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o Le™ g3gb0@030l 3jmby 6 ligagddo (0.5ug/ml+ 001, p<0.03).
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a+b- a-b- a-b+ atb+
Le Le Le Le

3odmbsggmgg 30993F0  jo@Eom@odobol d0dsGn  [o®mJdbomo IgG o
IgM 5b@Holbggmadol godmggmagol Fgpgagods ohggbs, @M ©s3d0dgdeymo
bo8gsbm  56536gbol s Le™™  ggbm@odols 3Jmby 12 m@bymopsb
$0R0mE030bol d0ds@m IgG ©s IgM sbGolbygmagdo s@dmohbos 7 (58.3%)
06bgml, Le™ ggbm@odol  3jmby 8 m@lumopsh 2-L  (25%), Le*
B06mA030L 3Jmbg 2 m@LygmoEsh — 563 geob.

3b®ogno
X563Gmgmo ©53d. 153356 56536900
oGLgmo (Le ™) oGbgmo (Le*™) p

G5m©9bmds> 28 12

3OM0OMId0bol 0bpgdbo (%) 90+ 153 110 +£20.2 0.05
B0dG0bmpgbo (/) 370+ 2038 420+ 10.5 0.03
D-godg@o (33p/dam) 18+ 0,6 25+08 0.06
sbHogampomanadobo 1gG neg pos 00
sbEogodEommodobo IgM neg pos 0.05
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PACITPOCTPAHEHUE SPUTPOLIUTAPHBIX AHTUT'EHOB CUCTEMBI
LEWIS CPEJJU BEPEMEHHBIX C OTSIIT'YEHHBIM
AKYIIEPCKHUM AHAMHE30M

H.I'. Abecaose, M.A. bemanenu, T.II. Bykusa, H.I. Illaguose

HauuoHnanbHpli LEHTp HHTEPBEHLMOHHON MeAMLIMHBI 3anaaHoii ['py3uu um. Akaz. 3. [{xakas

PE3IOME

C ueNbl0 YCTAHOBNEHHMS CBA3M MEXIY pa3BUTHEM aKyLIEPCKMX MaToJOTMit  Cpeau
GepeMEeHHBIX, UMEIOLMX AHTHTEHHBIH (eHOTH cucTeMbl Lewis 1 o6peMeHeHuit B aKylIepckoM
aHamHe3e (MOBTOpHbIA aGopt 10 10 Hemenu GepeMEHHOCTH, paHHME poAbl 10 34 Hexenb
GepemeHHOCTH), (DEHOTHMUPOBAHME AHTUIEHOB CHCTEMBI Lewis ObLIO MPOBEIEHO NMpaKTHYECKH
310pOBbIM GepeMeHHBIM JkeHIMHaM (n = 55, cpeHuit Bospact — 30 + 4/5 11.) u GepeMeHHbIM XKeH-
LLMHaM, UMEIOLIMM 0OpEMEHEHHBIH aKyluepcKuil aHaMHes (n = 22, cpe/iHuii BospacT —28 + 7.5 11.).

B 3710poBoii momyssmmn Le*®" (enoTun 6611 onpenenen y 28 mui (51%); Le™™ ¢deHoTHn — y
16 (29%); Le *** denorun — y 8 ( 15%); pese Beero Betpeuancsa Le **** genotun — y 3 (5%).



Cpenn 22 GepeMeHHBIX C OTATYEHHBIM aKyLIepCKMM aHamHe3om Le™* (eHOTHN BBIABHICA Y
12 GepemenHbIx (55%), Le e deHorun — y 8 (36%), a Le A deHoTHn TonbKO y 2 (9%)
6epeMeHHbIX.

Takum 00pasoM YCTaHOBNEHO, YTO MEXIy PasBHTHEM aKyILIEPCKHX MAaTONOTHMH cpemm
OepeMeHHbIX ¥ (heHOTHTOM Lewis cCyluecTByeT KOppeNsuMOHHAs CBs3b. YKa3aHHOE [acT
BO3MOKHOCTb  BBIAEJNIMTH PUCK-TPYNIy GEpeMEHHbIX B paHHHE CPOKM TeCTalMh  JUIS
CBOEBPEMEHHOTO MPOBEEHHS NPEBEHTUBHBIX MEPONPUATHIA, HAINpaBIEHHBIX HAa HOPMaJbHOE
TeueHHe OepeMEHHOCTH, NMPHBENET K COKPAUICHUIO MePUHATAILHOA CMEPTHOCTH M aKyIIEPCKHX
OCIIOXKHEHHIA.

ERYTROCYTE LEWIS SYSTEM ANTIGEN DEVELOPMENT IN PREGNANT
WOMEN WITH COMPLICATED OBSTETRICAL ANAMNESIS

N. Abesadze, M. Betaneli, T. Bukia, N. Shavidze

Academician Z. Tskhakaia West Georgian National Center for Interventional Medicine

SUMMARY

Lewis antigen system among healthy pregnant women (n =55, average age -30 +4,5) and
pregnant women suffering from obstetrical anamnesis (n =22, average age — 28 + 7.5) has been
studied in order to find the connection between the phenotypes of Lewis Antigen System and the
development of obstetrical pathologies (repeated abortion done in the first 10 weeks of pregnancy,
premature birth before the 34th week of pregnancy) among the pregnant women suffering from
obstetrical anamnesis. According to the findings, the frequency of Lewis antigen phenotypes in
pregnant women is given below: Le™™ phenotype (p <0.05); Le ** phenotype — in 22 (2.9%,
p<0.03); Le*"™ phenotype — in 11 (1.7%, p < 0.03). The rarest phenotype Le*"** was observed in
2 pregnant women (0.2%). Among 22 pregnant women with complicated obstetrical anamnesis we
found out that 12 women (55%) had phenotype Le ***. 8 women (36%) had phenotype Le*" and 2
(9%) of them had phenotype Le *".

Conclusion: a positive correlation exists between obstetrical pathologies development and Le*®*
phenotype that gives us the possibility to find risk-group among pregnant women in the early
period of gestation. Consequently, normal pregnancy is guaranteed and the rate of perinatal
mortality and obstetrical problems can be reduced as well.
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MATOJJOTMYECKUE NOBPEKJIEHU S JKABEPHOI TKAHH PbIb,
OBHTAIOINX B PEKAX HAXUYEBAHCKOM ABTOHOMHOM
PECITYBJIMKH

AT Axynoos*, 3.K. Pycmamos

" HaxuueBaHCKMIt  TOCYJapCTBEHHBI  yHUBEPCHTET; Huctutyr  ®usmonorun
um. A. W. Kapaesa HAHA, baky, Azepbaiimxan

H3yyeHo rucTonaToNoruyeckoe CoCTostHie kalepHoii TKaHU ABYX BHIOB PbI6 — ca3aHa u
cepefpsiHOro Kapacsi, OGMTAIOIMX B pexax Apas (Apakc) H Apnauaii, NPOTEKAOMHX 110
tepputopun Haxnuesanckoii AproHomuoii Pecny6imnkn. M3 3THX aBYX pek Bcero 0biio
BbLI0B/IEHO 20 0cobeii pbi6 mo 10 U3 KaxI0i pexH, rae Ha Kaablii BUA NMPUXOANIOCH 1O 5
ocobeii. Bee ocodu Gb11H MosioBo3pesioro Bo3pacra. YKaGepHasi TkaHb 06pabaThiBaiach Mo
00uenpuHsATOl Mpoueaype; MoJyYeHHbIe Cpe3bl OKPAIIMBAINCh eMaTOKCHIHH-303UHOM. B
’ka0epHoil TKaHH y pbIG, BLUIOBJEHHBIX H3 PeKH Apa3, ObLIM O0HapyXkeHbI CiieaylolIHe
HapyLIeHHsi: Y ca3aHa — OTPbIB C NMOBEPXHOCTH BTOPHYHBIX JAMeEI AbIXaTeJbHOr0 3MH-
TeJIHsl, TUTIEPILIa3Hsl, YTOHYEHHE U C/IMsIHHE BTOPHYHBIX JIaMeJL1; Y cepeGpsiHoro Kapacsi —
THIEPIUIa3usl, JHQTHHT OSNMTENHs BTOPHUYHBIX Jamesll, c1a0oe KOHLEBOe pa3pacTaHHe
MUTETHATBHBIX KJIETOK, OTUIE/yUIMBAHHE SMUTEIHAILHBIX KJIETOK. Y pbI6, NOiiMaHHLIX B
pexe Apnauaii, B kaGepHOii TKaHH ObUIH OTMeYeHBI CABHIH CJIEAYIOLUEro XapaKTepa: y
€232HA — THNEPUIA3HsT MEKIaMeJIIPHOTO JMHUTe/IHsl M KOHUeBasi TMNepIIa3usi, THQTHHT,
YTOHYeHHEe BTOPHYHBIX JIAMeJlJI, OTEKH, rHNePTPo(HUs H HEKPO3; y cepeGpsiHOro Kapacsi —
YTOHYEHHEe BTOPHYHBIX JlaMeJul, JIMPTHHT, c1aboe OTUIe/NyIIMBAHNE, THIEPTPO(US, aHEB-
pH3M, THMEPIIa3usi BTOPHYHBIX JaMe/Ul H MX KOHUeBasi rumepmiasusi. Jleaaercsi BbIBO,
4T0 (PYHKLHOHAJIbLHOE COCTOSIHME DbI6, BLLIOBJIEHHBIX M3 p. Apa3, Npeano4THTelbHee
(y4e) Mo cpaBHEHHIO ¢ PbIGaMH, 0GHTAIOLWIKX B P. Aprniayaii.

KnwoueBsbie ciioBa: pblel, >1<a6epuaﬂ TKaHb, TMCTOIATOJIOTHS, PEKH, HaxudeBanp

CocTosiHue BOIHOM Cpeibl, B TOM YHCIIE M PEK, HAMPAMYIO 3aBUCHT OT HaXOXKIESHHS
piioM ¢ HUMH GONBIIMX M MaJbIX HACENEHHBIX MYHKTOB (FOPOIOB, MOCENKOB), MPO-
MBILLJICHHBIX MPEANPUATHH C X CTOKAMH, a TAKXKe, YTO BAXKHO, CEJbCKOXO03HCTBEHHBIX
00beKToB, MoNel M yromuii ¢ IIMPOKMM NPUMEHEHMEM HA HHX DAa3IMUHBIX arpo-
XHMHYECKHX peareHTOB [3]. Bo BcexX cyuasx NPOMCXOAMT BBIHOC BpeAHBIX (0TpaboTaH-
HBIX) BElLLECTB B GiM3Nerxallne BOJHBIC apTEPUH M BOLOEMbI, TEM CaMbIM, Ge3yCIOBHO,
BO3pPACTAaeT PUCK aKKYMYJISIMKM 3THX MOJUTIOTAaHTOB OPraHW3MaMH Ha KJIETOYHOM,
TKaHEBOM W OPraHHOM YPOBHAX, B TOM YMCJIE€ M Y PbI0, HACEJSIOUIMX 3arps3HEHHBIE
akBatopuu [1]. OnHako, obpamaer Ha ce61 BHHMAaHHE MHEHHE psia aBTOPOB, CUMTAIO-
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IMX, 4YTO HaJMYHe B BOJE KCEHOOHMOTMKOB He BCEerJa MPHBOAMT K MO
pa3snIMYHOro poja MaToaoruil y Bcex ocobeil BOAHBIX KUBOTHBIX JaHHOM OHOTBI, a MOXKeET
MPOSIBUTBCS JIMILIB Y OTAENBHBIX MHAUBUIYYMOB [6, 9].

Llensio HacTosLIeH pabOTEI GBIIO UCCIENOBAHUE COCTOSHHUS KaOEepHOM TKaHH y JBYX
Haubosiee MIMPOKO PAaCMpOCTPaHEHHBIX BMIOB PhIO, OOMTAalOIMX B pekax — Apas u
Apnavaii, sBnsiomMecs HauboNee KPYMHBIMH BOAHBIMM aprepusmu HaxuuesaHckoi
AptoHomHol Pecny6nmuku (HAP). Kpome Toro, Ha OCHOBaHMH MOJIYUEHHBIX JAHHBIX
OyneT 1aHo 3aKJII0YEHHE O COCTOSIHHHU BOJbI B 3THX peKax.

MATEPHUAJI U METOJUKA

B pa6ote uccienyercs kauecTBo BOBI IByX OCHOBHBIX pek HAP — Apa3 u Apnauai,
Ha OCHOBAaHUM TMCTOJIOTMYECKOrO COCTOSIHMS abepHOH TKaHH y IBYX BHIOB pbib —
obsikHOBeHHOTO cazana (Cyprinus carpio L) u cepebpsiHoro kapacs (Carassius auratus L).
Bcero xabepHas TkaHb Obu1a U3bsTa y 20 ocobeii pbi6. U3 kaxnoii peku no 10 ocobeii
1o 5 Kax10ro Buja. Bec BBIIOBIEHHBIX ca3aHOB U3 peku Apa3 6611 400-600 r npu qivHe
27-34 cm, a cepebpsanbix Kapaceit — 400-450 r npu quHe 27-29 cM. U3 peku Apnavaii
cazanbl 6b11H BecoM 150-300 r, anunoit — 24-31 cM, a kapacu — 250-480 r u anuHoM 25-
30 cm. XKabepnas TkaHb OGpanack ¢ mepBoi skabepHoit ayru. WsbiMannch ¢unameHTs
(namennsl I nopsnka) Bmecte ¢ namesnnamu Il mopsaxa. Tkanu ¢ukcupoBanucs B 4%
HeHTpasbHOM (pOpPMaJIMHE M COXPAHSIMCh B TeYEHHe ABYX Heenb. [locie sToro usbsras
TKaHb MPOMbIBajIack, 00€3B0XKMBAJIACh B BOCXOASLIEM Py CIIMPTOB M CMECSX CITUPTOB C
xjiopohopMoM, 3aTeM €€ 3aaMBaIM B mapaduH MO MPUHATON Npoueaype. 3aiuThie B
napauH o6pasibl pe3auch Ha POTOPHOM MHKpoToMe «Leica 2245», ToyHa Cpe3oB —
7 mkM. Ilocne nenapauHUpOBaHMS Cpe3bl OKPALIMBAIHCh [€MATOKCHIMH-303MHOM U
3aKII0¥aNMCh B KaHaACKui Gank3am. IloAroToBneHHble mpenapaThl H3yYaauCh H
¢dororpadupoBanuck mox cBeToBbIM Mukpockoriom NU-2 (Karl Zeiss, Jena) ¢
npumMeHeHHeM LudpoBoii kamepsl Canon G-9.

PE3YJIbTATBI

Hzyuenne MOp(ONOrHYecKOil OpraHM3alUM >KaOepHOM TKaHW, B3STOW Yy pbIO,
BBUIOBJIEHHBIX B p. Apa3, 10Ka3aJjo, YTO OHa UMeJa s HapylueHUi B oprau3auuu. Tax,
y BCeX HCCIeJOBaHHbIX O0COOEH Ca3aHOB OTMe4alucs: 1) OTpbIB C MOBEPXHOCTH
BTOPUYHBIX J1aMesl JblXaTenbHoro snutenus (nmudrTunr) (puc.l), 2) y 5 ocobeit
TUNepIUIasus SMUTeNUanbHbIX KieTok (puc.l), 3) y 3 ocobel yTOHUYEHHE BTOPHUUHBIX
namen (puc.2), u4)y 1 ocobu 61 0GHapykeH (GakT CAUSHUS BTOPUYHBIX JaMeJil.

V cepebpsiHbIX Kapaceii B kabepHO# TkaHH OTMeueHbl: 1) y 5 ocobeit runepruiasus, 2)
y 5 ocobeit JIMPTUHT SMUTENMANBHOrO CJI0s JIaMesl BTOpPOro mnopsjaka, 3) y 3 ocobeit
runeptpodus, 4) y 2 ocobeli crabble KOHLEBbIE Pa3pacTaHUs SMUTETHANBHBIX KIETOK, U
5)y 1 ocobu Hanu4Me OTIIENYIINBAHUS SMUTENHATBHBIX KIETOK (pHc.3).

UsyueHne MOp(hONornyeckoi opraHusalnu >kabepHOH TKaHH, B3STOM y ca3aHoB (5
ocobeit), BBUIOBJICHHBIX U3 P. Aprayaii, BBIIBUIIO CIIEAYIOLLYIO KapTHUHY: 1) rUnepruiasuio
(pa3pacraHue) MeixJIaMe/UIIPHOrO SIUTENUs MNepBUUHbIX samemn (y S5 ocobeit), 2)



JHGTHHT SMUTENMATILHOTO CNIOSi BTOPHYHBIX slamesnn (y 4 ocobeit), 3) yToHueHme
BTOPHYHBIX JlaMesil (y 4 ocobeit), 4) KOHLeBass rUMepruIasHs BTOPHYHBIX Jamesn (y 2
ocobeit), 5) runeptpodus (y 2 ocobeit), 6) oTéku (y 1 ocobu), 7) OnUH ciyuait aHeBpH3Ma
(y 1 ocobm), 1 8) Hekpo3 snHTENHANBHBIX KIeTok (Y 1 ocobu).

B xabeproii Tkanu cepeGpsHbIX kapacel (5 0cobeit), BBUIOBNEHHBIX U3 TOM e PeKH,
HapyWIEHNs HOCHIIK ClIeAyOIMH xapakTep: 1) y 5 ocobeii runepruiasus snureaMaibHbIX
KIETOK BTOPHUHBIX J1aMel, 2) y 3 ocobel yToHueHHe BTOpPHYHBIX Jamen, 3) y 3 ocobe
KOHLeBasA rurnepruiasus, 4) y 3 ocoGei runeprpodus sMUTENTHAIBHBIX KIETOK, 5) y 2
ocobeit — nuuHr, 6) y 2 ocobeii cnaboe oTwenymupanue, 7) y 2 — aHeBpH3Ma
(HanOHEHHOCTL BTOPUYHBIX JIAMEJUT KPOBSHOM JKHIKOCTBIO (pHc.4).
35 o J "

Puc.1 JInprunr. I'uneprnazus. Puc.2 YToHYeHHe BTOPUYHBIX JIaMeILl.
Cazan. YBen. x125 Cazan. YBen.x125

Puc.3. OTimenymunBaHue Puc.4. AueBpusm
Kapace. Ven. x50 Kapacs. VBen. x125
OBCYXXJIEHHUE

Wsyuenmue sxabepHol TKaHH ca3aHa U cepeOPsHOro Kapacs U3 AByX pek HAP — Apas u
Apriayaii, [oKasaso, 4To COCTOSHHE IaHHOM TKAHH, [0 YHCIy H HAIHYMIO MATOJNOTHH, Y

ESTETEHER]
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pbi0, obuTaromMx B p. Apa3 MOKHO pacCMaTpUBATh Kak GoJee TMpPearnouTHTENbHOE, YeM
TakoBoe y pbi6, o6uTaronmx B p.Aprayait. HecMOTpsl Ha YHCIO OMMCAHHBIX HApylIEHUI
B OpraHM3alMM kabepHON TKaHM Y MCCIIENOBAHHBIX PbI6, OHH HOCHIIH, 33 UCKIIOUEHHEM
HECKOJIbKMX Clly4aeB, He IIyOOKMH XapakTep M OLEHHBAINCH Kak OOpaTUMble M
JierkoobpaTuMsie.

AHaJIOTHYHbBIE HAPYIIEHUs B KabepHOM TKAHH OTMEYAIOTCA U Y APYTUX BUIOB Phbib,
BBUIOBJICHHBIX M3 NPUPOJHBIX ycioBuil. Tak, B xkabepHoil Tkauu y newma (4bramis brama
L.), nnotsbl (Rutilus rutilus L.), oxyns (Perca fluviatilis L.) u cynaxa (Stizostedion
lucioperca L.) OTMeYalMCh: TMIEpIUIa3Hsl SMHTETHANBHBIX KIETOK, SIHTEIHabHBI
JM(THHT, JOKATbHBIH HEKPO3 SIHTETHAIBHBIX KIETOK, HAXOAAIIMXCS Y OCHOBAHHA
BTOPHYHBIX JIAMEJLI, TUIEPTPoduUs U aHeBpu3M [2]. V apyroit rpynnsl pei6, a MMEHHO y
KeJTononocoit 6apabynvku (Mulloidichthus flavolineeeeatus) w niockoronosoii kebanu
(Muggel cephalus) w3 3anuBa Poudre d’Or (Maspuranus), HauGomee oGLIMMM
HAapyUIeHWAMH ObIIM  OTCTaBaHME SIMTEIHAIBHOTO CJIOS BTOPMUHBIX JaMeil OT
nojnexaiuei coepunutensHodt Tkamu  (lifting), onurenuanbHelt  AMGTHHT, uacTO
COMpPOBOXKAIOLIMACA OTEYHBIMU COCTOSHUAMU. Kpome TOro, BakHOH 0OCOGEHHOCTBIO
000oMX BHIOB ABNANACh KJIETOYHAS THIEPIUIA3HsA OMHUTENHA, a TaKkKe Hajlddue
MHOFOYHCI/ICHHBIX PACUIMPEHHH BEPIIMHOK BTOPHUYHBIX JsaMemn [4]. AHanoruussie
HapyWIeHWs B OpraHW3aliu jxabepHOH TKaHM OTMEYAIOTCS TaKKe y APYrHX BHJIOB,
ObHWTaOWKMX B €CTECTBEHHBIX ycioBusX. Hampumep, y npoxumomyca (Prochilodus
lineatus) ¢ HauGonee 4acToO BCTPEUAIOUIMMKCS MOBPEKICHUAMH 5KabepHOl TKaHH Gbul
JUQTHHT  JIBIXaTeHOTO SIUTENHS, THIEePIUIasds W TUNepTPOdUs SIUTETHATBHBIX
KJICTOK, CJIMSIHHE BTOPHYHBIX JIaMeJUT U UX aHeBpu3M [5]. V ca3aHOB ke, BBUIOBICHHBIX
M3 €CTECTBEHHBIX MpPYJ0B, AOMUHUPOBANa GoIblIel YacThio Pa3HOrO BH/A THMIIEPILIA3MS.
Crietyet OTMETHTS, YTO y MPUBEAEHHBIX BULOB PbIG, BKIIOUAA H Y HAMH MCCIIEJOBAHHBIX
BHJIOB, JaHHBIA THI TMOBPEXAECHHS — TMNEPIIa3Hs NMPECTABISETCs KaK OfHa u3 Gopm
3AIIMTHOTO ~ MEXaHW3Ma,  MPENOTBPALIAIOIIEr0  BOSMOXKHOCTb  IPOHMKHOBEHHS
TNOJUTIOTAHTa BHYTPb OpraHuM3Ma M3 OKpYxKatouleH cpezmbl. [Ipu peskom paspactanuu
4UCIa SMUTEIHANBHBIX KIETOK Ha JlamesyaX TMpPOMCXOMMT YBEJIMYEHHE pacCTOSHUS
MEXIy 3arpssHEHHOM BOAOH M JkaGepHBIMM KalWUIIPaMH, 4YTO MPHBOAMT K
CYILECTBEHHOMY COKPAIUEHHIO [bIXAaTEbHOH IMOBEPXHOCTH W, T€M CaMbIM, yMEHbILIAET
BEPOATHOCTh OTPaB/IeHUs opranusma [7, 8, 10].

Takum 06pasom, mpescTaBieHHbIe JaHHbIE KaK JIMTEpaTypHble, TaK M COOCTBEHHbIE
YKa3blBAIOT Ha TO, YTO Y PbI0, BBUIOBJIEHHBIX M3 NPHUPOHBIX YCIIOBHH, B %kaGepHOi TkaHu
UMEET MECTO LE/bIH s/l Pa3IMYHBIX MAaTONOrUH. XOTs, B GOJBIIMHCTBE CBOEM HOCAT OHU
obpaTumblit XapakTep. OJHAKO ClIelyeT OTMETHTB, YTO MPH YCYryGIeHHH SKOTOrHYECKO
CHUTyallui MOXeT HaOMIoNaThCsl, KaK 3TO HEPEeAKO CIydaeTcss Mpv GEeCKOHTPOIbHOM
BO3paCTaHWM  aHTPOMONE€HHOTO  BO3JCHCTBHSA, PE3KOe COKpAlleHHe WM  Jake
MCYE3HOBEHHE OTJENbHBIX BHIOB PbIO WM MX MOMyNSALMI Tak ke Kak W JAPYrux
OpraHM3MOB, HACENSIOLIMX BOJHYIO CPELY.

JUTEPATYPA
1. Au D.W.T. Marine Pollution Bulletin, 2004, 48, 814-834.



2. Belicheva L.A., Sharova J.N. Assessment of fish health status under long-term Waterwd

pollution: vygozero reservoir, north-west Russia. Environment. Technology Resources. Proc.

8" Internat. 2 Sci. Pract. Conf., 2011, II, 368-373.

Bernet D., Schmidt H., Meier W., Burkhardt-Holm P., Wahli T. J. Fish Dis., 1999, 22, 26-34.

Bhagwant S., Elahee K.B. Western Indian Ocean J. Mar. Sci., 2002, 1, 1, 35-42.

Camargo M.M.P., Martinez C.B.R. Neotropical Ichthyology, 2007, 56, 3, 327-336.

Hogarh J.N, Fobil JN., Ofosu Budu G.K., Carboo D., Ankrah N.A., Nyarko A. Global J.

Environmental Research, 2008, 2, 3, 133-139.

7. Raskovic B., Poleksic V., Zivic I, Spasic M. Bulgarian journal of agricultural science, 2010,
16, 3, 253-263.

8. Roberts R.J. Fish pathology. Bailliere Tindall, London, 1989, 467 p.

. Salamat N., Zarie M. World journal of fish and marine sciences, 2012, 4, 3, 223-231.

10. Takashima F., Hibiya T. An atlas of fish histology. Normal and pathological features. Gustav

Fisher Verlag. Kodansha, Tokyo, 1995, 192 p.

S et

3006533330 3M3065RMHI MIZBIBOL L3I IRI20L JLMBOLOL
NNOKLMB0IS0 RIL0S6I3IB0

9 8- obﬂﬁmmém*, J ﬁﬂb@dﬁmlgn
* bobohggobol  LobgadFogm  9bogg@lodgdo; >bg@dsoxsbol  dgzbog@gdoms
535093001 5. 3oM5g30L bobgamdol gobomammyool 0bLGHoGGO

®J6099)

YgbYsgemomos  bobohiggobol  s3@mbmdoyg@  Gab3gdmogol  GgBodm@osby dwobs-
9900 5A5JLLs ©> 5@35h50To Imd0badg mgabgdol m@o Lsbymdol (ymd@o ©s
300Gbmobgg@o  jo@hbobs)  moguhgdol  Jlmgomol  Job@msommmyog@o  dpym-
35@9mds. 53 dE0bs@ggd o EsdgBomo ogm Esbabymgdgmo bobgmdol 5-5 bews-
bogmo  mggbo  (byge  20).  @ogahgdol  Jlmgomo  ©sdndogos  bEHsbsGHgmo
36m3g0900L  dobgogom, sbommgdo Fgowgds dgds@mJlognab-gmbobom. SGoJbowsh
sdmggsbogmo  myzbgdol  @oyghgodo  aedmgmgbomo  ogm  Fgdpgao  powsb@gdo:
JM3Ggedo  —  Labybogo  gdomgmoydol  spmgxgs gm@spo  msdgmadol  byos-
306006,  303g@3msbos, Fgm@spo  @sdgmagdol  gombgmgds s FgATyds; gg@G-
bmolggd  3o@hboboBo  —  Jodg@3msbos,  IgmGowo @sdgmgool  gdomgmoydol
mogH0byo, g3omgmyudo Px@gEgdol Bsdngidghbs. >@3shs0To wskgdom 093bgddo
2d0mgeobes: ymd@gddo — @33 gdldmmolo g3omgamogdol 3039 3@obos, Jgmespo
modgmgdol @mogFobao ©s dombgmgds, BgBu3gogdo, 30390 HOMGBos > 6gzdHmbo;
3003bmobyggd  jo@hbsbgddo - gmdswo @adgamgdol  gombgergds,  Lygbdo
5303365, 303g@3mabos, 3039@BGMP0s, 5693M0B3g0.  JgmEgds ©sligghs, @ma
565Jbd0  dmdoboe@y mggbgdol BubJEogme dpamBsmgmds sGIhs0To dmdobowdy
093090056 Fgsmgdom gz9mgbos.



262

NAKHICHEVAN AUTONOMOUS REPUBLIC

A.G. Akhundov*, E.K. Rustamov
* Nachichevan State University; A. I. Karayev Institute of Physiology, Azerbaijan NAS, Baku

SUMMARY

The histopathological state of gill tissues of two species of fish — carp and goldfish living in the
rivers — Araz (Araks) and Arpachay flowing in the Nakhichivan Autonomous Republic has been
studied. Only 20 species accounted for 5 individuals were caught from these two rivers. All the
individuals were of mature age. Gill tissue was processed according to the standard procedure,
obtained sections were stained with hematoxylin-eosin. In the gill tissue of fish taken from the
Araz river were found the following violations: the common carp — separation from the surface of
the respiratory epithelium of the secondary lamellae, hyperplasia, thinning and fusion of secondary
lamellae; the silver crucian — hyperplasia, epithelial lifting of secondary lamellae, an end weak
proliferation of epithelial cells, exfoliation of epithelial cells. In gill tissue of the fish caught in the
river Arpachay were marked the shifts of following nature: the common carp — hyperplasia of
epithelium between lamellae, hyperplasia of terminal part, lifting, thinning of the secondary
lamellae, edema, hypertrophy and necrosis; the silver crucian — thinning of the secondary lamellae,
lifting, a weak exfoliation of epithelial cells, hypertrophy, aneurism, hyperplasia of the secondary
lamellae and the end hyperplasia. It is concluded that the functional state of the fish taken from r.
Araz is preferable (better) than the fish that live in r. Arpachay.
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COMPARATIVE STUDY OF INFLUENCE OF ALISKIREN,
ENALAPRIL, LOSARTAN AND ENALAPRIL/LOSARTAN
COMBINATION ON BLOOD COAGULATION, MORPHOLOGICAL
CHANGES IN MYOCARDIUM AND LIPID CONTENT IN RATS
WITH DOCA-SALT HYPERTENSION

N. Gongadze, L. Gabunia, R. Rukhadze, K. Gambashidze, T. Kaladze,
A. Dgebuadze, E. Gogokhia

Thilisi State Medical University

The aim of the present study was the evaluation of the influence of ACEI-Enalapril (E),
Ang-II receptor antagonist-Losartan (L), rennin secretion direct inhibitor — Aliskiren (A)
and E+L combination on lipid metabolism and blood coagulation system in rats with DOCA-
salt induced hypertension. The experiments were carried out in male Wistar rats weighing
250-300 g. Animals were divided into six groups: I control (C) — nephrectomized rats
receiving a 0.9% NaCl drinking solution; II — DOCA-salt induced hypertension; III —
DOCA-salt hypertension+E; IV — DOCA-salt hypertension+L; V — DOCA-salt hypertension+E+L;
VI-DOCA-salt hypertension+A. It was shown that DOCA-salt hypertension group rats showed a

arked increase of cholesterol and triglycerides level in blood VS. C group animals that correlated
r\/lt:)l decreased level of high density lipoproteins-c (HDL-c) and to increased content of low density

tatad

lipoproteins-Oc (LDL-c) to compare to C group rats. These ch ges in lipid were
with the significant reduction in blood clotting time (BCT), prothrombine time (PT) and activated
0 partial thromboplastine time (APTT) with the augmentation of fibrinogen (F) concentration.
Four weeks treatment of animals with DOCA-salt hypertension with E, E+L and A markedly
J reduced the changes in blood lipid content and blood coagulation indices. More emphasized
effects have been produced by E+L and A. They significantly prolonged BCT, BT and PT,
decreased F concentration, which was associated with reduced level of cholesterol,
triglycerides and LDL-c and increased content of HDL-c. L monotherapy unlike E+L and A
did not reveal marked influence either on lipid content or blood coagulation parameters in
DOCA-salt induced hypertensive rats.
It is suggested that inhibition of RAAS system may play a favourable role in the
correction of lipid metabolism and blood coagulation abnormalities.

Key words: arterial hypertension, coagulation, lipid metabolism, DOCA-salt hypertension,
enalaprin, aliskiren, losartan

Arterial hypertension (AH) is the most common cardiovascular disease which leads to
an increased incidence of heart failure, coronary disease, renal damage and stroke [1, 2,

A,
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15]. The effective pharmacologic lowering of blood pressure has been shown t6'prévent
damage to blood vessels and substantially reduce morbidity and mortality rates. The
dysregulation of the rennin-angiotensin-aldosterone system (RAAS) plays an important
role in the development of target sign. RAAS suppression has been most widely used for
slowing or preventing target organ damage [2, 5, 15]. Angiotensin converting enzyme
inhibitors (ACEY), angiotensine-II receptor (Ang-1I) antagonists and drugs with direct
inhibitory action on rennin production effectively decreased the arterial pressure and
revealed organ protection related to an antihypertensive effect [14], but there is a lack of
evidence concerning their effects on lipid metabolism and blood coagulation
independence from blood pressure reduction [7, 10].

Goal of investigation. The aim of the present study was the evaluation of the influence
of ACEI- Enalapril (E), Ang-II receptor (AT1R) antagonist-Losartan (L), rennin secretion
inhibitor-Aliskiren (A) and E+L combination on lipid metabolism and blood coagulation
system in rats with Doca-salt hypertension.

MATERIAL AND METHODS

The experiments were carried out in male Wistar rats weighing 250.0-300.0 g. The
animals were maintained on a 12-hour light/12 hour dark cycle for a 1 week
acclimatization period in the animal unit, received standard chow. DOCA (Desoxy-
corticosterone acetate) salt induced hypertension was performed [9, 12] by right unilateral
nephrectomy and subcutaneous administration of DOCA (25 mg in powder) twicely in 10
days interval in animals that were provided 0.9% NaCl drinking solution [17].

The animals were divided into six groups: I control (C) — nephrectomized rats receiving a
0.9% NaCl drinking solution; II — DOCA-salt induced hypertension; II - DOCA-salt
hypertension+E; IV — DOCA-salt hypertension+L; V — DOCA-salt hypertension+E+L; VI —
DOCA-salt hypertension+A. In DOCA-salt hypertension group have been included animals
with systolic arterial pressure (SAP) exceeding 140 mm HG. SAP was measured in pre-warmed
animals using tail-cuff plethysmography method. After an overnight fast a blood was drown
from the retro-orbital sinus under light ether anesthesia (before starting and the end of
experiments after 4 weeks) and placed into 3.15% sodium citrate (1 volume for 9 volumes of
blood). Plasma triglycerides, total cholesterol and cholesterol analysis [7] were performed by
kits (“Roche Diagnostics”, using spectrophotometer “Cobas Mira”). Blood coagulation was
explored with global tests [3] measuring the activated partial thromboplastine time (APTT),
prothrombine time (PT), blood clotting time (BCT), bleeding time (BT) and fibrinogen. All the
measurements were made on a coagulometer (“Dia-Timer 2, Hungary”). During 4 weeks all of
the animals received the drugs with food in a daily dose: E-20 mg/kg, L-15 mg/kg, E+L-10
mg/kg + 7.5 mg/kg and A-25 mg/kg, respectively. All the experiments were conducted with the
approval of the university institutional animal care and use council. Statistical analysis
employed analysis of variance (ANOVA) and Student's T-test with significance at p <0.05.
The results are expressed as the mean + SEM.

RESULTS AND DISCUSSION
The effects of the drugs usage on lipid content in blood are shown in Table 1. DOCA-
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salt hypertensive group of rats showed a marked increase of cholesterol (26.2 + 3'4%y'"*"
and triglycerides (34.6 +5.8%) vs C animals (p <0.05) that correlated to decreased
(30.4+4.5%) level of high density lipoproteins-c (HDL-c) and to increased
(36.6 £ 7.2%), content of low density lipoproteins-c (LDL-c) respectively (p <0.05) in
compare to C group of rats. Four weeks treatment of DOCA-salt induced hypertensive
animals with E, E+L and A in contrast to L caused significant alteration in blood lipid
content in comparison to untreated rats of II group. E, E+L and A markedly reduced the
cholesterol  (10.4+1.2%, 16.8+2.0%, 182+2.4% respectively, p<0.05) and
triglyceride levels (14.3 = 1.6%, 19.4 +3.5%, 23.8 +3.6% respectively, p <0.05) with
statistically significant increase of HDL-c (20.8 +3.4%, 27.0+4.1%, 33.3+5.2%,
respectively p <0.002) and decrease of LDL-c (23.6 + 3.8%, 30.0 + 3.4%, 19.4 +2.5%
respectively, p < 0.05) vs II group animals. More expressive effect on the changes in lipid
concentration was demonstrated with E+L and A treatment.

Table 1
Losartan, Enalapril+Losartan and Aliskiren influence
on lipid content in DOCA-salt hypertensive rats
Lipid content in blood (mmol/L)
Animal Groups
Cholesterol Triglycerides HDL-C LDL-C
[ | C-Control (n=5) 1.22+0.04 0.78 +£0.02 0.69 +0.08 0.44 £0.02
I 8°§a6‘§alt'hype"e"5've 154£008% | 105£005% | 048+005% | 0.6+006*
1 %:?;a"'hype“ens"'ﬁa 138 0.18%% | 0.9£0.06%* | 0.58+0.02%% | 0.46=0.04**
v gof;fah'hypemns"'ﬁL 1414015 | 098+0.1 0.54£0.12 | 0.58+0.05
Doca-salt- *k *k * *k
A hypertensive+E+L (n=7) 1.28 £ 0.06 0.85+0.01 0.61+0.01 0.42+0.01
Doca-salt- - sk sk *%
VI hypertensive+A (n=7) 1.26 £ 0.01 0.8 +0.06 0.64 + 0.04 0.49 +0.02

Note: E — Enalapril, L — Losartan, A — Aliskiren; *-p <0.05 when compared to C — I group; **-
p <0.05 when compared to II group; n — number of animals

The influence of these drugs on the blood coagulation system is presented in Table 2.
The estimation of coagulation indices in rats with DOCA-salt induced hypertension
revealed significant reduction in BCT (18.4%1.6%, p<0.05), BT (14.0+2.1%,
p<0.05), PT (19.4+3.4%, p<0.05) and APTT (16.7+1.2%, p <0.05), which was
associated with the augmentation of fibrinogen level (15.9 £ 1.8%, p < 0.05) compared
with C rats. Treatment with E, E+L and A restored these changes in blood coagulation
indices approximated them to initial values. More emphasized effects have been produced
by the combined action of E+L, which in compare to II group animals significantly prolonged
BCT (23.9+3.2%, p<0.05), BT (24.4+2.8, p<0.05), PT (29.0+4.4%, p<0.05) APTT
(38.6+52%, p<0.002) and decreased F concentration (24.0%3.5%, p < 0.05). Among
investigated drugs L produced less effect on the blood coagulation parameters.
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Enalapril, Losartan, Enalapril+Losartan and Aliskiren
influence on blood coagulation system in DOCA-salt hypertensive rats
Blood Coagulation indices
Animals Group

BCT (S) BT (S) PT (S) APTT(S) | F(mgdl)

I | C—Control (n=5) 1270+£26 | 86.0+6.0 270+ 02 18005 | 202.8+84
1l a":a;a“'hype“e"s‘ve 1050+24° | 740=42" | 219+12° | 150+0.1° | 2340+ 66
Doca-salt- - " - - -

111 hypertensive+E (n = 7) 1294+ 3.1 842+58 286+0.8 204+02 181.0+ 54
Doca-salt- ™ . - - -

v hypertensive+L (n = 7) 1245+3.0 | 825+3.6 262+06 186+04 [2054+7.1
Doca-salt- - - - v -

\Y% hypertensive+E+L (n =7) 130.1+42 | 92.1+74 290+ 1.4 208+ 1.6 178 £3.6

Doca-salt- - - - - .

VI hypertensive+A (n = 7) 1268 +3.8 | 834+5.1 274+ 1.0 19.5=+ 1.1 196.0 + 5.8

Note: BCT - blood clotting time; BT — bleeding time; PT — prothrombine time; APTT — activated
partial thromboplastine time; F — fibrinogen; *-p < 0.05 when compared to C — I group; ** —
p <0.05 when compared to II group, n-number of animals

In the animals with experimental arterial hypertension the hypertrophy of
cardiomyocytes was observed, which have been accompanied by a slight perivascular
fibrosis around the small vessels. Under treatment with Aliskiren the slight hypertrophy
of cardiomyocytes still remained without features of interstitial and perivascular fibrosis.
No any morphologic alterations have been identified under the action of Enalapril and
Losartan.

As it has been shown RAAS blockers through A and E monotherapy or E+L
combination therapy produced the beneficial effects on the changes in lipid metabolism
and coagulation indices in DOCA-salt induced hypertensive rats. Our results are in
accordance with the data of other investigators [7, 8] and showed organ-protective
effects, such as the improvement of functional and structural changes in the heart and
correction of lipid abnormalities by the blocking of RAAS [7, 13, 14]. Furthermore,
rennin inhibition attenuates insulin resistance, oxidative stress, improves lipid metabolism
and systemic insulin sensitivity in transgenic rats that overexpressed rennin [8, 11]. The
favourable effects of ACEI and A on lipid metabolisms have been also demonstrated by
other studies [7]. Some authors have proved that beneficial effect of ACEI inhibitors on
lipid content was highly dependent on the accumulation of bradykinin, because this
positive effect was abolished by pretreatment with bradykinin B2 receptor antagonist
agents [4]. In our experiments E and E+L revealed more significant effects on lipid
content and blood coagulation than L monotherapy. These results are in good agreement
with other data [13] in which it was observed NO and PCI2 dependent antithrombolitic
effect of ACEI in experimental thrombosis and in DOCA-salt hypertensive rats, where
they produced hypocoagulative and antihyperlipidemic action [13]. According to our



results, A like E and E+L exerted more pronounced effect than L monotherapy. If was
established [16, 18] that in diabetic mice, nRNA expression levels of enzyme involved in
cholesterol synthesis such as HMG-COA reductase was significantly increased. The
treatment with A induced improvement in the alteration of renal lipid metabolism and
subsequently reduced renal cholesterol contents. These results suggest that in rats renin
inhibition improves renal function via the improvement of renal lipid metabolic
abnormalities. Unlike E that may producing its beneficial effect on lipid metabolism and
blood coagulation system via bradykinin induced NO-PGI2 releasing mechanism and A,
that by direct inhibition of renin production provides a more logical approach to the
creation of complete blockade of RAAS activity, L favorable effects on above-mentioned
parameters may be partially attenuated by the stimulation of renin that results from the
negative feedback loop associated with decreased ANG 11 activation [18].

It should be noted that a large body of literature shows the positive effect of E on the
myocardium in different pathologic states. The increasing body of evidences suggest that
in old rats the long-term wing of E prevents the development of fibrosis in myocardium.
Presumably the protective effect on Enalapril is realized by the activation of superoxide
dismutase. At the same time E improves the myocardial ultrastructure in mice with
experimental diabetes and reveals cardioprotective effect in rats with experimental
myocardial infarction [6].

Our results suggest beneficial effects of E, E+L, and A on lipid content and blood
coagulation abnormalities in rats with DOCA-salt induced hypertension.
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H3YYEHHUE CPABHUTEJIBHOI'O BJIMSIHUSI ATUCKUPEHA,
SHAJIAIIPUJIA, JIO3APTAHA U KOMBUHAIIMH SHAJIAIIPILI / JIOSAPTAH
HA CBEPTBIBAEMOCTB KPOBH, MOP®OJIOT MYECKUE U3MEHEHUS
MHUOKAPJIA U COAEPKAHME JIMITUAOB Y KPBIC

C IOKA-COJIEBO¥ I'MIIEPTEH3UEN

H. I'onzaose, JI. I'abynus, P. Pyxaose, K. Fambawuoze, T. Kanaose,
A. [leebyaose, E. I'ozoxusn

TOunucckuii rocy1apcTBEHHbII MEIULIMHCKHI yHUBEPCHTET

PE3IOME

Llenbio HACTOSILErO UCCIIEI0BAHUS SABIANOCH H3YdeHHE CPABHUTENLHONO BIMSAHMS HHTHOUTOpa
aHMHOTEH3MHIIPEBPAIIAIOLIEr0 (epMeHTa — JHananpuia (D), aHTaroHWCTa aHrMoTeH3uHa — 11
peuenTopos-no3aprona (JI), komOuHaumu 3+J1 ¥ HHrMONTOPA CeKpeL peHHHa-aTNCKUpeHa (A)
Ha MeTa00JIM3M JIMNIMAOB U CHCTEMY CBEPTBIBAHMA KPOBH y KpbIC ¢ JJoKa-CcOJEBO ruMepTeH3Hei.
OKCriepUMEHTBI MPOBOIMIINCH HA KpbICax caMuax JuHuM Bucrtap, Becom 250-300 r. JKuBoTHsIe
b paspenenbl Ha 6 rpynm: 1 — konTtponbHas (K), HedpeKTOMH3UPOBAHHbIE KpBICHI,
nonyyaBwue B kayectBe nuThA 0.9% pactBopa NaCl; II — »xwuBoTHbie ¢ Jloka-cosneBoit
runeprensueii; 111 — Joka-conepas runeprensus +3; [V — Jloka-coneBas runeptensus +JI ; V —
[Hloka-coneas runeprensus +9 +JI; VI — Jloka-coneBas rumneptensus +A. Kak nokasany onmbIThl,
Y KHBOTHBIX ¢ JlOKa-CONeBOH rumepTeHsueid, B oTamame ot K Kpbic, HaGmoanock 10CTOBEpHOE
TOBBIICHNE B KPOBH YPOBHA XOJIECTEpPONa M TPUIJIMLEPHIOB, 4YTO KOPPEIHpOBAIO C
YMEHBIICHHEM YPOBHs JIMIIONPOTEMHOB BbICOKOH muoTHoct (JIBIT) u ¢ yBenuueHuem
KOJIMYECTBA JIUMIONPOTEHHOB HU3KO# mioTHOCTH (JIHIT). DTH M3MEHEHHs CO CTOPOHBI JIMIHUAOB B
KpOBH COYETaIMCh C BBIPOKEHHBIM YMEHbIIEHHEM BpeMEHH cBepThiBaHus kpoBu (BCK),
nporpoMGuHOBOro Bpemenu (I1B), BpeMeHH aKTHBHPOBAHHOIO MapLMATLHOTO TPOMGOIIACTHHA
(ATITB) u ¢ noBbiueHuemM KoHueHTpaunn ¢pubpuHoreHa (P). 6 HenenbHOE Neuenne Kpbic ¢ Jloka-
conesoii runeprensueid 3, D+JI M A 3HAUMTENbHO YMEHBIIAIO H3MEHEHHS B COAEP)KAHHU
JHNHIOB B KPOBH U MOKa3aTellel CBepThiBaHUA KpoBH. bonee BbIpakeHHOE HEHCTBHE B 3TOM
mwiase mposiBisiy O+L m A, koTophle HocToBepHO mnposonruposand BCK, TIB u AIITB u
YMEHbIIATH  ypOBeHb @, 4YTO COYETANOCh CO CHMXKEHHEM KOHLEHTPALHMH XOJIECTEpHHA,
Tpurnuuepuaos u JIHIT u ¢ ysenuuenuem cozmepxkanus B kpou JIBII. Mownotepanus JI, B
ommrine oT D+JI u A, XapakTepusoBanach ¢ MEHbIIMM BIMSHHEM Ha CONEP)KAHHE B KPOBU
JMIHJIOB ¥ NIOKA3aTe/Iel CBEPTHIBAOLIEH CHCTEMBI KPOBH Y KPbIC € JIOKa-COJIEBON rUIEPTEH3HE.

[Jlenaetcs 3akiioueHne o ONAaroTBOPHOM BIMAHMM MHTHOMUMM PAAC TpH COCTOSHMAX C
HapyLIEHHEM MeTab0IM3Ma JIMMHUIOB U CBEPTHIBAIOLLE]H CHCTEMBI.
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dmnbmgbgoom ©s Lbgspslbgs Laboabsgmm gbgdol gomoghmgdgogdom [75].
dobo  dsdgygmodgdgmo  bgasgmgbgdols @Gobgdo  Ygool  aoblsbog@gmo
DAL BoJBmmgdo, 30HM3obgdols s FHMbLIM03E00lL FoJBm@gdo, Slggy
3975604900 B JBmAgdo, AMaMA0EsS  SEoEmdMogo  Lobbaol  bsgowols
R96m3gbo, GMIgmoi 3oblobwgdaglh gbpmmgmagdmo NOS a9bols 9Jl3@glosl.

356a3500L  5JHog@o  bog@mgdoi  obpgbl  asgmgbsli NOS-ol  sj@o%-
OmMdsby.  opygbogmos,  GM3  msgol  Agobdo  L-séyobobolgeb  NO-I
Fo@3mdbols 3Mm3gldo, @mdgmoa godomobrgds INOS-ols  zo@memoby@o
0bmgm@don, dmbsfomgmdgb bydg@milow sbombo, Fysmdswols bygebyo ©s
Jo@mlog @spogsmo [25, 59, 62].

30l g@omgdygm  ofbs NO-U gogmgbs NOS-ob  sJBog@mdols gTgsmm
939353300l 063030305bg, 96b0dols 3gdol boFommsb gAmmog@mJdgwmgdon.

NO-l doGomse  domfodog®d  gubdcosl  Fomdmoagbls dgm@swo  Lsbog-
bogom  mmgygmol  3.5°-3ogmg@o  39obmbob  Jmbmgmbgsiol  (cGMP)
Bopogxmgegmo  (o@dmdbols  LEodgmodgos [19, 49, 63, 66, 75 NO
39obomoBogmobals gos]BHoggdsls 0fgggl, dmdgmoi gdpaymddo a9sbmbob-
5-A®0gHMB60s6  S3oBsmobgdls cGMP-U  (o®@3mJdbsl.  ggu@m  dg@sw,
30Gg  30gmyg®o  bygmam@opo  37,5-gogmyg@o  >©gbmbob  dmbmgmligs@o
(cAMP), cGMP s3mpgmomgdls Lbgspslbgs gxdgedops 896J3090L aggo
396mgdols 360dgbgammgsbo  @gamsdlsioobs s Lolbmols bsgools 3609369
@mgobo ds@gdols gbom [22].

NO-bmgols @sds@gdom domdodoyn®d §96d3090L gopagbl 9@mog@mmds Jgdm-
2M306msb,  Lobbols  Fds@ol  o@dydobmsb, o@adgdg® @ gobsymao®omgsh
3093056 s Jommsb LEsdomymo 3md3mglgdols Bgdbs, Go3, mogols Fbcog,
0§3935 NO-UI dom@myog®o 989dB980L 3og@3gmgdsls Lolbmdsdmggdby.

NO godmogmas gbpmmgmoyddo ©s 8oa®mo@gdl Lobbads@mgms jgomols
2339600356 gx 909330, 0fg93L @s oo JmEyYbgdsls s, sdygecsp, NO
Jo@mdmoagbls  d9bgd@og  dom@gmsJlobBl,  @mdmols  “Lodobby” oGm0l
bolbgds@mgms ggomols 3gbmo. bshggbgdos, dm3 gbpmmgay@o NOS gqbols
359dmm0Tgals Bogysgodm 3339m® 3039 H9bbosdwyg. dsdosbdo NO-Lobmsbsl
©989J690L 396T0 doggsgstm 5mg@Ml e gAH™mbdog.

Gmam@3  3bmdomos,  gobommmyoyd  306Hmdgddo  gbpmmgmoyddo
{o03mJd6omo NO 360836gmmgsab Gmml slogmgdls Lolbaols 303m]i3gg0L
M9a9@s300Ls ©s SYHMMgA o308 [50], Mm@ysbmTo FgGodomamobdols ©s
Lolbmols  bsgowols  Yggoegdsdo  [17, 79], [oddmowygbls  bmzoigdEool,
09m3mg969bol, gbmlgol Bgpos@m@l [18, 53], dmbsFomagmdl slggg bgodm-
A®56L3oloobs ©s dgblog@gdol E@o@gdsdo, byo@mgbomi@obymo ¢u6]-
(309%0L  Jmpgmsiosls  ©s  J39300  5JHog@mdaBo  [78]. wmgologol sl
3560boa@sggb Lobbmds®mmggdol gbpmmngmoyd-sdmgogdygmo @Ggasdlszool
356d5bmA30gmgdg@ BoJBm@sE.

(396A®oma® s 3gHoggtogm bg@ggm  LobEgdsdo sbmEol mlowol
ool (odBmoppgbls  s@sjmmoby@ggmo  bg@ggdo,  yagdodsd @
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bgombgoo, s3Mgmgg Lolbmds@mggdol gbpmmgmg@o gxdgegdo, 30(;?;{ffl;iﬁ"“54
@00l 9xGgd0 ©s SLBAMmEoHgd0 [54]. 039bmolFmodogdo Jgmmegdols
390099690000 5069 NNOS-0ls gggeansbg do@omo oJBogdmds bsmbgdols
390-003 9 gxOgegdls  ©s  SLAGME0GYdTo.  NOS-oll  gg®3gbdgmo
3JB0g@mdol  YPGM  sdsmo  Mmby  s@dmbgbomos  Jodmmsmsdylido, Vg
- Hgobdo, LEH®0oBHPLS ©s mogol Fgobol Jgddol 6godmbgdPo. 303mgsd3ols
Jotsdoygm  6godmmbgddo  sdmBgbogmos  gbpmmgmy@o  NO-Lobmsbols -
eNOS-0l  360dgbgarmgoabo  jmb3gbd@sgos  [2, 7] Ca2+-;goamdogggb'3@n
06093039 9™0 NO-Lobmsbs bm@dsgu® msgol §3obdo s@dmbgbogo 5@
0go [Sinz et al., 1999].

NO oo  GomEgbmdomn  [omdmoddbgds  boby@dmogo  @@mol  gob-
 BogmmdsBo o Fgbeygogmos dbomme  budld@shol s gmgsddm@al
I homEgbmdom. 0dgdools gdrgy INOS-0ol dogd 3OmEyYEdgdgmo NO sgmgbls
~ Hodboga®  0golgogdl, Fgbodmms  3g@mgbobod@odols ©s  dolbo  dgHodm-

@000l HmMJLogy@mdols  aodm  [44-46].  s3ol  Lofobsswdpgame,  gu-

39603963900 sSemg@yogmo 9639BsmoBgdol 039bmesdmjopgdgmo ©sbosby-

30b > (36L-0l 066930930l BmEgmby FgByzgmgdgh INOS-ol  3Gm@g]-

Hoegmo Gomols Fglobgd.

9bmngmgdo NO-Lobosbsl dogd (o®dmgdbogmo NO, @gobols G@sgdgmo
3056900l > gmgsmygdo  olgdool dmEgmmdsdo, Lolbmols bsjo@ols
3ol Ygogase  dEamds®gmdol  yogdxmdglgdsl  ofggsl [26, 41]. 3o-
Godoo,  bgodmbymo  NO-Lobmsbsls  (nNNOS)  3ogd  (o63dmgdgmds  NO-9,
obggBog@o 56 Beglogg®o  oblgmEol  Igdpgy,  godmgds  bgodmmbydols
sb0sbgds godmofgomls [40, 77].

Infopgdgmos  sdpgbody Jodmmgbs NO-Ub Fo@dmdbols ©s dg@odm-
@obdby  mgom  Jodmdbool  gBgemm  gogmgbols  SLsblbgmow.  Jodmlos
{3930 Bogogx®gpgmo msgolygsmo Ca™-ol s Ca’'-©sdmjowgdygmo NO-
Lobmsbol gob@sl [23, 56]. ol slggg odyybogh 3g@milo@ygmo ombgdols
336905300,  @mgmoi  0ofgggl  NO-L  obsjHogogost  [73]. sbmdlbool
dpm3s@gmdsBo NO-I 3GmegdEos ©sn®ygbgmos, @oash NO-L Lobmgbo
bogodmgdl  gobado@ol dmmgsgmgdols 0sbss@ligdmdsls [Palmer et al., 1988].
Jomds s d9Lgd [69] gbggbgl, @@ Jodmjlos (PaO,=24+8 mmHg)
sbHodgmo@gdls NO-U aodmgmgsl Lobbmdo®mggdowsb ©s jgm@ogodgdgmo
Pbroog@ma@o  gx@gegdoesh.  s@bsbodbsgos, Gm3d Pa0,=36-37 mmHg
303mJbool EAMbsg brgds NO-U Lobmgbo ©s asdmymays, Geam@3 dnm ©s
ol BgdmbgggeBo, m9dzs  gbrmmgmuGe  gx@gegdol o6 Ca¥-ol @
b9390mJloe sbombgdols dm@o xg@ joEgg LokoMmmgdl godggggol [47].

EoEygbomos,  @m3  gobadool  @s  SbmBol  @gsjgogmo  Labgmdgdo
fodngmo 5@0sb Lbgspsbbgs 8(gsgg @ JOmboggmo sbmgdomo 3@m3glgdols
3omma969bTo.  3g@dme, bodoe sbm@ol mbopl dgydmos  gedmofgoml
Gotymgzomo  3mgdgogds sbmgdom  Jlimgombg, G®Igmoi  356089LBHoMEYdS
309509Lgdgmo  gbemmgmod-psdmopgdgmo gobmeoms@szoom [Suzuki et
al, 2000], dodmgymo  FHObLMo3gogmo  BoJPm@gdol  SJBogsEocm,
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Sbmgdomo  Godmgobdol  Bglsdsdolo  3Gmwagdgoomn [33],  @gogmGodadel
Imdo@obozoom @S syBogsgoom  [52], ohfe@gdgmo  s3m3Bmbon [86] @
35096Jodgamo gx@gegdol bgz@mbom [60]. s@s0lgdogd (30960 bohggbgdo
04, G g3omgmoygdo bg3@mbo ©s/sb S3m3Bmbo  JmAgmomgdl sbm@al
mJlbool oldgygmsiosbmsb [31]. 83539 658Gm3Bo bohggbgdo oym, @ma
@m@fmgebo  ao@lol  sp@ggmo  bggdmbo  goms®Egds  @odm3maols-
Jo00pgo0m  0bEYEoMgdgmo  sbmgdols ©s  Jog@mEecggmsiool  dmImol
Bggaoe, bomm sbmEol mJlbowols Gmmo asdmggmomos Y@M dmygosbm
LAoposby — gd3omgmy®o s3m3@mbols eamL.

>bmBol mJlowol 3gdmeobadogsby Jdgwgdol dmgmg Fgxodgds Tgodmgds
sligmo babom:

L 5%m@ol mjbopo sM0l 3ogmg®o 39sbmbob dmbmgmbys@ols (cGMP)
HomEgbmdols doMmomswo  gobds30Mmmdgdgmo. dobo Imds@gdom ol HE®Idm-
(30BgoLe> s amyg §9bmgddo 5330090 Jomzogdol Ygdggmmosl.  gog-

(309901 0mbgdo 39bmols F9393Tg0L yggems Bobol syzomgdgmo dmbofomgs.
nogol db@og, cGMP  s5dBog@gdl cGMP-psdmjopgdgm  3Gm@gobsbsl s

J360L 300393l gomoydol s Jom@Eogdol @sgsmo s@bol asblbobmgol.
356L5310Ggd0m o Gomml Sbogmadl KCa-s@bgdo. 58 s@bgdols goblibs
gomogdobogols yaggo 39b6mgdosb jsmogdol s gomz0gdol yodmlgamols
Ygogpor 93mmsmobozoolsl 0fgygh ameggo 3960mgdols dmubgdsl. KCa
>@bgdol 5JHogs30s, @mBgmms Lodioe®mmgy 3g3d@sbgdby gmosw dsmsmos,
sbm@ol mJlowols 3mJdgrgdols do@omasp 89Js60bal JomBmopygbls [I'pubkosa
u np., 2002; Fukao et al., 1999]. 530fm3, sbm@Eol ool Lsdmemmem 9539JH0

393m0boBgos  SbGHosyMgas30gm, grgegdol LoFobssmdpgam s gobmeo-
@oBsAMOYm JmJdgogdsdo.

2. sbm@ol mJlowo sbpgbl sy@gmgg Lobbamds@mgms aayggo j9bmgdols
DAoL s Joa@szool 3Mm9396G0sl, 5x8gAbgdl sedgbogdo dmegiaagdols
35039 3og9dol, bgel gBols Lolbmdo®mggdPo 13sb3ol gobgoms@gdsl.
030 SLOYPmgdl  bgo@mmdgros@mmol, bgdggmo  033gmlgdol  BASbLEos-
H0G0b 396J3090L, 9bAPbggmymal dHaGogoram 989IOL [80]-

3. sbmBol mdbowols Lobmngbols doGomswo  LEodgms@Bm@o  Lolbads@-
®396do o0l [oboigmgdoll ©adodgmmdols gemomgds. dobo @smEgbmds
0bAEgds  2aM9mgy  S39HJmeabol,  30bobgdol, Lg@m@mbobol, go@gdm-
@sdobgdols s 5.9, dmJdgegdol  Ygogase. 0bFsJH M0 gbmmgmoydol
3000396T0  ddsgomo  gobmpoms@odm@o  sbm@ol  mJbowols  dgdggmdomn
obm@30g@gols  gobmpoms@de@magm  9x39JdL  [80].  goblsggm@gdgmo
Lodenog@om sbmEol mJlowo sxsGmmgdls magol @gobols Lobbendo@mmggdls.
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0B30P MEXAHM3MOB PET'YJIMPOBAHUSI COCYAUCTOI'O TOHYCA

HU. Tuacamuoze, H. Mumazeéapusn

Barymckuit rocynapcteenHslit yuupepcutet uM. L. PycraBenu; LleHTp sKCrniepuMeHTalbHOlM
6romennuuHel uM. W. Bepuraisunu, Tounucu

PE3IOME

B cTaThe paccMOTpEHbI JaHHbIE JIMTEPaTypbl, MOCBSIUEHHbIE (AKTOpaM peryJsuuu
COCYIUCTOro TOHyca. B 0630pe oXBaueHbl JaHHBIE, MOTy4eHHbIC, HAYMHAS C KOHUA 19-T0 Beka 1o
CceroaHAWHNA 1eHb. OCHOBHOE BHHMMaHHE YIEJICHO MeTaboNMYeckuM (akTopam peryssuuu
COCYTUCTOrO TOHYCa M BO3MOXKHBIM MEXaHU3MaM MX peali3aLiiH.

PaccMoTpenbl  neHcTBHA TakuX (akTOpOB, KaK aJE€HO3WH, NBYOKHCh YIJepoda, He-
OpraHnyecKkre HOHbI (B OCHOBHOM, MOHBI Kayius). Oco60oe BHUMAHHE yIeJeHO OKCUIY a30Ta U ero
MHOTPaHHOJ peryaupyroeil poiu B cucTeMe KpOBOOOPAIIEHHs KaK B YCIOBUAX HOPMBI, Tak M
TaTONIOT M.

REVIEW OF REGULATORY MECHANISMS OF THE VASCULAR TONE
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SUMMARY

The review is devoted to the analysis of data published in literature concerning the factors
involved in the regulation of vascular tone. The review covers the data obtained since the late 19th
century to the present day. The main attention is paid to the metabolic factors of vascular tone
regulation and possible mechanisms of their realization.

The action of factors such as adenosine, carbon dioxide, inorganic ions (mainly the potassium
ions) are considered. Particular attention is paid to nitric oxide and its multifaceted regulatory role
in the circulatory system, both in conditions of norm and pathology.
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C-IIEONTUA W SHAOTEHHBIA UHCYJIUH
YV DNAIIMEHTOB C HCV-WH®EKIHUENA
E. Bawaxkuose, T. Bouopuweunu

TIMY, JlenapTtameHT HHGEKLNOHHBIX 3a60/1eBaHMit

PE3IOME

Lenbio uccnenoBanus Gbllo U3yYeHNE POIU PEIUCTEHTHOCTH K MHCYNMHY y 6ombHbIX ¢ HCV-
uH(ekuyer. Boutn wnccnenosansl 130 mauueHTo: 20 — ¢ OCTPbIM TemaTUTOM C, 38 - ¢
Xpouuueckum renarutom C, 72 — ¢ uupposom neuenu. Mccienoanne nokasano, u4To ypoBeHb
CHIBOPOTOYHOrO C-MeNTHAa M HHCYJIMHA Y MALMEHTOB C LIUPPO3OM MEUEHH BHILIIE, YeM Y GOMBHBIX
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¢ octpoit u xponuueckoir HCV-undekuneir. M3mepenue >Tux nokasatesneil HeoOXomumo A ")
MOHHTOPHHIA NALMEHTOB C PE3MCTEHTHOCTBIO K MHCYJIHHY, KOTOpas OyZeT crocoGCTBOBaTh

~ NIPEOTBPALIEHHUIO OCJIOKHEHHMH U MOXKET YJIYYIINTh Ka4eCTBO XKM3HU MaLHeHTOB.

C-PEPTIDE AND ENDOGENIC INSULIN
INPATIENTS WITH HCV INFECTION

E. Vashakidze, T. Bochorishvili

Thilisi State Medical University, Department of Infectious Diseases

SUMMARY

The aim of investigation was to study the role of insulin resistance in patients with HCV
infection. Total of 130 patients were investigated: 20 — with acute hepatitis C; 38 — with chronic
hepatitis C; 72 — with cirrhosis. The study has demonstrated that the serum level of C-peptide and
insulin in patients with liver cirrhosis is higher, than in patients with acute and chronic HCV
infection. This is necessary for the monitoring of patients with insulin resistance, which will
contribute to the prevention of complications and can improve life quality of patients.
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POJIb ¥ 3BHAYEHUE UHTEPJIEMKUHA-10
Y TAODMEHTOB C HCV UH®EKIUEMN

E. Bamaxuoze, H. Mukaoze

TI'MY, lenapramMeHT HHGEKLUHOHHBIX 3a60/1eBaHMi

PE3IOME

Lenbto nccnenoBanus Gbisio M3y4YeHHe LUTOKMHIPOLYUMPYIOWEH CIOCOGHOCTH HUMMYHHBIX
KIETOK KPOBH MPH BUPYCHOM renatute C B 3aBUCUMOCTH OT CTalMH HH(EKLMOHHOTO Mpoleca u
mpposa nevenn. Obcnenosano 130 GompHeIx: 72 — ¢ unpposom mevenn. Cpean Hux: 10 — ¢ A
cranuedt uupposa, 14 — ¢ B crammeii n 48 ¢ C craaueii. [Ipu BupycHoM renatute C BbISBIEHbI
3HAYUTEIILHBIC M3MEHEHMS LMTOKMHNPOAYLUMpPYIOWEH CMOCOGHOCTH MMMYHHBIX KJIETOK KDOBH,
KOppEUpYIOUIUE C TAKECThIO MOPaXKeHUs neveHH. OLEHUBAs IOJyYEHHbIE PE3YJIBTAThI, MOXKHO
OTMETHTb, YTO TPU Pa3TUYHBIX BAPHAHTAX TEYEHHS XPOHHYECKOH BUPYCHON MH(MEKLMH renatura
C ¥ CTaausaX UMppO3a, YCTaHOBJIEH AUCOANAHC B MPOLYKLHMH NMPOTUBOBOCIIATUTENLHONO IMTOKMHA
B BUIE 3HAYUTEJLHOTO MOBBIUICHUSA YPOBHs MHTepielikuHa-10 (IL-10), HanGosee BbIpa)KeHHOro
TPU TAKEJIOM MOPAXKEHHUH TEYEHH.
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THE ROLE AND MEANING OF INTERLEUKIN-10
IN PATIENTS WITH HCV INFECTION

E. Vashakidze, I. Mikadze

TSMU, Department of Infectious Diseases

SUMMARY

The aim of investigation was the study of cytokine-producing ability of blood immune cells in
type of viral hepatitis C, correlation with the degree of hepatic lesion and liver cirrhosis. Total of
130 patients were investigated: 72 with cirrhosis: among them 10 with Stage A, 14 with Stage B
and 48 with Stage C. The study demonstrates the significant changes in cytokine-producing ability
of blood immune cells type of viral hepatitis C, correlation with the degree of hepatic lesion and
liver cirrhosis. The results showed that various types of chronic viral hepatitis C and the stages of
cirrhosis were associated with disbalance in production of anti-inflammatory cytokine, i.e. a
significant rise of Interleukin-10 concentration, which was the most prominent in cases of severe
hepatic lesion.
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OTBOP JIOWAIU JJISI IPOIEAYP PAMATEPAIINUA
Jic. 3anoacmanumeunu

Tounucckas meauuuHckas Axagemus um. IT. [llotamze

PE3IOME

WnpuBunyanbueiit  oT6op  nomanu, GyeT OH CBA3aH CO  CMOPTOM HIH  XKe ¢
HMCMONB30BAHMEM JIOIIAZM B JPYTUX UENAX, MMEET BAKHOE 3HAUCHHE, TaK KaK Harpyska,
KOTOpYIO BCa[HHMK MOJY4aeT Ha pasHbIX JIOWAASX, pa3Has M 3aBUCHUT OHA OT TEMIIEPAMEHTa,
XapakTepa, MOPOAbI, UMIYJbCUBHOCTU U CIOXKHOCTH YNPAaBJEHHUs JIOLWIAIBIO.

HckyccTBO OmpeneneHus XapakTepa JOWIAAW SBISETCS JPEBHeH TpaaMuMell MHOTUX
HapOJOB, B TOM 4MCI€ M B KyJIbType BENMKHX KOHHHKOB-OEMyHHOB, COIJIACHO KOTOPOil
TMONIOXEHUE W YMCIIO 3aBUTKOB Ha TOJOBE JIOWIAAM SBIAETCS IIOKAa3aTesleM XapakTepa H
TEMIIEPaMEHTa >KHBOTHOTO.

CorntacHo  M3BECTHOM aMepHKaHCKoii uccnenosatenshuue JI.  Tenuurrod-JxoHc, Ha
0COOEHHOCTH MOBEJIEHHs JOWAnell YKasbiBAIOT pasMep M (opMa TroNioBbl, e mpoduis U
nocajka, 3aBUTKM BOJIOC Ha rOJIOBE M MPOMOPUMHM Teja, MpOaHaIM3MpOBaHHble BMecTe. Ha
OCHOBaHMHM 3TOr0, OHa yCTaHoBMJa Goiee MBYX HECATKOB XapakTepa JOIIalei.

B cBisu ¢ Ttem, uTo mcnonszosamue Metoma JI. JUKOHC 3HAUMMO W NI paiiTepanii,
Mbl TOCTAaBUJIM LEJIbIO OKa3aTh COAEHCTBHE JKENAIOLMM BHIOPATh JOMIAb NS MPOUEAYp
paiiiTepanun ajekBaTHO UX “TIePCOHe”, YPOBHIO MOATOTOBKM W MATOreHe3y 3aboNeBaHus.

HORSE SELECTION FOR RIDETHERAPY PROCEDURES

J. Zaldastanishvili

P. Shotadze Tbilisi Medical Academy

SUMMARY

Individual selection of horses — will be it associated with the sport or the use of horses for other
purposes, is important, as the loading that the rider gets on different horses is different and
depends on the temperament, nature, breeding, impulsivity, and the complexity of managing the
horse.

The art of determining the nature of the horse is an ancient tradition of many peoples, including
the culture of the great horsemen- bedouins, according to which the position and number of hair
curls on the horse's head is an indication of the character and temperament of the animal.

According to famous american scientist L. Telington-Jones, the size and shape of the head, its
profile and fit, hair curls on the head and body proportions analyzed together show the
peculiarities of horse behavior. On this basis, she established more than two dozen of horses
nature.

Due to the fact that the use of this method is also significant for ridetherapy, we set a goal to
assist those wishing to select a horse for ridetherapy procedures adequately to their "personality”,
the level of training and pathogenesis of the disease.
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THE STUDY OF ANION-ACTIVATED ATPases RELATION

M. Leladze, S. Dzneladze, L. Tsakadze, T. Jariashvili

Iv. Beritashvili Centre for Experimental Biomedicine, Tbilisi, Georgia

The anion-activated ATPases (CI, SO,>-, NO;~, HCOy") relation with their synchronous
action has been studied. Our experiments showed that this relation of anion-activated
ATPases has a fairly complex graphic expressions and it is an indication that they are
characterized by mutually antithetic effects.

Key words: plasma membrane, ATPase transport, anion dependent ATPase

Anion-dependent Mg*"-activated ATP hydrolysis, namely HCOj5™ and activation by CI~
ions, less SO~ and NOs~, is known from the literature [4]. HCOs-ATPases and Cl-
ATPases are found in plasma membrane of animals and plants. The participation of this
enzyme appears to be the process of bicarbonate and chloride ions active transport [2, 3].

Mg-ATP complex is the substrate for anion ATPases, the main feature of which is
considered to be the existence of phosphorylated intermediator, but molecular mechanism
of brain membranes in this system has been less observed.

In the previous work [1] the Cl™-anion dependent Mg-ATPase molecular mechanism
and its plasma in the ,,P-type ATPase” classification have been reported.

We found that CI'ATPase belongs to the transport-ATPases group such as Na,K-
ATPase, H-ATPases, K,H-ATPase and bivalent cation-activated ATPases, but the
difference is that Cl ions active transport is realized with several mechanisms, one of
which is the antiport with other anions.

The aim of this investigation was to study CI” anion and other anions correlation with
their synchronous action to manifest ATPases reaction.

MATERIAL AND METHODS

The sections of different membranes of albino rats brain of both sexes, weighing 200-
300 g served as an experimental material. The fraction was obtained via osmotic shock to
the synaptosomes between the layers of 0.9-1.2 M sucrose [5], as well as the fractions of
microsomes (0.32 M sucrose). The preparations were washed in 2.5 mM EGTA and 2.5
mM EDTA solutions.

ATPase activity was determined by a volume of liberated inorganic phosphate [4],
protein was determined according to Lowry method [6]. ATPase activity was represented
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as UM mol Py/hour, mg protein units. Reagent medium always contained 30 M ttiss
mallat (pH 7.65), 0.4 mM EGTA and 0.2 mM Ouabain. The concentrations of other
ligands (mM) in incubation solution are given in the text. Experimental data were
processed statistically.

RESULTS AND DISCUSSION

Anions correlation is the means to show the contradictory influence of two anion
ATPases (it is possible that the activation phase of one anion coincides with the inhibition
phase of the other anion or on the contrary).

The curves reflecting the activities obtained by comparison of CI™ and other anions,
when the substrate concentration was constant, are shown on Figs 1 and 2.

The overall concentration of anions for each particular case was 20mM. On Fig. 2
0/200 mM (curve 1) reflects NOs-ATPase activity, 0/200 mM (curve 2) — SO,-ATPase.
On Fig. 1 curve 1 expresses Mg®* dependent HCO5-ATPase activity, while curve 2 — Cl-
ATPase. Marginal concentrations show the activation of ATPase reaction induced by
definite anions. The curves are characterized by complex shape. In each case there are one or
more convexity or concavity inflexion and turning points (more than one) are in evidence.

v
30
20
10 i
0 Fig. 1. The activity induced by CI” and HCO;"
0 50 100 150 200 Cimm | different concentrations ratio. 1 — synaptic
200 150 100 50 0 HCO:mM  fraction; 2 — microsomal fraction
v
30 NO;
S04
20
10
° Fig. 2. MgATP hydrolysis induced by CI" and
0 50 100 150 200 Clmm| other anion ratio (microsomal fraction).
20 150 100 50 o NmM[ ) _NO,:2-S0.7.

The study of the interrelation of membrane Cl-ATPase with other ATPases will assist
to some extent in deciphering the mechanism and function of its activity. To this end, we
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have revealed anions’ interaction in the membrane in ATP hydrolysis. In the living ‘¢éi
the excessive amount of anions was found on the external surface of the membrane,
compared to the internal one. This fact determines their movement within concentration
gradient from outwards into inwards. There is an indication in the literature that there
may also be co-transport of CI” and other anions at the expense of ATP hydrolyzing
energy (co-transport of CI'/HCO;" in particular) [7]. CI” is directed from inwards of the
cell, in contrast to HCO5". The given process may be due to the existence of Mg
independent HCO3-ATPase in the plasma membrane [8] whose substrate (as distinct from
Mg-dependent HCOs-ATPase) is only free ATP. This ATPase is likely to be attributed to
the so-called Ecto-ATPases group, which functions on the external side of the membrane
and does not require Mg-ions.

The simultaneous study of CI" and HCO;™-induced ATPase reaction with the anions’
ratio in incubation medium (in the presence of Mg>") (overall concentration being stable)

~ has revealed a complex interdependence (Fig. 1). The activation phase induced by one
anion coincides with the inhibition phase elicited by another anion and vice versa. As it
seems CI'ATPase and HCO;-ATPase counteract.

Likewise the comg)lex dependence was observed in the schematic reflection of
CI'/NO;s™ and CI/ SO, ratio (Fig. 2). V = f(CI/N") is complex, curves are characterized
by several inflexion and turning points. It should be assumed that the enzyme molecule
within a cell exhibits a varying affinity for each anion under conditions of their
concomitant presence.

Our experiments showed that this relation of anion-activated ATPases has a fairly
complex graphic expressions and it is an indication that they are characterized by
mutually antithetical effects.
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LlenTp sKcnepuMeHTanbHo#i 6uomenniuuel uM. MB. Beputawunu, TOunucu

PE3IOME

B naHHO# cTaThe OBIIO M3YYEHO COOTHOILIEHHE aHHMOHAMH akTHBMpoBaHHbIX ATPaz (CI
SO42_, NO;”, HCO;") Bo BpeMs MX CHHXpOHHOro aeiictBus. Okasanioch, YTO OHU HMEKT
JIOCTaTOYHO CJIOXKHOE rpadueckoe u3o6paxeHne. ITo 0OBICHIETCS TeM, YTO aHHOHHbIE ATPaspl
XapaKTepU3yIOTCs MPOTHBOMOIOKHBIM 3P dhexTom.



309 ///

bsg 8936, 936, sgo. 35369, domdge. Ly@os, 2012, @.38, Ne5-6 ISSN-O321-I’€&JSF’]I‘JJ‘<HN
Msectus Hau. AH I'py3un, 6uomen. cepus, 2012, 1. 38, Ne 5-6
Proc. Georgian Nat. Acad. Sci., Biomed. Series, 2012, vol. 38, No 5-6

$03036000 3ORNBOIIGMOHOL dd3RI6D
Mg*-R3IMI0RIZBIR Ca-ATPsbyge LOLGISBI

J 5m75od(7, 6. oﬁymob‘mlgd, 3 jdoggo, . ;yoﬁnogﬂn@n
0. 4900@>Dg0@ols gJl3gMm0dgb@dgmo domdgpoizobol 396@®0

0go@o  go@msygol  megol  Ggobol  Lobsglydo  3gddMsbgdol  g@s305Bo
@mgomobgdgmo Mg -psdmjopgdymo Ca-ATPsbs 3Gogomegdbosbo Bg@dgbdgmo
bobdglss, @mdmol F96J3og@ gomgyml Fomdmopagbl 80603798 ©odgco. dolo
Lgdbg@sdos MgATP jomd3mgdlo, bome Mg ©s ATP Fo@dmoppgbgb Fgogamo
Img3gegdol  dmEogogsEm@gdl. s3sbmsb, BaHdgbdms6 MgATP-obs s Mg -ob,
sbggg MgATP-0bs> > ATP-ob ©5353800905-353mmsgolggmgds brgds Msbpmdygmo
894560%300m.

boggebdm  Lodgggdo: CaMg-ATPsbs, MgATP  3md3amgdbo,  ULyobees@o, dm-
©0g045GHMO0

Ca” 8609369emgob GmEl 0535303l mEbom  MOR60b3ms $376]30mdsBo.
3Bl gnm@gdon  slsbo@bsgos, @m3 Ca®, GoameG bopogemo  $9GIgbEol
3000%035(MA0 ©> gPM-gOHmo  dJnsgso  jmd3mbgb@o, dmbsfomgmdls asMgsh
Bopgdamo  06gm®3oz00l  gxr@gedops  30m3glgdby  aors3gdado.  aoblo-
Ja0Gg500  360dghgmmgabos Ca’-ol, @mgommG HO6LIgIdGEgmo  3m@gbG0s-
ol @gaam@eBo®ol @mmo s dobo Fgmomo Lobsglyd gowpsiggdsdo. Ca™
330 gdgEo  0mbos,  @mdmol  asMmgdg3  Fgudmgdgmos  gxdgeols s
0@ao60bdol gubJomds.  S3slmsb, Lsbogmabmme  syEomgdgmos  gx @9 do
300l dndgmbEsbols dgbodhybgds, @3 bo®Eogmegds BOEL3MGE @0
Lol gdgool, dsom dm@ols Ca-ATPsbsb, Lodgsgmgdom.

330930 obabl Fomdmaagbos mgnco godmsagsl msgol @Ggobol Lobog-
bg@o 8938@56980L B@sJ300T0 @mgsmobgdgeo Mg2+-gg\>8mdog§)3?)'gmo Ca-
ATPsbyg@o bobdgdol (Ca,Mg-ATPsbs) dmddgegdols dmagigmygdo dglfogms.

432330 (M303IG0 KRS 3INMKIS0

33930l md0gBL  Fomdmopygbps mgn®o godmsygsl msgol Ggobowsb
0098909630090 9m@0 3960089009300 Los@mbsl  Lodgg@ogol  g@o-
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©096@ 30 dopgdgmo Loboglydo 3gdd@msbgdol g@sjzes [1, 3, 8]Jéh@ﬂ‘}s
306G396GHO305 0L>bLIHIOIMES @MY@l Jgmmwon [7], bomm sGsMmEGbmo
Bobge®o — hggbls msdm@s@dm®osdo dnpogozo@gdgmo Bobgg-lgdsGmgbs o
3obbmg-dsligmgsls dgmmpon [1, 2, 4].

ATPsyg6  oJBogdmdstby  gdlxgmmdeon  g9@dgbdols  dogé  ATP-ob
©5B@om 3odmYmBomo SM>MMybgmo Goligmmol Msmegbmdon Jogmoy@sd
3ogabg Losmdo.

msgobggomo ATP-ol, Mg*-ol, Ca**-ols, MgATP 3033@gdlols ©s CaATP
4m33madlol  3mb396a@>30gdol  goblobmgms  bo@Eogmogdmos  MgATP
4Md3mglols s CaATP jm33mgdlol olmEosEools 3mblEsbEgdol 3609-
3bgmmdgdol gomgsmolifobgdom. MgATP 3md3amgdlolmgols Kd=0.0603 mM,
bo@m CaATP jmd3emgdlobogol — Kd=0.107 mM [5].

Ca-ATP>boli glogmolals godmygbgdgm ofbs d@ogomgdbosbo  ¢g@dgh-
Gamo bolEgdgdol 30bgHoga®o sbsgobols Jgmmegdo [6], Goi Fo®dmswygbl

3Mogomdbosbo gg@dgbdamo LolFgdgdols 3obgHogg@o ggmggol gHmspghn
dgmmel.

BIRIBIB0 RS N0 d6LO3Y

9300399l gmgamols, glfsgmom  0bs  mgm@o  goMmoggol  msgol
3060l Lobsglg®o  39dd@sbgdols  g@sj305d0  @mgsmobgdgmo  CaMg-
ATPsbg0  5J@ogdmdols  ©sdmgopgdgmgds MgATP 3033 gqbols
3063960530006 (Mo 3go@gbgdgm  jmm@Eobs®geTdo)  CaATP-ols
398030 306396@@s300bss: [CaATP] = ImM (big@.1). MgATP-ols
306396BG5300  03g3mgdmEs 0.1-14mM-0l godgmgddo. 53sbmsb, s@gdymo
04 ATP-obs o Mg?"-0ls mobsdao 306396(G>309d0.

03 1
11V
0,2 4

01 bg@. 1 063y Bgodybgdgm  3mm@eo-

6509030 Ca,Mg-ATPsby@o sg@Boyg@mdol

admgogdgmgds  MgATP-ob  3mbg6-

8 HO>305by  CaATP-ol  dypdogo  job-

0 2 4 6 8 10 12 3960®s300bsl: [CaATP] = const =1 mM;

1/[MgATP] mMJ [ATPf] = [Mgh]

%/zf(%/lgATP) ©odmgogdgmgdsl  (by®. 1) @ogmo  ggmdgd@ogmo
REOds ol oM gdgbBol dssmo  360Tgbgenmdgdolsls Fgobodbgds  §g@-



/
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dgbdamo  Lobdgdol  od@ogoos, bomem  seadghGol  wsdsmo  36adni
$bgmmdgdolol  —  0b630doEos.  53sbmsb,  sMyydgbdol  dsmsmo  360Tgbg-

@mdgb0lols %/:f(%ngTPJ B96J305L aoshbos sLd3GHmES s @ ndgb@ols

bydgomm 3603369 mdgdolsls Fgobodbgds 1 BmB@osmgdols ©s 1 po@s-
pabgol Fg@@Bomo. MgATP-ols 33009 Jmb3gbd®s30gdolsls Ca,Mg-ATPsb @0
bobgdol  oJBogoEos s oMpdgbdols  ds@sgmo  360Tgbgmmdgdalisls

%,:f(/MgATP) B96Jaool (byg@. 1) Lfm@bsbmgbgds sycomgdgmo  ©s

byjdo@olo  3oMmdss, @md MgATP-ol, GmamO 3 sy3omgdgmo  sjBoge-
HOgéobmgols aobjgmgbomo dbgdols Gozbgo — n=1 [6]. s3@oyoe, MgATP
CaMg-ATPs>bg@o  LobEgdol syEomgdgmo sJHogsdmmos s [omdmowagbls
Ca-ATPsb g0 Lol@gdol  LgdlB@s@l. 9bps s@0b0dbml, @m3d MgATP-ols
- Bpomo 3mb39bGM5309d0lsl g@mdgbBgmo LolEgds gsboawols 0bdodoiosl
s MgATP-ol, @eamaE  bOgmo  0bdododm@gdolngols  asbzgmgbogmo
406900l @ogbgo — m=1 [6]. Bdesgogydbosbo FgMm3gbdgmo  LolEgdol
3069304940 s5bsgobols Jgmmwol msbobdse, 0y 9Ju3gMm0dgbd e dGgoby
3JB0go3oM0 s 0b30doog®mo bofomols s@lgdmdolsl s@oli gopomybgols
©s dm@cosmgdol Fgd@omgdo (Lg@. 1), 35306 gg@dgbdyum LoliGgdsl ¢bws
3Jmbgl bsfommd@mogo  9x9Jdol 3Jmby meogogsdmmgdolmgols obggm-
gbogo gdsbo [6]

0,25 ;
d
v o2 vy
0.2 2
3
0,16 3
2 015
0,12
1 01
0,08 [/
% / 0,05
-10 -5 0 5 10 15 s 0 5 10 15
1/[MgATP], mM 1/[MgATP], mM
s
A B

bg@. 5. 0@y dgd09b6gd g  Jom@Eobsdgddo Ca-ATPsbydo sgBog@mdol ©sdmgo-
©gdmgds MgATP-ob  3063gbpGsgosby, Mg*-obs (A) ©s ATProl bbgowslbgs
godbodgdgmo  3mb3gbB®szogdol  @AmL:  0.ImM<[MgATP]<0.5mM; [Ca*]= const =
3mM. A — 1. [Mg®']=const=0.2 mM B — 1. [ATPf] = const=0.1 mM 2. [Mg*] = const = 0.4
mM 2. [ATPf] = const = 0.4 mM 3. [Mg®']" = const= 0.8 mM 3. [ATP" = const = 0.6 mM
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23000, Fgmdghdgm  LobEgdsl MgATP-ogol  goshbos  sy3oah sl
5JH0gsHOO Yo, LOgmo 063080HMG Y@ ©s bofommddogo gugddol jmby
300g0oBMOYgmo  gdsbo,  @o3  dogmomgdl,  Gmd  Ca,Mg-ATPshs
dBogomgdbosbo  ggBdghHamo  LobEgdss, GmImaol gubjzon®  gHmggml
»0060do@ @0 dmEgmol 3M063030ps6” 3odm3rabacy, Fo@dmswaqbl d0b0d:d
©03900 M0 0EgbB M0 Lydg@mggmoon.

Ca-ATPs>bBol  dmdgegdol  Bomgsamagdo  3gdsbobdols  Bglbfogaologal
S9(30200s ©oE0begl B bGImo LolHgdol dmEogogs@dm@gdols Godo o |
3500 gH00gO0Jdggds. 53 Bobbom, godmggmage  ofbs MgATP-ols o35
376G396H@53090bg  CaMg-ATPsbygdo sJHog@mdol  ©sdmowgdnmgds Mg -obs
(g, 2A) o mogoliggsmo  ATP-ol (bygéd. 2B) ULbgopslbgs  goLodgdemo
306396H5309g00l @AMl MgATP-0l 3mb6(396¢@530900 0lg oge g@hggmo (0.
0.5 mM) M3 5000 JJmbps LFm@bsbmgeb ©sdmgowgdagmgdsl.

Mg*"-ols Bogbodgdgmo  30bEIbH>300L  bOESLMSE  gHmoE  0bOIds
0599006 ©sb@s  ©d  mOEBSGMS  ©g@dmsh  aoEsgggmnol  Ta@Gomol
JOMOEobsHId0 s §Og ool gEmoghmysmsgggms  bpgds  s3Liolos
9dby (bgd. 2A). ATP-ol goJlodgdgmo 3mb396B@s300l gob@dEobsl 3o
d300pgds (089900l Eob®s  ©>  MOEbIGMS  @@d;msb  ges gm0l
FaoHomol  gmm@pobs@gdo  ©s 089900l gOm0g@mysmsgggms  bogds
a&l;(;obmo ©9dbY. 5060 b gmosb aodmdpobs@y, Bg@dgbHmsb MgATP-obs
©o Mg*"-ols, sbg3g MgATP-obs ©s ATP-0l 5353306985353 mmogolinamads
brgos  Gobpmdgmo  39s60bdoon. Mg*-ol  gofbo@mgdgmo  jmb3g6GH@E00b

bOEsLmsb  ghmow, A= (A/IgATP) {©959900L  ©sb@ols ©s ®m@EObsGNS

RIAINSD  3oEs339mol  Ta@Homols  aobOws s owboBbgmo  [Aeggd0l
obls@nlxma ©9dbg YOM0gOMYsEs3ggms (L@, 2A) dogmomgdl, Gmd MgATP-
qol) Mg™ §om3mswpgbl 0630303m@L gEgEgmo 0golmdon s AB9©396@0b
Mg -053455906 909 Gm@Igdl o6 ahbosem go@smobols 9bs@o.

23M0g0©, MINGO0  GoAmsagels magol  Bgobols Loboglinmo  dgdd@sbgdols
BA5J30580  @egomobgdgmo  Ca,Mg-ATPsbs @0l ddogsmdboobo  gg@-
396090 LobEgds, @mdmol g96J30g® g@mggml Fomdmowygbls d0b0dsd
©odgco.  dolo  LgdbF@s@os MEATP  jmddmygdbo, bomm Mg ©s ATP
Jo®8moagbgb  dgdgneo ﬁmdagggf)bnh 3008035BMAIIL.  sBolbmasb,  ggo-
3960 msob MgATP-obs ©s Mg**-ols, olggg MgATP-obs ©s ATP-0ls ©s3ogd06gds-
303dmmogolyggmagds bgds @sbpmdgmo dgsbobdom.
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BIMAAHUE HEKOTOPBIX MOJUP®PUKATOPOB
HA MG**-3ABUCUMYIO Ca-ATPasy
E. Hosaose, H. Apymionosa, I. Yxadya, T. Jocapuaweunu

HHcTuTyT SKCNIepUMeHTaNbHOMN 6GuoMenuLHb UM. V. Bepuraiupunu

PE3IOME

Mg2+-3a8ncumaﬂ Ca-ATP-a3a CHHANTHYECKMX MeMOpaH fBIIAETCS MHOTrOYYacTKOBOM
(hepMeHTHOM cuCTEMOI, ee DYHKLMOHATLHON eAMHALEl ABasSeTCS MUHUMYM auMep. Cy6cTpaTom
Apsercs komruieke MgATP, a Mg” u ATP npeacrapisior co6oii MOANDHUKATOPbI CMELIAHHOTO
gefictusi. CiielyeT OTMETUTD, YTO NPHUCOEANHEHHE U BHICBOOOXIeHHE MEATP 1 Mg”, a TaKxe
MgATP u ATP k hepMeHTY POUCXOAUT PAHLAOMHO.

THE EFFECT OF SOME MODIFICATORS
ON THE Mg2+-DEPENDENT Ca-ATPase
E. Nozadze, N. Arutinova, G. Chkadua, T. Jariashvili

Iv. Beritashvili Center for Experimental Biomedicine

SUMMARY

Mg*'-dependent Ca-ATPase, localized in rat’s brain synaptic membrane, is a multi-sited
enzyme system, whose functional unit is minimum a dimmer. Its substrate is MgATP, while Mg®*
and free ATP appear to be the mixed-effect modifiers for the enzyme. Moreover, binding-releasing
of MgATP and Mg®* as well as MgATP and ATP occurs through the random mechanism.
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13. Bomadols bsb. mdogolol Lsdgeozobm  sgoegdos; 2 mdognolols L
bgdFogem  LsdgpoEobm gbogg@lodgdo; 3 gbmgdogn®o  Lgmds@menm-
300 396G®0 “geo@o”, mdogolo

(3bmdomos, M3 mmgsmg@o  SbgbmgHoggdol gsBmygbgdalsl  Tglsdmgdgmos
3%630056Egl 0Bglog@o 3GmEgLgde. Bggh B0bsbgfmbome Bogmgsmgmn Lolbmn-
ds@Egms  0bmmomgdgmo 3Mmg3s@Ggdol 98dgsemdol  3s@dgHMgdol  gobmIgom
9339LFo3ms  megomado  SbglmgHoggdol  (mopmgsobol s dg30gsgs0bol)
353960l Fglsdmm 3gdo6obdo 3o@ol @EPL do@omswo Lobbmdsdegol — gbol
H@gBool EmbyLbyg.

3Rgd0 hodotEs BobBomsl xoBol dmEggMgdol gbol sGEIM00lL 0dmmo®gdgm
36335053 9dbg.

dopgdgmo  3mbs(398g80 3mFAmdl, @md sdopgBo Godob megsma@o  S6gbmg-
$0ggd0  (mopmgsobo ©s 8g30gsgd06o) SbigbBgdl gbol GG Mool d@seojobobom
3%mFggam Ggmodlogool @gojaosl, bmmm o3 Lobbmdsémgol jmbE@sjdomead
G35J305b bgmE®Ebby >@E moEmsobo ©s SAE 33303535060 IMsJHogamor 5@
33mol. 335Lmsb  gPmoE oEE0bES, @M L-5@y306060l ©sIsGgds >9dxmdglgdl
365030bobom 3s3mfgagm Lolbmds@mgol @gmsbsgost, @mBgmoi mowmgsobol
3mJ3gd0l Bgmgaom boy@dbmdmam ogm EsMGPEPmMO. MME0YH0S FOgOIINMO
©olgahs, M3  mopmygsobo Fo@zgPm  pogmgbsl  Sbrgbl  L-s@a0606-5bm@ol
mdbogol LobEgdsby gbol s@@gMaol gbpmmgmoxmddo.

bo3gsbdm  Lodyggdo: megomag@o  sbgbmgHoggdo, sbmGol  mJbowo, obmmo-
G9dgmo SGE Mook 3M935G5@0, L-sda06060

OOReO3  gmoboggo, obg gJb3gMmodgbdamo  ggmgggdo  Shggbgdl, @mad
e  Sbglmg@oggdol aodmygbgdolisls Fgbodmgdgamos  gobgomsdwyl
03930960 30mEgLYd0, bogsMmsgEme, ©sgegdomgdgmo Msdwgbody Vgbsdmm
39J560b3msb: 1) Lolbandsdmggdols 3gdobogn®  3m33@gloslmob, 2) gobm-
oGO gmo 6gMggool damisEslmsb ©s 3) sbm@Eol mJbopmsb Slim-
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Lol gdol g9bjomdols PsG@gggsliosh [1, 8, 9].

F30b  F0g®  0go®  godmspggdby  sp@y  Bododgdgm  9Jug@odghdmm
33893>d0  bobggbgdos, O™ @@domgdTo  2%-sbo  Lygms  @ope goobol
063o0m  3sdmfgggmo  gobewomsBeBMGRmo  989JH0  35630GMBgdumo
9bes  ogml sBmGL  mflogom, bomm  sHmEol  mflowol  Lobmgbol
dEm30Mgds 5035393l 393035350601 gobmgmblig@ojzonm dmJdgwgdst [2]

208m30bsdy  bydmmJdgmowsh,  80bsbTgfmbomasp  hogmgomgn  g6m
YO0 Fgpgablogms  sebobymo  mmgsmagto  5bglmgdoggdol
253bol dgdsbobdo oMol @AYL gAHM-gGm0 do@omopo Lolbbmds@mgol -
960l >@Hg@0ol  Hebylby. s@boBbumo  s@FHIM00l  (GEIgmoi  d@sgem-
@o3bmgobo  20bHmAIdge0m  Lolbmon  gbsls  ©s  @@dogmgdl  yg9d05L)
630Bmp9bgmo  oms@oiool dgbgdol ggmgaed obgghs, @M opo sHSGIAL
06303306960056  bobosols: 3o@ggmo  3m33mbgbHo >@ol  5GO™I063y@d6o-
3054, obg  Jmmoby@ygmo 39bgdol, bmmm Fgm@g — s@sJmmaby@ygmo
[4]. obgoo  Fg@ggmo  oms@odoGygmo  dgfsbobdo oG oMol sdobes-
Losmgogmo  dbmmeme g6l s@FgGoologol, ogo s3Bgogy swfg@omo oym
Ubgowalbgs Lobol Jlmgogmgdolmgolsg [5] gbpmmgma@o sbo@ol ®Jlbogwo
003@gos  bgoMmygbgmo  gobmpomedsEools ghm-ghmo  gggmsby  dgnog@o
d9dobobdol  doMomsw  jm33mbgbHow s, SdEgbsw, mmgsmyu@mo  sbgl-
09H03900b (oM jo0bols ©s dg3085350601) gbols sGG G0l 9bmmgemoydby
ob gy g9bmgdby  Yglodgm  pogangboli  3gdsbobdgdol  gLFogms
SJB g 3Omdangdoe doggshbos.
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Lobbmds@mgms  pmggo  39bmgdol  gubjcool  sbomobol  gBhm-g@m
4390oby  @309dHae  Jgmnowse omgagds  Lobbmds@pgms 0bmeo®gdeygmo
3035G5¢ 900l 393Tgomdol  35M53gBOgd0l  gobmdgs  FgJobm@@mbamo
3o0©037J3bgmagdol  39Tggmdom  [3]. Fgmmwo  Lobbads@mgns  Bebyglols
d035Hgd0l o6 ©5]3900930L  boGolbols  gobmdgol  Ladgemgdals  0dmggs
dobby Lbgopalbgs Labol bgdmidgmgdol 30@mdgdBo. sd3go@0 dgmmeegdo
dopamdol Ygegaow Bgladmgdgmo brgds amugo 396mgdol Ggammsiool
beyogemo dgdebobdol sbomobo olBo (3960Gmpgbgm@o bgo@mIndm@eymo
Logbomadol  hodggol  30@93g. oo  sp@gngg  odmafameg  Lsdgomgdsl
2dmggl 9Jb3g@0dgbHodmal  dgolfsgmml dommmyon@em  sJdog@o  Lbge-
©olbgs b0gmogMgdgdols meb30drgg@nmo ob jmddobomgdamo bgdmJdgogdols
9980160 330 F9brgdols GaoJHogmmdsty.

Jgggol mdogdo
(32900 hopodws 354 gu dsbol Jmbg BobTognol xoBol dmigg@gdols

960L 5@FYA00l 0bmmoMgdym 3Mg3s@s@goby. bsd@ondols gBodobsgon (40
3/30) bmggmgdols sbglmgbool Bgdpgy LF@sgo Lobbamasdmdggdols gsdm-
4969500 bpgdmes domo ggmsbsbos.
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@ogoom 15 33 Lop@dom). gggms Ugadgbdo ogymgbgdmog msgbogdmws
h0byg@-39dLol 303 blbo®mTo. LogoMmmgdol gdmbgggsdo dsbogns Fgodangds
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L3gosmgeo  ©sdbdomg  0bLE®YIgbBols  39Tggmdon  Mobyg@-3Mgdlols
bibo@podeobady 3o@Bots 535bsbsTo  3Mg3o@ms@Bl smagligdgh  3@o@obolipob
Eadbogdym @G 35Gods  goghg,  Om3gmmopsh  g@mo  bobowss
dodogMgdgmo  39dobm@@mbol  IFmgby.  Fmbslfm@ygmo  pamds@mgmdol
dop{ggobogols 3@g3s@s@o 90 Fygmols aobdsgmmdsTo 0dgmegds dmbggbgdnm
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BJIASAHUE JIOKAJIBHBIX AHECTETHUKOB HA OBY CJIOBJIEHHYIO
OKCHJOM A30TA PEJIAKCAIIAIO SI3BIKOBOM APTEPUH

M. nacynosd’, 3. Fepcamus®, H. Keauaose*, M. Kasmapaosé®,
B. Mecxuwsunu', M. prut)3e2, I. Bexan'

1 = =
T6unucckas Mexuuunckas Akanemus uw. I1. Iotamse; ° Toumucekuii rocyaapCTBEHHbIN
& 3 .
MEIMLUMHCKMH YHUBEepcnTeT; ~ LleHTp acTeTnyeckoit ctomarooruu “naut”, Tounmucu

PE3IOME

H3BecTHO, 4TO MPY MCIONB30BAHUH JIOKATBHBIX aHECTETHKOB MOTYT Pa3BUThCS MILEMHUECKHE
npouecchl. Mpl  NOCYUMTANM  1€1eCO00pa3HbIM, HM3MEPEHHeM IapaMeTpOB COKPAlUeHHs Ha
npenaparax M30JUPOBaHHBIX COCYIO0B, U3YYUTh BO3MOXKHBIM MEXaHU3M BO3AEHCTBHSA JIOKAIBHBIX
aHeCTETHKOB (JIMI0KaHHA M MENMBAaKaWHA) Ha TOHYC OCHOBHOTO COCYJAa POTOBOM MOJOCTH —
A3bIKOBOM apTEepPUHU.

OnpIThl GbLIM MPOBENEHB! Ha TPENapaTax H30JIMPOBAHHOM A3bIKOBOM apTepUH KPOJHKa.

IMony4eHHble pe3ynbTaThl CBUAETENBCTBYIOT, YTO JIOKAIbHbIE AHECTETMKH aMMIHOTO THMa
(M0KauH ¥ MEMUMBAKAMH) OCAbMSIOT, BEI3BAHHYIO OPafMKHHUHOM, PEIaKCaLHOHHYIO PeaKiHio
A3bIKOBOH apTepuM, B TO BpeMs KaK KOHCTPHKTOpHas peakuus, B OTBET Ha BO3IEHCTBHE
CePOTOHMHA, OCTAETCsl HEM3MEHHOH. BMecTe ¢ 3THM yCTaHOBIEHO, 4TO H00aBieHHe L-apruHuna
yJlyuyillaeT penaKkCalMOHHYIO peakLMWio, KOTopas B 3HA4YMTENbHOIH cTeneHu Obla rojaaBiieHa
[eiiCTBHEM JIMI0KauHa (HO He MenuBakauHa). HaM npeacTaBisieTcs JOrMYHBIM CHENaTh BBIBOJ,
YTO JIMIOKAWH OKa3blBaeT omnpeneneHHbl >(dekT Ha cucremMy L-apruHuH-OKCHA a30oTa B
SHAOTENIMU A3bIKOBOH apTepuu.

o
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EFFECT OF LOCAL ANESTHETICS ON NITRIC OXIDE MEDIATED
RELAXATION OF LINGUAL ARTERY

M. Plyasunova', Z. Gersamid’, 1. Kvachadze®, M. Kavtaradze’, V. Meskhishvili’,
M. Pruidzeé’, G. Bekaya'

' P. Shotadze Tbilisi Medical Academy; ? Thilisi State Medical University; * The Center for
Esthetic Stomatology “Elite”, Thbilisi

SUMMARY |

It is known that the local anesthetics may induce the development of ischemic processes. We f
decided to measure parameters of contractility in the preparations of isolated arteries to study the
possible mechanisms of local anesthetics action (lidocaine and mepivacaine).

The experiments were performed on preparations of rabbit’s isolated lingual artery — one of the
main arteries of oral cavity. The measurements were performed by means of mechanotronic
converter.

The obtained results suggest that amide-type local anesthetics (lidocaine and mepivacaine) can
weaken the bradykinin-induced relaxation response of lingual artery, while the serotonin-induced
constrictor response remains unchanged. Besides, the addition of L-arginine improves the
relaxation response, which has been significantly suppressed by the action of lidocaine (but not by
mepivacaine). It seems logical to conclude that lidocaine has a certain effect on the “L-arginine-
Nitric Oxide” pathway in the endothelial system of lingual artery.
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NATOJIOTMYECKHME U3MEHEHUS DPUTPOIIUTOB KPOBM PbIb
[IPAd COBMECTHOM BO3JENCTBHHU CHIPOIl HE®TU
BBICOKOY KOHIIEHTPAIIMM U TOJIOJIAHUSA

XM. Cagpuxanosa

Hucturyt pusnonorun um. A. U. Kapaesa HAH Asepbaiimkana, baky

B paboTe npoBeaeH aHAJN3 COBMECTHOrO BO3eiiCTBHSI BLICOKOI KOHUEHTPALHH ChIPOFi
HegpTn (500 Mr/n) M roJoJaHMsi Ha SPUTPOUMTHI KPOBM KyPHHCKOro casana. Martepuan
6pancs Ha 5, 10, 14 quu nocae Bo3aeiicTBus. OKpauIMBaHHe Ma3KOB KPOBH MPOH3BOANJIOCH
1o MeToauke PomanoBckoro kpacuresiem I'mm3a. MccienoBanne nokasaso, YTo COBMECTHOE
BO37eiiCTBHE BBICOKON KOHUEHTPAaUMM ChbIPoii HepTH M TOJIONAHHSI BbI3LIBAET Psl
MaToJOrHYECKMX M3MEHEeHHil JPUTPOUMTOB KpoBH pbi0. Tak, B Xoae JKCNepHMEHTa B
Ma3Kax KPOBH PbI0 ObLIM 0OHApYysKeHbI BLICTYNbI Ha 000/I0YKe KJIETOK, (hecTOHYATOCTH
PHTPOUMTOB, FMIIOXPOMA3HSsl, CMEILleHHe SiIPa, XPOMAaTHHOJIU3, KapHoJau3. Kpome Toro, 6b11
0TME4eH aMMTO3 IPHTPOUMTOB, Ge3bsilepHble SPHTPOLUMTBI H IPHTPOUUTHI, HMEIOLIHE 1Ba
aapa. Takke npoBeleHHOe MCC/IeJOBAHME TMOKa3ajl0 yBeJIMYeHHE TPOLEHTHOro
COOTHOLIEHHMSI AHM3ALUMTO3HBIX M MOMKHIOUMTO3HBIX 3PUTPOLUTOB W pa3pylleHHe
IPUTPOUMTOB Ha OTAE/IbHbIE ParMeHThI.

Knarouesble cj10Ba: KYpMHCKMii Ca3aH, SpHTPOLMTBI PbIO, FHMOXpPOMasus, CMELIEHHE s/pa,
TaTOJIOTHH AeP SPUTPOLIUTOB

Hebnaromnony4Hoe cocTosHHe BOJHOH Cpelibl, B TOM YHCJIe U 3arps3HeHHe HedThIo,
KaK M3BECTHO, BBI3BIBAET PA3JIMYHbIE HApYLIEHHS MOPQOIOrHYECKOi OpraHU3aLHu
wietok kpou [9, 10]. CymecTByoline JaHHbIE JIMTEPATyphl YKa3bIBAOT HA TO, YTO
He(Th BBI3BIBACT 3HAYMTENIbHbIC MATONOTMYECKHE W3MEHEHHs! CTPOCHHUS SPHTPOLIUTOR Y
pasnuuHblx BUAOB pbi6 [1, 7, 8, 15, 17, 23]. CreneHp 3THX HM3MEHEHHH 3aBUCHT OT
KOHLIEHTPALIMK STHX BEILeCTB B BOJE, a Takke OT BpeMeHH Bo3ueiictBus [7]. Panee
MPOBOJMMbIE HCCJIENOBAHUS MO BIIMSHHIO CHIPOH He(TH Ha SPUTPOLMTHI KPOBH PHIO
BEJIUCH IPU KOHLIEHTPALUsX, He npebimaromux 100 mr/n [7]. Bausuue xe coipoii HedTn
BHICOKMX KOHLIEHTPAlMi Ha SPUTPOLMTHI KPOBH PHIO B JIMTEPATypHBIX HCTOYHHKAX HE
OTMEYaeTCs.

Cnenyer OTMETMTh, 4YTO B MNpEABIAYIIMX HAWKX paboTaXx ObUIO HCCIENOBaHO
pa3aenbHOE BO3JEHCTBHE ChIPOi HedTH BBICOKOH KOHUeHTpawmu (500 Mr/i1) U rosoaaHus
Ha MOP(hOJOrHHECKYIO OPraHHU3aLHMIO SPUTPOLIUTOB TepU(EPUIECKOH KPOBH KyPHHCKOTO
cazaHa B TedyeHue 5,10 u 14 nueil. Bbulo ycTaHOBNEHO, YTO Chipas He(Th BBICOKOH
KOHLEHTPALMH B 3aBUCHMOCTH OT TPOAOJDKHTENBHOCTH OJKCIIEPUMEHTA BBI3bIBAET
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BrAYEE
3HAYMTE/IbHBIC H3MEHEHHs MOP(ONOrHueckoll OpraHM3alMK SPUTPOLMTOR {12] /B
CPaBHEHHWH C ChIPOH HE(THIO BBICOKOH KOHLEHTPALMH, BIMSHHE TOJIOJAHHS HA
MOP(OIIOrHyecKoe CTPOEHHE IPUTPOLIUTOR MepudepHHtecKoil KPOBU KypPHHCKOIO Ca3aHa
B Tevenue 5,10 u 14 nHell mNokasano He3HAYMTeNbHbIE W3MEHEHHs B CTDOEHHH
SPUTPOLIMTOB U TO TOJIBKO Ha 14 neHp sxcnozuuuu [13].

Ienbio naHHOM paGoTEI SABISIOCH U3YUEHHE COBMECTHOTO BO3JCHCTBHS CHIPOH He(H
BBICOKOH KOHUEHTpaumH (500 Mr/m) u ronoaaHus Ha MOPOIOrMYecKyio OpraHu3alu0
OPUTPOLIMTOB MeprepruuecKoil KPOBH KyPHHCKOTO ca3aHa B TeueHue 5,10 u 14 mueii b
Nab0paTOPHBIX YCIIOBUSAX.

B pa6ote Gbu10 Hcnonb3oBaHo 40 ocobeii 6-MecsYHON MONOAM cazaHa (Cyprinus
Carpio) Becom 35.1-44.6 r, mmHoi 21.6-27.1 cm. M3 mux 10 ocobeif cocTarnsmi |
KOHTPOJIbHYIO TpYIIy, a OCTajlbHble — 3KCMEPUMEHTalbHYI0. B Xone HccienoBanus
U3y4aJiock COBMECTHOE BIIMSIHME ChIPOi HedTH KOHLEeHTpauuei 500 M/ 1 ronoxaHus Ha
CTPOEHHE SPUTPOLUTOB Ha 5, 10, 14 muu Bo3aeHCTBHS. B kaxabiit U3 yKka3aHHbIX JHell
ATIs UCCTIENIOBAHUS H3MEHEHHI B apuTpouuTtax Gpanock mo 10 ocobeii. Ha npeamerHsix
CTeKsIaX GBUIN MPUrOTOBJIEHBI MA3KH KPOBH PhIG. DHUKCALMSA Ma3KOB KPOBH MPOBOIIACh
STUJIOBBIM CiUpTOM. OKpalliMBaHHE Ma3KOB MPOM3BOAMIOCH MO METOMHKE POMaHOBCKOrO
KkpacuteneM ['mmsa. OKpalleHHble Ma3K¥ KpOBH NPOMBIBATMCH JMCTHITUPOBAHHOI
BOJIOH. M3yueHne MaskoB KpOBH TIPOBOIMIIOCK 1O/l CBETOBBIM MUKpockorom NU2 (Carl
Zeiss, Jena). [TpoLIEHTHOE COOTHOLIEHHE TTATONOTHYECKHX SPUTPOLIUTOB BHIYUCIATOCH H3
pacuera Ha 1000 spurpoumtos. @oTorpadupoBaHHe NPOU3BOAMIOCH MPH TOMOLH
unporoit kamepst Canon G-9.

Beito nposeneHo uccnenopanne nepudepuyeckoii KpoBM ca3aHa KOHTPOJIBHOH i
OKCHEpUMEHTaIbHOM rpymmn. HccienoBanne Ma3KoB KPOBH KOHTPOJIBHON TpYMIbI i
T10Ka3aj10, YTO IPUTPOLUTHI MMEJTH OBaNIbHYIO (opMy. B LleHTpe 3THX KJIeTOK HAXOIuHch
MpoSIoNroBaTkie siapa (uoneToBoro useta. LIUTOMIasMa SPUTPOLMTOB Gbia MpeCTaBlieHa
WMPOKOM  MOJIOCOH  PO30BATOro 1BeTa BOKPYr siupa. Kakux-1M60  APKOBBIPAsKEHHBIX
OTKJIOHEHHi B CTPOCHHH KPACHBIX KPOBAHBIX KJIETOK OTMEYEHO He 6b110 (pHc. 1).

Puc. 1. Dpurpoumtel KpoBH ca3aHa (Hopma) Puc. 2. O6pa3soBaHue BBICTYNOB Ha 06010uKe
SPUTPOLIUTOB

B xone wuccnenoBaHus COBMECTHOrO BO3HEHCTBHS  ChIPOH He(DTH  BBICOKON
KOHUeHTpauun (500 Mr/;) ¥ ronogaHus B MasKax KPOBH D6 GObUIM OGHApYsKeHbI
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MHOTOYHC/IEHHBIE HapylIeHHs: MOPMOIOrHH SpUTPOLUTOB. OTKIOHEHHS B OpraHu3aiiii’ ',
OTMEYEHbI Ha 0607104Ke 3PUTPOLIMTOB, B MX LIUTOILIa3Me U sape. Ha kietouHoii obomnoyke
OPUTPOLIMTOB MOSBJIAIOTCA BBICTYMNbI (WMIIBI) (pHC. 2). YMCIIO 3THX BBICTYIOB Ha KaXKIOM
OTJE/IBHO B3ITOM 3pUTpoLMTe He Gbulo Gonbllie omHOro. B Maskax KpoBH MpUCYTCTBOBaIM
9PUTPOLITBI, 060JI04KA KOTOPBIX MMeJIa CKIan4aTyio (hJopMy M3-3a BbIIYMBAHUMN 1 BIIA/IMH €€
TOBEPXHOCTH, B pe3yJibTaTe KOTOPBIX Y 3THX KIETOK ObUIM 0Opa3oBaHbl (heCTOHYAThle Kpas
(puc.3). B uccnenosanuy GbUTM OGHApPYXKEHBI SPHTPOLMTHI C MPOCBETIIEHHBIMM y4aCTKAMH
LMTOILTa3Mbl — TMIIOXPOMasHs (PHUC.4) U 3PUTPOLITEI C Pa3THYHBIMU NATONIOTHAMY sinep. Tak,
BCTPEYAIMCh SPUTPOLIMTEI CO CMEILEHHBIM sapoM (puc.S5). Ilpu atom, pacrionoxeHue sapa y
9TMX KJIETOK OBIO JBYX THIIOB: SKCLEHTPHYHOE M TPHCTEHOUYHOE. Takoke BCTpedatuch
OPUTPOLIMTEI, AIPa KOTOPHIX OBLIM OKpAIUEHBI B CBETJIBIA LBET C COXPAHEHHEM €ro
CTPYKTYPbl — XPOMATHHOJIM3 MM BbILIENAYMBAHHME. BbUIM OTMEUYEHBI SPUTPOLMTHI C
HEOKPALIEHHOH YaCThIO SIpa — KAPHOJIW3 WIH YaCTHYHBIN JIM3UC (PaCTBOPEHHE YaCTH sIpa).
[locnennvie 1Be MATONOrMM s1EP JPUTPOLIUTOB — XPOMATHHONM3 M KApUOJIM3 MOIJIH
TPHCYTCTBOBATL OJHOBPEMEHHO B OJIHOI KIeTKe (pHc.6).

Puc. 3. ®ecToH4aThIe SPUTPOLIUTHI Puc. 4. T'Mnoxpomasus LUTOMJIa3Mbl
Puc. 5. Cmelnenue saep SpUTPOLTOB Puc. 6. XpoMaTHHONN3 ¥ KapHOJIU3 SPUTPOLIUTOB

B xone pa6oTel 6 06HAPY)KEHBI €IMHHYHbIC CIy4ad MPUCYTCTBUS Ge3bSAEPHBIX
3PUTPOLIUTOB, JENIALIHEC SPUTPOLIUTI — AMHTO3 M 3PUTPOLUTHI, COAEPIKALLKE [BA AAPA.
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HEAUBEEE
B maskax kpoBM OOGHapy>KeHbI SPUTPOLIUTHI PA3HOrO pasMepa — aHW3aLMTO3 pHe. 7y #
pa3Hoit GpopMbI — MoHKHIOLMTO3 (pHC.8).

Puc. 7. Anuzauuros Puc. 8. ITolikunouuros

Kpome Toro, wusyueHue Ma3KOB KpPOBM I10Ka3aj0 [PHCYTCTBHE OSPUTPOLIMTOB,
pacnaBumnecs Ha ¢parMeHTel. ClefyeT OTMETHTb, YTO CpEAH 3PUTPOLMTOB ObLTH
O6GHapy>KeHBI KJIETKH, MMEIOLIHe KPaCHO-(PHOIETOBOE OKPYIJIOE SAPO M LIMPOKYIO TOM0CY
CBETJIOOKPALLEHHON LMTOMUIa3Mbl (OKCU(IIbHAS LUTOIUIa3Ma). J[aHHBIA THN KJIETOK Obll
PaccMOTpeH Kak Hespesible HOPMbI SPUTPOLIUTOB — OKCH(HIIBHBIE HOPMOLIUTBI.

B xozme npoBeneHHOro MccieJoBaHUs ObIIO YCTAHOBJICHO YBEJMUYEHHE TPOLIEHTHOTO
COOTHOLICHHS DPUTPOLMTOB C OTKJIOHEHHUAMH B CTPOGHHM K OOLIeMy Yucily
SPUTPOLMTOB, B 3aBUCHMOCTH OT TpPOJOJ/DKHTENBHOCTH AHEH OSKCMO3uUMH. Tak, B
9KCMEPUMEHTAJIBHOH Tpyrne pei6 MPOLEHTHOE COOTHOLICHHE 3PUTPOLIUTOB C BHICTYNAMH
Ha obosiouke Ha 5 eHb cocTaBisino 3%. Ha 10 u 14 guu Bo3aeHcTBUS OHO paBHAIOCH 5 1
6%, COOTBETCTBEHHO. B KOHTPONBHOM Ipyrme pbl6 OTHOLIEHHE TAKMX PUTPOLIMTOB K
ofuieMy YMCIly SPUTPOLMTOB cocTaisio Bcero 0.2%. IIpoLEeHTHOE COOTHOIIeHHE
TUMOXPOMHBIX 3pUTpouMTOB Ha 5,10 u 14 nuu Bo3neicTBus paBusnock 0.5, 1 u 2%,
TOTa KaK B HOPME TaKWX KJIETOK OOHapyeHOo He 6bu10. [IpoleHTHOEe COOTHOLIEHHE
SPUTPOLIMTOB, y KOTOPEIX OBUIO OOHapy:keHO cmelueHue saep Ha 5, 10 u 14 nmm,
coctauio 0.1, 0.2 u 0.2%, cooTBeTcTBeHHO. B HOpMe Takoe OTKJIOHEHHE B CTPOEHHH
OPUTPOLIMTOB OTCYTCTBOBaJO. B Xone Hactosiuero uccienoBanust Ha 5, 10 u 14 guu
9KCIMO3HLMH B IPUTPOLIMTAX ObLTH OGHAPYKEHBI NPOLIECCH XPOMATHHOIM3A W KAPHUONIU3A.
[TpoueHTHOE COOTHOLIEHHE 3PUTPOLIMTOB C NAHHBIM BMJOM MATOJNOTHH spa K 0OLiemy
YUCITy 3THX KJIETOK Ha 5 JIeHb 3KkcrepumenTa coctasisiio 0.01%, Ha 10 nens — 0.02%, a
Ha 14 nenp — 0.03%. B MaskaXx KpOBM KOHTPOJBHOM TIpynmnbl pbi  sBjeHus
XPOMAaTHHOJIM3a U KapyOJI3a OTMEUEHbl He ObLTH.

Jlvie B MaskaX KpOBH SKCMEPUMEHTaIbHOM TPYIIBI, B CPAaBHEHHUH C KOHTPOJIbHOM
TPYNNOH, BCTPEYATUCh SPUTPOLMTBI C ABYMs sApaMH, O€3bsAepHbIC 3PUTPOLIUTHI, a
TaKoke ObLIO 0OHAPYKEHO JeNeHHe KPACHBIX KPOBSHBIX KJIETOK — aMHMTO3. IIpoleHTHOe
COOTHOILIEHHE aHU3aLMTO3HBIX SPUTPOLIUTOB MOKA3bIBAET MPOrPECCUBHOE UX YBEIMYEHHE
v Ha 5, 10, 14 nnum skenepumenTa pasHsiock 15, 19, 30%, cootBerctBeHHO. B HOpMe 0HO
paBHaAN0Ch 5%. IIpoLieHTHOE COOTHOIIEHHE MOMKHIOLMTO3HBIX SPUTPOLIMTOB Ha 5 [eHb
uccneopanuit cocrapuno 6%, a Ha 10 u 14 quu — 9%, NPOTUB HOPMBI, paBHOM 2%.



Tatoke, TnpoBeleHHOE WCCIENOBaHME MMOKA3QI0 TEHACHUMIO yBEIHYEHHs e
PaspylICHHBIX 3PUTPOLIMTOB (B Ma3KaxX KPOBH PbIG MPUCYTCTBOBAIM (hparMeHThl pacnaja
putpounToB). [lpOLEHTHOE COOTHOLIEHHE STHX KIETOK Ha 5 JeHb SKCHEpHUMEHTa
cocTaBisiio 4%, a Ha 10 u 14 nuu — 6 u 10%, cooTBeTcTBEHHO. B HOpME OHO paBHsIOCH
0.3%. OtHOweHMEe OKCH(HIBHBIX HOPMOLMTOB K 3pE/bIM SPUTPOLIMTAM 3HAYMTETBHO
YBEIMYMBAIOCH Ha 5 neHb M coctapisio 0.7%. Ha 10 u 14 muu okcrmepumeHTa OHO
pausnock 0.8%. B HopMe MX npoueHTHOe cooTHOwEHHe cocTasio 0.1%.

[JlanHble, MOMyHYeHHbIE B Pe3yJbTaTe W3YHEHHs COBMECTHOTO BO3NEHCTBHA CHIPOit
He()TH BHICOKOM KOHLIEHTPALIMM M FOJIOAAHHS, YKa3bIBAIOT HA CEPhE3HBIE MATONOTHYECKHE
H3MEHEHHMs, HMEIOLIME MECTO B 3PHTPOLUTAX TNepUDEepPHIecKOi KpOoBH casaHa. DTH
JCCTPYKTHBHbIE H3MEHEHMs ObUIM Ha BHEIIHel O00OJ0YKEe OSPUTPOLMTOB, B MX
LHTOTIa3Me H S/Ipe, YTO CBMAETENBCTBOBAJIO O CTENEHH HApPYLIEHHUS BHYTPUKJIETOUYHOIO
o0MeHa OTHX KJIEeTOK. Kmerommecs naHHble JMTepaTyphl Takke YKa3blBAalOT Ha
feGOpMAaLIMIO SPUTPOLINTOB KPOBHM DA3MYHBIX BHAOB PbIG B OTBET Ha BO3IEMCTBHE
pasTMYHBIX IMOJUIOTAHTOB (UMHKA, MEIM, CBHHLA, Kaamus, (ocdara auxpomarta,
TNOJIMXJIOpMHATHOrO HadTaauHa U T.4.) [18, 19, 20, 22].

Tak, B pesynbTaTe BO3NEHCTBHMS pasIMYHBIX 3arpsAsHUTENedl Ha  00OJIOUKe
PUTPOLIMTOB MPOMCXOAMT 00pa3zoBaHHe CBOEOOPa3HBIX BBICTYNOB. O6pasoBaHue
BBICTYNOB  Ha O00OJIOYKE OJPUTPOLMTOB pSIAOM aBTOPOB  PAacCMaTpPUBAeTCs  Kak
KOMIEHCATOpHasl peakuus, B pe3y/lbTaTe KOTOPOH MPOMCXOOUT YBEJIMYEHHE oOmIei
WIOIAAX  HAPYXKHOM MOBEPXHOCTM O3THX KJIETOK, KaK M3BECTHO, Hrparoleit
CYWECTBEHHYIO POJIb B OCYLIECTBJIEHWH Mpolecca ra3oo0MeHa M, TakuM o6pasoM,
cnocoGeTByIONIEH  BBITIONHEHHIO JIBIXaTeNbHON (QyHKUMH 3TMX IKieTok [16]. JanHoe
HCCIEl0BaHKe OGHAPYKUIIO TaKylo aHOMATHIO (GOPMbI MEMOPaHBI 3PUTPOLIMTOB KakK ee
dectonuatocth. ObpaszoBaHie (eCTOHYATBIX IPUTPOLMTOB OBLTIO BBI3BAHO NEHCTBHEM
CWJIBHOTO TOKCHKAHTa, B HALIEM Cly4ae, ChIpOH HE(TH BBICOKOW KOHLEHTpALMH.
Crenyer OTMETHTB, UTO TOABIEHHE STHX KIETOK OOBIMHO CBA3BIBAIOT C HApyIICHHEM
OCMOTHYECKOH  PE3UCTEHTHOCTH 3THX KJIETOK, BbI3bIBAIOIEE HEBO3MOXKHOCTD
OCYILECTBJIEHHS] HMH OOMEHHBIX MpoLeccos [3].

Crenytomum — HapyimeHHeM MOp(OJIOTMYECKOH OpraHM3alliM, OTMEYEHHbIM B
HacTosiliel paboTe, ObLIO HalHuMe SPUTPOLMTOB C MPOCBETJIEHHBIMH y4acTKaMH
LMTOMIa3Mbl M €€ HEPaBHOMEPHOE OKpAIIMBaHHe — TMIIOXPOMA3Hs, YTO OOBACHAETCS
YMEHBILICHHEM COEPKAaHHUS TeMOrIoOHHa B KPACHBIX KPOBSIHBIX KJIETKaX. I Mnoxpomasus
MHOTHMH aBTOPaMH pacCMaTPHBAETCs KaK NMPH3HAK aHEMHH, KOTOpas BO3HMKAET MOJ
AEHCTBHEM Pa3IMYHBIX TOKCHYECKHX BELLECTB, B TOM 4HMCIie Chipoit HedhTH [4, 5, 19].

O rybokMX —MaToONOTHYeCKMX —MpoLeccaX, NPOUCXONAUMX B  SPUTPOLMTAX,
CBUJETE/ILCTBYET HAapyLICHHEe CTPOEHUS A/Iep B 3THX KiieTKaX. M3BecTHO, uTo pasnuuHble
TOKCHKAHTBI OKa3bIBAlOT FEHOTOKCHYECKOE BO3JIGHCTBUE HA SPUTPOLIMTEI, BbI3bIBAS Y HUX
HapylweHus B Mopdosnoruu sgep. Tak, B paGoTe MO BO3NEHCTBHIO ONHOTO U3
NPOU3BOHBIX HE(YTH — BOJOPACTBOPUMOI (ppaKLUMK AU3ENBHOTO TOIUIMBA TOKA3aH ero
TeHOTOKCHYeCKui (et Ha KieTku KpoBH y npoxwnomyca (Prochilodus Lineatus),
KOTOPBIA MpOSB/SETCS YBENMYEHHEM 4MCIIa AHOMANMi sjaep SpuTpouuTtoR [23].
CMelieH1e saep SPUTPOLIMTOB, WX XPOMATHHONM3 M KAapHMOJM3, KAaK OTMEYaercs B
JIUTEepaType, SBISIOTCS HOBOJBHO YAaCTO BCTPEYAIOLIMMKCS BHAAMH OTKJIOHEHHH B
CTPOCHHMM SJIEP KPAaCHBIX KPOBSHBIX KJIETOK PhIO B OTBET Ha BO3JEHCTBHE pAsIHMUHBIX
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TOJTOTaHTOB [6]. B HacTosmel paGoTe Takske GbLTu 0GHAPYsKEHBI BBILLIETIEPEUH
AHOMa/M{ B CTPYKTYPHOH OpraHusauuu suep Sputpoumutos. Tak, cmelueHue siep
OPUTPOLMTOB B Hallei paGoTe GbLIO JBYX THIIOB: SKCLEHTPHHHOE M MPHUCTEHOUHOE.
Taroke BCTpeuanuch SpUTPOLMTHI, sAPa KOTOPIX GbLIM OKAUIEHBI B CBETNBIH IBET ¢
COXpaHCHHEM €ro CTPYKTYPhl — XPOMATHHOJIHM3 HJIM BBILIENAUYMBAHHE. XPOMATHHONHN3
BOSHHKAET MPH pacnajie XpomaTHHa [6]. BbuM OTMeueHbI SPUTPOLIMTEI ¢ HEOKPALIECHHOH
YacTeiO s1pa — KapUOJIM3 WM YaCTHYHBIH JIM3uC (PacTBOpeHHe yacTu siapa) [6], uto
yKa3plBajo Ha pa3sBUTHE NEreHEPAaTMBHBIX MPOLECCOB B OpPraHu3Me pbIS, KOTOpoe
00YC/IOB/IEHO, MO BCeH BUIAHMOCTH, COBMECTHBIM BO3IEHCTBHEM CHIPOit He(TH BBICOKOH
KOHLEHTpauuH ¥ ronofanus. Takke BCTpeualuch —/BYSJEPHbIE  SPUTPOLHTEL
VBesnueHue yuca TaKMX KIETOK MHOTHMH aBTOPAMM PaccMaTpHBAIOTCS KaK MATOJIOTH
[10, 11, 14]. B HacTosimei paGoTe y pbi6 6bu1M 0GHAPYKEHBI 6e3baepHbIC IPUTPOLIKTHI,
HallM4Ke KOTOPBIX B JINTEPATYpe PaccMaTpuBaeTCss KaK MPUCIIOCOOMTENbHAS peaKius
OpraHusMa Npv HeGIaronpusTHeIX ycioBusx [2, 3]. Takke B HMCCIeqOBAHHBIX HAMH
MasKaxX KpOBH OblIM OGHapy)KeHbl SPUTPOLMTHI, HAXOAAIIMECS HA PA3IUUHBIX CTAMHAX
ACNEHHS, YTO MOXET CBUICTENLCTBOBATh 06 YBEIMYEHHH MHTEHCHBHOCTH 3PHTPOIN033a
[2]. Cnenyer oTmeruth, 4TO B XOA€ SKCHepUMeHTa HaGmomaeTcs YBEJIMUYEHHE YMCIa
SPUTPOLIUTOB, HAXOJALIMXCA B MPOLECCE aMUTO3a Ha (POHE YCHIEHHOrO paspyeHHs
apuTpoUHTOB. OTCIOAA MOXHO ClIeNaTh BBIBOA O KOMIEHCATOPHON (yHKLMH KPOBH,
BAIUTIOYAIOUIMACA B PE3KOM YBETMYEHHH YMC/Ia SPUTPOLUTOB MyTeM MPOCTOro AENeHHs
kietok. Kak cuntaer KysuHa, aMHTO3 OJpUTPOLMTOB SIBASETCS OAHHM U3
NaTOMOP(OIOTHYECKUX COCTOAHMI KIETOK KPACHOH KPOBH M yKasblBaeT Ha pasBuTHE
JIET€HEPATUBHBIX TPOLECCOB B OpPraHM3Me pbI0 B OTBET Ha JEHCTBHE XMMHYECKHX
TOKCHKAHTOB.

B Hacrosimeii paboTe Gbi10 OTMeueHO yBenMUeHHE OKCHOHIBHBIX HOPMOLMTOB HIH
HE3PEJIBIX SPUTPOLIMTOB B 3aBUCHMOCTH OT KOJIMYECTBA IHEH NIPOBEIEHHS SKCTIEPHMEHTA.
AHanu3 JaHHBIX JIMTEPATYphl YKasblBaeT HA TO, 4TO MPHCYTCTBHE He3PebIX
SPHUTPOLIUTOB MOXET ABJIATHCS MPUCMIOCOGHTENBHOM peakiuell pbi6 B OTBET Ha pacraj
OPUTPOLMTOB B PE3yNbTaTe [UIMTENBHOrO COBMECTHOTO BO3JEHCTBMS CHIPOH Hedy
BBICOKOH KOHUCHTPALMH W TONOaHHs. VBETHUEHHE YKicaa OKCHMHIBHBIX HOPMOLIMTOB
MPOMCXO/IMT MOTOMY, YTO [aHHOE BO3NEHCTBHE OKa3bIBAET CTPECCOBBIA d(deKT Ha
KHBBIE OpraHu3mbl [21]. CrietyeT OTMETHTS, YTO NPONOPLKS HE3PENBIX IPUTPOLIUTOB 110
OTHOWIEHHIO K HX 3pe/biM (pOpMaM B MaskaX KPOBH pbi6, MOXKET GbITh paccMOTpeHa B
Ka4ecTBe HHAMKATOPA COCTOSIHUS OKPY)KAIOLIEH Cpe/ibl.

YBennueHue 4ucaa MOHKMIOUMTOR (IPHTPOLIMTOB PasHoO (JOPMBI), MONYUEHHBIX B
XO[ie IKCTEPHMEHTa, MOXHO paccMaTpHBaTh KakK KOMIIEHCATOPHOE SBJICHHE, CIIO-
COGCTBYIOLIEE  YBEMUEHHIO IIOBEPXHOCTH OSPUTPOLMTA, y4YaCTBYIOILEH B OOMeHe
BeulecTB. [10 MHEHMIO HEKOTOPBIX aBTOPOB, MOHKMIOLMTO3 MPOSBISETCS BCIECTBUE
TOrO, HTO KJIETKH TEPSIOT CBOKO SJIACTHYHOCTb M CBUIETEIBCTBYET O J€reHEepaTHBHOM
COCTOSHHMM KPOBETBOPEHHMs IIPH YTHETEHHH 3puTponossa [2, 4]. Berpewarommecs Ha
Ma3KaX ~KpOBH OPMTPOLMTBI  PasHOro pa3Mepa (aHM3aUMTO3) YKa3bIBAIOT Ha
(YHKUMOHABHYIO HEOCTATOYHOCTh KPOBETBOPHBIX OPraHOB, M ABIAETCS JiereHepa-
THBHBIM SBJIEHMEM, KOTOpPOE MPOSBIAETCS TpPH pasnuuHbIX (opmax aHemun [4]. B
CilyuasX Tako NaToJIOrMH SPUTPOLIMTOB Kak MX paspylieHue (pacnal 5THX KJIETOK Ha
OTAC/bHbIE (DParMEHTb) MOXET BbI3BATH 3HAUMTENBHOE TMOBHILICHHE CONCPKAHNA



31

N Z
08060HOrO reMOrIo6HHa B MU1a3Me KPOBH, a 3TO, B CBOIO O4epellb, COMPOBOMKIAETEH * "
HAKOTIEHMEM B TKAaHAX OPraHW3Ma TIEeMOCHIEPMHA, SIBISIOLIErOCs IMPOAYKTOM €ero
pacnaga. Ciie10BaTeNbHO, MOXKHO TPEIINOJNOKHTh, YTO MOBBILIEHHE COAEPKAHUSA
TeMoryIo6MHA, He 3aKJIIOYEHHOr0 B CTPOMY 3PHTPOLMTA, TMPUBOIAMT K CIBUIaM B psje
BaKHBIX QYHKLMI B OpraHusMe, B JaHHOM Cllyyae, y pbio.

Takne naTonorMyecKkMe HW3MEHEHHs OSPUTPOLIUTOB KaK THMIIOXPOMA3Hs, a TaKkKe
ABNEHHS AHW3AUMTO3a M TOHKWIIOLMTO3a, OTMEYEHHbIE B XO[€ IMPOBOAMMON HaMH
paboThI, OBLTM BBISABICHBI NPH M3YUEHHH SPUTPOLUTOB KpoBM kaproe (Cyprinus carpio
L.), nomBepruyThiX BO3NEHCTBHIO CyOieTalbHbIX KOHUEHTpauni Hedru: 50 u 100 mr/n
npu AktesnibHocTH onbita 10 cytok [7].

Takum oGpa3om, B Hacrosiieii paGoTe GbUIO MOKAa3aHO, YTO COBMECTHOE BIIMSIHUE
ChIPOH He(TH BHICOKOH KOHLIEHTPALIMU U FOJIOAAHHS HA SPUTPOLIMTBI KPOBU KYPHUHCKOTO
(a3aHa BBI3BIBAET 3HAYMTEJIbHbIE MATOJIOIHYECKHE M3MEHEHHs B OJTHX KIeTKaX M
COMPOBOXKAAETCSA  MOSABJEHHEM OONBIIOrO 4MCla aHOMalMi, HeOOpaTUMBIX B
3aBHUCHMOCTH OT BPEMEHH BO3/eHCTBUA. [loyueHHbIe NaHHBIE TaKKe MOTYT CIIY>KUTh
KPATEpHEM JUI OLEHKH BPEMEHM BO3JICHCTBHs IOJUIIOTAHTA M YCTAHOBJIEHHUs KauecTBa
OKpY>KarOUIeH cpenbl U (PHU3HOTOrHYECKOro COCTOSHHUS PhIO.
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| PATHOLOGICAL CHANGES IN FISH BLOOD ERYTHROCYTES UNDER
THE JOINT EXPOSURE TO CRUDE OIL OF HIGH CONCENTRATION

AND STARVATION

Kh.M. Safikhanova
A.1. Karayev Institute of Physiology, Azerbaijan NAS, Baku

SUMMARY

The paper analyzes the joint effect of high concentration of crude oil (500 mg/1) and starvation
on the erythrocytes of Kura carp’s blood. The material was taken at 5, 10, 14 days after exposure.
Staining of blood smears was performed by the method of Romanovsky with the Gimsa stain. The
study showed that the combined effect of high concentration of crude oil and starvation causes a
number of the pathological changes in red blood cells of fish. Thus, in the course of the experiment
in blood smears of fish were found the protrusions of membrane of cells, scalloped red blood cells,
hypochromasia, the displacement of the nucleus, chromatinolysis, kariolysis. In addition, amitosis,
nuclear-free red blood cells and red blood cells with two nuclei were observed in red blood cells.
Also, this study showed an increase in the percentage of anisacytosis, poikilocytosis and
destruction of red blood cells on individual fragments.
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Zn® RIIMINRIZITO Mg-ATPsbyso SIG0IHMBS

. Womgﬁngnn, 6. dgnﬁ’obvodg, 3 j/oxog);yo, . Kaﬁndygn@n
0g- 390G Bgogmols 9JL39G0dgbBgmo domdgoizebols 396¢ @0

30605335l mdgol  Bgobol  Lobsgla®  @g@sj3esBo  6sbsbo  og6s  Zn*'-om
30dmfggamo  Mg-ATPsbg@o  5JBog@mdel  @gmomgds — Zn-ATPsbs. jgemgged
3Bgghs, Gm3  Zn-ATPsbs  ddsgomedbosbo  gg@dghggmo  LobEgdss, GM3mol
{mﬁdgo‘aﬁo 26mggmo 3060393 ©0dgdos. dobo LydlE@sdos MgATP-ob 3m33mgdlo.
In*-0gol 56490360m0 >9(30mg3gm0 5JB0gsEMGIB0L ©> bemmo 0630dodm@gd0l
7869%0L  @ogbgo  g@®Bsbgmol  Gmemos.  P-@odol  ATPsbgdol  gobg§oggdo
0530Lgd M 00056  ao3mAobadg, Zn-ATPsbs  Ygbsdmms  sFs@dmgdegl  Zn**-ols
BH36L3mAEL.

boggobdm  Lodygggdo: Zn-ATPsbs, m@gsmgb@osbo  ombgdo,  d@sgogmedbosbo
B0639b@ 9o LolEgdgdo, HOBLIM@GHmo ATPsbgdo

M@35m@gb@0sbo  3500mbgdo  mEbsmo  mAEsbobIgdol  g9blzomdsTo  360T-
36;]Q\m306 Aol 05353m0b. 6L ggm@gdemn 360T36gamgsbo 3o )ﬁ)m()smf]aUE{)oo
Zn*, Omdgeog  mondgdol  ygggms  Mx@gobs s @measbnTo  agbgogds. Zn'
do@omo;@ogg 306G96(®0GEds  mogol Bgobol  JgddBo, gukdzgds KoM ggomdo,
©godals s 396mgdTo. oo SEGOMS© 9353 F0Mgds  530bmgeggdl, (30a09dL;,
b9gmaobol  goggdl s Slitigagdls  dsgem  gumbigosl,  dso  Fmols
dO@obyd, LeGalogngm ©s Gragmednege  Fgbizegdt 8l gmabsmo
mG3ob0bgdol  beddsmyu@o  gubomdolmgols  sgEemgdgmmos  swbodbyeo
929396@0L  306396B@>305  033gdMEIlL  goblobEgtHm  gofHm  GemymgdTo.
MJNA0 goGmspgels mogols Ggoboli B@s30900 Bggh Bog@ bobsbo ofbs Zn*-om
sdBogodgogmo  ATPsbado  sddogamds [7]. Znt-om  sBogodgdnmo ATPsbols
Fabdaool s Ggagmoiool  ybgdol  FgLfegmol  LoBygemgdol  odaggs
3930@sbmmmyools  @sdm@s@m@osBo  FgdnBaggogmo  d@sgemandbosbo  §g@dgb-
BHaso LobRgdgool 30bg@oggto sbogobol dgmmeo [4].

LIS RY JINMRI0
3M93505G0  3odmoyggbgdmes  mgmGo  go@msggsl  mogol  Hgobowsb
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(396H®089300930L JgnmEon ©og A 6EMIdN@o  LsJo@mmbals 2G£0056¢0"
doegodgmo  Lobsglg@o  3gdd@sbgdol  [12-09 M] gésjgos [11. Gomob

30639645305 olobEg@gdmws  @mg@ol dgmemwon  [6], bo@e  s@smé-

dobgmo gobgm@o — dogogogomgdygmo Golyg-bgdsGmnl [2] oo gobsbog:

Fsbemmgol  dgmmwgdon  [3]. Zn-ATPsbygdo  oJ@og@mds  g9fmegn  Zn-n |
3ob306mdgdgm  Mg-ATP-sbygdo  5JHogdmdol  3gmomgdsl.  ATP-sbhué

2JBogemdsby  glxgmmdgon gg@dghHol dog@d ATP-ol woBmolsl gedo

JOBoo >@smGbgmo Fobgm@ol Gomegbmdon 3y zomsby LosnBo. Zn-

ATP>bg@o  5JHogamds  obobmg@gdmps  9Bgsmme  Zn' -0l ©sds@gdon

203073990 Mg-ATPsbgho  s5JHog@mdols  3gmomadom.  sdGogsw,  Zn-

ATPsBg60  sJBogomds obo‘bmgﬁ)gbm;go Ubgomdom, @mdgmoi  doomgdmmws,
900 db@og, Ladgsdzom  o®gBo Zn**-ols >Mlgomdols s, dgm@g  dbAag,
2G@LYdMd0lL  306™3gddo,  Ubgs  ©sbs@hgbo  30@mdgdol  duwdogmdolil
(‘dgLodadolso 306396@@s30ols ZnCl,, MgCl,, ATP o Tris-HCI 30 mM, pH 7.7).
3969004900 30gpgdol  sbomobol, suGomgogmo  sJ@0gsdmMmgdols (n) oo
Legmo  0b3odoGm@gdols  @Gogbgol  (m)  Esbowygboo 303m049b9dmEs
3Ggs@93b0sbo gg@BgbGgmo Lolpgdgdol 3obgBogn@o sbs@mobols dgmmEo
(4] GRgdo 9J3030905Ggdmrs 83536 LpadobBogg® ©sdydoggdsl.

BINIBI30 RY 3500 3I6LOZY

Zn-ATPo>bs  d@sgomeobosbo  g9@3gbpamo  bobEgdss, @mdgmog o6
gdm@homads gesbogg® Boboga-996mgbols mgm@osl. dobo dmdgwgds swo-
fo@gos  @ogmo  agmdghRogmo  gm@dol  dGgpgdom, @@ dsmosh
SO Pmgdl  jobgBogn®@ oGano‘bh Lg@omby 1 Fo@dmpagbogmos  39@dgh-
Ao 5JHogGmdol Zn*-ol; de@aE@&ano’og ©3mjogdgmadol  s3lsb-
300 3Mog040  Lodgsjzom  s@yTo Mgf "ol s@lgdmdols  (by@. L) o
3M5ALgdmdol  aml  (by@. 12). Zné-ols 3MbG3bGHGS(305 033 gdmEs
Lo gdsme oL 306396OGs30m  Godpmgddo,  @ol  aedmi  sdliolstby
sgdamos Zn*-ol 306396G@SE00l smmomo ng\)oﬁ)omao

Lg@omo  L1-ob  hobl, @m3 V= f(logZni)  gubjzol 300804l 5gb
33390G o0 g)oﬂmb.s(f)'“]gmo ©A0 3040, OM3gEmoysh 000nmggel bo@oligd@o
Bo6ds  odgb.  Zn*-ols 306396HOs300l  bAEsbmsh  ghmew  0.0025
nM < [Zn{*] < 0.01nM 0336)8366'3;@0 5JHogemds  0bGEgds s seTggl
Sodlmflvqab @mas  [Znf1=0.0InMM,  bomo 999y, Gmas  0.01nM <
[an 1<0.15nMM, 8963960 amo  5JBHogamds d30Mwgds. bydsmno Hamtﬁggg?)o
[Zn*]-0b  3mb3g6GH@sG00l Vgdmamdo bAEobsl, gg@dmw, 0.15nM < [Znf'] <
InM  job3gbdBogogm  gotamgdBo brgds gg@dgbdgmo  LolFgdol of
B0goE0s,  @mAgol  Fodlodndo  Joowfygs, Gewgbsg  [Znd']=1nM, 3ol
F99ga  InM <[Zni*] <400nM  spgogmo  oJ3b  9g@dgbd o Lob@gdol  0b-
30503050, gJl3g@0dgbBo  asg0dgm@gn  Lodgedgom sGgBo Mg*-ols 0mbgdols
5M501gdmdols J0Ommdgddo (g, 12).
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Igizn]nM

by@. L. 96396 9o >JBon@mdol ©83M o gd @ 9ds Zn**-ols 3300y
J96G396H@s3000s6 V= f(lgZn") 3MOOEbsHMs Lol gdsTo. Mg*"-ols 006gd0ls
sLgdmdol  (bg@.1.1) s >M5MLgdmdol  OHmL  (bya.  1.2). bodgsdzom  ségl
Vgdopagbenmds 04m [MgATP] = 1.5SmM,  [Mg#']=0.4mM, [ATPl =023 mM,
0.0004uM < [ZnATP] < 6.52uM (byy@1.1) [MgATP] = 0mM, [Mgi'] = 0mM, [ATPf] = 1.5mM,
0.0027uM < [ZnATP] <42.55uM (Lig@.1.2)

sbodbgm  Lygdomby  Fobl  F3g9m@sm  godmbsgygmo  Fbmmme Blelals
bo@0bgdGo gm@dol 3ogo. 535Lms6, GmEs 0.005nM < [Znd'] < 0.01nM, bogds
B90dgbH o 5JHog@mdal bHEs, bmenm Goas  0.01nM < [Znd*] < 0.5nM,
B99396H Ym0 5JHog@mds Fg3gmGop d30MEgds. BOSEL3MGEL d9b6gdawsb
3°0m3obady, BgM3gbGamo LoliHgdal mgolmds F@sbL3m@EHMgdsEo 0mbols
dododm  dgHos 9o Bbadgl s Bogmgdos  dgmey dbsdgls.  g.0.
HOBLIMAHMGEsR0  0mbo  Foddmopagbl  sJBogom@l  8533@sbol  gBm
dbodgl ©s> 063030HMAOL — 3gm@g Fbadgl, @3 J0bgHOgIME Fodmolabgds
boGolgd@o  gm®@dol  dGgom, Gmdm@ols  5s@lgdmds  s@ols >9300 9dgem0,
353353 o@5bogdsMobo  30@mds 030l spboBg6olmgol, G®3 BIHIgbB Yo
bobihgds  sbm@Eogmgdl  omboli  HAELIMGAL. 3965360505,  HGELIMG-
H0oMgdoEo 0mbologol sygomgdgmos BgBdgbdamo LobEgdol g@m dbadgl
©ogogdomgdgm s dgmey Fbo@gl pslmmsgolygnmadam ombos Gogbgols
HO@MdS, GG J0bgHogg@sm  sobobgds  FHsbLINGEGdsw0 0ombolbongols
>930mgdmo  5JHogoHm@gdol s Ldgmo  0630d0Gm@gdols 9369500
@oibgol GoemdsTo.

2dG0po,  Fgodgbhamo  5JHogamdal  F@sbl3m@Eo@gdseo  0mbols
4m6(396H@>305TY  ©eBmoEgdamadol T Lfsgmolisl  bos@olgddo R}e@dol
370l 5@bgdmds s 0mbobmgol sgEomgdgmo  sJBogsdm@gdolmgol ©s
Légeo  0630d0dmGgdobmgols  yobggmgbomo 936380l Goibgol BOE@MS
{o@3mopagbl 08 syEomgdge, 35058 5@dbo3ds@ols  obgHo n® 3@ g0-
(3009gosl, @mimol Loggdggmbys Fgodmgds omdgel, M3 gg@dgbdgmo
LobHgds  sbe@Eogmgdl  0mboli  BHAELINGAL.  Gogmag  bu@.l-by  Bsbl,
V =1(IgZn) g9bjgosl 5Jgb boGolgodo gm@ds. Ladgsjgom s@gdo Mg*-ol



338 T %/
PIAYBEEES]
0mbgdal  s@Ma@bgomdolol, V =f(IgZn) dGgoby dgoeg 3ojo s@s@ HoﬁéﬁiQJ
(L@, 12). s8@ogop,  Zn™-ol  @sdsgo 3m6396HGS300L GGy g6T0
BIOPbH Yo 5JHogAmol  s@lgdmds  ogmomgdl, Gmd  LobEgds o6
Logommgdls Mg*"-ols 0mbgdls s, Yglsdmms, ol Fo@m3mopagbls ecto ATPsbsls
Zn*"-om sdBogsgool  Fgogal.  Zn*'-ols doomo  3mb3gbB®s30gd0l
Bodpgddo (bg@. L1) g968gbdamo JHogtmds Laodmgdl Lodgsdgom
56990 Mg -0l ombgdol  s@lgdmdsls. 50056 3o3mpobady,  Tgodangds
00 3sl, @md V=1f(lgZn) 36yl s@bodbnmo bofomo Fomdmowygbl Zn-
ATP>HgG 5JHog@mdsl ©o s@boBbygmo gg@dghdamo Lobdgdol budl@@sgo
bogo@agome sGol MgATP-ol jm33ggdbo. bgd. 2-bg Fo@dmopgbogos Zn-
ATPsbg@0 5JBog@mdol sdmgowadamads Zn™ ol gJup@gdsmadsn 3306y
306396HGsG0sby  0.16nM < [Zni] <0.450M  1/v=f(1/Zn*)  jmo6RobsGms
bobgdsdo.  Lig@omosb 2 Bobl, @md  1/v=f(1/Zn"")  ©s3mopgdamads
Lfm@bsbmgobos. 1/v=f(1/Zn*") g46]gools Lfo@bsbmgobgds  ggadaggl Lo
B99302b  Eogolggbam, @M Zn*-ol, @mpme SPGB YdgE0 s Hoge-
Bmegdolngol gobigmgbomo 9dbgdol, @oizbgo HEHMmEYds 9ol (n=1).

1wV —‘
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0.3

0.2

0 2 4 6

1/[Zn]nM

by@. 2. B9MIgbBgamo >JHog@mdols M goEgdmgds Zn*"-ols 33069
3M6396(GsE0sby 1/V = f(1/Zn*") 300GE0bsHMS LobBgdsBo. bs@gsdzom SOyl Bgdog-
296 mds oge:  0.16nM <[Zn#'] <0.45nM;  [MgATP] = 1.5mM, [Mgé*] = 0.4mM,
[ATPf] = 0.226mM; 2.6nM < [ZnATP] < 7.3nM

Lg@omby 3 Foddmpygbomos  Zn-ATPsbgdo  oj@og@mdol  wsdm ooy
dgmads  Zn*-ol gJlHOgdsmaden  mow 3m6396@Gs30sbg 150 nM<
[Zn*] <600 nM 1/v = f(Zn"") joodobsdms LoldgdsBo. bumsmnopsh 3 bonmsw
Bobl, @md /v =f(Zn*") ©53M30EYdgmads  LFm@bsbmgsbos, Goi  syzomy-
390 ©> Logdstolo 306m3ss 030l spbsboBbsgsm, @m3 Zn*"-ol, Goames
bHgmo  0b30do@dmmgdolbogol obggmgbomo 936gdoli Gogbgo, wGHOEEYds
9ol (m=1).
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bgé. 3. gg@dgbdamo  sJHon@mdol  ©sdmgopgdgmads Zn-ol dsmem 306396~
B@s3zosby  1/V= (1/Zn*") dmm@g\mﬁo@ma LobBgdsdo.  Ladgsdzom  smgl  gdop-
39bm@ds  ogem: 150 nM <[Zn#]<600nM; [MgATP]=1.5mM, [Mgé']=0.4mM;
[ATPf] = 0.226mM; 2.45uM < [ZnATP] < 9.79uM.

53G0goE, Zn-ATPsbado sjBog@mdols Zn*-ol jmbGgbd@szosby 30 go-
©gogmgool Fgbfogmod (byg@. 1, 2, 3) ohggbs, Gmd LegmEgds ol jo-
6gBogaM0 36 ;nggb'ggmgboﬁo, 603 (V =1(lgZn) g96d300L bsdoligd@o gm@ds
(bg@. L1) Zn"-mgol swGoggdgeo 5JB0god™mmgdol s Legmo 0b3ododm-
@300 Gogbgol Homemdss n=m=1 (bg@. 2, 3), Gedmol Lsgydgymbys
Bgodagds  omdgol, @md  @gAdghdo  Fglsdmms  sbm@Eogmgdl  Zn**-ols
BHBLIMOEL.
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Zn** BABUCUMASI Mg-ATPasnas AKTUBHOCTD

JI. Illuowgunu, I. Yxkaodya, H. Keuyunaose, T. rcapuaweunu

LleHTp okcnepumenTanbHoi Gnomeauumue: uM. M. Beprrawsnnu

PE3IOME

Hamu oGHapyxena Zn’*-ATPasuas aKTHBHOCTb, OGYCIIOBNIEHHas HOHamMu Zn>'. H3yuene
MOJIEKYJIAPHOTO MEXaHN3MA IEHCTBUS JaHHOTO (pepMEHTa TOKA3alI0, YTO OH MPE/CTABNAET CO60f,
N0 MEHbLICH Mepe, AUMEP M ero cyGCTpaToM SBISETCS KOMILIEKC MgATP. Bo3moxHo, Zn-
ATPaza ocymectBiser TpaHcnopT Zn’'. VCTaHOBNEHO Takke HHCIO YYacTKOB Kak Ui
00s3aTe bHbIX AKTUBATOPOB, TaK U IUIS TIOJIHBIX MHTUGUTOPOB.

Zn* DEPENDED Mg-ATPase ACTIVITY
L. Shioshvili, G. Chkadua, N. Kvitsinadze, T. Jariashvili

Iv. Beritashvili Center for Experimental Biomedicine

SUMMARY

Zn®" stipulated change in Mg-ATPase activity has been found in the synaptic fraction of rat’s
brain that was named Zn-ATPase. The investigation has shown that Zn-ATPase is a multi-sited
enzyme system. Its substrate is the MgATP complex. The number of sites for Zn>* as for essential
activators and that of full-effect inhibitors is equal. From the point of view of peculiarities of
transporting P-type ATPase, it is presumable that Zn-ATPase is responsible for Zn" transport.
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ANALYSIS OF FORMATION OF ACTIVE AVOIDANCE BEHAVIOR
IN RATS

S.N. Tsagareli’, N.G. Archvadze', O.N. Tavdishvili’

" Iv. Javakhishvili Tbilisi State University; 2 Institute of Cybernetics, Georgian
Technical University

Unsupervised cluster analysis is proposed for the study of active avoidance formation in
three groups of albino rats across learning: intact, with electrolytic lesions of neocortex over
the dorsal hippocampus, and dorsal hippocampus. The learning abilities of animals’ assessed
by acquisition of active avoidance were found to vary within the test groups. Some animals
were not able to meet learning criteria and consequently it should be different groups of
animals with different behavior, i.e. the groups into which the animals with resembling
behavior should be involved. For the identification of such groups in three populations of
white rats the method of automatic classification has been applied.

The objective of the work was to approve the compliance of unsupervised cluster analysis
method for quantitative description of behavioral conformities through active avoidance
acquisition in different population of albino rats. Such approach enables to classify the
animals through the learning process into groups by the degree of behavioral similarity. For
quantitative assessment of the rats’ behavior across learning processes the term ‘behavior
vector’ has been introduced. The behavioral parameters (features) getting different
numerical values during the experiment form the components for the behavior vector.

The proposed method is convenient to assess learning capacities in animals and makes
ground for getting additional information concerning correlative relationships between their
learning skills and other neuroethological and neurobiological parameters.

Key words: unsupervised cluster analysis, active avoidance, learning, behavior vector

Unsupervised cluster analysis has a wide range of applications in the many fields of
science where the identification of the data point’s structure and intrinsic correlations in
data sets are needed. In the proposed paper unsupervised cluster analysis is used for the
quantitative description of behavioral conformities through active avoidance acquisition
in different populations of albino rats. Such approach enables to assess active avoidance
acquisition revealing behavioral differences and similarities between the animals within
the extracted groups. The clustering methods with different approaches and different foci
have been used in studies on learning, memory and behavior [1-4].

In the experimental stage the animals’ learning abilities assessed by acquisition of
active avoidance were found to vary within the test groups. Some animals were not able
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to meet the learning criteria and consequently, it should exist different groups of animals
with different behavior, i.e. the groups into which the animals with resembling behavior
should be involved. For the identification of such groups in three populations of white
rats: (a) intact (INT); (b) with electrolytic coagulation of neocortex above the dorsal
hippocampus (NCC) and (c) dorsal hippocampus (DHPC) the method of automatic
classification (cluster analysis) has been applied [5, 6].

Such an approach enables to classify the animals through the learning process into
groups by the degree of behavioral similarity. The term ‘behavior vector’ has been
introduced for quantitative assessment for rats> behavior across learning processes. The
behavioral parameters (features) getting different numerical values during the experiment
compose the components for the behavior vector.

Experimentally observed behavioral parameters assessed quantitatively were: (a)
reactions to the light — avoidance reactions; (b) reactions to the painful foot-shock
evaluated in frequencies — escape reactions, and (c) inter-trial spontaneous behavior,
measured in numbers of jumping onto shelves. As all the three parameters were targeting
and served to preserve from painful stimuli, we characterized the active avoidance
learning by general analysis of values encompassing all the three parameters in total.

MATERIALS AND METHODS

Three different groups of albino rats of both sexes (with an average body weight of
150 g) comprising 31 subjects were examined. The animals were individually housed in
stainless steel cages in a room with a natural light-dark cycle and constant temperature of
20+ 1°C. The rats had free access to food and water throughout the experiment. The
animals were numbered before the experiment and divided into three groups designated
as Group A (intact; N1-13; n=13), Group B (NCC; N41-49; n=9), and Group C
(DHPC; N32-40; n=9).

The equipment consisted of a chamber (61x36x46) with three walls and lid made of
dark opaque plastic and with transparent frontal door. The floor of chamber was made of
stainless steel rods (2 mm in diameter) that were spaced 1 cm apart; the floor of the
chamber was electrified. On the lateral wall at a height of 11 cm the dynamic shelves
were attached onto which the animals could jump up fulfilling self-defensive behavior.
The e%uipment was placed in an acoustically insulated room at a constant temperature of
20 £ 1°C. Illumination lamp of 60 Lx was used as a light stimulus.

Our experiment continued during 20 days. Three behavioral parameters, as it has been
already mentioned, were used to evaluate active avoidance conformities in albino rats: (a)
jumping up onto the shelf as a response to the conditional (light) stimulus; (b) escape
response to the unconditional stimulus (avoidable painful foot-shock coming through the
floor), and (c) spontaneous activity (jumping onto the shelf) during the inter-trial intervals [7].

Each experimental parameter was assessed quantitatively. The frequencies of light-
induced avoidance and shock-induced escape behaviors were measured for each animal
tested for acquisition of active avoidance task. Inter-trial activity was measured in
numbers relevant to spontaneous jumping onto the shelves.

Cluster Analysis. For multi-parameter description of behaviour in learning process
each animal placed in cabin was described by the ‘behavior vector’. The components of
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the vector were behavioural characteristic parameters (features) measured for each animal
and they took different numerical values during the experiment. Consequently, it might
exist several groups of animals expressing different behavior during the learning
process.

For partitioning of rats according to their behavior similarities unsupervised clustering
(automatic classification) algorithm based on Parzen statistical estimation of probability
density function was used [5, 6, 8].

For the quantitative estimation of similarity between the behavior vectors (the initial
data set elements) representing animals’ behavior Euclidean metric is introduced.

As a result of classification we’ll obtain classes the elements of which are the behavior
vectors. So, rats will be distributed by classes according to the level of their behavior
similarity.

RESULTS AND DISCUSSION

Cluster analysis of experimental data involved all the three groups: Intact, NCC and
DHPC rats (31 animals, in total). The proposed approach enabled us to assess active
avoidance formation conformities in the studied groups by a total analysis subjected to
overall parameters. As a result of cluster analysis, all the studied rats from different
populations were grouped according to their behavioral similarities and defined the
classes that included animals with similar learning abilities. The class distribution of 31
rats from different test groups is shown in Table 1. Also the relative frequencies of
homogeneous classes were assessed.

No differences in the number of similar behavioral classes were found between the
studied populations after the data analysis.

The relative frequencies of appearance of the obtained homogeneous classes according
to Table 1 were assessed. The calculations showed that the relative frequency of
appearance of class 1 (0.98) significantly differed from the other. As for the classes 2 and
3, the relative frequencies were significantly lower (0.28 and 0.41, respectively), than that
for class 1, however, exceeded the other classes not included in the final analysis because
of their extremely low rates. The first class involved the rats with the most resembling
behavioral patterns during active avoidance acquisition, and every next group exhibited
less similarity to it.

It was stated that 24% of intact, 35% of NCC and 26% of DHPC rats were not
included in class 1. Therefore, for the quantitative assessment of the rats’ individual
learning abilities and taking into account the fact that large majority of the animals were
referred to class 1, the rats’ appearance frequency in class 1 (frequency range 0+1) was
conditionally divided into four frequency intervals (0,60+0,69, 0,70+0,79, 0,80+0,89,
0,90+1). For calculation of the appearance frequency for each rat the number of their
appearance in class 1 has been divided by the number of days (20 days). This enabled us
to identify the mixed groups each of which contained the animals with different learning
abilities of active avoidance throughout 20-day experiment.

The frequency interval of 0,90+1 included only the rats that were most successful
through their active avoidance behavior — superior learners (3 intact rats).
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Table'{a””
Class distribution of rats from different test groups (1-10 days)
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The animals of the second rate group — good learners (0,80+0,89) includéd ke,
animals with well performed behavior test (1 — intact; 3 — NCC and 2 — DHPC rats).
However, they were less successful than the animals of Group 1. Medium learners — 8§
intact, 5 — NCC and 7 — DHPC were within the interval 0f0,70+0,79. The fourth rate
interval — inferior learners (0,60+0,69) contained only 1 intact and 1 NCC rats. No
DHPC rats were found to meet the criteria stipulated for that group (Table 2).

Table 2
Distribution of the animals (Class 1)
with different learning abilities in divided frequency intervals
Frequency ranges
Groups
0.9-1 0.8-0.89 0.7-0.79 0.6-0.69
INTACT 2,7,11 8 1,3,4,5,6,10, 12,13 9
NCC 49 41,42,43 45,46, 47, 48, 44
DHPC 0 32,38 33,:34, 35,.36,:37,.39,40 0

Of all the studied populations, 9.67% of intact animals best succeeded at active
avoidance behavior. No animals among DHPC or NCC groups could achieve such levels.
3.22% of intact, 9.67% of NCC and 6.45% DHPC rats were found to be good at learning.
Lower learning ability was revealed among 25.8% of intact, 12.9% of NCC and 6.45%
with DHPC.

CONCLUSIONS

We have demonstrated the compliance of our approach simplifying capability to
reveal similarities in neuroethological studies throughout the multi-parameter behavioral
assessment. The proposed approach enables the assessment of active avoidance behavior
in rats by analysis of three or more parameters in total. It enables further grouping of all
the studied rats from different populations by their behavioral similarities. Besides, the
proposed method is convenient to assess the learning capacities of animals. It also lays
the groundwork for obtaining of the additional information and defining the correlation
between learning skills and other neuroethological and neurobiological parameters.
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AHAJIN3 AKTUBHOI'O U3BET'AHUA
Y HTHTAKTHBIX 1 OITIEPUPOBAHHBIX KPBIC

C. LQuzapenu', H. Apusaose’, 0. Tasouweunu’

! T6unucckuit rocynapcTBeHHbIH yHHBepcUTeT UM. MB. JlkaBaxuILBUiH, (GaKyIbTeT TOUHBIX
¥ eCTeCTBEHHBIX HayK, JlemaprameHT 6uonorun; > ['py3MHCKHIl TeXHUYECKHi YHHBEPCHTET,
Wucrutyt kubepHetnku, OTAeNn NPUKIAAHBIX CUCTEM pacro3HaBaHus oOpasos, TOummcw,
I'py3us

PE3IOME

B paGorte npennaraercs MCMONb30BAHME KIacTep-aHANW3a Ul KOJMYECTBEHHOH OLEHKH
AKTUBHOTO u3beraHus y OenbIX KpbiC. M3yyeHbl TpHM IKCHEPHMEHTAJbHBIX TIPYNMN >KHBOTHBIX:
HWHTAKTHbIE, C OJIEKTPOJIUTUYECKH KOAryJMpOBAaHHOW HOBOM KOpOH Han THUNNOKAMIOM H
JIOPCATbHBIM THITIIOKAMITOM.

Tak Kak >KMBOTHbIE 00/lalaloT pa3IMuHON CMIOCOOHOCTHIO K 00YUEHHIO M, COOTBETCTBEHHO, B
npolecce aKTHBHOTO M30eraHus [JOCTUTAlOT pa3fIMuHBIX YPOBHEH CTemeHH oOydyeHus,
BBIJEJISIOTCS Pa3Hble IPYIIIbI KUBOTHBIX CO CXOAHBIM MOBeleHHEM. JIId uAeHTUDHUKALIMY TaKUX
IPYII UCTIONIB3YeTCs METO aBTOMaTHUECKOM KIIacCH(pUKALINH.

Llenbio paGoTh! SBISETCA OLEHKAa aKTMBHOTO M30eraHus MCIONb30BAHMEM METOJa KiacTep-
aHa/u3a, 4TO JaeT BO3ZMOXKHOCTh KJIacCU(ULIPOBATh AKUBOTHBIX B MpoLiecce 00y4eHHss Ha OCHOBE
CcXOAcCTBa moBeaeHus. [ KOJIMYECTBEHHOW OLIEHKM TMOBENEHHs KpbIC B Mpouecce 00yueHus
HCTONB3YETCs MOHATHE «BEKTOpP MOBeAEHHsA». M3MepeHHble NMOBENEHYECKHE MapaMeTphbl NpH-
HUMAIOT pa3Hble YHUCIIOBbIE 3HAUYEHHS, KOTOPbIE U ABJISIOTCS KOMIIOHEHTAMH BEKTOPA MOBEICHHA.

IpenioxeHHbIt METOA sABNAETCA 3OHEKTUBHBIM HHCTPYMEHTOM 1A KOJMUYECTBEHHOM OLEHKH
CMOCOOHOCTH JKMBOTHBIX K OOYYEHMIO M JaeT BO3MOXKHOCTb MOJIyYUTh JOMOJHHUTEIbHYIO
MHGOPMALIMIO O KOPPEJIALMU MEXKIY CIOCOOHOCTBIO K OOYUEHMIO M pa3HbIMU HeEipodToso-
TMYECKHMU U HepOOHONIOrHYECKMMH apaMeTpaMu.
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adusdglos  (Lyd. 5) — 3o30gbdms 484 %-Fo (p<0.1). 53sbmsb, EGF-
03960mGg0JHogmmds  6sbobo  ofbs  gbpmIgpBondol K0 3mmgsb  g30mg-
@0gddo Gmam63 3oGG0go, 0y mB3mylgGo J03g@3msbools FgdmbgggsBo.

96m3gH@0gdTo  doO@ogo J03g@3mabool @™l EGF  gmobogds Lbge-
©obbgs 0b@Hgblogmdom, Bop@sd 9gGm FgHow, by 19-psh 11 353096430
(57.8%-30) EGF Lgb@ow gmobpgds (p<0.01); 8 353096¢ 30 30 (42.1%-30) EGF
333000500 yodmgmgbomo (p<0.1). gbpmdgd@ondBo jmd3mgdbgGo 30396-



354 R ///
3Eobool (5H03ool ao@98g) @Ml EGF gmobogds Gmymas b’ab@’(;}{—lf(’)‘fﬁi'ji
33390640 06@9b6Logmdom: 15 353096@0wsb 8-Bo (53.3%-Bo) EGF godmgmobos
333900 06(96Logmdom (p<0.01), 6 353096¢T0 (40 %-Bo) EGF gmobpgds
Lgbdo 06@gblogmdom (p<0.1), bome 1 353096¢T0 (6.6%-T0) — GoamG3
3339060, obg LgbBo 06@gblogmdom (p>0.1), gbpmdgd@ogddo 3md3mglgho
3039@3@obool (5§0300m) EOML  jo (569 s@03g@o 303g@m3mobools AL,
do@msmos, bgm 1 Jgdobgggs a3dmbes) EGF gmobpgds 339mG0  0b@gb-
Logmdoo.

3odoboEsdy,  boggmedo  ggmgggdol  Bgogagdol mobsbdsw, dgagodmos
©o35b3gbsm, MM gbpmdgH@oygdol 3sGFog JodgM3msbosTo 360dgbgmmgbsp
§5M3mdl EGF-0l bgl@o gduddglos, bomm 3m33mgdlg@  303g@3masbosdo
9800 3gHow  gmobpgds EGF-ol  33390@0 9Jl3@glos;  s3sbmsb, Jodg®-
3gsbool boddodols Jobgpgom EGF-ol Fgmgdgols 06@gbliogmds ds@gmmdls.

53 3bAog LoobBHyMglms Lbgs sgmems dmbs3939d0l  gobbomgs:  gdo-
©gOIgmo  bAL  goJhmeo  gbws  ogml  Jgposdm@o  gbomdgdmonddo
ALEOMHgbol  dmJdgegdolmgol  [5]. EGF-l  Jggdmos  ogml  Lobgdgaobddo
ALEOSOM@Nb, ol Esdmyogdmep 5O do@gdl  gx@gEgdol  3Go-
@0xgA5300bY  03mJdgeml, Bsp®ed  glHGsEom@Msh  30m3dobs05T0 oo
dopms bfgal x0@ 33930l 9xOIg0B0 godMsgmgdols bomolbl ( 50%), Gag
oM bpgds LHOMIgm gxegegddo (in vivo) [1]. sbggg wowagbomos, @md
dgblHOgom Mo 3040l 3HM@0PIHs3079@0o Bobs doMmoms@ow  goTgomy-
dgmos gbHHmagbom. glBOmygbol My393Gm@gd0 360Tgbgmmgbow 04oMggds
930mg@ogdby, ol Jgdpgy Mo 3MmaglEg@mbol gJldmbogos ofygds [8,
12]. 5G5bogmgd  boobGg@gbms ol gojpo, @md EGF-ol L@odgmsaos ool
5030005300  glB®Magbol G9393H™M@0lL  5JH0ogs30sdg ©s Gy3gddm™al
Eo@dsgsmo  Jodo@mngmgdomn (downstream) Lsdobbgl  gJl3@glbosdwg, EGF-U
Fgadmos  osdgomml g3omgmg®o grOIEgdol 3Gmmogg@s3os gbomdgd-
©09ddo  >EMYYmo  gomosgmg@o gobol 30d0bs@gmdsdo, @Gmas glH@s-
©omm@ol ©mby LobmpsEme dsaosh sdsanos [12]. 0gogg ogB™™0l sb@Hom,
360 m@mogg@s30g 9brmdgB@ogddo, 569 bm®3sTo — EGF-r-ols (g30wg@dygeo
DOl BoJHmmol Ggi3g3GHmmol) gdlddmglos gu@m dsmomos, go®y 9b60m-
gdG0g@ 356306m3gdT0. myds, Lbgs ggmgggdo ag0bg96gdol, @m3 EGF-r-ols
domomo  9Jb3Mglios  bsbobos bBodsp  gbemdgHBogm  js@(306m3gdT0  [11].
360336gammgsbos ol BoJHo, @M 9bpmdgd@oyddo EGF-ols 3mJdgmgdolimgols
bogooms babgbm LEgmmopgdo, sbggg, 8 LAHIOmopgdol gubjiools aodes-
@gdologol  LoMEgdsmn g3opg@dgmo  bO®ol  gsddm@o  [6]. Lodlogby®
30399080 Jo aodmmnddgmos dmbsb@gds, Gm3 EGF-r-ol s@lgomds s@os
3°3300To  53mg0Lgdosbmdol  bsMmolbomsb  »y  3Gmabmbmsh,  Lalglm
3m®3mbgdol @mbglmsh, glB®mygbgools s 3GMglE gAMbl MgiE93BMMgdals
(ER, PR) 5®1gdmdsbmasb. 0dgbmdol@mdodoyg@se: EGF-r stss jm@gmsEosdo
Lodbogbols badolbmsb, LHs@oslmsb, Logmabmol boby@dmogmdsbmb [2, 3,
4] sgBmeols  dmbszgdgdom, Bglsdgms EGF-r-l 3jmbrgl 3@mabmbygmo
360936gmmds, 09 aogomgomolffobgdm dmlsb@mgdsl, @md EGF-r-ols 3s@omo



/

3
9JL3@glos  JoGgmsozosBos JobHommpon@or (PR — EdSm  ©ogg@ghs
(305305L;ob, MmyYdzs Lbgs 3Mm0Hg@Moydgdmsh (5035090l LRswos, @0dgxg9c
43°6d93T0 0bgobos) 5B 5@l gm@gmsios. sbggge  9bpmIgH@ogm  Lo@-
40390To3 Eods@E0EIMgb3omgdgm  bodgmdgddo 74%- o s@oboBbs @G-
3930™@ol HERI-ob  gJu3dglos  (gbss  ogogg EGF-r), bome  s@swpo-
BM96G00 g Bgdmbgggedo oG s@0boBbgds [9]. 58 ©AML Lsob@gdglms
EGF-0l  bodgomm  ©mby 3msb3sBo: ogo  yggmady omomos  boBgogm
©089M96(305300L  3oAE06MIYdT0, bmmm  Esdsmos 3PS  ©0PIAIbGO-
G909 3oME06mgdTo;  Aohggbgdgmo  dsgosh  @odogos  Lodymdol 2
Ygdmbgggsdo [14].

Eodm@mb: boggms® mg bbgs sgdo@ms dmbs3gdgdoby ©sy@obmdon
39530dm05  gogoMogemm, ®md EGF-oli @sdsmo Fgd3g9mmds 0@ o ©o
260mIgHeoygdol  JlmgomBog bmd  o@  60Tbsgl g 3GMabebL?!  as-
dogndgodo  obsb@gdsl, Gmd, GeamGi hsbl, aodggggm  gdodby oo
3203309  3mb6396G5305F0 EGF-l oJgl oMs dbmmme 3Gmmogg@mszools
“©s60Tbygmgds”, s@sdge  Jgladmms dmbsFomgmdregl ©oggMmgbiosiEesdog!
©s 09 bgm3msbos 0ffygads o6 jowgg sgmgolgdosbo bAws 3Gmy@mglodgdl —
0690 0do@md, Gmd EGF 3m@ss, 56 gowgg 0d6gd 030@mdss gmds, Gmd Gog
dgodamgds  “bgmo  Fggdomml”  bgm3mabool  3@madgbosl.  ggoJGmdm
Fgdepamdo  ggamgggdo — BOsGBo EGF-ols s 3gms@mbobols (sb@03dmeno-
BIOSE0Po  ©>  dbFHobgm3maboyg@o  989JBgdol  dJmby  gbogg@lsmg@o
3m@3mbo) 99933920 mb0ls 3odmbagem gboe Gom@3 Lsdgogmmlbmls
@e®{mgo60 3oalol Jo3g@3msbogddo, olg Lodlogbggddo bomganls dm3ggbl
hggbl goMayol.

EUCHIZRIC KR

1. Blaustein A., Kurman R.J. Blaiustein’s pathology of the female genital tract. Sth edition.
Springer, 2002, 1391 p.

2. Ferenczy A., Gelfand M. Am. J. Obstet. Gynecol., 1989, 160, 1, pp. 126-131.

3. Gershtein E.S., Bocharova L.B., Ermilova V.D. et al. Vopr. Onkol., 2000, 46, 2, pp. 180-186
(Russian).

4. Grimbizis G., Tsalikis T., Tzioufa V. et al. Oxf. J. Med. Hum. Reprod., 1999, 14 (2), pp. 479-484.

5. Haining R.E.B., Cameron I.T., van Papendorp C. et al. Hum. Reprod., 1991, 6, 9, pp. 1200-1205.

6. Ishihara S., Taketani Y., Mizuno M. Asia Oceania J. Obstet. Gynecol., 1990, 1, 2, pp.165-168.

7. Leone M., Costanitini C., Gallo G. et al. Maturitas, 1993, 16, 1, pp. 31-38.

8. McBean J.H., Brumsted J.R., Stirewalt W.S. J. Clin. Endocrinol. Metabol., 1997, 82, N5, pp.
1467- 1471.

9. Moinfar F., Gogg-Kamerer M., Sommersacher A. et al. Am. J. Surg. Pathol., 2005, 29, Issue
4, pp. 485-489.

10. Niikura et al. Human Pathology, 1996, 27, Issue 3, pp. 282-289.

11. Oza A.M., Eisenhauer E.A., Elit L. et al. J. Clin. Oncol., 2008, 26, 26, pp. 4319-4325.

12. Santoro N. Amenorrhea: A case-Based, Clinical Guide. Springer, 2010, 218 p.

13. Singer G.A., Stowitzki T., Retting I., Kimming R. Hum. Reprod., 1998, 4, 6, pp. 577-583.

14. Tomaszewski J., Miturski R., Kotarski J. Ginekol. Pol., 1996, 67, 5, pp. 248-253.



356

9KCIIPECCHSI ®PAKTOPA POCTA SIIMJAEPMUCA B SGHIOMETPUU
YEJIOBEKA IIPH ITPOCTHIX 1 KOMIIVIEKCHBIX I'MITEPIIIA3USIX

H. [isuenaweunu, A. Mapuamuose, /. Kacpaose, A. Tasapmkunaose

Menuuunckuit yuuepeutet um. JI. TBunguanu, aenapTaMeHT naTtoJioruu

PE3IOME

HHrepec Hawero mpeaMeTa — BhIpaXeHHOCTh (akTopa pocra smuaepmuca (PPI) mpu
TUNEPIUTa3UAX SHIOMETpUs. 35 MalMeHTOB ObLIM M3yYeHbl KIMHUYECKH U MOP(OTIOrUYECcKH; U3
HUX 22 penpoayKTHBHOIO BO3PAcTa, y KOTOPHIX OTMEYAIOCh HapyLIEHHE MEHCTPYaIbHOTO LUK,
C KIMHMYECKH BBIPXEHHON MEHOMETpOpparueil; Takke HM3yyaind 8§ MNaLUEHTOB MPEKINMaK-
TEPUYECKOTO BO3DPACTa C HEPErYNAPHBIM MEHCTPYAIbHBIM LIUKIOM U € AUCHYHKUMOHATILHBIMU
MaTOUHBIMHK KpOBOTeYeHHAMHU. C IOMOIIBIO KIMHMYECKHMX HCCIENOBaHUI (IHIOBarMHaJIbHOE
yIbTPa3BYKOBOE HCCIENOBAaHHE) AMArHOCTHPOBaHAa THUIEPIUIA3Us OHAOMETPHS, BbI3BaBUIAs
MeHoMeTpopparkio. C Lesbio MOpHOIOrHYecKOro UCCAEeA0BaHUA MaTepua ObUT B3AT U3 MOJOCTH
MaTKM C TOMOILUBIO BBICKAOJIMBAHUA CTEHOK MaTku. IIpOBOAMIM TMCTONOrMYECKHE ¥ HUMMYHO-
TUCTOJIOrMYeCKUe HccaenoBaHus. [lomydeHHble CTaTHCTHYECKHE NaHHbie ObLIM 06paGoTaHbl C
nomoluslo nmporpammbl SPSS — 12. BrisicHunocs, uto skcnpeccus PP otmeuanacs y 100%
keHUH. M3 Hux y 51.4% BblpaxkeHa ciabas skcmpeccusi, a y 48.4% — cuibHas, nmpu 3TOM
UMMYHOpeaKTUBHOCTb DPD HalifieHa B JKENE3UCTOH SMUTENUM SHIOMETpUst B oOeux dopmax
runepmnasuu. Y 11 (57.8%) nauuentoB u3 19 ¢ npocToil rumepruiasueil MHTEHCHBHOCTb
BeipaxkeHa crmabo (P <0.01). Ilpu koMmekcHOM runeprutasuu (6e3 aTHIIMU) OTMeYaeTcs Kak
cnaboe, Tak M CHibHOE BhipakeHHe. Y 8 (53.3%) mauueHTOB M3 15 ¢ HalMYHeM KOMIUIEKCHON
FUMepIuUIa3uy ONpenesseTcss CuibHas HMHTeHCHBHOCTh PPD (P <0.01), y 6 (40%) nauueHTOB
cnaboe BoipakeHue (P <0.1), a y 1 (6.6%) mauueHTa oTMedaeTcs Kak ciabas, Tak M CHIbHAsA
skcnpeccus (P>0.01). Mbl umeem 1 ciyyaii KOMIUJIEKCHOW TUMEpIUIa3ud C aTHOMEd MU
HHTeHCHBHOCTb PPO cuibHas. YUUTBIBas JaHHbIE UCCIEJOBAHUA, MOXHO CHEJIaTh 3aKJIIOYEHHE,
YTO TpPH NPOCTHIX THMEPIUIA3UAX SHAOMETpHsA npeobianaeT cnabas MHTEHCHBHOCTH PP, a mpu
KOMIUIEKCHBIX THIIEPILIa3UsX — CUIIbHAS.

EPIDERMAL GROWTH FACTOR EXPRESSION IN SIMPLE AND COMPLEX
HYPERPLASIA OF THE HUMAN ENDOMETRIUM

N. Dznelashvili, A. Mariamidze, D. Kasradze, A. Tavartkiladze

Davit Tvildiani Medical University, Department of Pathology, Tbilisi

SUMMARY

The focus of our interest was the expression of epidermal growth factor (EGF) in endometrial
hyperplasia. 35 patients have been investigated clinically and morphologically; 22 of them
(patients of reproductive age: 27-44) had menstrual cycle disorders and were diagnosed
menometrorrhagia; 8 patients of preeclamptic gestational age had irregular menstrual cycle and
dysfunctional uterine bleeding. Clinical examination (endovaginal endoscopy) revealed
endometrial hyperplasia manifested by metrorrhagia. For morphological study the material was
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collected by endometrial scrap. The histological and immunohistochemical studies were performed
as well. The numeric data obtained were processed statistically using the SPSS-12 program. Based
on the results, the expression of epidermal growth factor was diagnosed in 100% of the patients.,
Mild EGF expression was documented in 51.5% of them, while sharp EGF expression — in 48.5%
of patients. EGF-immunoreactivity was observed in endometrial glandular epithelium both in
simple and complex hyperplasia. In simple endometrial hyperplasia EGF was expressed with
different intensities, however in most cases, i.e. in 11 out of 19 patients (57.8%) EGF was
expressed with low intensity (p>0.01); in 8 patients (42.2%) high intensity of EGF expression was
revealed. In complex endometrial hyperplasia EGF was expressed both with low and high
intensity: in 8 patients out of 15 (53.3%) EGF was sharply expressed (p>0.01), 6 patients (40%)
showed mild EGF expression (p>0.01), whereas 1 patient revealed both low and high intensity of
EGF expression. In complex endometrial hyperplasia (only one case of atypical hyperplasia), EGF
was revealed with high intensity. Additionally, EGF-immunoreactivity was observed in
endometrial glandular epithelium in simple and complex hyperplasia. The results of the study
suggest that in complex hyperplasia mild EGF expression predominates, while sharp EGF
expression is mostly typical of complex hyperplasia. At the same time, EGF staining intensity
increases with the severity of hyperplasia.
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HHCTPYKIUS JJIsI ABTOPOB

nMunads

Kypuan “UsBectus HaunonanbHoii Akagemun Hayk I'py3nn, 6nomeauunHckas cepusi”
TeyaTaeT OpUIrMHAIBHbIE CTaThbU B 00JACTH IKCIIEPUMEHTAIBHON OHONOrUH, (PU3HOJIOTHM YellOBeKa |
JKUBOTHBIX M MEMLIMHBI. CTaTh 0630pHOTO XapaKTepa NevaTaloTcs TOBKO 110 3aKa3y PeAKOIUIETHH.

CTaThy NPUHMMAIOTCA Ha TPY3MHCKOM, PYCCKOM MM aHIJIMHCKOM sA3bIkaX. B mo6oMm cmyudae,
HE3aBUCHMO OT A3bIKA CTAaThH, K Hell NOKHBI ObITH NPIIOXEHBI pe3toMe (06beMoM He Gonee 250
ClIOB) Ha BCeX Tpex sA3bikaX. ColepxkaHHe BCEX PE3lOMe JOIDKHO ObITh CTPOro OJMHAKOBBIM U
COCTOATH U3 3aroJIOBKa, aBTOPOB, YUPEXKACHHUS, IIe BbIMOJIHEHA paboTa M JIAKOHUYHO M3JI0XKEHHBIX
— BBEJICHHUS, LIEIM paboThl, METONMKH, OCHOBHBIX Pe3y/bTaTOB M 3aKIIO4YeHUA. B koHIe pesiome,
M3JI0)KEHHOTO Ha A3bIKE TEKCTA CTaTh, MPUBOIATCS 4-6 KIIIOUEBBIX CJIOB.

OO6beM CTaThbH, C YYETOM BCEX PEe3lOME M WIUIIOCTPaTHBHOTO MaTepuaja JOJDKEH ObITh He
MeHee 5 u He Gonee 12 ctpanuu (dpopmar A4). JIns nedyataHus cTaThbu GOJbIIEro o0beMa Tpe-
OyeTcs crienuanbHOe coriacue peakosuierud. Ctaths opOpMIIAETCs COrNacHO CTaHIApTHON pyo6-
pUKalMK: BBEJEHME, LENb MCCIEIOBAHMA, MaTepual M METOIbl, Pe3yJ]bTaThl, 0OCYXKIEHHE U
CMMCOK JINTEPAaTyphbl, KOTOPbI cocTaBisercss mo andaBuTy (o (GamMuIMsAM NEPBBIX aBTOPOB) M
HymepyeTcs. ITocnenoBaTeNbHOCTh MOJDKHA OBITh TaKOW — CrepBa TPY3MHCKHE WCTOYHHKH, a
3aTeM PYCCKHE W JIaThIHOA3bIYHbIE. CCBUIKM Ha MCMOJB30BAHHYIO JIATEPATYPy B TEKCTE YKa3bl-
BAIOTCA COOTBETCTBYIOIIMMH HOMEPaMHU B KBaAPATHBIX CKOOKaX. B CHMCKe nUTepaTyphl JOJDKHBI
ObITh yKa3aHbl: aBTOPbI ((paMMIMH M MHULMATBI), HAMMEHOBAHME XKypHaa (KHUTH), TO1 U3JaHus,
TOM, HOMEpP M HOMepa NepBOii M MociNenHell cTpaHuu. B cilydae KHHrM, HEOOXOIHUMO yKas3aTh
rOpoJl ¥ Ha3BaHHE M3/aTeNbCTBA. a COOPHMKA TPYNOB — CIEAYeT TaKke yKa3aTh (aMWIMM M
MHULKAJbl PEIAaKTOPOB.

CraTbs B PEIKOJUIETHIO MPEICTaBNAETCA KaK B pacreyaTaHHOM (2 3K3.) BUJIE, TaK U B BHIE
SJIEKTPOHHON BEPCHM Ha KOMIIAKT-IMcke (Xo/kHa ObiTh HaGpaHa B ¢popmare MS Word). ns
IPY3MHCKOTO TeKCTa HeoOXOAMMO ucrnoib3oBaTh wpudTel AcadNusx u AcadMtavr, a s
PYCCKHMX M JIaThIHOA3BIYHBIX TekcToB — Times New Roman (pasmep 12 pt). MexcTpouHslit
unTepBan — 1,5, nmons: cnesa 3,0 cM, cBepXy M cHuM3y 2,5 cM, cnpaBa — 1,5 cm. YepHo-Genbie
rpaduKky JOJDKHBI ObITh NpeaCTaBiIeHb B BUAe (aiinos popmara MS Excel, npyrue uepHo-6ebie
PHMCYHKM MOXHO TpPEACTaBIATh M B BHJIE OPUTMHAIOB (HEdJIEKTPOHHas Bepcus). L{BeTHble
WTIOCTPALMU B XKypHalle He nevyataioTcs. TekcT, Tabnuubl ¥ rpaguku B JIEKTPOHHOM BepCHU
CTaTh¥ JOJDKHBI OBITh 3amucaHbl Ha KoMmakT-mucke (CD) B Bume OTHENbHBIX (aiinos.
HaumeHoBaHus $aiiioB W/WIN NanoK NODKHBI HAUMHAThCS ¢ pamunuu mepsoro aBropa. Ha CD
JMCKE He JO/DKHO OBITh NaHHBIX, HE OTHOCALIMXCSH K MaTepuaiaM cTaTbd. J{MCKHM aBTOpam He
BO3BpaLIAlOTCA. MecTa pa3sMelleHHs WLTIOCTpauuii M TabaMI DOKHBI OBITh yKa3aHbl B TEKCTe
crathy. [ToAnucH K pucyHKkaM HaGMpaloTCs Ha OTACNBHON CTPaHULE.

CraTesa no/mkHa ObITh MOANMCaHa BCEMU aBTopaMM. Ha mocnemHeil crpaHuue ykasbBaeTcs
HoMep TeneoHa M aApec SJLIOYTHl ONHOrO M3 BeAyIMX aBTOpoB. K cTaTbe HOMKHO OBbITh
NPUJIOXKEHO HAMpPaBJIeHHE OT aAMMHUCTPALIMK YIPEKAEHHA, B KOTOPOM BBITIOJNIHEHA paboTa.

IeyaTanue CTaThbH B )KypHaJie OCYIIECTBIISIETCS 32 CYET ee aBTOPOB.

Penkonnerus HanpapisfeT PyKOMHCh CTaThbU Ha PELEH3UPOBAHHE OOBIYHO ABYM aHOHHMHBIM
peuensenTaM. B ciyyae pasHornachs BO MHEHHMAX PELIEH3EHTOB, MHEHHME OJHOIO U3 YJIEHOB
Penakunonnoro CopeTa, crielManicTa COOTBETCTBYILEH 06/1acTH, GyeT peluaioInM.

Pycckoe pesiome omyONHKaHHOM CTaThbU IedaTaeTcs B COOTBETCTBYIOIIEH cepuu pedepa-
TUBHOTO XypHana Poccun.

CnaBathb CTaTh B PENAKIMOHHBIHA COBET MOXHO €XEIHEBHO, KpOMe CyGOOThI M BOCKPECEHBS C
12 mo 15 yacos mo ampecy: TOunucckas menuuuHckas akagemus (np. Keresan LlameGynu Sla,
komH. 304, JTono Coxamse (599-298-348, 2-477-435) win B Hay4HO-HCCII€I0BATENBCKOM LIEHTPE HAYK O
xu3HH, ya. Iotya, 14, npo. I'. Bekas (599-587-027) unu npod. H. MutarBapus (599-304-104).
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