecules of T1 and A1 establish stable complexes due
to the complementary-nucleobase interaction and the electrostatic interaction between the
negative phosphate groups of RNA and the positively-charged residues present in the
cationic nucleopeptide structure. Both methods detect the above mentioned interactions
between the molecules. From the results of geometry optimization presented in the
Figures 3, 4 one can see that there are two covalent bonds between nucleobases of the
molecules and there are a few covalent bonds between the phosphate group of Al and the
positively charged residue of T1 (hydrogen bonds responsible for these interactions are
shown by dashed lines). The nucleobases of the molecules are almost coplanar that is in
agreement with the data reported in the scientific literature.

The results of geometry optimization performed by semi-empirical quantum
mechanical methods AM1 and PM3 also detect covalent bonds between the nucleobases
of the molecules and calculate similar positions for the molecules.

Molecular dynamics simulation was calculated for actual temperatures T =278 K and
T=300 K. The simulation was run 40 times: 10 times for each method and for each
temperature value. Both Amber and Charmm methods demonstrate that TI/A1 complexes
are stable and do not change their configuration for the considered temperature values
within time period of 10 fs. The temporal dependencies of kinetic and total energies of
the system for the selected temperature values do not change significantly during the
simulation (Figures 5, 6).

Potential Energy

Time (fs)

Figure 5. Graphs of the potential
energy of the system calculated for
Amber and Bio+Charmm force fields
at temperatures 278 K and 300 K

——4— Amber 278 K —&— Amber 300 K
co@e Charmm 278K -~ Charmm 300K

Total Energy Time ()

Energy (keal/mol)

Figure 6. Graphs of the total energy
of the system calculated for Amber
and Bio+Charmm force fields at
temperatures 278 K and 300 K

—— Amber 278 K —&— Amber 300 K
co®:c Charmm 278K -4 Charmm 300 K
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The observed peaks in the curves of potential energy are caused by the changé?tw the
angle between two nucleobases which are balancing in order to preserve coplanarity.

We detected 13 potential intermolecular hydrogen bonds which keep the molecules
together. There are also 3-4 potential intramolecular hydrogen bonds which affect the
configuration of the complex. The bonds marked by “+” in the Table 1 are stable and
participate in the binding between two molecules during the whole period of the
simulation while the bonds marked by “ &  are temporary: they participate in the binding
time by time or only for a short period of time.

Table 1
Intermolecular and intramolecular hydrogen bonds
First atom Second atom e i b
E 278 K | 300K | 278 K | 300K
Atom Num. Atom Num.
1 H T1-36 N Al-22 + + + *
2 (6] T1-30 H Al-21 + i + +
3 H T1-66 O Al-3 + + + +
4 H T1-35 (6] Al-34 + + + +
5 H T1-66 o Al-2 + + + +
6 H T1-66 P Al-1 & +
7 H T1-66 (6] Al-34 + +
8 H T1-65 N Al-16 + + LS +
9 H T1-35 P Al-1 + +
10 H T1-64 (6] Al-3 + +
11 H T1-35 (6] Al-3 + +
12 H T1-35 O Al-34 + +
13 H T1-63 N Al-25 + +
14 H T1-63 (6] T1-29 + +
15 H Al1-32 (6] Al1-33 + + + +
16 H T1-64 N T1-33 +

We see that two covalent bonds between nucleobases of the molecules and the
covalent bonds between the phosphate group of Al and positively charged residue of T1
have a permanent character. This means that these two groups of bonds connect two
molecules and form a stable molecular complex. Other bonds may be subdivided into
three groups:

«  Bonds which preserve the binding



o Bonds which prevent the binding

o  Neutral bonds

We also examined the behavior of the complexes when the distance between the
molecules increases or the angle between nucleobases changes. Calculations show that
TI/A1 complexes preserve their configuration for distance increments around 0.7-0.8 A
and angle changes no more than 15-20 grads.

The results of computer modeling make it possible to estimate the contribution of
different intermolecular covalent bonds into the binding between a nucleopeptide and
RNA and may be used for the synthesis of anticancer and antiviral drugs.
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KOMIIBIOTEPHOE MOJIEJIMPOBAHUE KOBAJIEHTHBIX CBSI3EIT
MEXKY MOJIEKYJIAMHA XUPAJIBHOI'O HYKJIEOIIENITUJIA U PHK

A. Ezosn”, M. Hupuxanasa”, M. Mupuxynaga’, e, Posuenno™

VYuusepeurer “T'eomenn”, T6unucu, I'pysus; Wuctutyt 6uoctpyktyp M 6u00TOGpa-
skenusi, Heanons, Urtanus

PE3IOME

HykneonenTnapt ABAsioTCs rHOPHAHBIMU MOJIEKYIaAMHU, KOTOPbIE COEPIKAT B CBOEi] CTPYKTYpe
aMMHOKHCIOTBI M HYKIC00a3bl M 4acTO NPOSBIAIOT HHTEPECHbIC CBOMCTBA MEKMOJCKYIAPHBIX
B3aUMOJICHCTBHH, 4TO JENaeT WX WMHTEPECHBIMH KAHJMIATAMH JUIS GUOMEMLMHCKHX CTpa-
TEruueckuX ueneit. B o1oif paboTe Mbl MpeacTaBisieM pesyibTaThl KOMMBIOTEPHOTO MOZIEIH-
POBaHHS MO M3YYCHHMIO MEKMOJICKYISPHBIX B3aUMOJAEHCTBHII MEXIY XHpPalbHbIM HyKJIEOrner-
tugom u nonu rA PHK. Jlns mpocToThi MbI paccMaTpvBaeM OAMH THMMH W OJMH aieHUH.
Pesysibrarbi reomeTprieckoii onTHMH3aLA, paccuMTaHHOI K NoMoLH mporpammbl Hyperchem
8.0 ¢ npumMeHeHneM METOIOB MOJIEKYJISIPHOii Mexannkn Amber u Bio+Charmm, MOKa3bIBAIOT, YTO
mostekyiisl T1 n Al ctpemsarcs 06pa3oBaTh CTaGMIIbHBIE KOMIUIEKCHI BCIEACTBHE B3aMMOJIO-
NOJHAIOLIETO  B3aUMOJCHCTBUS  MEXKAY HyKJIeo6a3aMH MOJNIEKYl M 3JIeKTPOCTATHUYECKOrO
B3aMMOJICHCTBHS MEXKY OTPULATENLHO 3apskeHHON (pocdartHoii rpynnoii PHK 1 monosknTensno
3APAKCHHBIMU  (DparMeHTaMu, NPUCYTCTBYIOUMMHM B KATHOHOBOI CTPYKType HYKJICONeNTHIa.
Pesynbrarel cuMynsium MOJeKyIAPHON JMHAMUKH, PacCUMTAHHbIE TS AKTYalbHbIX 3HAUCHHil
temneparypbl T =278 K and T =300 K, noka3biBaior, 4To KOMIUIEKChI CTAGMIbHBI U HE MEHSIOT
cBoeil KoHDUrypauun B Teuenne nepuoma cumymsimin 10 fs. Taioke GbUIO MOKA3aHO, 4TO /1A
T0J1yMEHUs pealbHOM KapTHUHBI JIEKTPOHHOTO Pacrpeie/ieHs aToMaM MOJEKYJT JI0MKHbI ObITh
NPUCBOGHbI YaCTHUYHbIE 3apsbl. KoMNbIOTEpHOE MOIENMPOBAaHME TMO3BOJAET OLEHHTH BKIAbl
Pa3IMUHBIX  MEKMOJICKYIIAPHBIX KOBAICHTHBIX CBA3€H BO B3aMMOACHCTBHE MEXKIY HYKIEO-
nentuaom n RNA 11 MOXeT ObITh MCIONB30BAHO [UIS CHHTE3a aHTUPAKOBBIX H AHTHBHUPYCHBIX
npenaparos.
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JMHAMMKA BEJIOOPTOIPAMMDBI IIPH IO3UPOBAHHOM
OU3NYECKOM HAT'PY3KE

I'T. Snuasa, P.A. Ceanuwmeunu, T.0. HQuuyaose, T.II. Byauuose, JI.C. Tonypus

Tonnuccknii rocyaapcTBEeHHbIH MEIMUMHCKUI yHUBepcuTeT; [ py3sMHCKMN TexXHU-
yeckuit ynusepcuret, Tounucn

@yHKUMOHANbHbIE W3MEHEHHS] B BEPXHUX [AbIXaTeJbHBIX NYTIX SIBJASIOTCS PHCK-
(pakTopomM He TOJbKO pasBuTusi narosiornn B JIOP opranax, HO u B ApPYyrux opraHax u
cHCTEMaX OpraHu3ma.

AHaJIM3 COCTOSINMSI TPYAOBOii PaGOTOCNIOCOOHOCTH € TOYKH 3PeHHs] BEPXHUX [bIXa-
TeJIHBIX NyTeil NOKa3bIBaET, YTO (pu3nvecKasi NOAroToBKAa, TPYA0Bas padoTOCHOCOOHOCTb B
3HAYNTEILHON CTENEeHH 3aBHCAT OT (PYHKUMOHAILHOIO COCTOSIHMSI BEPXHUX AbIXATEIbHBIX
nyTeii.

Leabio padoTel ObLI0 ONpeae/ieHHe KPHTEPHEB ONTHMAALHOCTH ABUIAaTEIbHON aKTHB-
HOCTH € HCN0JIb30BAHHEM BeJIO3ProrpaMMbi B yCJI0BHSIX HOCOBOIO H POTOBOIO AbIXaHUSI.

Jns wccienoBannsi NMPHMEHsIN Bejodproverp BI-02. MccienoBanusi npoBoam M Ha
300POBBIX JIHLAX.

Bo Bpemsi (pmamteckoli HATPY3KH, HA CAMONMCLE, COCAHMHEHHOM C BEJIOIProMETPOM Mo
ONpeiesIeHHONl  JJIEKTPHYECKOH  cXeme, TPOBOJMJIM  OJHOBPEMEHHYIO  rpaduyeckyio
PErucTpaumnIo M3MEeHeHHsi YacTOThl BPAUICHHUSI.

Pe3ybTaThl  MCCIEIOBAHMSI  CBHIETENLCTBYIOT, YTO € I[IOMOIILIO BEJI0OIProrpamMm
onpejeisieTcst npeaesibHoe BpeMsi COBepUIEHHON paboTel, KOTOpOe, HApPsiAy € APYrHMH
(GYHKUMOHAILHLIMH TECTAMH, MOKET ObITh HCII0Jb30BAHO /UIsl OUEHKH ONTHMAJIBLHOCTH
ABUTATEJbHOH AKTHBHOCTH; NpH ONpeJe/ieHHoii 103MPOBAHHOI HArpy3ke JABHraTejbHasl
AKTUBHOCTEL IPH HOCOBOM JbIXAHMM BbILIE, 4€M IIPH POTOBOM.

Kiouesbie copa: Benosprorpamma, obmas ¢usnydeckas paGoToCHOCOOHOCTb, HOCOBOE U
POTOBOE AbIXaHHE

CornacHo JIaHHBIM JIUTEpPaTypbl, (DYHKLMOHAIBHBIE W3MEHEHHMs B BEPXHMX JIbIXa-
TEJIbHBIX MYTAX ABJISAIOTCS PUCK-(DAKTOPOM He TOJIBKO Ul pasBuTus narosioruu B JIOP-
opraHax, HO ¥ B JIDYIMX OpraHax W cuctemax opranusma [3, 4, 5].

B perynsumu (yHKUMH OTHEIBHBIX OPraHOB M CHCTEM, B JKH3HEIEATENbHOCTH
opraHu3Ma B LEJ0OM, 060JblLIOe 3HAYEHHE MPUIAIOT PehICKTOPHBIM BIHAHUIM BEPXHUX
AbiXaTeNbHbIX MyTei [6, 7].

AHajin3 cOCTOAHMS (DU3MUECKON M TPYIOBOH paboTOCHOCOGHOCTH C TOUKH 3pPEHHs
POJIM BEPXHMX [IbIXATEJIbHBIX MyTeH 10Ka3bIBaeT, 4To hU3HUecKasi NOArOTOBKA, TPYA0Bas
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pabOTOCTOCOOHOCTh B 3HAUMTENBHOM CTeNeHH 32BUCAT OT (YHKIMOHATEHOTO COCTOAHMS
BEPXHHX [bIXaTebHbIX myTeH [1, 2].

Lensto paboTsl 6bUIO Omnpeseniesive KPUTEPHEB ONTUMANBHOCTH JBHIraTENbHOMN

ACATENBHOCTH TPH  103WPOBAHHON (PM3MYECKON HAarpyske ¢ mNpUMEHEHHEM aHaiu3a

BEJIOSProrpamMmmbi Mpu pasHbIX TUMAX JbIXAHUS.

MATEPUAJ M METO/IbI

Jst ucenesosanus npumersi Benosprometp B3-02. Mccnenosanue MPOBO/AMIIM Ha
3A0pOBEBIX JIHLAX B Bospacte 19-20 ner. Mcnbityemble nmenn obutyio dusmueckyio
nojroroBky. K uccienopanuio npucTynand nocsie NpeaBapuTENbHON ajanTalu M
Tperuporky. Tlepen Hawanom uccienoranus NpoBoaMIach 2-3 MUHYTHAS PasMMHKA B
BHJIC HATPY3KM HE3HAUMTENLHON MOLIHOCTH (6e3 BKIIOUYCHHS TOPMO3HOTO MeXaHH3Ma).
[lpu Harpyske McroIb30BaIM MOLIHOCTH OT cpeiHel 10 CyOMaKcHMAaTbHOI.

C nomolIbi0  BEMO3prorpamMMbl  ONpPeaENsuld TAKOH MOKA3aTeNb Kak npenenbHoe
BpeMs, B TEYEHME KOTOPOrO HEJIOBEK CMOCOOEH BBINONHUTE PaboTy ¢ 3aJaHHOMN
MHTEHCHBHOCTBIO. C 9TOH wesbio Benospromerp BI-02 coemuusiu ¢ 3JIEKTPOHHBIM
camonuciem KCII-4. M3svepenue Bpaluehnsi JMCKa MPOMCXOMUT MyTeM W3MEpeHust
CPE/IHEro 3HAYEHHSA BBINPAMICHHOTO TOKA B LEMH 0OMOTKH 3JIEKTPOMArHUTHOTO AaTYuKa
0G0pOTOB, HABOAMMOTO 3a CUET M3MSHEHMA MAFHMTHOTO MOTOKA NP MPOXOSKICHHH
uepes Hero yKesIe3HOM rosloBkH 6osiTa AnucKa.

CornacHo cootsercTByioweil cxeme (puc. 1), oT uenu oGMOTKH 9JIEKTPOMArHUTHOIO
JlaTumKa 000POTOB OTBOJMIIH CPEJIHEE 3HAUCHHME BHITPAMIEHHOTO TOKA Ha SJIEKTPOHHBIi
camonucen KCII-4. Ha camonucie nporcxoamina rpaduueckas perucTpaius uaMeHeHus
HACTOThI BpaileHus. [10 1aHHBIM KPUBOH Ha BEIOSPrOrpaMMe MOXKHO CYIHUTb O JUTH-
TeJIbHOCTH pabOThI NIPH 3aIaHHOM HArPy3Ke U 4acTOTe 0GOPOTOB BPAILCHHS.

Tenedon Morenunomerp
R=3.5 kOm
TOH-2 [,I] KCII-4
Puc. 1. Cxema OTBEJICHUSA BBINPAMIIEHHOIO TOKa C JJIEKTPOMArHUTHOTO JlaTyMKa 060POTOB

(trenedpon TOH-2) na norenuuomerp KCII-4

HUccnenosanus [POBOJAMJIM B YCJIOBHAX HOCOBOI'O M POTOBOI'O JAbIXaHMSI.

PE3YJIBTATBI U UX OBCYXK/IEHUE

[lpenenbhoe  Bpems  BLIMOTHEHHOH paGoThl (SABASETCA OJIHMM M3 KpUTEPHEB
ONTUMAJILHOCTH JIBUIaTe/IbHON aKTUBHOCTH) € 3a/IaHHON aKTHBHOCTBIO JI0 MOMEHTA, MpH
KOTOPOM  MOABJISIOTCS MPU3HAKM HEA/IEKBATHOCTH (HEMOCHIBHOCTH) K (hM3MUECKOi
Harpyske Mpu HOCOBOM /bIXaHWM Gosiblie (puc. 2), ueM MNpU POTOBOM JBIXAHHWH B
cpeaem Ha 32 +4.3% (P <0.001).
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Puc. 2. M3meHenue npeaesbHOro
BPEMEHU  BBIMOJIHEHUA  J103MPO-
| BaHHON (PU3MUECKOI HArPY3KH NPH
0+ ! porosom (1) m HocoBom (2)
1 2 nbixannn (P < 0,001)

Bo Bpemst (u3MUecKON HArpy3KH HCIBITYEMOTrO TpPH JIbIXaHHHM TOJIBKO 4epe3 poT
oTMeuaH ObICTPYIO MBIILIEUHYIO YTOMJIIEeMOCTb. B TO ke Bpems, NPy HOCOBOM AbIXaHWK
BO BpEeMs aHAJIOTHYHON HArPY3KH TAKMX HEMPUATHBIX CYOBEKTHBHBIX OLLYLICHUH He
0TMEUAsIOCh.

[lo-BHAMMOMY, COMJIACHO MOJYYEHHBIM JAHHBIM, TPU HCKJIIOUMTELHO POTOBOM
JILIXaHUH BO BpeMsi (PU3MYECKO HArpy3KH, BCJICACTBHE OCIAa0ICHHUs MPUTOKA HMITYJIbCOB
U3 JIbIXaTEJIbHOro wLeHTpa [3,4] K pabOoTAIOMMM MBILILAM, TOUIEP/KUBAIOLIMM  HX
ONTUMAJIbHYIO PaboTOCIOCOOHOCTDb, OCIabIseTCsl BUraTe/ibHas aKTUBHOCTb CKEJIETHON
MYCKYJIaTypbl M, B LIeJIOM, CHIDKaeTcs (usnueckas paboTtocrnocobHocTs. Harpysounas
MOLIHOCTb, @ CJICNOBATEIBbHO, W paboTa, KOTOPYIO BBHIMNOJHSET MbILIEUHBIH anmapar,
OCTAIOTCS TAKUMH JK€, KaK M NP HOCOBOM JbIXaHMH. B TakuxX yCJIOBHSX BO3HMKaeT
HEaJeKBaTHOCTb K (PM3HMUECKOH Harpys3ke, HECHOCOOHOCTh OpraHM3Ma BBIINOIHUTHL
COOTBETCTBYIOLIMI 00beM paboThl.

3AK/IIOYEHHUE

Takum 06pa3zom, Uit OLEHKH ONTHMAJILHOCTH JIBUTaTeIbHONH aKTHBHOCTH, Hapsy C
ApyruMd  (GYHKUHOHAJILHBIMM TECTAMM, MOXKHO MCIIOJIb30BATh [MOKA3aTed Bejodp-
rorpamMMsl, [OJYYEHHOH MO BbIleyKa3aHHOW cxeme. [lojydeHHble HaMHU JIaHHbIE
YKa3bIBAIOT, YTO MY ONpPeJeIeHHON J03UPOBAHHON HU3NIECKON Harpyske (MOLIHOCTHIO
0T cpenHeit 10 cyOMakcUMasibHOM) NBUraTe/ibHas aKTMBHOCThH MPU HOCOBOM JIbIXaHHM
BbILIIE, HEM TPH POTOBOM JbIXaHHH.
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THE DYNAMICS OF VELOERGOGRAM
DURING DOSED PHYSICAL EXERCISE

G. Eliava, R. Svanishvili, T. Tsintsadze, T. Buachidze, L. Topuria

Thilisis State Medical University; Georgian Technical University, Tbilisi

SUMMARY

Functional changes in upper respiratory tracts are the risk factors of pathology progression not
only in ENT-organs, but also in other organs and systems of the body.

The analysis of conditions of working capacity from the viewpoint of upper respiratory tracts
shows that physical training, working capacity to a considerably degree are depended on
functional status of upper respiratory tracts.

The goal of this work was to determine the criteria of optimal motor activity with the use of
veloergogram under conditions of nasal and mouth breathing.

Ergometric bicycle BD-02 was used for the research. The studies were carried out on healthy
persons.

During application of physical load simultaneous graphic recording of rotating frequency
change was conducted on recorder, which was connected with ergometric bicycle according to
certain electric circuit.

The results obtained testify the fact that a limit time of performed work is determined using
veloergograms, and this time, along with other functional tests can be used for appraisal of optimal
motor activity; at some graduated weight bearing motor activity is higher in case of nasal
breathing, than while mouth breathing.
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POJIL OKCUTOIMHA BO BPEMSI POJIOB

T. Banuweunu

locynapersennbiii ynnsepenrer nm. Akakus Leperenu, Kyraucn, I'py3us

PE3IOME

B crathe npuBeieHbl pesy/ibTaThl HENABHMX WMCCNENOBAHMI, YKA3BIBAIOLIMX HA pOJib
OKCHTOLMHA — FOPMOHA, KOTOPBIH HE TOJLKO BOBJIEUEH B MPOLECC afanTalliy MO3ra Ha CTAAuK
3apOlbillia, HO M BO3JIEHCTBYET HA LEHTPAIbHYIO HEPBHYIO cHCTeMy. Bblia nokasana ero posib B
PEry/IMPOBAHMM CHHANTHYECKON Mepeaud raMMa-aMUHOMAC/AHON KUCaA0ToH. OnucaHsl Hei-
pOnpoTeKTOPHbie IPHEKTH OKCUTOLMHA B IKCTIEPUMEHTATLHBIX YCIOBUAX MIIEMHH M IHIIOKCHU
MO3ra, a TaKke ero 3HaueHue B NPEeJOTBPAIICHHH GONE3HEHHbIX >(PEKTOB, KOTOpbIE MIOX
HCTIbITBIBACT BO BpeMs pPOLOB. McX0as M3 BBILIECKa3aHHOrO MOMHO CHEaTh BBIBOJI, YTO
OKCHTOLMH — BAXKHBIH HIOreHHbIH (aKTOP B aanTaluy mIoaa BO BpeMs PO/IOB.
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THE ROLE OF OXYTOCIN DURING THE LABOR

T. Valishvili

Akaki Tsereteli State University, Kutaisi, Georgia

SUMMARY

The results of some recent studies indicating the role of oxytocin — a hormone that is not only
involved in the process of adaptation of the brain at the stage of the embryo, but also affects the
central nervous system are described. Its role in the regulation of the GABAergic synaptic
transmission, the neuroprotective effects of oxytocin in experimental conditions of hypoxia-
ischemia of the brain, as well as its significance in prevention of painful effects that the fetus
experiences during labor are also shown. The conclusion is made that oxytocin is an important
endogenous factor in the adaptation of the fetus during childbirth.
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UCCJIENOBAHME CJIVXOBBIX BBI3BAHHbBIX NOTEHIIMAJIOB
MO3TOBOI'O CTBOJIA (CBIIMC) B TEPHOJ{ OCTATOYHBIX
SIBJIEHU COTPSICEHMIA TOJJIOBHOT'O MO3I'A 1
HEKOTOPBIX BOCHAJIMTEJIbHBIX ITPOIIECCOB

I'. Ksepnaose, I'. Anoponuxawegunu, C. Yunaweunu, T. [ypawisunu,
K. I'ozewmeunu, H. Axobaosze

DkcnepumMenTabHblil LeHTp GuoMeanLHbl M. . Beputatsunu, Toummc, [py3us

PE3IOME

Wccrenoatns  CayxoBbIX BbI3BAHHBIX TMOTEHLHMANOB MO3roBoro cteosia (CBIIMC) Ha
NALMEHTaX PA3HOTO BO3PACTA M M10J1a B IEPHOL OCTATOUHBIX SABJEHMIT PAa3HOIl CTENEH! COTpACEHNil
FOJIOBHOTO MO3Ta M HEKOTOPBIX BOCHAIMTENbHBIX 3a00sieBaHuii nokasanu rpydbie (yHKIHO-
HaJIbHbIE HAPYILIEHUs CTBOJIOBBIX CTPYKTYp MO3ra.

B neprost 0CTaTouHBIX SBJICHMI JIETKOTO COTPSICEHHS TOJI0BHOrO Mo3ra CBITIMC NPaKTUYECKN
HE OTIMYANINCH OT HOpMbI. [Tocie cpeiHero 1, 0COGEHHO, TSKEIOro COTPSCEHUs FONIOBHOIO MO3ra
CBIIMC  otuuanuch CyWECTBEHHBIMU W3MEHEHUAMHM. DTO MNpOSBIAIOCH B YMEHbIIEHUH
amIuIATY bl OTIEJbHBIX KOMMOHeHTOB CBIIMC BrIOTH 10 MOJHOrO MX HCUYE3HOBEHHS, B
YBEJIMYEHHN MX a0COMOTHBIX JIATEHTHBIX MEPHOAOB; B BO3PACTAHUM MEKIHKOBBIX JIATEHTHBIX
nepuosoB Ha one natentHoit acummerpiun CBIIMC urcu- n KoHTpanaTepaibHbIX CTOpOH. B
HEKOTOPBIX CIIy4asix HEBO3MOXKHO ObIII0 MAEHTH(ULNPOBATH OTAENbHbIE KOMMOHeHTH CBIIMC.

3uauutenbhbie usmMeHenns CBIIMC BpisiBlieHbl B MEPUON OCTATOYHBIX SBJIEHMUIT HEKOTOPbIX
BOCMIAIMTENBHBIX 3a00neBannii ronoBHOro Mosra, korna CBIIMC oT4eTinBo nokasanu xapakrep
1 CBOCOOpa3sue cephe3HbIX HapyLICHHUIT CIIyXOBON (yHKLMH.

B oraenbHbIX C1ydasx cOTpACEHMH TOJOBHOTO MO3ra, MPU KOTOPbIX CTpajgaia ClyXoBas
(yHKums, pasHuia MEXNMUKOBBIX HHTepBaI0B 111-V 1 I-11] KOMIOHEHTOB Gbila MOIOKUTETHLHONO
3HaKa, 4TO ABJIACTCSA OJHMM U3 CYLIECTBEHHBIX KPUTEPHEB PETPOKOXJICAPHOIT MAaTONOrHH.

BhisiBieHHbIe, B NEPHOA OCTATOUHBIX ABJEHHIT COTPACEHUH TOJIOBHOTO MO3Ta H HEKOTOPHIX
BOCTIAIMTE/ILHBIX 3a00/1€BaHUi FONOBHOTC Mo3ra, rpybble msmetenns CBIIMC, no-sumumonmy,
BbI3BAHBI TOBPEXKICHUEM U CEPbE3HBIMM ()YHKIMOHAILHBIMU HAPYUIEHUAMH UMEHHO CTBOJIOBBIX
CTPYKTYP, A/IeKBAaTHbIM [OKA3aTeJeM KOTOPOro SIBISETCS HEMHBA3MBHBLIA METOJ WCCIEI0BaHHS
CBIIMC.

Paccmotpenue xapaktepa usmenennit CBIIMC B conocTaBjieHuu ¢ KJIMHUYECKUMH AaHHbIMU
B pAlie Cllyyaes MO3BOJISICT MOJYYUTh MOJIE3HYIO JIOKAJIbHO-AMArHOCTHYECKYIO HH(OPMALMIO, B
YAaCTHOCTH, O HAPYLICHUH M (YHKUMOHATLHOM COCTOSIHUM CTBOJIOBBIX CTPYKTYP, NMPEeMMYIIECT-
BEHHO, CJIYXOBbIX MPOBOALIMX MMyTell.
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THE STUDY OF BRAINSTEM AUDITORY EVOKED POTENTIALS DURII\TG
BRAIN CONCUSSION AND RESIDUAL EFFECTS OF
SOME INFLAMMATORY PROCESSES

G. Kvernadze, G. Andronikashvili, S. Chipashvili, T. Gurashvili, K. Gogeshvili,
N. Akhobadze

LEPL lv. Beritashvili Experimental Center for Biomedicine, Tbilisi, Georgia

SUMMARY

The study of brainstem auditory evoked potentials (BAEP) in the patients of different ages and
sex groups in the period of brain concussion of different degrees and residual effects of some
inflammatory diseases has shown a drastic functional disturbance of the brainstem.

In the period of residual effects of mild brain concussion BAEP did not practically differ from
the norm. Following moderate and especially severe brain concussion BAEP was distinguished by
significant changes, expressed in a reduction or total vanishing of amplitude of each BAEP
component, an increase of their absolute and interwave latent periods, occurring on the
background of latent asymmetry of BAEP on the ipsi- and contralateral sides. Sometimes it was
impossible to identify the separate components of BAEP.

The important changes in BAEP are found in the period of residual effects of some
inflammatory diseases, when the study of BAEP has clearly shown the character and feature of
grave disturbance of auditory function.

In some individual cases of brain concussion with a damage to the auditory function the
difference between I11-V and I-1II interwave intervals was characterized by a positive sign, which
represents one of the important criteria of retrocochlear pathology.

It seems that the drastic changes in BAEP displayed in the period of brain concussions and
residual effects of some inflammatory brain diseases are induced by the damage of brainstem
structures and serious functional disturbances which appears to be a noninvasive research method
of BAEP

The discussion of characteristic changes in BAEP and matching them with clinical data, in
some cases give us the opportunity of getting the useful local diagnostic information about brain
stem structures in particular, predominantly about the damage of auditory pathways and their
functional condition.
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PE3IOME

AIHOY HEBO3MOXKHO paccMOTpeTh Kak 0060cobineHHoe 3aGoneBaHme. Mbl 06Cie10BATH
MALMEHTOB C OOCTPYKTUBHBIM afHod B BO3pacte 45.4 £ 5 jiet (n=44) u KOHTPObHYIO Ipymmy,
COCTOALLYIO M3 3[0POBbIX CyOBekTOB (n==44) co cpeanum BospactoMm 36.3 + 5 ner. B ofeux
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TeMaTOKpHT — 39+ 5. B KOHTpOJLHON TIpymre arperaius SpHTPOLMTOB Oblta 25.0 £3.
Jepopmaiins spuTpounToB — 2.23 £ 0.02, Bsi3kocTh Mmiasmbl — 1.25 + 0.02, rematokpur — 45 + 3.
[lo kaxxaOMy NOKa3aTe o MPOBOAMIOCH CPABHEHHE CPEJHEro apu(PMETHUECKOro 3HAYCHUs IJis
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BLOOD RHEOLOGICAL STATUS IN OBSTRUCTION APNEA
M. Mantskava, G. Azikuri, N. Momtselidze, N. Mitagvaria

I. Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia

SUMMARY

Sleep apnea is an independent pathology and a powerful stress for the organism. Apnea affects
different systems. 44 patients with obstructive apnea (age 45.4 + 5 years) were under observation.
Control group consisted of healthy subjects aged 36.3 + 5 years. Rheological status in the group of
patients was as follows: RBC aggregability index — 42.7+ 7.2, RBC deformability index was
223 +0.06, plasma viscosity — 1.27 + 0.03 and Het — 39 + 5. The same parameters in the control
group were: RBC aggregability index — 25.0 + 3.0, RBC deformability index —2.23 + 0.02, plasma
viscosity — 1.25 £ 0.02, Het — 45 + 3. The obtained data allow to recommend clinicians to include
disaggregants in standard treatment of obstructive sleep apnea.
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IPOBJIEMA BOSHUKHOBEHN S ®U3MO0JIOT MYECKUX KOPPEJISITOB
JAUCTPECCA HA IIOYBE IICUXOI'EHHOI'O CTPECCOPA

M. Mazpaosze

locynapcrBennblii ynusepenter Akakus Lieperenn, Kyraucu, [py3us

PE3IOME

B crathe nocrapiieH BONpOC, Kak BbI3bIBACT NCUXONOMMYECKHiT cTpeccop (GU3HOIOrnuecKyio
HanpsbkeHue-MoOMIM3aLMIo opraHusma. 1o pacnpocTpaHEHHOMY MHEHMIO, BCE HAUMHAETCs OT
KOTHUTHBHOW OUEHKM CUTYallMH, HO, Ja)Ke €CNIM J0MYCTHM, 4TO TO TaK, KOHKPETHbIN MeXaHu3M
BO3/CHCTBUS KOTHUTHBHOW OLEHKM Ha (r3MonorMueckne npouecchl Bce xke He HaiizeH. Kpome
TOrO, MPOTEKAHME JUCTPECCA B IKCTPEMAILHBIX YCIOBUAX MOKA3bIBAET, YTO CTPECC HAUMHAETCS HE
OT KOPHUTUBHOM OLEHKH, & OT MTHOBEHHBIMHU TOBEJICHYECKUMU 1 SMOLMOHAIBHBIMH PEaKLUAMH.
JIns KOrHUTUBHOM AKTMBHOCTH CyOBeKT 0CBOOOXHAeTCs no3zxke. [lyTeM crenuanbHOro aHaiusa
MBI TPULIA K BBIBOJLY, YTO B CTPECCOBOM CUTyalMU MPOUCXOAMT AKTHBALMs (PUKCHPOBAHHON
FOTOBHOCTH JUI AQKTUBHOCTM B TaKUX CHMTyalMsX. B Tpy3MHCKOM MCHXOJOrMH TOTOBHOCTH
AKTHBHOCTH Ha3bIBAETCs YCTAHOBKOM. [10 HalleMy MHEHUIO, CTPECC — 3TO 0COOBIi BUJI yCTAHOBKH,
M CBA3b MEXY (M3MOJOTHYECKHMMH M TCHXOJOTMUYECKMMH KOPpEsTaMu JMCTpecca Orocpel-
CTBOBaHa CTPECCOBOI YCTaHOBKOIA.



PROBLEM OF INITIATION OF PHYSIOLOGICAL CORRELATES OF
DISTRESS ON THE BASIS OF PSYCHOGENIC STRESSORS

M. Maghradze

Akaki Tsereteli State University, Kutaisi, Georgia

SUMMARY

In the article the issue is discussed how the psychological stressor causes physiological tense-
mobilization. According to the common view, everything starts with the cognitive assessment of
situation. But even if this is correct, specific mechanisms of initiating physiological processes by
the cognitive assessment are still to be found. Along with this, the course of distress in extreme
situations clearly show that stress starts not with the cognitive assessment, but with the rapid
behavioral and emotional reactions. A person just lately finds the time for cognitive activity. Based
on the special analysis we conclude that in stress situations general genetically fixed readiness for
reaction to such situations is activated. In Georgian psychology the readiness for activity is called
“the setting”. In our opinion a stress situation is the specific kind of setting and the connections
and interrelations between physiological and psychological correlates of distress are intermediated
by stress setting.
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EMOTIONAL STATE AND SEIZURE ACTIVITY

Z.I. Nanobashvili, I.G. Bilanishvili, M.D. Barbakadze, I.G. Khachidze,
N.A. Khizanishvili

Ivane Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia

In our study, we tried, first — to elucidate whether the induction of emotional behavior
resulting from the stimulation of the dorsomedial hypothalamus (DMH) influences the
development of seizure activity in the course of epileptogenesis within the framework of fast
kindling (stimulation of the hippocampus) and, second — to estimate if such stimulation is
capable of modulating manifestations of generalized seizures under conditions of the pre-
formed “full” epileptic syndrome. The stimulation of DMH in the above two experimental
situations resulted in significant suppression of both electrographic and behavioral
manifestations of seizure activity. We hypothesize that the respective emotional reactions can
be interpreted as the phenomena of instinctive behavior having an adaptive defensive
significance. These reactions are related to inhibitory processes providing protection from
the development of seizure activity.

Key words: emotional behavior, seizure activity, hypothalamus, rats

Emotional disorders, such as the manifestations of anxiety and fear, depression, and
aggression are frequently observed in the patients suffering from temporal epilepsy.
These psychiatric symptoms can arrive in the course of development of seizures or after
such episodes, i.e. in a postictal mode. In some patients, however, emotional disorders are
observed within intervals between seizure attacks, i.e. interictally [8]. The mechanisms
responsible for susceptibility to mental disorders in subjects suffering from epilepsy
remain to be mostly obscure.

Kindling is extensively used as an animal experimental model in attempts to interpret
the phenomenon of interictal emotionality and effects of epileptiform activity on
emotional behavior in humans. These aspects frequently fit the main goal of the
respective studies, but the reverse statement is incorrect. It is interesting that interictal
emotional disorders related to temporal epilepsy per se can be significantly modified
under the action of anticonvulsants. Some agents that are effective as anticonvulsants,
however, evoke noticeable side effects that can mask the interictal emotionality.
Moreover, some of these drugs can even intensify the interictal emotional phenomena [1, 9].

At the same time, the corresponding emotional disorders can be interpreted as the
appearance of interictal behavior possessing certain adaptive significance. They can be
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considered to be a “side product™ of the inhibitory processes providing prote¢tiofoin
the initiation of seizures in the future.

There were two main goals in our study. First, we tried to elucidate: can emotional
behavior evoked by stimulation of the emotiogenic zones of the hypothalamus influence
the development of seizures in the course of epileptogenesis? Second, we wanted to
estimate: can such a stimulation modify manifestations of generalized seizures within the
period where a “full” epileptic syndrome has been stably formed earlier?

MATERIAL AND METHODS

Wistar albino rats weighing 250-300 g were kept under conditions of a 12/12 h
illumination cycle with free access to food and water. Housing of the animals, surgical
manipulations and euthanasia of them were carried out in accordance with the rules and
standards accepted by the scientific community of the European Union, legislation of
Georgia, and the Committee on the care and use of animals in the Center of Life Sciences
of Georgia. Instructions of the administration of the National Institutes of Health
(Bethesda, USA) on the care and use of laboratory animals (NIH Publication No. 88-
2959) were also taken into account. The animals (n =24) were anesthetized by sodium
pentobarbital (40-50 mg/kg, i.p.). Bipolar stimulating/recording electrodes (stainless
steel) were stereotaxically [7] implanted in the ventral hippocampus and dorsomedial
hypothalamus (DMH). Bipolar stimulating/recording electrodes (stainless steel) were
stereotaxically- implanted in the ventral hippocampus and dorsomedial hypothalamus
(DMH). A monopolar recording macroelectrode was placed on the surface of the motor
cortex; the reference electrode was fixed between the skull and head muscles. The above-
mentioned structures were stimulated at least 10 to 12 days after the surgical intervention.
The hippocampus was stimulated using a fast kindling protocol (10-sec-long series of
rectangular 400-450 pA 1.0 msec-long current pulses, intraseries frequency 10 sec). The
DMH was stimulated by 0.5-msec long current pulses with a 50 sec frequency. Such a
stimulation evoked behavioral manifestations of fear/anxiety. For the estimation of
hippocampus excitability and the stability of manifestations of the epileptic syndrome,
five test stimuli with 5-min long intervals were applied to the hippocampus at different
time intervals (2 and 4 weeks) after the induction of fast kindling. ’

The differences between the parameters of kindling-induced behavior were estimated
using non-paired f-test or factorial dispersion analysis (ANOVA) with a post-hoc
Bonferroni-Dunn test. The development of kindling manifestations was estimated using
ANOVA for repeated measurements. The intergroup differences were considered to be
significant at p < 0.05. |

RESULTS

In experiments aimed at studying the effects of DMH stimulation on the process of
epileptogenesis, the animals were subjected to 40 episodes of isolated stimulation of the
ventral hippocampus in the fast kindling paradigm or combined stimulations of the
hippocampus and DMH; then the effects of isolated stimulation of the hippocampus were
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tested. When rats were subjected to test stimulation of the hippocampus 2 and 4 weekei s
after the beginning of the kindling protocol, several seizure manifestations corresponding
to the 4th or Sth level of the scale were observed. The mean intensity of behavioral
seizure activity was obviously higher, as compared to that at the initial five stimulations
of the kindling procedure. The mean duration of ADs in the electrohippocampogram
(EHG) composition initiated by test stimulation of the hippocampus was also
significantly higher on the 2nd and 4th weeks, as compared to the respective index upon
five initial stimulations. The intensity of electrographic seizure activity (number and
duration of the respective potentials in the EHG composition) upon test hippocampal
stimulation was significantly smaller within all time intervals in case of simultaneous
stimulations of the DMH and hippocampus than that under conditions of isolated kindling
hippocampal stimulation.

The mean intensity of behavioral seizures (in points) upon test stimulations of the
hippocampus 2 and 4 weeks after the beginning of the kindling procedure was also
several times smaller than in case of isolated kindling stimulation of the hippocampus.
Thus, parallel stimulation of the DMH resulting in the development of the state of fear/
anxiety and initiating an avoidance reaction can significantly suppress the epileptogenesis
process despite the presence of an accompanying 0 rhythm in the hippocampus.

In the subsequent experiments we have tried to estimate if combined stimulation of the
hippocampus and DMH can weaken the seizure phenomena in animals with stably pre-
formed manifestations of limbic epilepsy. First, the animals were subjected to isolated 40
hippocampal stimulations in the paradigm of fast kindling. and only then was their state
tested by stimulations of the hippocampus applied simultaneously with those of DMH or
without the latter. When such animals were tested by hippocampal stimulation 2 and 4
weeks after kindling initiation, they frequently responded with the development of several
seizure attacks of the 4th and Sth grade. The mean duration of ADs evoked by
hippocampal test stimulation was significantly greater than in the course of five initial
stimulations (Fig. 1).

120 3%

80 4

40 |

T T .
After kindling 2 weeks 4 weeks

Fig. 1. Effects of combined stimulation of DMH (2) on the duration of EHG seizure discharges
after the termination of the kindling procedure. 1) Effects of isolated test stimulation of the
hippocampus. Asterisks shown cases of significant differences at intergroup comparisons shown
by brackets above the columns
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In rats subjected to additional DMH stimulation, the intensity of behavioral*s QUfgéiJ

as well as the duration and number of hippocampal ADs, were significantly smaller, as

compared with the respective indices in the group subjected to isolated hippocampal

stimulation. Such a relation was observed within all time intervals (Fig. 2).
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Fig. 2. Effects of combined stimulation of DMH on the intensity of behavioral seizures, points,
after the termination of the kindling procedure. Designations are the same as in Fig. 1

DISCUSSION

Our experiments for the first time gave direct proofs of the statements that the
activation of the DMH resulting in the initiation of emotional behavior (anxiety/fear)
interferes with the development of seizure activity initiated by the kindling procedure
(hippocampal stimulation). The stimulation of the DMH not only inhibited the
development of generalized seizures in the process of epileptogenesis, but also
significantly decreased the number and duration of generalized convulsions in rats with
preliminarily evoked epileptic manifestations. The limitation of the “limbic” seizures
generalization resulting from the stimulation of the hypothalamus and/or development of
behavior with anxiety/fear manifestations correlates with modulation of field electrical
activity of the hippocampus. As is well known, the hippocampus generates rhythmic slow
field activity, namely the 6 rhythm after the stimulation of various receptor formations
and direct stimulation of a few cerebral structures.

Some authors mentioned that the activation of the septo-hippocampal pathways
resulting from sensory stimulation or the stimulation of the hypothalamus and a few
brainstem structures is accompanied by a decrease in the frequency of spiking of
hippocampal pyramidal neurons [2]. On the other hand, it was shown that the frequency
of discharges of hippocampal interneurons increased in this case. Besides this, the most
regular O waves were observed in the course of paradoxical sleep, when background
activity of pyramidal cells was mostly intensely weakened. The basket cells represent the
most numerous morphological type of hippocampal interneurons; from the functional
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state, they are believed to be inhibitory units [4]. Precisely hippocampal interneurons ar¢ "
generally qualified as 6 cells. Therefore, reciprocal relations between the intensities of
seizures and of O activity, on the one hand, and manifestations of seizures and the
fear/anxiety state, on the other hand, can be interpreted as a sort of regulatory effects
provided by inhibitory mechanisms under conditions of generation of the 6 rhythm. Our
findings allow us to suppose that the augmentation of inhibitory processes in
hippocampal neurons in the course of DMH stimulation can trigger the mechanisms
preventing the development of epileptiform activity. The generation of the hippocampal 0
rhythm is in fact a physiological state preventing the involvement of cerebral mechanisms
in generalized seizure activity. The following possible mechanism could be considered as
another one. The development of the anxiety/fear state evoked by stimulation of the
DMH can result in activation of the locus coeruleus (LC), and this event is capable of
preventing generalization of seizure activity induced by hippocampal kindling. It is well
known that the noradrenergic system of the LC is significantly involved in the regulation
of behavior looking like fear/anxiety [2]. Moreover, as was convincingly demonstrated,
efferent influences from the LC can effectively modulate an inclination to seizure
initiation. The experiments with impairments or destructions of the LC substantiated the
hypotheses on the anticonvulsant role of the LC noradrenergic system. The impairment of
LC neurons transforms a state with sporadic seizures into a self-maintained epileptic
status [5]. In turn, neurons of the LC can also activate the thalamic reticular nucleus
(TRN) in the course of development of fear/rage behavior evoked by DMH stimulation.
The TRN is richly innervated by noradrenergic fibers coming from the LC. The
extracellular application of noradrenaline to TRN neurons or electrical stimulation of the
LC results in an intense excitation of neurons in the above thalamic nucleus. In this
respect, the following fact is rather interesting. The direct stimulation of the TRN can also
suppress the development of generalized motor limbic seizures, both in the course of
epileptogenesis and under conditions of the pre-formed epileptic state [6]. Therefore, our
study demonstrated that the induction of emotional behavior resulting from DMH
stimulation can significantly suppress the generalization of motor limbic seizures within
the dynamic phase (epileptogenesis) and decrease the manifestations of seizure activity
related to pre-formed limbic epilepsy.

We suppose that the corresponding emotional manifestations can be qualified as a
correlation of instinctive behavior possessing adaptive defensive (protective) significance.
Such manifestations look like “side” products of inhibitory processes whose initiation is
directed toward protection from the development of the seizure activity.
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SMOIMOHAJIBHOE COCTOSIHYE U CYAOPOKHASL AKTUBHOCTH
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PE3IOME

OCHOBHasi 11eJIb HAlllero MCCle0BaHus Oblja JBOSAKOIL: BO-TIEPBLIX — BBISICHUTbL, MOXET JIH
9MOUMOHAIBLHOE MOBEACHME, BbI3BAHHOE CTUMYJALMEH MOLMOTEHHBIX 30H JIOpCOMEIHAJILHOIO



IUNoTaNaMyca, BO3AEHCTBOBATH Ha Pa3BUTHE CYIOPOT BO BPEMs SIHJICNTOTEHE3a; BO-BTOPBIX =
YCTAHOBUTb, MOXET JIM TNOAOOHAs CTUMYJALMS W3MEHUTb MPOSIBICHUE TI'eHEePaIn30BaHHBIX
CYIOpOT, KOrJa TMOJHBIA SMHUIENTHYECKH CHHAPOM Obli cTabuiabHO cHOpMUPOBaAH 3apaHee.
Crumynsuus rurotaiamyca B 00EHMX OKCNEPUMEHTANbHBIX CHTyallHsX TNpPUBOAMIA K CY-
IECTBEHHOMY TOIABJICHHUIO 1 2JIEKTPOrpaduyeckyX i MOBEACHUYECKNX MPOSABICHUIT CyL0POKHOI
aKTHBHOCTHM. MbI Mpe/rnosaraeM, YTO COOTBETCTBYIOLUME AMOLHMOHAIbHBIC DPEAKLHU MOTYT
paccMaTpuBaThCA  KAaK IPOSBICHMS MHCTMHKTHUBHOTO IIOBEICHHA, HMEIOLIEro  ajanTHBHOE
3AUMTHOE 3HAUCHHE, ¥ OHU CBSA3AHBI C TOPMO3HBIMHU MPOLIECCAMH, 00ECHIeUHBAIOIMMH 3aLIUTY OT
BO3HHKHOBEHHS CYI0POKHON aKTHBHOCTH.
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M3YYEHUE BUOXUMHMYECKHUX U ®U3UOJIOI MUECKUX MEXAHU3MOB
JIEUCTBUS PELEIITOPOB TUCTAMMHA-3 B OPTI'AHU3AIINA
“TPEBOKHOI'O IIOBEJAEHUA”

P. Caxanoenuose, H.lomcuanuoze, E. Incynaxuose, E. Tomcuanuoze

locynapcersennbiii ynusepenrer Akakus Leperenn, Kyrancn, Ipysus

PE3IOME

Muenns 0 BAMSHMM PELENTOPOB MMCTAMMHA-3 HA BbICIIME (YHKLMH LEHTPATbHOI HEPBHO
CHCTEMBI, B HACTHOCTH HA pEryjsuuio “TPEBOKHOIO TOBEJACHHS™ BechbMa CMYTHBI i
HEOJIHO3HAU HBI.

Lenbio wceries10Banus SBIAIOCH H3yueHHe MOJYJIMPYIOIIEro AeHCTBUA THCTAMHHIPIHYCCKIX
MexannsmoB B LIHC, ocyuiecTienme KoToporo BosMakHo ¢ yuactiem H3 peuentopos.

OKCNepuMEeHTbI MPOBOAMIUCH HA TaGOPATOPHBIX Kpbicax-camuax. TecTHpOBaHME TPEBOKHOTO
COCTOAHMA OCYUIECTBWIIOCH [0 TMpHeMa aroHucTa H3 peuentopoB — MeTWIrMCTaMuHA i
aHTaroHNcTa — Geracepka, a Takke nocjie ux npuema. [IpUMEHsIINCH MOBeAEHUECKHE TeCTbl: 1)
T.H. “HaKkazyemoe MUTbe BOIbI” M 2) “BO3BBIICHHBIN KpecTOOOpasHblil NaGupuut”. CraTHcTH-
ueckas 006paboTka OCyIIeCTBIIACH [0 KpUTepHio t-CThioIeHTa.

Hcnonb3opanue BbIGOPOUHOr0 arOHHCTa THCTAMHHOBBIX H3 penentopos — MeTuiructammna n
BbI3BAHHOEC OTUM YCHJICHHWE TUCTamMuHOpruveckoit nepesaun B I[HC He nano mnosbiiieHus
TPEBOKHOTO  MOBEACHMS, HAOOOPOT, MO CPABHEHMIO C KOHTPOJIEM, TPEBOXKHOE TOBEICHHE
CPaBHUTEILHO MOHU3MIOCH. TakKe, UCMOMBb30BAHME AHTArOHMCTA — GeTacepka Aano Takoii ke
pesysbrar. [10 CpaBHEHMIO ¢ KOHTPOJIEM, 3HAUNTENILHO IOHU3MIOCH TPEBOYKHOE MOBEICHHE.

Takum 00pasom, BiMsHME aroHucta H3 pelenTopoB Tak ke, KaK M aHTArOHUCTOB B
OTHOLIEHUM TPEBOKHOIO MOBEACHHs OKa3bIBAET CUHEPIeTUUECKOE JEHCTBUE U BLIPAXKAETCH B €ro
TOHIKEHHUN.
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THE STUDY OF PHYSIOLOGICAL AND BIOCHEMICAL MECHANISMSLO
HISTAMINE-3 RECEPTORS ACTION IN THE REGULATION OF
ANXIOUS BEHAVIOR

R. Sakandelidze, I. Lomsianidze, E. Julakidze, E. Lomsianidze

Akaki Tsereteli State University, Kutaisi, Georgia

SUMMARY

The opinions on the effect of histamine receptor-3 in the higher functions of the central
nervous system, in particular in the regulation of anxiety behavior are very vague and
controversial.

The goal of this study was to investigate a modulating action of histaminergic mechanisms in
the CNS, the implementation of which is possible with the participation of the H3 receptors.

The experiments were carried out in laboratory male rats. The testing of anxious state was
conducted before and after taking Methylhistamine — an agonist of H3 receptors and an antagonist —
Betaserc. The following behavioral tests have been used: 1) the so-called “punishable water
drinking” and 2) the “elevated plus maze”. The statistical processing was done according to
Student t-criterion.

The use of selected agonist of histamine H3 receptors — Methylhistamine and induced by it an
amplification of histaminergic transmission in the CNS did not increase an anxious behavior, on
the contrary, as compared to the control, an anxious behavior was relatively decreased. Also, the
use of antagonist — Betaserc had the same result. As compared to the control, an anxious behavior
was significantly decreased.

Thus, the effect of H3 receptors agonist, as well as the effect of antagonists regarding an
anxious behavior had a synergistic action and is expressed in its decrease.
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0g- 9@ 0@ dgoaols  gJl3g@m0dgbBymo  domdgwoiobols  (396¢®o: b0Mm0-
bogol ©g3s@@dgbG0l, bgodmdmJlogmemmaool ©g3s@Esdgbdo?

0bGG3gtodmbgomagdse  0bpygEodgdgmoe  gJldGsgx@gegmo  gdoggodobol
dgamols Bgobob gx@gEgdol 3Ommogghsgogm 5JBogdmdaby gogmgbol Bglfsgmolb
dobbom o8mygbgdym 0dbs domgoboggto Es Fodmmmyogto Jgmggel dgmmegdo:
SDS-PAGE  gmgjd@mgm@gbo, ©gblogmdgg@os, dodmdbg@o obpgdlol gsblsbmgas
3bg@-gmbobom  gmgdom dgamol Ggobol bsabBo Lobsmmol Bog@mlgm3om Amp-
lival, Zeiss. dgegagool bEsGobBogg®o sbsmobo hsGs@es OriginPro, Image) o
ANOVA  36mpy@sdgmo  3539Bgd0lL  aodmygbgdom. @rol xangBo  gmbdommmnst
Bgrsmgdoo  gdoggodobol gogmgbomn  Fgobodbgds Fodmbado siBog@mdol 3603-
36gmmmgsbo  Bgdzomgds (gmbd@mmo MI 0.17£2.0; s MI 0.09+0.7; p< 005).
dgmol Ggobol gx@grgdol IGmmoggMszogm@o SJHogamdol Ggagmszos brgds
00 30@gdal gdoggodobom Impogogszool abom, 569 gdozgoGomomgdom. ©gb-
bo@mdgdHgmds Sbogobds agobggbs, Hm3 9doggoBobol yogmgbom 3ol xanxgoel
dgmol Bgobol mobs@Bo o@ odmgmobps @ogo (3omgdobs, Jg@dme 166 kDa, 29
kDa s 13 kDa, &o3 8ogomomgdl 53 @Eomgdol 305]B0ggdgm  ©gadoeszosby,
boge 115 kDa 3sbob 3Jmbg 3oms ©s3s@gdom 06s gddmgmgbogmo. Lsgs@sygpme,
53 ool mogasbol sJlgmg@s3ogmds ©ga@sEs3E0sd asbsdo@mds dolo bEHsdo-
@obd300. 53M0geE, ESEagbomos, Gm3 in vive obpgEo@gdgm gJuA@sgRG R
9%0330006L 5Jgl g6t gosmsbml Jgds@m-Jbmgomgdo ds@og@o ©s d9bgd@ogse
hog@mml  Bopsgx@geygm  3GmEgbgdde. domgdgmo  Ygrogagde 360Tgbgmmgsbos
bboggto  @osgopgdol  glommmposTo aolisigggee ©s dobbmdMogo  mg@sdools
sbomo abgdols dogdolbmgols.

Boggobdm  bodygggdo:  9d0430H060, (0ol ©ga@oEs30s,  3OME0GIASGE0E0
>JHogamds

960330006-30mF gobmdsl - LolbiGgdolb g9bjzogdol wedmgggs Lodlogby®o
©0go©Ydg0l,  dso  dodol  dgds@m3mgbols Lbogy®o  @osgowgdols  aobgo-
mo®gdol dobgbo bpgds. 3bmdognos, @md in vitro gJLEOsgx@gEgmo gdo-



W/
266 \%/

- oA 9613594
3306060 gGmg9ds  Bowonxdaenm 3GmEIbgdTo ©s INGYIE0 (50 gmal

0b3ododgosl 0ofgggl, @oi fggh Bogd  Bo@odgdamo  gdl3g@madgbdgdomsg
©ob@geegds [6, 7] wegobmgol wswygbomos gdlE@Sgx gm0 9d0 g0
Hobols sbogo @m0 gx@geama ogmol Ggag@s3osBo. ol Fo@dmopygbl
G-gogobmob JgFygomgdgmo @g393dmmols CXCR4A-0l sgymboli@l, Gog odsh
60dboglh, @md CXCR4  odogg wcmb  Fomdmowagbl  gJl@@sgx®gonmo
9004306060l @g33HOOAL  @go mEo@gdol  393d@sboTo  [5]. gdLpGygy
G990 9d03306060 Bo@mgmos  Jgdsdm3mgbols Mganms3osdo s 9x-
G9egool bOwols Lyddglbool ©s s3m3Gmbol dgoosdm@o bpgds. STAT3-0b
(H®oblg@03300L  5JHogodmcol) 3GmEgLmdsTo  EgadsEs0ol  byodgdop
2o0JH0gadol podm in vitro gJlHGsYx MR 9d0330(H0bL Fggdmos Tgse-
Vool gx6gedo ®9G93H™@-05dm 0 dgmo gbpmzodmbol abom ©s gy
bob gdogg0H060l dopogx@gogmo 3gemo [1-4].
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Bggobfogmgm  06H@>3gO0Hmbgsmygdse  Jgggebomo  gdoggodhobols  yog-
magbs  dgenol Bgobol Pgx@gegdol 3Gm@mogg@sogm  5JBHog@mdaby. gdi-
396039600 odmygbgdgmo ogm  b@sLGnmo 100-150 3 wgemo  goBnsy-
3900L MO0 X39R0, OMIg@msysh mommygmo Fgeagdmws 6 bmggmolysh.
306039e0, bogmbd@mmm xango — 0b@oddumo 3bmggmgdo. Jgm@g, ool
XoaB0 — 3boggmgdl 0bhGadghegmbyomgbon pogggeRen 200 gpim
960330H0bol  mOxgBepo  0bgdzns, 24-Losmosbo  0bBg@gsmom  womols 9
\soom\;] obogs  sgowgn dgmdg 0bgj3oosb 6 bosmol dgdwgy ool 3
Loomby.

Gbmgamadby  Grgdo  hoBodms 03 dgMo@sTgomols  9Jl3g@0dgbmma
bdomdgeoiobols 396@G o s@lgdgmo domgmogol Lsddml Gog@ Q)ng}ﬁogmn
9003900 beddgdol Jglsdsdolo. mommggmo 3bmggaols ds@dogols dgmo-
©ob vgo@gm dgeol Ggobo g gJaOmammgbolngol Gommgsbo @mobogol o
GOHOEO0YG0  gamgsolbmgols bogbol dmlsdbopgdmap. bozbo  Fggmgdgn
Sbyg@-gmboboo. dgaoli Bgobols gx@gegdol doFmby@o siHoy@mdals gsb-
Lob@g®obmgols mommgygen 60dyddo egomgsamgm 3000 gy @goo.

JoHobgeo  0bpgdlo  aobglobegdgm 1000 gx@goby  Jodmbgdl
GomEgbmdols  dobgogomn  (3GmIomy).  Jodmby@o  0bogdlol  asblsbeghs
brgdmws  sbyd-gmbobon  Jgogdogn  dgaol  Bgobols bs3bBo  Lobsmmol
dog@mlgm3om Amplival, Zeiss.

‘d99p900L  LASHoLHgYG0  sbogobo  Bo@omes  OriginPro, Imagel s
ANOVA  36mp@sdgmo  3539BH900L  a08mygbgdom.  gx@goanmo  mabsdo
Jmdbopes RIPA 398900l aodmygbgdom, @Gmdgmoi dgoiogl 150 mM NaCl,

50mM Tris-HCI pH7.4, ImM EDTA, 1% bs@@ogdol wgmjlobmas@ls, 1% Triton-

100, 0.1% SDS s 300mFg5bgd0l  0630d0Hm@gdL.  @obo@ols  Lbgoslibgs
BO5J30900L  Gogmgsabo  gdsagbmmds  asdmggmgnmos  mgdaols  SDS-
PAGE 15%-056 g0 do.
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Godyg ol aodblbgamo dugg@o: 0.05 M Tris-HCI, 2% SDS, 10% aaroyé ‘
0.1% demdggboaols @@y, pHE.8. opgb@Bogozeool dobbom  Gomgdols
domgygmg@o  dolgdol dobgogom hs@s@os ©gblo@mdghagmo  sbogobo.
2obolobmg@s  doGmby@o  obwpgdbo. gdoggo®obo, Ripa d9xgho ©s ULbgs
095JB0g900 dgdgboanos Sigma s ABCAM-0@ob.
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06@G39M0GMmbgom@sp  dgygsboao  gJliA@syx@gegmo  9doz308060l
dgerols  Bgobol  gx@gegdol  dGm@oggdsgogm  5JHogmmdsty  aogargbols
YgbVogemol Jobboo ho@omgdgmds ggagged ggohggbs, @md ol xagado
9603300060l gogamgbon doBmby@o SJHondmds jmbH@mmmmsh dgwsmgdom
360936gammgobo  o®mols dg830Mgdgmo (mbddmeo MI 0.17 £2.0; o> MI
0.09+0.7: p<0.05) (Lbyd. 1. gdoggopomo®gds @0l ool 3mld-
HHbLEsE0gMo  Jmogogszos.  9JbEOsYxOgEgEo  9dogzodobom  3Mmeno-
BIO>30g@0 5JHogOmdols momJdols 50%-00m 0bdodo@gds 9@mdbodgbgamgbow
dogmomgdls  gdoggodobom  gxdgogmo  Goggdol  dgBHodmaabdols  @y-

O [CRICTRURE

dogmbyo i
L |
0.15 i
0l e S 5 -
Dl e =
J0bGG (0o |

byg@. 1 gmbd@meo 1 0.17+2.0; @es 1009£07; p< 005

hgabo  gdL3g@odgbBom  ao0Ggs, @M Gomsms  gAMmo xR0 S@ol
0bHG3g@H0GHMbgo@m s Tgggobogro  gdoggoBobols Lodobby. o3 Gomgdols
00gbH0go 300l dobbom  ggolfsgmgmn  dg@ols  Hgobol  gx@gEgdols
@o'bo@ol  gogmgabo  jmddmbogos  @gdmols  gegOmgmagbon.  gengd-
OOOFOAMM5d0l ©gbloBMIgHHgmo sbagobo yoggmws jmbHmmeols s
ool 60dgdgddo  Lbgowslbgs  Bmegsamag@o  dolgdols 8Jmby  Goggdol
0©gbG0g030Mgd0L Jobbom. ygmols gbloRMIgH@Humds sbomobds agohggbe,
G0Od 950330H060L gogmgbom ol xangel dgmol Gzobol @oboGdo o6
podmgeobes  Gogo  omgdols, gg@dme 166 kDa, 29 kDa s 13 kDa, @og
Jogmomgdls o3 ogdols gosdHoggdgm  EgyGoszoshy, boeme 115 kDa
dobol 3Jmby  Gogs  ©sds@gdom  ofbs  gedmgmgbomo.  Lsgstegome, o3
gogoli @opobols oflgmgdozogmds ©ga@eEsiosd gobsdo@mds Jobo Lo-
dogmobaos (b, 1).
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vl
dgeol Ggobols @obs@ol ©gblodmdgdegmo sbsgmobols 'H;];Q;]aagéﬁmmm
353mge gbomo 06 >JH G0 3ol 3bmggmgdols
Ne ao(?:r?g:’?mlfﬂ) 3oggdol dmgogyn- | (3bmggmgdol | omgdo (gdoggodobols |
@0 dsbs (kDa) Gomgdo 063305 200 Bgp/dm) |
1 0.026 165 * - i
2 0.73 109 <k + J
3 0.85 102.3 + +
4 1.022 912 + +
5 1.168 832 + +
6 1.38 724 + +
7 2.14 457 + +
8 272 316 + -
9 375 16.5 i +
10 4.12 13.18 + -
11 435 1148 - +
12 5.66 5.5 + +

o 9b0aos, HMI in vivo obpyio@gdee 9JLBOS YR G gY@ 950330806l
oJab 9bo@o  goamabeml  Jgds@m-Jlmgomyg@o  doMog@o s dubgdMogse
bog@oml  Jowsgx@gegm  3GmEgbgdbo.  Gbowos, @m3  dgaols  Fgobols
3OO@oFIASG0Y@o  3JHogOmdols  Ggygmsios  bpgds  @Gogo (30 gdols
90033060600 dmEogogeiool abom. 88 omgdol  0dgbmmmyon@o Ay
MOEYo0n 0 bH0Bo oG0s  dgdeamdo jamggol Lagebos. Fomgdamo gy
0900 360d3bgamgobos Lbogy@o  ©oogogdol  gHommmyosdo  golisd jgggom
o JobbmdMm0go mg@adools sboma abgdols dogdobmgols.
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UHI'MBUPOBAHUE MPOJUPEPATUBHON AKTUBHOCTHU KJIETOK
KOCTHOI'O MO3I'A BHEKJIETOYHBIM YBUKBUTUHOM

P Cyoxcawieunu’, H.B. Hopamaweunu', H.H. I'sunaose’, K.H. Anuyuaypi’’

Llentp Z)Kcnepumema.nbuou 6uomennuunbl um. MB. Bepurawsuin, TowmcH: aenaprameHt
6;40(1)14314104 JienapTaMeHT HelpPOTOKCHKOJIOTMH

PE3IOME

C Lesblo M3y4eHUs BIMAHUS BHEKJIETOUHOIO, HHTPANEPHTOHEAILHO BBEICHHOTO YOUKBUTHHA
Ha NpoN(EepaTUBHYIO AKTUBHOCTb KJIETOK KOCTHOIO MO3ra ObliM NPUMEHEHb! OHOpH3HuecKue 1
wironornyeckue Metoabl: SDS-PAGE anextpodopes, NCHCHTOMETpHS, ONpeieieHHe MHUTOTH-
YECKOI0 MHJICKCA HAa Ma3KaX, OKPAIUEHHBIX a3yp-303MHOM C HCIOJIb30BAHUEM CBETOBOTO MHK-
pockona Amplival, Zeiss, Ma3ku OKpalIMBaJINCh a3yp-203MHOM. BbUIM HCMONB30BAHBI METOJIbI
crarueTryeckoro ananusa OriginPro, Image) 1 ANOVA. B onbITHOM IpyIine )UBOTHBIX BINSHHE
YOMKBUTHHA BbI3BAJIO 3HAYMTE/ILHOE YMEHbIICHHE MUTOTHYECKON aKTHBHOCTH MO CPABHEHMIO C
KOHTPOJILHO#  rpynmnoii  (koHtposib MI0.17 +2.0; ombir MI0.09 + 0.7; p <0.05). Perynsuus
nposndepaTUuBHON aKTHBHOCTH KJIETOK KOCTHONO MO3Ia OCYIIECTBJISIETCS MyTeM MOMM(UKALMN
pna GesnikoB yGUKBUTHHOM, T.¢. yOMKBUTHIMPOBaHHEM. JIeHCUTOMETPUUECKHUIT aHANN3 MOKa3all,
4TO B JIM3aTe KOCTHOTO MO3ra MOJOINBITHON IPYIIbl, HaXoAsLielcs MoA BO3JeiicTBHEM yOu-
KBUTHHA, OTCYTCTBYET rpynna 0enkos, a uMeHHo 166 kDa, 29 kDa u 13 kDa, uto yka3sbiBaeT Ha
TNOBBLIIICHHYIO Jerpajauuio 3Tux Oenkos. JlononHuTenbHo Oblia OOHapykeHa JinHus Gelika ¢
MoJieKy isipHOi Maccoit 11.5 kDa. BeposTHO, ycKOpeHHas Aerpaiaiis JiMrasbl 5Toro 0Gejika
o0yciosuia ee crabunusaumio. Takum 06pa3oM, YCTaHOBJIEHO, UTO BBEIEHHBIN in Vivo BHe-
KJICTOUHBII yOMKBUTHH MOKET NPEOJOJIeTh FeMaToO-TKAHEBOH Gapbep, W eCTECTBEHHBIM 00pPa3oM
TNOJIKJIIOUUTBCS K BHYTPUKJIETOUHBIM TIpoueccaM. [ToyueHHbIe pe3ysibTaThl BaXKHbI U1 U3yUeHUs
STHOJIOTHH  JIy4eBOil 0OJIe3HM M 1OMCKA HOBBIX IyTel JUIs LeJeBOH Tepanuu JaHHOTO
3aboseBaHus.

INHIBITION OF PROLIFERATIVE ACTIVITY OF BONE MARROW CELLS
BY EXTRACELLULAR UBIQUITIN

R. Sujashvili', I. Ioramashvili', N. Gvinadze®, K. Aptsiauri’

lBerltashvm Center for Experimental Blomedlcme Tbilisi, Georgia: Department of
Blophy51cs Department of Neurotoxncology

SUMMARY

To study the influence of intraperitoneally injected extracellular ubiquitin on proliferative
activity of bone marrow cells by using biophysical and cytological methods: SDS-PAGE
electrophoresis, densitometry and determination of the mitotic index in bone marrow smears
stained with azure-eosin by light microscope Amplival, Zeiss were used. Statistical evaluation of
received results were carried out by means of OriginPro, ImageJ and ANOVA program packages.
In the experimental group of animals the influence of ubiquitin caused a significant decrease of
mitotic activity as compared with the control group (control MI 0.17 +2.0; experiment MI
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0.09+0.7; p <0.05). Changes in bone marrow cells proliferative activity evidently is caused fff
the modification of several proteins after ubiquitin injection, i.e. ubiquitilation. Densitometric
analysis showed that in bone marrow lysate obtained from the test group which was under the
influence of the ubiquitin, was fixed the absence of protein group with molecular weights of 166
kDa, 29 kDa and 13 kDa, indicating the increased degradation of these proteins, additionally was
found a protein with molecular weight of 11.5 kDa, likely stabilized due to accelerated degradation
of its ligase. Thus it has been established that the in vivo injected extracellular ubiquitin had the
ability to overcome the blood-tissue barrier and naturally incorporate into intracellular processes.
The obtained results are important for studying the aetiology of radiation disease, and finding new
ways of targeted therapy.
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J. (@(«/{7 ngno ‘330@0
Bl “BEsgdo@memyo”, mdoobols ©sgom sdsgbgdamols Lob. 9bogg@lodgdoe

bodgBoml  dobobos  do@dsgol  dgmol  BASBL3gMgogemgdo  dmGgbommdols
3gn@bsmmdol  Fgegagdol  Bgpsdgdome sbsmobo  V-8sags@o  godlodm@ols @
Lo3gdmosbo @g@Lidbol 353mygbgdol FgdmbgggsTo.

UodgBoml  byggdgmsre  ©sgem  ds@dsgol  dgmols  B@sbLEg@gogemgmo  do-
Bgbommdol 8Jmby 20-sb 80 Fasdrg Slsgol 100 3s3@0gbHol  dgg@bsmmdol
Bggagdo bggh Bog@d  Fgdudoggdgmo  V-8op35@0  goJbodm@om.  LsimbG@mmmm
spgogm odbs 0gogg Sbsgol 120 353096@0L 3gg@bsmmdol gwgpgdo bsdg@masbo
@aGLd6ol as3mygbgdol FgdnbggzeTo. xanngdl Bm@ol aoblbgsggds Lswpaobes
3008 g00md00  (Pearson). as@ngmgdol Fs@Emdomo Golgol Tggslgds bpgdmes
383039%0m0 3gE0E0bols dgnmemmmyoon.

350gdsdogg@o gbagbzgmymgs gsbbmBEogmEs IGmy@sdgmo  3sggdol SPSS
17.0-0L  339mygbgdom. ds@dsgol dgmol B@BLEMgogsmgco dmGgbogmdol ®3g-
G300 339@bsmmdolal, bsdgdmost mgaldsbnst Bgrs@mgdom, P30@sGIbmds
9b0gds V-853356 godlsgmab.

bodg@mosbo  @a@bdbol  ao3mygbgdol  FgBmbgggsBo dsmsmos Fgdwgae B
HmMgdol Gobgo: Esagosbgdgmo gmblbmmogs3zos — RR= 137 (95%, CI = 106-177);
Bggbo@3gdgmo  mPgbogmds — RR= 150 (95% CI= 107-2.10); dsédogols osgol
2gobggmastgmo bgg@mbo — RR = 149 (95%, CI= 116-192).

baggobdm Lodgggon: do@dsgol dgenols ggerols dm@gbogmmds, mbggmbobmgbo, dobo
06g5b0s, V-doggoto goJbsgmeo

do@dogol ggmols dm@gbogomdols d39@bogmdols 3Gmbé@gds ©Egdeg of-
Aaomgos ©s bsgombols mgolbmddogsm sbog aowsyggBol dmombegl.

o0 3Gmdmgdol  goolsd@gemaw  dnfmpEgdygmos  GoameE  dsGdsyol
ggmol  mbBgmbobmgbo, olg dgbx-do@dogols LboblGol sOmA®3msbBHogs —
9bm3Gmmgbodgdon [1, 5].
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©95500@>300L  bodygomgdsls [2, 7] 0993s 9bes  s@0bodbml, @®d 200

33098 dgdobgggaodo,  Gmam@ogss  ds@dsgol  ygeol  dm@gbommdgdo
30393900, shomasbOEgdls ©s bobpabdnm 35309609380 ©o@ZoMMHYmO

0b2dbyboli @MU, GmEs oo M3gMsEogmo ho@ggs bmgowo Jogmdsmymdols

2000 9496503969005, 30Mo@glmds gbokgds mbEgmbobmgbl [6, 8]
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CPABHUTEJIbHBIN AHAJIU3 PE3YJIbTATOB JIEUEHUSI [TPU
TPAHCHEPBUKAJILHBIX HEPEJIOMAX BEJIPEHHOM KOCTHU C
NPUMEHEHHEM TPEXJIOITACTHOI'O I'BO3JISI 1
V-OBPA3BHOI'O PUKCATOPA

A. Tkewmenaweunu

Krnunnka “Tpamarosor”; Toumicckuii rocyaapetBeHHbiil yHusepentet um. [, Armatenetenu

PE3IOME

Llenb  uccienopanus: NPOBECTH CPABHUTENBHBIA aHAIM3  PE3yJILTATOB JIEUEHMs TpH
TPAHCLUEPBUKAILHOM nepeiome GelpeHHOl KOCTH ¢ MPUMEHEHHEM TPEeXJIONacTHOro reo3as u V-
obpazHoro gukcaTopa.

Mamepuan u memoow. PaboTa 0CHOBaHa Ha CPaBHUTEJILHOM aHaiu3e NeueHus 220 MauneHToB
¢ nepenomamu OenpeHHOl kocth B Bospacte oT 20 mo 80 ser. M3 Hux 100 60abHBIM ObLi
NpoBelleH OCTEOCHHTE3 V-00pasHbiM GukcatopoM u 120 GONBHBIM — OCTEOCHHTE3 C
TPEXJIONACTHBIM FBO3JEM.

CraTucTiueckyio 06paboTKy MOJy4EHHBIX AAHHBIX MPOBOAMJIM C MOMOLIBIO CTATUCTHUECKIX
nporpamm SPSS-17.0 Pasnuuuns cpaBHMBaeMbIX BEJIMYHH CUHTAIN A0CTOBEPHBIMU npu P < 0.05, ¢
npUMEHeHHeM Kputepus .

CpaBHWTENbHBI  AHANM3  PE3YILTATOB JICYCHHs [PH TPAHCLEPBHKATLHOM  TEpesiome
OenpenHoii kocTn nonTBepKnaeT HhekTUBHOCTH NieueHns MeTogom V-o6pasHoro dukcatopa, no
CPaBHEHHUIO C MPUMEHEHWEM TPEXJIONACTHOro reo3as. Ilpu jeueHuH TPeXJIONacTHbBIM IBO3JAEM
3HaYMMO TOBBILIAETCS PUCK CleAyIoWMX (aKkTOpOB: 3aMelsieHHas KoHcosimaauus — RR = 1.37
(95% CI = 1.06-1.77); necpaiuenus nepesiomos -RR = 1.50 (95% CI = 1.07-2.10); aBackyJisipHblii
HEKpo3 ronoBku 6enpa — RR = 1.49 (95% CI = 1.16-1.92).
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COMPARATIVE ANALYSIS OF THE RESULTS OF TREATMENT WITH
TRANSCERVICAL FRACTURES OF FEMUR BONE BY USING
THREE-BLADED NAIL AND THE V-SHAPED FIXATOR

A. Tkeshelashvili

Ltd Clinic “Traumatologist”, D. Agmashenebeli Tbilisi State University

SUMMARY

The goal of this study is to perform a comparative analysis of the results of treatment with
transcervical fractures of the femur bone using a three-bladed nail and a V-shaped fixation.

Materials and methods. The study is based on a comparative analysis of treatment of 220
patients with femoral bone fractures in age from 20 to 80 years. 100 patients were subjected to
osteosynthesis by means of V-shaped fixation and 120 patients — using three-bladed nail.

Statistical evaluation was performed using SPSS-17.0. The differences between compared
values were considered to be significant at p < 0.05 using the criterion y%. The assessment of risk
of complications was performed according to the methodology of evidence based medicine.

The comparative analysis of the results of treatment with transcervical fractures of the femur
bone confirms the effectiveness of treatment by a V-shaped fixator as compared to the results
while using a three-bladed nail. In the treatment the use of three-bladed nail significantly increases
risk factors: delayed consolidation — RR = 1.37 ( 95% CI = 1.06-1.77); failure of union fracture -
RR=1.50 (95% CI=1.07-2.10); avascular necrosis of the femoral head — RR = 1.49 (95%
Cl=1.16-192)
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JIEYEHUE XPOHUYECKOI'O TOH3UIJIMTA YJIbTPA3BYKOBbBIM
POHOPOPE30M IIPOMHOIA

b. Hepyynuaru
[ocynapcreennuit yausepeuret uMm. A. Lieperenn, Kyrancu

PE3IOME

Jlnst nevqeHns XpOHMYECKOro TOH3MILINTA (hOHODOPE3OM YIIbTPa3ByKa B MAPEHXUMY TOH3WILI
seesen Oasibzam “Tlpomuona”. Tlocne 10 npouexyp n3 107 B 98 ciyyaes (91.6%) yayduwmnuch
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KJIMHUYECKUE, MUKPOOMOIOrMYECKMEe M LMTOJOrMyeckue nokasarenu. ITocne 1 rouaﬁe%ﬂm&
AHTMHBI IPEKPATUINCE B 65.3% cnydaeB. YacToTa MX BO3SHMKHOBEHMS yMeHbUIMnach 10 15.3%.
[pomuon, BBeneHHBIH (oHODOPE3OM, maeT CTUMYyAMpyellee BO3JCHCTBHE Ha OHOJIOTHYECKYIO
AKTHBHOCTb JIUM(afeHOMIHON TKaHU HEOHBIX MUHIAHH.

TREATMENT OF CHRONIC TONSILLITIS BY ULTRASOUND
PHONOPHORESIS WITH “PROMIOD”

B. Pertsuliani

Akakii Tsereteli State University, Kutaisi, Georgia

SUMMARY

Balsam “Promiod” was introduced in the tonsillar parenchyma by the ultrasound
phonophoresis for the treatment of chronic tonsillitis. After 10 procedures in 98 cases from 107
(91.6%) the improvement of clinical, microbiological and cytological indices was established. An
year after the treatment the exacerbations of chronic tonsillitis have been stopped in 65.3% of
patients and decreased in 15.3%. It was found that Promiod injected by phonophoresis had a
stimulating effect on a biological activity of lymphadenoid tissue.
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CONCENTRATION OF HIGH MOBILITY GROUP BOX 1 PROTEINS
INCREASES IN THE URINE OF INTERSTITIAL CYSTITIS PATIENTS
IN CORRELATION WITH EPITHELIAL GROWTH FACTOR

G. Kochiashvili, D. Kochiashvili, F. Haab

Thilisi State Medical University, Georgia; Tenon Hospital, Department of Urology.
Paris, France

Current pathophysiological concepts of interstitial cystitis/painful bladder syndrome
(IC/PBS) are centered on the role of neuroimmunoendocrine inflammation in the bladder
urothelium. The evidence exists that IC/PBS may be mediated by an abnormal immune
profile. We hypothesize that uncontrolled and excessive release of alarmins may contribute
to the immune dysregulation during IC/PBS. According to this hypothesis, high mobility
group box1 (HMGBI1) proteins can participate in the pathogenesis of IC/BPC and thus, their
urine analysis of IC/BPC patients may be informative. In this study we determined the level
of HMGBI1 protein in urine of IC/BPC patients and compared its fluctuation with the
changes in the epidermal growth factors (EGF). We measured HMGBI1 and EGF in 24-hour
urine specimens from patients with IC/BPS and healthy subjects. 43 women with IC/BPS
and 29 female volunteers were included in this study. Urinary HMGBI1 and EGF levels were
measured using an enzyme-linked immunosorbent assay and the values were normalized by
urinary creatinine levels and compared with the data of subgroups. It have been found that
the levels of HMGBI1 were significantly increased in IC/BPS patients. The concentration of
the HMGBI1 in the urine of healthy subjects was equal to 47.4 = 4.2 pg /ml, while the level of
HMGBI1 in IC/BPS patients increases up to 57.3 = 3.9 pg /ml (p < 0.05). This alteration was
correlated with the elevation of EGF in the urine of IC/BPS patients. These findings indicate
that complex changes in the levels of urine HMGB1 are associated with IC/BPS.

Key words: interstitial cystitis, high mobility proteins, epidermal growth factor

Interstitial cystitis/painful bladder syndrome (IC/PBS) is a chronic disease charac-
terized by bladder epithelial thinning or ulceration, pain, urinary frequency and urgency
[5]. The etiology of IC/PBS remains to be unknown, and no treatment is reliably ef-
fective. Therefore, a greater understanding of the pathogenesis of this debilitating chronic
painful bladder syndrome, may be necessary for the development of more effective
therapy.

The evidence exists that IC/PBS may be mediated by an abnormal immune profile
within the bladder and central role of inflammation has been confirmed in the
pathogenesis of interstitial cystitis. Alarmins are endogenous molecules that are con-
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stitutively available and released upon tissue damage and activate the immune'systé’”

The current evidence indicates that uncontrolled and excessive release of alarmins
contributes to the dysregulated processes seen in many inflammatory and autoimmune
conditions. Besides, alarmins have alsc been found to play a major role in the regulation
of tissue homeostasis, including repair and remodeling in the heart, skin, and nervous
system [1]. HMGBI (high mobility group box 1 protein) is a prototype alarmin that can

induce immune responses by itself as well as in association with other endogenous and

exogenous molecules. HMGBI has a broad repertoire of immunological activities that
encompass induction of cytokine production, cell proliferation, chemotaxis, angiogenesis
and cell differentiation [6].

Clinical and experimental studies suggest that HMGBI-dependent inflammatory
mechanisms have a key role in the pathogenesis of autoimmune and inflammatory
diseases, with HMGBI potentially an important new biomarker. In addition to the effects
on immune cells, HMGBI can modulate the activities of hematopoietic, epithelial and
neuronal cells and mediate systemic effects such as fever, anorexia, and acute-phase
responses [3]. At present, experimental studies using HMGB 1-specific antagonists are
effective in preclinical animal models of diverse conditions including sepsis, arthritis,
stroke, organ transplantation and acetaminophen-induced hepatotoxicity.

Taking into account that epithelial dysfunction and dysregulation of immune profile
play a central role in the genesis of IC/BPC [9], we hypothesize that HMGBI1 proteins
can participate in pathogenesis of IC/BPC and thus, their urine analysis in IC/BPC
patients may be informative to assess the severity of the disease. The goal of present
studies is to elucidate the participation of HMGBI in the pathogenesis of IC/BPC. To
clarify this issue, we have determined urine HMGBI in the patients with active IC/BPS,
For the characterization of urothelium status we also determined epidermal growth factor

(EGF) in the urine. EGF is a growth factor that stimulates epithelial cell growth,

proliferation, and differentiation and its concentration increased in IC/BPC patients.

METHODS AND PATIENTS

43 woman with IC/BPS and 29 women as normal controls were enrolled in this study.
This study was approved by the institution review board of the hospital. All the

participants gave their informed consent before collecting urine samples for measurement ]

of HMGBI1 and EGF before any treatment. The patients with IC/BPS had characteristic
symptoms (suprapubic pain, severe frequency and urgency). All the patients were
investigated thoroughly and were excluded if they did not meet the criteria of the
National Institute of Diabetes and Digestive and Kidney Diseases [2]. The control
subjects who have no urogenital disease were included in this study. The patients with
previous bladder or urethral surgery, or a postvoid residual urine volume of > 50 ml were
excluded.

The wurine samples were collected when the bladder was ‘extremely full’ and
participants had a strong desire to void. Voided urine was placed on ice immediately and
transferred to the laboratory for preparation for HMGB1 and EGF measurement. The
urine samples were centrifuged at 3000 g for 10 min at 4°C. The supernatant was
separated into aliquots in 1.5 ml tubes and preserved in a freezer at —~80°C. At the same




time, 3 ml of urine was taken to measure the urinary creatinine (Cr) level. Genel’éﬁy,
urine samples were not diluted in the ELISA assay. Urinary HMGB! and EGF
concentration were determined using an immunoassay system (Abcam, USA) with a
specific and highly sensitive ELISA kit. Assays were conducted according to the
manufacturer’s instructions.

All samples were run in triplicate, and urinary EGF and HMGBI1 levels without a
consistent value in three measures were repeated and the values were averaged. The
criterion for defining consistent values was that the coefficient of variation (SD/mean) of
the three absorbance values was <0.10. The total urinary alarmin levels were further
normalized by the concentration of urinary creatinine (mg/dL), and the ratio of alarmin/Cr
was used as a normalized urinary HMGBI1 and EGF. Urinary HMGB1/Cr and EGF/Cr
levels were compared among control and patients with IC/BPS subgroups using one-
way ANOVA test. The correlation between biomarkers was calculated using Pearson’s
correlation coefficient; in all tests p<0.05 was considered to indicate statistical
significance.

RESULTS

The participants comprised 43 women with IC/BPS, and 29 controls. The mean (SD,
range) age of the women was 47.5, and 52.6 years, respectively (p > 0.05).

The urinary EGF levels in subgroups are shown in Fig.1. Our results have shown that
urinary EGF concentration in IC/BPS patients increased significantly as compared to
asymptomatic controls, whether expressed as concentration (amount per volume of urine)
(data not shown) or the amount relative to urine creatinine in each specimen. The level of
the EGF in the urine of healthy women was equal to 1.28 + 0.24 ng/ml, while the level of
EGF in IC/BPS patients was equal to 1.59+ 0.21. The difference between these two
subgroups was statistically significant (p < 0.05).

EGF (ng/ml)
2.0

1.5 p

1.0

0.5

0.0
control IC/BPS

Fig. 1. Urinary EGF levels in the control and patients with IC/BPS

The content of HMGB1 were determined in the same samples and it was found that
the levels of HMGB1were significantly increased in IC/BPS patients (Fig. 2). The level
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of the HMGBI in the urine of healthy women was equal to 47.4 + 4.2 pg/ml, whilé e -
level of HMGBI in IC/BPS patients increased up to 57.3 % 3.9 pg/ml (p < 0.05).

HMGBI (pg/ml)
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control IC/BPS

Fig. 1. Urinary HMGBI levels in the control and patients with IC/BPS

DISCUSSION

To confirm the diagnosis of IC/BPS and for the assessment of patients we determined
urine EGF and compared the fluctuation of EGF with the content of HMGBI1. EGF is
potent urothelial and smooth muscle cell mitogens, which enhances the proliferation of
cells. This growth factor is a product of many epithelial cells and appears to be the first
activating ligand for the epidermal growth factor receptor identified. There are many
observations suggesting that the content of EGF has been increased in the IC/BPC
patients and production of EGF is related to the elevation of another substance — APF
(anti-proliferating factor). APF and EGF are promising urine biomarkers for IC/BPC and
the concentrations of both in urine are positively correlated with the disease state [4]. Our
data have shown that in all the patients with IC/BPC urine EGF was increased suggesting
that this growth factor can be relevant for the proper characteristics of the disease.

In this study, we first showed that HMGBI, a multifunctional alarmin driving
autoimmune and inflammatory disease [3] can play a significant role in the etio-
pathogenesis of IC/BPS. HMGBI is non-histone chromosomal binding protein that is
normally located in the nucleus of cells and is extracellularly released as a result of loss
of membrane integrity upon necrosis. Extracellular HMGBI acts as an alarmin because it
induces both the migration and activation of dendritic cells, and it enhances antigen-
specific immune responses that favor Thl polarization [6]. HMGBI is only one of many
intracellular molecules that, once released from the cells during activation and death
processes displays immunological activities. Hence, the alarmin family, in particular
HMGBI, represents an intriguing therapeutic target to dampen inflammation and to
uncouple the innate and adaptive immune responses in chronic pathologies, including
autoimmune disorders. Besides, this type of disease mediators may serve as useful
diagnostic and prognostic biomarkers in inflammatory disorders [1]. In our opinion, the
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mast cells, the content and activity of which highly elevated in IC/BPS bladdér””
epithelium, can be the sources of these substances. Finally, our findings indicate that
complex changes in the levels of urine HMGBI1 are associated with IC/BPS and this
group of alarmin may be involved in progression and complications of disease.
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KOHIEHTPAIMSI BEJIKOB BBICOKOM MOBUJIbHOCTH NOBBIIAETCS
B MOYE BOJIbHbBIX C MHTEPCTULHHUAJbHBIM HUCTUTOM
B KOPPEJIAILMA C ®PAKTOPOM POCTA SIIMAEPMUCA

I'JI. Kounaweunu, /I.K. Kouuaweunu, @. Xaao

TOunucckuit rocyapcTBeHHbIl MeAMIMHCKUI yHuBepeutet, ['pysus; Kanuuka TeHoHa,
JienapTamenT ypoaoruu, [apux, @paniis

PE3IOME

CospemeHHas naTtopu3HoIOruyeckas KOHLEMLMS WHTEPCTULHAIBHOIO LUCTIHTA/CHHAPOMA
GonesznenHoro moueBoro myssips (MLYCBM) UeHTPabHYlO pojib OTBOAMT HeHPOMMMYHOIH-
JOKPUHHOMY  BOCHAIEHUIO B YPOSNUTENUM MoueBoro myswips. [lokazano, urto WILI/CEM
XapakTepU3yeTcs aHOMANbHbIM MMMYHHBIM OTBETOM. Mbl NPEANONOKUIN, YTO B MMMYHHOI
aucperynauun npu ULI/CBM MoXeT NpuHMMAaTh ydacTHe HEKOTPOJIMpyeMas M MHTEHCUBHAA
cekpels anapmMuHoB. COOTBETCTBEHHO, GeKM BbICOKOM MOGHIbHOCTH (BBM) MOryT npunuMars
yuactue B maroreese MLYCBM u ux onpenenenue B Moue GOJNbHBIX MOXET HECTH OMpese-
JleHHyl0 MHpopMaluio 0 passutun Gosesun. Hamu Gbiiu onpenenenst BBM u ¢aktop pocra
snuaepmuca (PPI) B cyrouHoit Moue Gonubix ¢ MLI/CBM u 310poBbIX sxeHLuMH. Mccnenopanue
MPOBOAMIIOCH € rpynnoi u3 43 xeHumn 607bHBIX ¢ ML/CBEM 1 ¢ KOHTPOJIBHOIT rpynmoii 106po-
BOJIbLEB (29 skeHuwmH). B moue BBM n DPD onpejesisisin ¢ MOMOLIbIO MMMYHHO(EPMEHTHOI
TECT-CUCTEMOM M MOJTydeHHbIE JaHHble HOPMAIM30BAM Ha KpeaTnHuH. OGHApYKEHO, YTO B MOYE
SonbHbIx ¢ MLI/CBM nponcxonuT 3HaunTenbHOE yBenuueHne yposHs BBM; koHuenTpauus BBM
B KOHTPOJIbHBIX 00pasuax cocrapisna 47.4 = 4.2 nr/mn, Toraa kak B Moue 6osbHbix ¢ UL/CBM
5TO 3HaueHue aocturano 57.3 +3.9 nr /mn (p < 0.05). Cnexyer oT™MeTHTb, 4TO cojepxkanue BBM
B Moue KoppenupoBano ¢ ypoBHem ®PD. IToaydenHble NaHHbIC YKa3blBAlOT HA BO3MOKHOE
yuactue BBM B stnonarorenese M1I/CEM.
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VBMEHEHME KOJIMYECTBEHHBIX M CTPYKTYPHBIX IAPAMETPOB
OPTAHM3YIOUIMX OBJIACTEA SA/IPHINIKA B KJIETOYHOM IAKJIE
U B IIPOIECCE JH®POEPEHIIUPOBKU

H.H. I'auaga, K.P. Yuxkeunuosze

locynapctBennblit ynusepenter Axakus Lieperenn, Kyrancn, Ipy3us

PE3IOME

KonuuecTBenHble U CTPYKTYpHbiC NapamMeTphbi OpraHusylomux obuacteii sapsiwka (OOS) B
9pMTPOOaACTaX ONpEneNsiuch C HCMOJb30BAHHEM METOAOB OKPackdh CepeGpoM, MMMYHOLMTO-
xumin ¥ 3D pekoHCTPYKUMHM 110 c1osiM. [losydeHHble pe3yJbTaThl MOKas3ain, 4TO Ha (oHe
KOHIEHCHPOBAHHBIX XpOoMOcOMOB OO MMEIOT MeHee KOHTPACTHYIO, OKPYI'YIO WM OBAIbHYIO
(popMmy, OHM YACTO ABJAIOTCS KOMIUIEKCHBIMH OOJIACTAMH Pa3jIMYHBIX Pa3MepoB, KOTOpblE Ha
meTaasHoii MIacTHHKE PacroyiokeHbl B BiIe nap. Yto kacaercs nx MHTEp(a3HbIX aHAJIOroB —
(GubpniapubIX ueHTpos (PLL), OHK, B OCHOBHOM, MMEIOT OKPYIIIYIO WJlM OBalbHYIO (GopMy 1
ABJISIOTCS. 00JACTAMM € TPOCTOH CTPYKTYPHOI OpraHusalyeil ¢ OTIHYAIOIMMHUCS pa3sMepamu,
KOTOpbIE B LEHTPE KJIETKM 00pa3syloT LENOYHYI0 CTPYKTYpY. Anamuzom 3D wmozenelt Gblio
YCTAHOBJIEHO, 4TO CTpyKTypHas opranuszauns OOS MeHsercs OT MNPOCTOH K  CIOKHO
KOMIUIEKCHOH. KoyimuecTBeHHbIE MCCIIeIOBAHNUS MOKA3alM, YTO B 9PUTPOOJIACTaX B KIETOYHOM
ukie konudectBo OOS Bcerma Membine, yem koamdectBo DI, o6bem kaxmoro OO B
HECKOJIbKO pa3 mnpesbiinaeT pasmep ®LI, a ux obwmii 06beM NMOYTH OAMHAKOBBINH. [ToBbilCHNE
KauecTBa AU(HEPEHLIMPOBKY BbI3bIBAET yMeHbileHHe KosnndecTBa OOS ¥ MHAMBUIYAIBHOTO W
obutero o6bemoB, Torja kak B ciyyae DL UX KOJHYECTBO M OOUIMH 0OBEM yMEHbLIAIOTCS, a
pasmep yBeJINUMBACTCS.

CHANGES IN THE QUANTITATIVE AND STRUCTURAL PARAMETERS OF
NUCLEOLUS ORGANIZING AREAS IN CELL CYCLE AND
DIFFERENTIATION PROCESSES

N.N. Ghachava, K.R. Chikvinidze
Akaki Tsereteli State University, Kutaisi, Georgia

SUMMARY

The quantitative and structural parameters of nucleolus organizing areas in erythroblasts were
determined using the methods of silver staining, immunocytochemistry and layer 3D
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reconstruction. The data obtained have shown that against the background of condensed
chromosomes the nucleolus organizing areas have less contrast, rounded or oval shape, often they
appear to be complex areas with various sizes and are placed as the pairs on metaphase plate. As to
their interphase analogues — fibrillary centers, they mostly have rounded or oval shape. They
appear to be the areas with simple structural organization having various sizes, which in the centre
of the cell creat a chain structure. By the analysis of 3D models it has been established that a
structural organization of nucleolus organizing areas changes from simple to complex. The
quantitative studies have shown that a number of nucleolus organizing areas in the erythroblasts in
the cell cycle is always less than a number of fibrillary centers. The volume of each nucleolus
organizing area several times exceeds fibrillary centers sizes, while their total volume is almost
equal. The increase of the quality of differentiation induces a decrease of nucleolus organizing
areas number and indivudual and total volumes, while in case of fibrillary centers their number
and a total volume decrease and the size increases.
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BOIPOCHI KOPPEJISIIAN ®UM3NYECKUX CBOMCTB U
DOYHKIMOHAJIBHBIX XAPAKTEPMCTHUK CIIOPTCMEHOB
B IPEJICOPEBHOBATEJIbHOM INEPUOAE

. Yumaweunu

["ocynaperBentblit yuusepeutet Wibu, Tonmucn, I'pysus

PE3IOME

B pabore paccmMOTpeHbl (PyHKUHOHANbHbIE OCOOEHHOCTH CIIOPTCMEHOB, 3aHATHIX B
CKOPOCTHOCHJIOBBIX BHIaX criopta (dexToBanue, OOKC) ¢ AKUEHTUPOBAHMEM HA AUHAMUKY
4acToThl cepaueduenus. Pes3ynbTaThl mosydyeHsl B IOKOE, BO BpeMs YueOHO-TPEHMPOBOUYHBIX
YNPXHEHHUH U B POLIECCE COPEBHOBAHMS.

Buio ycranoBnieHo, 4To y OOKCEpOB BO BpeMs COPEBHOBaHHMs MaKCHMaJlbHbie MOKa3aTesn
4acTOThI CepAUEOMEHHs B yCIOBUAX TPEX MPOBENEHHBIX PayH/IOB BapbUPOBaIM B mpenenax 195-
200. BoccTanoBUTENbHBIA NMPOLECC HAYMHACTCS TOJBKO 10 OKOHYAHWM payHIa W Konebnercs Ha
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yposue 170-175. HecMOTps Ha M3MEHEHHE YNPaKHEHHS, B YCIOBHAX COPEBHOBAHMA Tota
cepauebUeHns XxapakTepu3yeTcs cTabin3alumei Ha 0/1HOM OnpeeeHHOl BhICOoTe.

YT KacaeTcs BapbMpPOBAaHUs YaCTOTHI cepauebueHus y dexToBanbuukoB ot 156 10 200 u B
MHUKpOMay3ax, 31eCh MPOMCXOAUT ypexeHue yaapos ot 15 no 20

ON THE CORRELATION OF PHYSICAL FEATURES AND FUNCTIONAL
CHARACTERISTICS OF SPORTSMEN IN PRECOMPETITIVE PERIOD

D. Chitashvili

Ilia State University, Tbilisi, Georgia

SUMMARY

The functional features of sportsmen, engaged in speedily force kinds of sport (fencing,
boxing) are discussed in this paper accenting on the dynamics of heartbeat frequency. The results
are obtained at rest, during training exercises and in the process of competition.

It has been established that the maximum indices of heartbeat frequency of the boxers during
the competition in the conditons of three performed rounds varied within the limits of 195-200.
The recovery process begins only after the end of round and varies at the level of 170-175. Despite
the change in the exercise, in the conditions of competition a frequency of heartbeat is
characterized by the stabilization at one certain height.

As to frequency variation of heartbeats in fencers from 156 to 200 and in micropauses, the
decrease of beats from 15 to 20 takes place.
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METOJIUKA ONPEJAEJIEHUSI TEOMATHUTOJABUJILHOCTH Y
CIIOPTCMEHOB PA3HBIX KBAJIM®UKAILANA

. Yumawgunu, M. Mupuyxynasa, E. Kopunmenu

locynapersennbiii ynusepeurer Mnbn, TOuancn; TOMIMCCKMH MEAMUMHCKUI yHUBEPCHTET
“Teomen™; TOunucckuii rocy1apcTBEHHbIN MENLMHCKHI YHUBEPCUTET

PE3IOME

MBeCTHO, 4TO CEUMaNnCThbl, 3aHATHIE B CIIOPTE (TPEHEPbI, MEAMLMHCKMI MIEPCOHAN) C LEJIbIO
ONpEJIC/ICHHs  CTENEHM  TPEHWPOBAHHOCTH  CIIOPTCMEHOB,  MCHONB3YIOT () eKTUBHOCTD
(usmaecknx cBoficTB (CHIA, CKOPOCTh, BLIHOCIMBOCTD), OOLMIT 0GbEM HHTEHCUBHOCTH HAarpy3Ki
1 paboToCnocoOHOCTH, a Tawke (YHKUMOHAILHBIC [OKA3aTeNu, MOJYUeHHbIE B pe3yjibTare
NPOBEACHHBIX YNPAKHEHUH (YacToTa cepiaueOHeHHs, 4YacToTa [bIXaHHUs, >KM3HEHHBbI 00bEeM
JIETKMX, [BHraTesibHas peakums n T.1.). K otum Meronam n06asisitores (aktop atmMochepHoro
NaBJICHNS, CBSI3aHHBI C BBICOTOH M reomarHuTHblii dakrop. Kak BbIsicHAETCS, W3yueHHe ¢
FEOMArHNUTHON TOUKH 3PEHHMs OMOraeT TpeHepy YCTAHOBHMTb MPOrHO3 MOATOTOBKH CIOPTCMEHOB
M OT CreUMaiucTa, 3aHATOr0 B cdepe cropra, TpebyeT BHECEHHsS KOPPEKTHPOBKM B rpaduke
Harpy3ku ¥ MPUHATHE e BO BHUMaHUE.
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THE METHODS FOR THE DEFINITION OF GEOMAGNITOLABILITY IN
SPORTSMEN OF VARIOUS QUALIFICATIONS

D. Chitashvili, M. Mirtskhulava, E. Korinteli

llia State University, Tbilisi; Tbilisi Medical University “Geomed”; Tbilisi State Medical
University

SUMMARY

It is known that specialists engaged in the sport (coaches, medical personnel) in order to
determine the degree of sportsmen fitness use the indices of the physical properties efficiency
(strength, speed, endurance), total volume of load intensity and working capacity, as well as the
indices of functional data (heart freaquency, respiratory rate, vital capacity of lungs, motor
reaction, etc.). The factor of atmospheric pressure, related to the height, as well as a geomagnetic
factor were added to these methods of the investigation. It turned out that a geomagnetic study
helps a coach to establish the prognosis of sportsmen’s training level and from the specialist
engaged in sport requires the correction of load schedule and taking it into account.
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WHCTPYKIMS JUISI ABTOPOB

Kypuan “Ussectuss Haunonanbnoii Akajgemun nayk Ipysnn, Guomeanumnckas cepus’”
eyaTaeT OpUrHHAIbHBIE CTAaTh B OOJIACTH SKCTICPUMEHTAIBHOM GHONIOrHH, (U3HOJIOrHH YesloBeKa 1
JKMBOTHBIX U MeIMLMHBL. CTaThi 0030pPHOI0 XapaKTepa NMevyaTaroTest TOJIbKO M0 3aKa3y PeAKOJUICTHH.

CTaThil MPUHUMAIOTCSA HA TPY3MHCKOM, PYCCKOM HJIM aHIJIMICKOM si3bikax. B moGom ciyuae,
HE3aBHUCHMO OT A3bIKA CTaThM, K Helf JOJKHbI ObITh MPIIOKEHbI pesiome (06bemom He Goee 250
CNIOB) Ha BCeX Tpex s3bikax. Colep)kaHHe BCEX pe3lOMe JOJDKHO OBbITh CTPOrO OJMHAKOBBIM U
COCTOSTh W3 3aroJiOBKa, aBTOPOB, YUPEKIEHHs, Ille BbINOJIHEHa paboTa 1 JAKOHWYHO H3JIOKEHHBIX —
BBEJICHHUS, Le/iM paboThl, METOAMKH, OCHOBHBIX PE3yJIbTaTOB W 3aKiIO4YeHHs. B Koue pesiome,
W3JI0KEHHOrO Ha AI3bIKE TEKCTA CTAaThbH, MPUBOAATCS 4-6 KIIIOUYEBbIX CJIOB.

OObem CTaTbu, C YyYyeToM BCEX Pe3lOMe M WIUTIOCTPATHBHOrO MaTepuaia H0JDKeH ObITh He
menee 5 u e Gonee 12 crpanuu (popmar A4). Jlus nevataHus cratbi GoJiblIero odobema Tpe-
Oyercsa crneumnanbHoe coryacue peakosuierui. Crarbs 0popMIIseTcsi COINIACHO CTAHAAPTHOM pyo-
pHKAlLMU: BBEJICHHME, LEJIb MCCIEJOBAHUA, MaTepuajl M METO/bl, Pe3yjbTaTbl, OOCYKACHHE U
CIIMCOK JIMTEPATYPBI, KOTOPbIH cocTaBiseTcs 1o andaButy (no (GaMuinsM MepBbiX aBTOPOB) U
Hymepyercsi. [locrieioBaTeIbHOCTh JI0/DKHA ObITh TAKOW — CTepBa IPY3WMHCKHE MCTOYHHKH, a 3aTeM
PYCCKHE W JaThbIHOA3bIYHbIE. CCHUIKM HAa HCIIOJNB30BAHHYIO JINTEPATYpy B TEKCTE YKa3bIBAIOTCS
COOTBETCTBYIOILMMU HOMEPAMHU B KBaJIPAaTHBIX CKOOKaX. B crimcke JinTepaTypbl IO/DKHBI ObITh YKa3aHbI:
aBTOpbi ((haMmIIMK M MHMLMAIBY), HANMEHOBAHKE JKypHaa (KHATH), FOJL M3/IaHisl, TOM, HOMEP 1 HOMepa
nepBoit M nocneaneil ctpanuu. B ciydyae KHHrM, HEOOXOMMMO YyKa3aThb IOPOJ M Ha3BaHUE
M3/1aTeNbCTBA. @ COOPHIKA TPY/IOB — ClIe/lyeT TakkKe yKasaTh paMInk 1 HHHLHAJIbI PEAAKTOPOB.

Cratbsi B Pe/IKOJUIETHIO NPEJICTABISETCS KaK B pacreyaTaHHoM (2 5K3.) BUJE, TaK W B BHJIE
9JICKTPOHHOM BEPCHM HAa KOMMAKT-AMCKe (J0JokHa ObiTh HaOpana B opmare MS Word). s
IPY3UMHCKOIO TEKCTa HEOoOXOAMMO HCnosb3oBath wpndrTol AcadNusx u AcadMtavr, a Juis
PYCCKUX M JIATHIHOA3BIYHBIX TekcToB — Times New Roman (pasmep 12 pt). MexcrpouHsiit
unrepsan — 1,5, nona: cnesa 3,0 oM, cBepXy M cHu3y 2,5 cM, crpaBa — 1,5 cM. Yepro-Oeibie
rpaduKK 10JDKHBI ObITH NpeacTaBieHbl B Buae (aitnos popmara MS Excel, apyrue uepno-6enbie
PUCYHKH MOXHO MPEACTaBNATh M B BHAE OPUrHHANOB (HEdJIeKTpoHHas Bepcust). L[BeTHbie
WIUIOCTPALMK B KypHaie He nedataiorcs. Tekct, Tabuuubl ¥ rpaguku B JIEKTPOHHON Bepcuu
CTaTbW JOJDKHBI ObITH 3anucaHbl Ha Komnakt-aucke (CD) B BHIe OTAEIbHBIX (paiiios.
Haumvenosanns (ailioB w/uiiM manok JI0JDKHbI Ha4MHATbCs © (Gamminn nepsoro asropa. Ha CD
JIMCKE HE JIOJDKHO ObIThb JIaHHBIX, HE OTHOCAIIMXCA K Marepuanam crarbi. J[MCKH aBTopam He
BO3BPAILAOTCsA. MecTa pasMelleHns WUTIOCTPAUUi ¥ TabJIML JO0JDKHBI ObITh yKa3aHbl B TEKCTE
cratbi. [ToANMCH K pUCYHKaM HaGUpPaIOTCs Ha OT/ACIbHOMN CTpaHULE.

CraTbst j0jkHa ObITh MOANKCAaHA BCeMM aBTOpamu. Ha mocienneil crpaHuue ykasblBaercs
HOMep TesepoHa M AIPEeC IILIOUTHI OJHONO W3 BEAYIMX aBTOpoB. K craThe JOIKHO ObITh
TIPJIOXKEHO HAMPABJICHUE OT aIMUHUCTPALINN YUPEXKICHHS, B KOTOPOM BbINOJIHEHA padoTa.

[TeyaTanmue CTaThi B KyPHAJIC OCYIECTBIISIETCS! 32 CHET €e ABTOPOB.

Peaikosierus HanpapjsieT pyKONHCh CTaThH Ha PeLEH3MPOBAHWE OOLIYHO JABYM aHOHMMHBIM
peuensentam. B ciydae pasHoriacus BO MHEHHSIX PELEH3CHTOB, MHEHHE OJHOIO W3 UJIEHOB
Penakunonnoro CoBera, CrielMaancTa COOTBETCTBYIIEH 061acTH, OyAeT PeLIaloLIM.

Pycckoe pesiome onyGiuKaHHON CTaThM nevaTaeTcs B COOTBETCTBYIOLIEH cepun pedepa-
THBHOTO KypHasia Poccun.

Crnasath CTaThil B PEIAKLIMOHHBIN COBET MOXKHO ©XKEIHEBHO, KpoMe CyOOO0TbI 1 BOCKPECEHbS ¢
12 1o 15 yacos no aznpecy: TOunncckas MeanunHckas akagemus (np. Keresan LlameGynu Sla,
komi. 304, JTono Coxamse (599-298-348, 2-477-435) i B DKCIEPUMEHTAILHOM LIEHTPE OHOME/IMLIHBI
wm. WM. Bepuramsuiy, yi. lotya, 14, npod. I'. Bekast (599-587-027) wnu npod. H. Murarsapus
(599-304-104).



INSTRUCTIONS FOR AUTHORS

The Journal “Proceedings of the National Academy of Sciences of Georgia, Biomedical
Series” is committed to the publishing of original findings in the fields of experimental biology,
human and animal physiology and medicine. Review articles are printed only on request of the
editorial board.

Manuscripts should be submitted in Georgian, Russian or English languages. In any case,
regardless of the language of the manuscript, it must be accompanied by the Abstracts (not more
than 250 words) written in all the three languages. The content of the Abstracts should be strictly
identical and consist of a title, authors, institution where the study has been done and briefly — the
introduction, objectives, methods, results, conclusion and 4-6 key words.

The total volume of manuscript including abstract, introduction, materials and methods, results,
discussion, references and figure legends, should be not less than 5 and not more than 12 pages
(A4 format). For the printing of articles more than 12 pages, special consent of the Editorial Board
is required. In the list of references, papers should be numbered and given in alphabetical order
according to the surname of the first author. Sequence of references should be the next — first
Georgian sources, and then Russian and in Latin characters.

References should be cited in the text by the corresponding numbers given in square brackets.
The reference list must include: authors (surname and initials), name of the journal (the book),
year of publication, volume, number and first and last pages. In the case of books, you must
specify the name of the city and publisher, proceedings — should also provide the names and
initials of editors.

A manuscript must be submitted as a hard copy (2 copies.) and in the form of an electronic
version on CD-ROM (typed in MS Word format). For Georgian text please use the AcadNusx and
AcadMtavr fonts, and for Russian and English texts -- Times New Roman (font size — 12). Line
spacing — 1.5, margins: left — 3 cm, top and bottom - 2.5 cm, right — 1.5 cm. Black and white
graphics should be submitted in MS Excel format, the other black and white drawings can be
submitted in the form of jpg-files. Color illustrations in the journal are not printed. The names of
files and /or folders should begin with the first author's surname. Placements of illustrations and
tables in the text should be indicated by arrows in the margins of hard copy. Figure legends must
be typed on a separate page.

Manuscript must be signed by all authors. The phone number and e-mail of the corresponding
author should be indicated on the last page of manuscript.

Printing of article in the journal is provided at the expense of its authors.

The Editorial Board will select anonymous reviewers for the manuscript. Typically, two
independent reviewers will evaluate each paper. If a consensus is not reached, a third opinion (one
of the member of Editorial Council) may be sought.

Russian Abstract of the published article will be printed in the appropriate series of the
Abstract Bulletin of Russia.

The manuscripts must be submitted to the offices of Editorial Board daily, except Saturdays
and Sundays from 12 to 15 hours at the following addresses: Tbilisi Medical Academy (Ketevan
Tsamebuli Av., 51a, room 304, Dodo Sokhadze. Tel.: 2-477-435; 599-298-348 (mob.) or LEPL Iv.
Beritashvili Center for Experimental Biomedicine (L. Gotua St., 14), Prof. Guram Bekaya (599-
587-027) or Prof. Nodar Mitagvaria (599-304-104).
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