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TUCTOIATOJOIASI MBILIEYHOM TKAHU CA3AHA HA
PAHHUX DTAIIAX BO3JAEMCTBUS CHIPO HE®@TH
MECTOPOKJIEHU S “HE®TSIHBIE KAMHA”

C.JI. Aboynkepumosa, I.K. Pycmamos, P.IO. Kacumos

HUncturyt pusnonorun HAH AzepGaiinkana, baky

B paGore mnpeacTaBieHbl pe3y/ibTaTbl HCCJIEI0BAHHS BJMSIHHS ChIPOi HedTH ¢
mecroposkaenusi (M/p) “Hedrsinbie Kamuu” npn onuentpauun 100 u 500 mr/a ua
MbILIEYHYI0 TKaHb casana B 1, 3, 6, 24, 48, 72 u 96-e uacel Bo3aelicTBUS. BbisiBieHb
Cc/IeAyIOIIHEe THCTOJOMHYECKHE H3MEHEHHS: OTPbIB CapKOJIeMMbl, pacliMpeHHe MHOCENT,
pacuienieHne, paccjioeHne H Pa3pbiBbl MbILIEUHOI TKAHH, H3BHJIMCTDIH X0 MHOGUOpHILI,
KPOBOM3JIMSIHHSI, ME/KBOJIOKOHHbIE OTEKH, JIM3HC, 3aMelleHHe MbILIEYHOro BOJOKHA coe-
JMHHTE/ILHON TKAHbIO, HEKPOTHYECKHE H3MeHeHHsl. BbLI0 ycTaHOB/IEHO, YTO TOKCHYECKoe
BIIMsIHME CHIPOIi He)TH HA MBILIEYHYI0 TKaHbL PbIG MPOSIBJSETCS yxKe ¢ MepBoro vaca eé
BO3jeiicTBHSI.

KioueBbie cjioBa: ca3aH, MbllI€UHas TKaHb, Chbipas Heq)Tb, TUCTONATOJIOrHYE€CKHE U3MEHEHUS

BBEJIEHUE

Heprb 1 HedTenpomyKThl SBISIOTCS OCHOBHBIMM 3arpA3HSAIOLIMMH  BELIECTBAMH
Muposoro okeaHa. CriocoGHOCTb He(TH aKKYMyJIHpoBaTh B cebe Takue MOJUIIOTAHTBI,
KaK TSOKE/ble METaUIbl W MECTHULMABI Pe3KO YBEJIHYHMBAET PUCK 3arpA3HEHMs BOIHOH
cpenbl [2,9]. 3arps3HeHHe MHMPOBOTO aKBATOPHs, B MEPBYIO OYEPE/b, CKa3bIBAETCs Ha
JKM3HECTIOCOGHOCTD MpescTaBuTeNeil MXTHODAYHDI, BBI3bIBAsA PAJI CEPbE3HBIX HAPYLICHUH
B MOpoYHKLIMOHAILHON OpraHM3allMk UX OpraHoB W TkaHe# [8]. Mpllieunas TKaHb
pbib, HAXOAAIUASCS B TECHOH CBSI3M C HEPBHOH, KPOBEHOCHOH CHCTEMaMH, a TakKe C
OKpy’KatoLell BOJHON CPe/loi, sABIIseTcs yI00HOH MOIENBIO Ul M3yUeHHUs XapakTepa U
nocaeaCTBUM 3arpssHenus [5]. Tak, rMCTONOrMYECKHE CHBMIH, MMEIOLIME MECTO B
MbILIEYHON TKaHW pbIG, MOrYT CIy)KHTb GHOMapKepaMH MNpH ONpEIECHHH KauyecTBa
BOAHO# cpenbl. McciieoBaHmiIo MaToMOpONOrHyecKHX M3MEHEHUH MBILIEYHOH TKaHH
NpH BO3JEHCTBHH ChIPO HedTH b0 mocesieHo paa padot [1, 4, 5, 7, 10, 11]. Bmecte
C TeM, CJIelyeT OTMETHTh, YTO FMCTONATOJIOTHs MBILIEYHOH TKAHM Ha PaHHMX CPOKax
BO3JGHCTBHS CHIPOI HehTH Ha PBIG Malo H3yueHa.

Llenbto HacTosiliel paGoThl GbLIO M3yYeHHE THCTOJIOFMUYECKHX C/IBUIOB MBILIEYHON
TkaHu casaHa (Cyprinus carpio L.) B HauanbHble 4achl M CYTKM BO3JIEHCTBMS ChIPOH
HehTH.



84

MATEPHUAJI U METOJJUKA

Hccnenosanue mpoBoamwioch Ha 84-X 0coBsX 6-TH MECSYHBIX CA3aHOB, JTMHONW 9-
l4cm u Becom 30-65 r. Ilocae 2-X HEAENBHOrO MepUoOJa afanTallii, BCe phiObl ObLIM
pas/iefieHbl Ha KOHTPOJIbHbIE M 3KCHEPUMEHTANIbHBIE TPYMMBI, [0C/ie 4Yero Obli
nepeBe/ieHbl B adpupyemble BaHHbI, 00beMoM Bozbl 40 muTpoB. Temmepartypa Boabl B
BaHHax cocTapisaa 18-20°C. DkcrnepuMeHTasbHbIe PbIObI, B CBOIO Ouepesb, ObUIN
pasjieneHbl Ha fABe Trpynnel. B BaHHBI, e coaepKamack OAHA W3 Cpymn
9KCMEPUMEHTANbHBIX pbi®, AoGaBisnack cbipas Hedts ¢ M/p “Hedranbie Kamun™
KOHUeHTpauueit 100 Mr/n, a B BaHHBI C IPYroi rpynmnoi pei6 go6asisiack ceipas He(Th
koHueHTpauueit 500 mr/in. KoHnTponbHble peibbl cofepkaauch B YMCTON Bode. Baarue
MaTtepuana npoBoauoch yepes 1, 3, 6, 24, 48, 72 u 96 yacos nocse aoGapieHus He(TH.
Jlns npoBeaeHHs TMCTOIONMYECKOro aHaik3a 06pasiibl MbILIEYHON TKaHH Gpasin ¢ JeBoi
CTOPOHBI CIMHHOM YacTH pbI6. B yka3aHHble MpoMeskyTKH BpeMeHH Gpanu 1o 5 ocobeit
U3 KaxI0W rpynnbl. B3ateie oOpa3subl (ukcupoBanuch B HeWTpaibHOM 3a0yde-
puposaHHOM 4%-M popmanune. OGe3BOKMBaHHE TKAHH MPOBOANIIOCH 110 OGLIENPHHSTOM
METO/IMKE: B CIMPTAaX BO3PACTAIONIEi KOHUEHTPALMH U XJopodopme, ¢ mocieayroiei
3a1MBKO# MX B napadun. Cpesbl TONUMHON 7 MKM pe3anuch Ha mukporome LEICA RM
2245 u OKpalIMBAIUCh FEMATOKCHIMHOM M 203MHOM, C MOCAEAYIOLMM 3aK/IIOUYeHHEM B
kaHanckuii  Ganp3am. [lomydyenHble TakuM 00pa3soM MpenapaTbl M3ydaauch MO
mukpockonom NU-2 Carl Zeiss, Jena. @otorpadupoBaHne npou3BoAWIOCH MPH MOMOLILH
kamepe! Canon G-9.

PE3YJIBTATBI

MbllieyHas TKaHb, B3STas Y KOHTPOJLHOW rpymnmbl, Obina 63 Kakux-muGo spko
BbIPOKEHHBIX Martoforuii. Ha mnpomonpHBIX cpe3ax MblllleuHble BOJOKHA ObljiH
PacroNOkKEHbI NMapajyiesbHO APYr APYTY, MOKPbIThI TOHKOH CapKOJIEMMOi, ronepeyHas
HCUEPUEHHOCTh OblJIa XOPOLLIO BhIPaXKEHA.

VY pei6 3KCHepUMEHTaNbHOM Tpynmbl chipas HedTh KoHUeHTpauueh 100 mr/n k
MepBoOMy 4acy BO3/EHMCTBHs BbI3BIBAET OT/E/bHbIE OTPBIBBI CAPKONEMMbl MbIILEUHBIX
BOJIOKOH M MX HE3HAuYMTeJIbHOE paclieruieHue. B 1e0M, TKaHb COXpaHseT HOPMabHYIO
cTpyktypy. K TpeTbemy uacy Bo3zieiicTBMA HabmiogaeTcs pacliMpeHHe MMOCENT,
pacuiernieHie MbIIIEYHOro BOJIOKHA, a TakKe 3MU30/IMYecKHe MX paspbiBbl. Ha wmectoii
4ac BO3JEHCTBUS OTMEYAeTCs pacIIETIeHHe W PaccOeHME MbIEYHOro BOJIOKHA,
M3BHINCTBIA X0A4 MUOGUOPHIT U yBelHYEHHE paccTOsSHUS Mexay mMuodubpuiamu. K
Hayasy BTOPbIX CYTOK (24 4), MpHM COXPAaHEHHH MOMEPEYHON HMCUEPUEHHOCTH OblIo
0o6Hapy»KeHO MPOHUKHOBEHHE (POPMEHHBIX JIEMEHTOB KPOBH MO/ CAPKOJIEMMY, MECTaMH
UCTOHUYEHHe MHO(GUOPHIL, pa3pbiBbl MBILIEYHOrO BOJOKHA ywamaioTcs. Ha 48 u
BO3JCHCTBHS OTMEYAETCS MW3BHIMCTBIH XOA MHOMDUOPHMII, HW37O0MBI M Pa3pbiBbl
MHODUOPHILIT, Pa3BONIOKHEHHE MBILIEYHOTO BOJIOKHA, B MEKBOJIOKOHHBIX MPOCTPAHCTBAX
oOHapy)KeHbl JIMNUAHble BimoveHus. K koHuy Tperbux cytok (72 u) Habmonaercs
pasinyHas TOMKHA MHODUOPHILT MO X0y BOJIOKHA, B OCHOBHOM, MbILIEYHbIE BOJIOKHA
MCTOHYEHBbI, MO mnepudepun MHOGUOPUIAPHBIX TONeH 06pa3yloTcs ONTHYECKHe
MyCTOThI, OTMeUatOTCs (hoKaNbHbIe HEKPOTHUYECKHE M3MeHeHHs. YacToTa BCTpedaeMocTH



(OpMEHHBIX 2IEMEHTOB KPOBM YBEJMUMBAETCS KaK M YAacTOTA BBIMAJCHHH OTAEIbHBIX
BosIokoH. Ha 96 u BosieHcTBUA HabMONAIOTCA OTEKM M KPOBOMBIIMSHUS, SHIOMU3UIA 1
nepumMusuil  yronueHsl. OTMEYaeTcs JIM3MC MBIIIEUHBIX BOJIOKOH M 3aMelUeHHe HX
COE/IMHUTEIbHOM TKaHBIO.

[Ipu BO3nEHCTBUM ChIpOH HeTH, npyu KoHUeHTpawuk 500 Mr/i K mepBomy uacy
BO3/IEHCTBHS OOHAPYIKEHbI OTPBIBBI CAPKOJIEMMBbI MBILIEYHOTO BOJIOKHA, PACIIEIUICHHE 1
PAccioeHNe MBIIIEUHOrO BOJIOKHA B MEXKBOJIOKOHHOM MPOCTPAHCTBE, BCTPEYalOTCS
(opmeHHbIe 271eMeHThI KpoBH. Ha TpeTnii yac BO3eiCTBHs OTMEUAETCs H3BHIIMCTBIN X0/
MHOGUOPHILI, pa3phIBBI MBIILEYHBIX BOJIOKOH M paciinpenue muocent. K mwecromy vacy
BO3/ICHCTBYS  HAOMIONaeTCs MPOHMKHOBEHHE (OPMEHHBIX 3JIEMEHTOB KPOBH T10J
CapKoJIeMMy, YacTOTa BCTPEYAEMOCTH PACUIENIeHHs MHOGUOPHILT yBeIHYeHO, MHOrJa
BCTPEUAIOTCSA HCTOHYEHHBIE BOJIOKHA. Ha 24 4 BO3eHCTBHS OTMEUAIOTCS Pa3BOJIOKHEHHE
¥ Pa3pbiBbl MBILIEUHBIX BOJIOKOH. [lomepeyHas MCYEPYEHHOCTb B MECTaxX MOPAKEHUs
orcyretByeT. K Hauany TpeTbuX cyTok (48 u) Oblil OTMEUEH M3BHIIMCTBIH XO4 MHO(HG-
PHJLT, YAaCTO BCTPEYAIOTCS Pa3pbiBbl M PACC/IOCHHMS BOJIOKOH, M3peaKa — JIM3MC W
HekpotHueckue Qokycbl. K 72 4 BosneicTBus HaGmiomaeTcs MNpPepbIBUCTBIA XOI
MHOGUOPHILI, MX MCTOHYEHHME, JIM3UC M 3aMEIIeHHE MBILIEYHOr0 BOJOKHA COEIH-
HUTEJILHOK TKaHblo. Takoke OTMEUYAIOTCS KPOBOMBIMSHHS, HAJIHYME TEMOCHAEPHHA W
oréku. Ha 96 4 BosneiicTeus obGHapykuBaeTcs aereHepauus v Aedopmalus MbILIEUHONH
TKaHH, yCHJIMBaeTcsi 0Opa3oBaHWe OMNTHYECKHX IIyCTOT M YacTOTa BCTPEYaeMOCTH
(OPMEHHBIX 3IEMEHTOB KPOBH, MbILIEUHbIE BOJIOKHA CHIIBHO MCTOHYEHBI M YKOPOUYEHBI,
4acTO BCTPEUAKOTCS JIM3UC M HEKPOTHYECKHE (POKYCHI.

OBCYXJIEHUE

Hsyuenne BoszeiictBus chipoit Hedri ¢ M/p “Hedrsinbie Kamun™ mpu  eé
koHueHTpauu 100 1 S00 Mr/i Ha MbIlIEYHYIO TKaHb ca3aHa B repsbie 4achl (1, 3, 6 u)
9KCTMO3MLMK  BBISABMIIO CNIE/lYIOLIME TATONOTHH: OTPbIBbI CAPKOJIEMMbI  MBILICHHBIX
BOJIOKOH, PAacIIMPEHHE MMOCENT, paclIerIeHHe, PaCcCIOeHHEe M Pa3phbiBbl MBILLICUHOM
TKaHH, U3BUJIMCTBIH X0 MUODHOPUILT M YBETHUIEHHE PACCTOSIHHSI MEXKLY HUMH.

JlanbHelilnee Bo3JeicTBHE ChIPOi HedTH Ha MbllueuHyro TKaHb (24, 48, 72 u 96-¢
4achl) BbI3BIBAET KPOBOM3JIMAHUA B HMX M HAJIHYHE FeMOCHICPHHA, MEKBOJIOKOHHBIE
OTEKHM, JIM3UC, 3aMElIEHHe MBIUIEYHOro BOJIOKHA COEIMHHTEIBHOM TKaHBIO M
HEKPOTHYECKHE H3MEHEHHSI.

CX0sKHe CIBMIHM B MbIIIEUHOH TKAHW OTMEUAIOTCS B MCCIIC0BAHMSX APYTHX aBTOPOB
N0 BAMAHHIO He)TH M HeTEeNnpOAYKTOB HA NAHHYIO TKaHb. TaK, B MbILIEYHON TKaHW y
Obiuka necounnka (Neogobius fluviatilis) u y kacrnmiickoii atepunst (Atherina mochon
caspia), BbutoBNeHHbIX M3 Kypa-Kacnuiickoro pernosa, B MecTax MpeBalMpOBaHHS
He(TAHOrO 3arpsA3HeHHs, 0OHAPYKEHbI HAPYILICHHe LEIOCTHOCTH MBILIEYHOTO BOJIOKHA,
Pa3BOJIOKHEHHE M JIM3UC MBILICYHBIX BOJIOKOH, 0Opa3oBaHHEe AEHTPUTAa Ha KOHLEBBIX
YYaCTKaX MbIIEYHBIX BOJIOKOH W MHOMIBTpalus (OPMEHHBIX 3J€MEHTOB KPOBH B
MEKBOJIOKOHHOE MPOCTPAHCTBO [4]. AHAJIOrHYHBIE M3MEHEHHS B MbILICYHON TKaHH ObIIH
TNOJIy4eHbl M MPH MX FHCTOJIONIOFMYECKOM M3y4eHHH Yy psiga ocetposbiX. Tak, y ocetpa
(Acipenser gueldenstaedti), Geayru (Huso huso) u cespiorn (Acipenser stellatus),
BLUIOBJICHHBIX M3 Pas/IMUHBIX  y4acTkoB  Kacnmiickoro —Mopsi, — 3arpsisHEHHbIX
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He(TEeNPONyKTaMH, GbUTH BBIABICHbI PACCTIOEHHE MBILLILL, TEPerHGbI U pa3pbiBbl BOTOKOH,
BaKyOJIbHAsl AMCTPODHSA CApKOIUIAa3Mbl, 3aMeLIEHHE MbILIEUHONH TKAHW Ha JIMMHMAHbIE
COE/IMHUTE/ILHOTKAHHbIC BKJIKOYEHUs C MOTEpPel MOMepevHO HCYEPUEHHOCTH B MECTax
TOpaKeHusl, aTpOHs U IECTPYKLHUS MbILIEYHBIX BONOKOH [1].

Puc.1. Pa3BonokHeHne M W3BWIMCTBIH X0 Puc.2. Kposousnusnns u Hanuu1e
mMuopuGpuit (x 312,5) remocuepuHa (x 125)

B npyroii paGote, npoBeagHHON Ha KacnMiCKMX OCETPOBBIX, GBUIO MOKAa3aHO, YTO
BIMAHKE HEGTH 1 He(TENPOAYKTOB MPHBOIMT K HCHE3HOBEHHIO XapaKTEPHON HCUepUeH-
HOCTH B CTPYKTYpe MbIUIL, Pa3BOJOKHEHHIO MBILICYHBIX MyYKOB W K (parMeHTaiyu
MbILIEUHbIX GUOPHIN [6]. YacTuuHOe pasBONOKHEHHE, MOTMMOP(H3M MBbILIEYHBIX BO-
JIOKOH, U3MEHEHHs THHKTOPHAIIBHBIX CBOMCTB, HEGOMbIIME Y4aCTKM HEKPO3a OTAETbHBIX
MBILIEYHBIX BOJIOKOH HAGIIIOAAIOTCS Takke B MBIIEYHOH TKAHM ABYXJIETOK Kapra mpu
BO3/ICHCTBUH Cy6reTanbHON KoHueHTpauun (150 mr/n) cbipoil Kacmmiickoi HeTH B
Teuenre 10 cytok. Ilpu yBennueHnn Bpemenu Boszeiictaus 10 20 CYTOK B MBILIEYHON
TKaHW 9THX PbI6 MPOMCXONUT HApYUICHHE THHKTOPHATBHBIX CBOMCTB M MONHMOPHH3M
KPYMHBIX y4aCTKOB MBILICYHONW TKAHM, Pacrajy HEKOTOPbIX BOJOKOH Ha OTAebHbIe
(parmenTrI, HekpoTHUeckne n3MeHeHus. Ha 30-e cyTkH BO3IeHCTBHS OTMEUATHCh OTeKH
¥ BBIDOXKCHHbIH HEKPO3 MBILIEUHBIX BOJIOKOH [3]. Mopdonoruueckue u3MeHeHHs Takke
TNIPOMCXOST U MPH ACHCTBUM HedTenpoaykToB. B yacTHOCTH, npH Bo3neiicTBUM 2 yacTeil
MOTOPHOrO Macja M | 4YacTH [M3e/IbHOrO TOTUIMBA KkoHueHTpauueit 0,096 wmr/n, B
CTPYKTYPE MBIILLL MOJIOAM CHOMPCKOTO OCETpa MPOMCXOMMT PACIIENIeHHE MBbILIEYHOrO
BOJIOKHA, JIM3HC MUOGUOPUILT ¢ HCUE3HOBEHHEM CapKoeMMbl [7].

Hapyienus, cBisaHHbie ¢ M3MEHEHMSMH B MBILICUHONH TKAHM MOJ BO3ACHCTBHEM
NOJUTIOTAHTOB, 1O MHEHHIO Pa3HbIX aBTOPOB, MMEIOT pasinuHyio npupoay. Tak, mno
mHenuto [lathauk u ap. [10], U3MeHeHHs B MbILIEYHON TKAHM HA HAYAIBHBIX ITANAX
BO3/ICHCTBHS MOJUIIOTAHTOB CBA3aHbl C THIEPAKTMBHOCTBIO M BO3GYAMMOCTBIO Y
skuBOTHBIX. [lpu 3TOM HaGmonaercs GosbIIOH BBHIGPOC MOJOUHON KHCIOTBI, YTO
BBI3BIBACT LEMbIH DA MOCHEN0BATENbHBIX W3MEHeHHH B JaHHOH Tkauu. B npyrom
HCC/IC/IOBAHWM  MATOJIOTMYECKUE  CIBMMM B MbIWIEYHOH TKAaHH  OGOCHOBBIBAIOT
HErMoCpe/ICTBEHHbIM [I€HCTBUEM 3arpA3HUTENIS Ha MCCieyeMyto Tkaub [11].



87°

Taxnm 06pa3oM, U3MEHEHHS, MMEIOIIHE MECTO B MBILICUHON TKAHH Y HCCIIE0BAHHBIX
Ca3aHoB, HAYMHAIOTCA YrKe B MEPBbIE Yachl BO3EHCTBHS He)TH. AHANIN3 COOCTBEHHBIX
JIMTEPATYPHBIX JJaHHBIX TI03BOJIAET MPENOJIOKHTD, YTO HAGIOJaeMble CABHUIH CBSI3aHbI C
Pe3KMM M3MEHEeHHeM (PHU3HOJIOTMYECKOro CTaTyca OpraHu3Ma pbiG IpH MONajaHuu ero B
YCIIOBHS 3arPA3HEHHOM Cpe/ibl.
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HISTOPATHOLOGY OF MUSCLE TISSUE OF COMMON CARP AT THE
EARLY TERMS OF CRUDE OIL FROM THE “OIL ROCKS” DEPOSIT

S.L. Abdulkerimova, E.K. R v, R.Y. K

Institute of Physiology, Azerbaijan National Academy of Sciences

SUMMARY

The study presents the results of investigation of the effects of crude oil from “Oil Rocks”
deposit (concentration 100 and 500 mg/L) on the muscle tissue of common carp for 1, 3, 6, 24, 48,
72 and 96 hour of exposure. The following histological alterations are revealed: separation of
sarcolemma, dilation of miosept, splitting, stratification and rupture of muscle fibers, curvature,
hemorrhage, interfiber edema, lysis, replacement of muscle fibers by connective tissue, necrotic
alterations. It is revealed that toxic effects of crude oil on the muscle tissue of fish are already
observed in the first hours of exposure.
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OCOBEHHOCTHU IMATHOCTHUKHU U XUPYPIMYECKOI'O JIEYEHUSI
OCJIO)KHEHHBIX MUACTEHUEA TUMOM CPEJOCTEHMSI

P.0. I'nzpa, @.H. Todya, B.O. Kyuasa, J.M. I'sup au, I'/l. Hueyusaose,

M.III. Bawaxuose

Onkonorudeckuii Haumonanesiit Lientp T'pysun, r. Toumicu; Hayuno-HMccnenosarennckuit
MHCTUTYT KiTHMHNYeCKOH MeanLuHb, T. TouIMcH

PE3IOME

Lenvio p ABJIACTCA YII Pe3y/IbTaTOB AMarHOCTUKH H XHPYPrHYECKOTO JIeueHH s
THMOM cpenocTenus. C 3TOil LeNbio U3ydeHsl JaHHble 128 GONBHBIX OMyXOMAMH BHIOYKOBOI
Kesesbl, KOTOpbIe 3a mocneanue 10 jiet Gbin onepupoBaHbl B TOpakalbHOM oTaenenun OHLL
I'pysun.

Mamepuanst u memoouxa. U3 128 GobHBIX THMOMBI THIa A JMAarHOCTUPOBAHbI y 7 GOJIBHBIX,
mina AB —y 14, Bl —y 52, B2 — y 37, B3 — y 18. Muactenus BbisiBieHa y 51 GonbHoro.
HanGonee uacto Muacterus Gbita oTMeueHa npu THMOMax Tuna Bl (48.1%) 1 B2 (40.8%), Torna
KaK Ipu THMOMAX A 1 AB THIOB MHACTeHHs OTMeUeHa, COOTBETCTBEHHO, B 28.6% K 28.5%, a pn
B3 -816.7%.

Pesyiomamet u obcysicoenue. B IMArHOCTHKe THMOM CPeOCTEHHS BEyIee MECTO 3aHUMAET
CIHPa/IbHAs KOMIIbIOTEPHAs TOMOrpadus. 300ThIM CTAaHZAPTOM B JICYEHHH THMOM ABJIAETCS
XHPYPrHUECKHii B 0GbeMe THMOMTHMOKTOMHH, UTO, B OCHOBHOM, BHITIOHSAETCS H3 CTEPHOTOMHOTO
zoctyna. IPPEeKTHBHOCTb XHPYPrHUECKOrO JeueHHs BO MHOTOM 3aBUCHT OT ONTHMH3ALH
NIPE/IONEPALMOHHON MOATOTOBKH GOMBHBIX, UTO HEPEAKO BKIIOYAET CTEPOMIAHYIO TEPaNiio i
niasmadepes. CPOKH NOC/IEONePaLHOHHON IMKBHAALIMH SBICHHI MUACTeHH KoneGamcs ot | 110
14 Mecsiues. OTaaneHHble PE3YNbTAThI JICUEHNS 3aBUCAT OT MHCTOJIOTHYECKOrO THIIA OMYXOMH H
cran 3a6onesannst. Tlpu I-I1 crammit Tumom Tuna A u AB mocrie pazmkanbHoit ornepauuu 5 net
u Gonee xunmn 100% GombhbiX, a npn 11 cragum — 86%. [pu I craguu Tumom tuna B1-3 S-nethss
BBIKMBaEMOCTb COCTaBuIa 95-97%, a nipu 111 craguu — He Gosee 38%.

PECULIARITIES OF DIAGNOSIS AND SURGICAL TREATMENT OF
MEDIASTINAL THYMOMAS COMPLICATED BY MYASTHENIA

R.0. Gagua, F.I. Todua, V.O. Kuchava, L.M. Gzirishvili, G.D. Tsivtsivadze,
M. Sh. Vashakidze

National Cancer Centre of Georgia, Tbilisi; Research Institute of Clinical Medicine, Tbilisi

SUMMARY

The aim of this work is to improve the results of diagnosis and surgical treatment of
mediastinal thymomas. With this reason, 128 patients with the tumors of thymus have been
undergone operations at the Thoracic Department of the NCC of Georgia.

Material and methods. Out of 128 patients, type A thymomas were diagnosed in 7, type AB —
in 14, type B1 — in 52, type B2 — in 32, type B3 — in 18 patients. Myasthenia was revealed in 51
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patients. Most frequently myasthenia was found in type B1 (48.1%) and in type B2 (40.8%)
thymomas while in type A and type AB — in 28.6% and in 28.5% correspondingly, but in type B3
myasthenia was found in 16.7%.

Results. Helical CT is leading in diagnosis of mediastinal thymomas. Surgical method in the
volume of thymomtymectomy is the best choice of treatment of thymomas and it is performed
basically by sternotomic approach. The effectiveness of surgical treatment depended upon the
optimization of patients presurgical preparing and it often included steroidal therapy and
plasmapheresis. The period of post surgical liquidation of myasthenia signs was between 1- 14
months. The remote results of treatment depend on histological type of tumor and its stage. At I-1T
stages of A and AB type thymomas, 100% of patients survived 5 and more years after radical
operation, while in III stage — 86%. 5-year survival rate was 95-97% in thymomas of B1-3 types
stage I, but at stage III it was no more than 38%.
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BIMSIHUE KPATKOCPOYHOM MHTOKCUKAIIAH XJIOPUCTHIM
MAPI'AHITEM HA ITIOBEJEHHUE MOJIOJBIX KPHIC OBOEIO ITOJIA

*H. Jla nu, *T. b , **A. Hlykakuosze, ***H. Yxapmuwieunu,
3p
*H. Mumazeapus

*Llentp sKkcniepumenTabHol GroMemumHbl uM. W. Bepntamsumi; ** Toumucckuii rocy-
AApCTBEHHBIN MEIMLMHCKUA yHUBEpCHTET; *** KyTaucckuii rocyiapcTBeHHblit YHUBEPCUTET
nm. A. Leperenu

PE3IOME

M3BecTHO, uTO M30BITOK MapraHua B OpraHU3Me BJICUET 3a COOOi HeoOpaTHMbIe MOBPEkKACHMS
[HC. Oxnum 13 BaKHBIX acmeKTOB MPOG/TEMbl MapraHLUEBOro HeMpOTOKCHKO3a SBIAETCA BhisC-
HeHHe BINAHMA H3GbITKA MApraHua Ha SMOUMOHATLHOE COCTOSHME PA3BUBAIOIErOCs OPraHH3MA.
Paree HamMm GbUIO MOKA3aHO, YTO KPATKOBPEMEHHAs HHTOKCHKALHSA XJIOpUIOM MapraHua
(MnCl,:4H,0) BBI3BIBAaET POCT JBHTaTENbHON M OPHEHTUPOBOYHO-MOMCKOBOW aKTUBHOCTH MU
TOHWKEHHE YPOBHS UYBCTBA TPEBOXKHOCTH M CTPaXa MOJIO/IBIX KPBICAT CaMLaX; a PeaKius caMok
He m3yyena. Cie/lyeT yuuTbIBaTh M TOT (JaKT, 4TO TeHAePHbIE PAsTHuUs B (DH3MOIOrHYECKUX U
TOBE/ICHYECKUX C/IBUTAX, MPOABIISEMbIE NIPH ONpPEIENeHHbIX KCIIEPUMEHTATbHBIX BO3IEHCTBHSX,
00yca0BIeHbI TIONIOBBIM 1UMOPI3MOM cTpyKTyp LIHC.

H3yueno Baunsiuue KpaTkoBpeMeHHOI HHTOKeHKauni MnCly4H,0 Ha MPUPOCT MAacchl Tena, Ha
YPOBEHb TPEBOXKHOCTH M CTPaxa MOJIOJIBIX KpbIC 060€ro mosa. 30-AHeBHbIX KpbICAT B TeueHue 30
el oMM BOJIOH ¢ pacTBOpeHHbIM B Helt MnCly4H,0 B n03ax 1 mr/mi (rpynna I) u 10 mr/ma
(rpynna II). Ha BTopoii meHb moCie OKOHYAHHMsA Harpy3kd Mapraiuem IMpOU3BOIMIOCEH
TECTHPOBAHHE JKMBOTHBIX B COTKPLITOM M0J€» W MPUNONHATOM KPecTOOOpasHOM jaGupHHTe.
VCTaHOBNIEHO, UTO MPHPOCT Beca CaMOK KOHTPOBHOI TpyIbI JIOCTOBEPHO BbIIIE, YeM KPBICST
camuos. Mutokcukawms obenmu nosamu MnCly4H,0 He BaMsna Ha mpupoCT Beca y KpBICAT
CaMLOB W BbI3bIBANA HEKOTOPOE YMEHbILEHWE BEca CaMOK. ['eHepHble pasnuuus He ObUIM
00Hapy>KeHbl B MOBEJEHMH KMBOTHBIX B KPECTOOGPA3HOM nabupunre. Ilpn sTOoM noiickosas
AKTHBHOCTE JKMBOTHBIX KOHTPOJIbHOM IPYNIbl M HAarpykeHHblX obenmu 1o3amu MnCly-4H,0
Obina naeHTHuHOM. He GbUIO BBIABICHO PasTMuMil U 1O BpeMeHH, MPOBEJICHHOM B OTKDbITOI M
3aKPHITOI BETBAX JAGMPMHTA. TIPH TECTHPOBAHMH B OTKPHITOM TOJIe» FEHIEPHbIC PAsIUuMA B
OPHEHTHPOBOYHO-MOICKOBOI AKTHBHOCTH MKy HATPYKEHHBIMM MAapraHueM »HBOTHbIMH He
ObL11 0GHAPYIKEHEI, B 0GOMX CIydasX, MO CPABHEHMIO C KOHTPOJIEM, OTMEUAJICS POCT €0 YPOBHS.
AHJIOTHYHbIE PE3YNLTAThI GBUIH MONIYYEHBI H B CITyYae rOPH3OHTAIBHO! MOTOpPHO# aKTHBHOCTH.
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r0 xe KacaeTcs 4yBCTBA CTpaxa, y KpBICAT CaMOK M3MEHEHHS He GbLIN 00Hapy:KeHBI, a y camLoB
Harpyska JIMlb HU3KOH 1030i MnCl4H,O Bhi3biBana peskoe moaasneHme 4YyBCTBa CTpaxa.
TMonyueHHble faHHbIe CBHIETENLCTBYIOT, YTO MOBEACHHE B “OTKPBITOM TOJIE” ¥ MPUMOIHATOM
KPeCTo06pasHoM JTaGMpHMHTE MOJIONBIX JKMBOTHBIX 0GOEro Moma Beex rpynn B LEJIOM He
OTJIMYACTCs APYT OT Apyra.

EFFECT OF SHORT-TERM INTOXICATION BY MANGANESE CHLORIDE
ON THE BEHAVIOR OF YOUNG MALE AND FEMALE RATS

*LL. Lazrishvili, *T.Z. Bikashvili, **4.A. Shukakidze, *** N.N, Chkhartishvili,
*N.P. Mitagvaria

* LEPL L. Beritashvili Center for Experimental Biomedicine, Tbilisi; ** Tbilisi State Medical
University; *** A. Tsereteli State University, Kutaisi

SUMMARY

It is known that the excess of manganese in the organism leads to irreversible damage to the
CNS. One of the important aspects of manganese neurotoxicity is to determine its influence on the
emotional state of the developing organism. Earlier we have shown that short-term toxicity by
manganese chloride causes an increase in motor and orienting-search activity and lowering of the
level of anxiety and fear in young male rats, but the responses of female ones has not been studied.
It should be taken into account the fact that gender differences in physiological and behavioral
shifts that occur under certain experimental conditions, are related to sexually dimorphic structures
of the central nervous system.

The main purpose of this study was to elucidate the effects of short-term intoxication by
different doses of manganese chloride on the levels of fear and anxiety and body weight gain of
the young male and female rats. Three groups (F and M subgroups in each) of animals were
studied. Two groups of 30-day old rats during 30 days were given drinking water with dissolved
MnCl,-4H,0 in doses of 1 mg/ml (I group) and 10mg/ml (II group). The third one was group of
control animals. A day after the termination of manganese consumption the animals were tested in
the “Open field” and Elevated plus maze.

It was revealed that the body weight gained in females of the control group was considerably
higher than that of males. The using of both doses of manganese chloride had no effect on weight
gain in males, whereas in females a significant decline in this parameter was observed.

No gender difference was found in the behavior of animals. Plus maze testing showed that
there were no significant differences between the control animals and animals received both doses
of manganese chloride in both individual and total rates of exploratory activity as well as in the
level of emotional tension. The same goes for the time spent by the animals in the central, dark and
in the light compartments of plus maze.

According to the number of rises on the hind feet at 5-minute test in the “Open Field” (which is
an indicator of exploratory activity) any differences between males and females (in both used do-
ses) were not observed, but a significant increase in exploratory activity in both gender groups was
recorded. Similar results were obtained in study of motor activity (number of crossed squares).
Regarding the anxiety or fear indices (frequency of getting to the central part of the open field)
manganese intoxication in females did not cause any changes while the behavior of males in case



N ////

of low doses of manganese intoxication caused a suppression of fear and in case of high doses —
did not lead to any difference in the behavior of control group animals.

The obtained results allow concluding that the behavior of young animals of both sexes is not
considerably different. It is possible to suggest that the sexual dimorphism of some brain structures
has no effect on the behavior of young animals.
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HOBENEHYECKHUE ITPOSIBJIEHUSI PEHOMEHA T'OPME3HCA,
ACCOMMPOBAHHOI'O C OKCHJIATUBHBIM CTPECCOM Y KPBIC

H. Mumazeapus, JI. Tyméepuose, JI. HAasnuanuose, M. Jlegoapuanu,
H. Ksauaxuose, M. Heduepuose, H. Cuxapynuose

Lentp skcnepumeHTanbHOM GHOMeAMLMHB M. U, bepurawsuau, Tounncn

OxenpaTuBHbIi cTpece mo cpoeii cyTn sBasercs BbIOpOCOM IX
paaukasos. B 1e 3Mbl, CBSI 1€ € 3ayCKOM 3TOro npouecca 10 KOHUA He
mydenbl. [loBblienne pesucTenTHOCTH K OKCHIATHBHOMY CTpecCy accoUMHpyeT ¢
NPOIOIKHTENLHOCTBIO KH3HH. B 4acTHOCTH, yCTaHOBJIEHO, YTO OKCHAATHBHBII cTpece
HU3KOH /10361 3aMennsieT mpouecce cTapenusi. MPaKTHYECKH 31eCh HMEET MeCTo sIBJIEHHE,
KOTOpOE HOCHT HA3BAHHE «IOf -a. C KO TOYKHM 3peHHsl MOX THM
TEPMHHOM M0JPa3yMeBaIOT TaKoe siBJIeHHE, KOIIa B OTBET HA HU3KHE 103bI TOKCHHOB HJIH
APYTHX CTPECCOTeHHBIX (PAKTOPOB, B OpraHH3Me pPa3sBHBAETCS OMOJOTHYECKH OJIOKH-
TeIbHAsi peaKumsi — a1aNTHBHAS CTPeCC-PeaKums.

3a nocienHue rombl MHTepec K (enomeny ropmesnca wupessbruaiino Bospoc. K
HACTOSIILEMY BpEMEHH M3yYaloT M PaJHALMOHHBII TOPME3NC, T.e. 3AUINTHbIE ppexThr
HHKHX 103 PaIHAKTHBHOIO 00/1y4eHHsI.

Lenbio HacTosiero ucesenoBanus GbL10 usyyenne s(pdexTa oOKCHIATHBHOIO cTpecca,
BLISBAHHOIO  ABYMSI  Pa3IMYHBIMH  METOAAaMH  (THNEPTEPMHYECKHM  BO3AiCTBHEM 1
XPOHMYECKHM  BBEICHHEM MNEPEKHCH BOAOPOAA) HA INOBeAEHHE KPbiC B nabupuHTe.
Tonyuennnie pesynbraThl, B wacTHOCTH, CYUWIECTBEHHOE YCHIIEHHE MOTOPHOI aKTHBHOCTH,
NOSBOSIIOT FOBOPHTL O NMOBEACHYECKOM MPOSIBJICHHH SIBJIEHHSI FOpMe3Hca Ha KpbICax, 4To
A0 HACTOSILLErO BPeMeHH ObLIO0 BbISIBJICHO JINIIbL Ha Apo3oduiax. B craThe P TPEHbI Te
BO3MOKHbIE (PH3HO/IOTHYECKHE MEXaHH3MBI, KOTOPbIE MOIyT y4acTBOBaTh B JOPMHPOBAHHH
YKa3aHHOTO NMOBeAEHYECKOro Y peKTa.

Kmouessie crioBa: OKCHIaTUBHbIH CTpecc, ropmesuc, naSuanT, OKCHJ1 a30Ta, Kpbica

lpoGnema okcunartuBHOro crpecca HHTeHCHBHO M3y4aeTcs, HauMHas C LIECTH-
ACCATBIX FOLOB MPOULIOrO CTOJNETHS M, MOXHO CKa3aTh, YTO ee AKTYalbHOCTh K Ha-
CTOALIEMY  BPEMEHH JI0CTHIJIa cBOero mika. HasepHoe TpyaHO HaiiTh kakoe-nnGo
TaTOIOrHYECKOE COCTOSAHME, KOTOPOE HE COMPOBOMKIACTCA, WK B Pa3BUTHH KOTOPOrO He
BOBJICYCHO STO siB/ICHHE — HEHpO/ereHepaTHBHbIC PacCTPOHCTBA, OMyXOJleBble 3abosteBanms,
PA3sBUTHE MILIEMH1ECKOrO Kacka/a, 6onesun [Tapkuncona u Aubureiivepa u np. [9, 16, 17,
21,22).

YCTaHOBJIEHO, UTO M THMepTepMUUecKoe BO3ICHCTBHE TaKKe CBA3aHO C Pa3sBUTHEM
OKCHIATMBHOI'O CTpecca B KieTKax [6].
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ITo cBoeii CyTH OKCHIATHBHBII CTpecC OTHOCHTCS Kk TNPOLIECCY MACCUBHOTO BbIIENEHHUS
CBOGOAHBIX pajiMKasioB. Bee BO3MOKHbIE MEXaHU3MBI, OTBETCTBEHHbIE 32 pa3sBUTHE 3TOrO
TIPOLECCa, BPAL JIM M3Y4EHDI B JIOCTATOUHOMH CTENEHH, XOTS HEKOTOPbIE M3 HUX, MOKHO
CKa3aTh, YTO M3BECTHBI. Hanmpumep, akTHBaLMs UMMYHHOIN CHCTEMbl B OTBET Ha nHbuU-
UMpOBaHHe OpraHU3Ma, KOra Ul YHUUYTOKEHHS MHKPOOPTaHM3MOB B [E/O BKIIOUAETCS
“BbICTpeNeHHasA” U3 (haroLMTOB NepeKnch BOJIOPO/Ia — CHJIbHEHIINI OKCHIAHT.

M3BeCTHO, YTO MNOBBILIEHHE PE3UCTEHTHOCTH K OKCHIATHBHOMY CTPECCy acCOLMH-
PYETCA C NIPOJIEHUEM JKM3HECTIOCOOHOCTH opranmsma [14]. B uactHocTH, YCTaHOBJIEHO,
HTO OKCHIATHBHBIH CTPECC HM3KOH /1031 (MHAYLMPOBAHHBIH, HATIPUMep, TEMIOBbIM
LIOKOM) 3aMe/uIsieT mpouece crapenns [13]. TIpakTHuecky 3ech HMeeT MecTo (eHomeH,
KOTOPbIii M3BECTEH MO/ HA3BAHHEM «TOPME3HCay. ‘Tepmun stoT Geper cBoe Hauaso ¢
APEBHETO IPEUecKOro i 03HaUaeT NPUBE/IEHHE B IBUKEHHE, NOHYKaHHe, ycKopeHuey. C
OMOME/IMLIMHCKOH TOUKH 3PeHHsl, FOPME3HCOM ONHCHIBAIOT TAKHE SIBJICHHS, KOT/Ia B OTBET
Ha HM3KME JI03bI TOKCHHOB MM JIOOBIX CTPECCOTGHHBIX (JaKTOPOB, B OpraHu3Me
PasBUBAIOTCS ¢ GMONOrHYECKOH TOUKH 3PEHHA MONOKHTEIbHbIE PEaKLMH — HMEIOTCA B
BHILY allaNTHBHBIE CTPECC-PEAKLMH, KOTOpbie OGECHEUHBAIOT YCTOHYMBOCTh KIETOK K
Gostee BbICOKHM (THGEIbHBIM) 103aM areHToB, CTUMYITUPYIOLMX 3Ty PEaKLHIO.

3a nocsie/iHme ro/Ibl HHTEPEC K ABJICHMIO ropmesica upesBbluaitHo noseicuics [1, 3],
TaK Kak CTpecC MOKeT ObITh BBI3BAH KaK (DM3MUECKHMH, TaK M XHMMUYECKUMM M
TCHXONIOrHYecknMH (akTopamu. B HacTosiluee Bpems yie usyuaior u paaMalMOHHBINH
TFOPMEHC, T.€. 3aUUTHBIN 5 GeKT 06TyueHNs HUSKUMM 103aMK pajuaLui [12].

OCHOBHOM LIE/IbI0  HACTOAIIEr0 MCCICNOBAHUA GBLTO usydenue >dekToB okcH-
/IaTMBHOTO CTpeCca, BbI3BAHHOTO ABYMS Pa3MYHBIMH METOJAMH HA [OBEEHUE GebiX
Kpbic. ClleayeT OTMETHTb, YTO IIpH GOPMUPOBAHMH JaHHOM LiEH, Mbl He npeJrosnaraim
KaKylO-IH00 CBA3b C ABJCHHEM rOPME3HCa, HO MONydeHHbIE pe3y/IbTaThl 3aCTABUIIM Hac
YIIyOUTBCS B CYTh HMEHHO 3TOTO ABJICHHUS.

MATEPHUAJI U METO/IbI

OnbITbI MPOBOIMIIMCH Ha CEMH TpymNmax Gesbix, 6ecrnopoiHBIX KpbIc Maccoii 250-
300 r (kak Ha camLax, TaK M CaMKax).

CocTosiine  OKCHIATMBHOTO CTpecca y JKHMBOTHBIX (10 HX TECTUPOBAHHS BO
MHOTOXOJI0BOM  TaGMPHHTE) BLISHIBATH WM BBEJCHUEM MEPEeKHCH BOJIOPOJA  MIIH
TUIEPTEePMUYECKHM BO3JeHCcTBHEM. B yacTHoCTH:

1. IlepBoi#t rpynme Kpbic BMECTO MUTHEBON BOABI B TeueHHe YEeThIpeX HeJeNlb JaBajiu
0.1% pacTBop mepekucy Bogopona. Hcnonbsosanu nepekuch BOJIOPOJIa MHILEBOTO
kauectBa (Wellness, 35% food grade H,0,); ¢ Hauana nsaroii Hemenn >KMBOTHbIE
HauMHamM  o0y4aThcss B 1aGMPUHTE  ONPENENCHHIO  ONTUMANBHOI TPaeKTOPHH
ABHOKEHHUS JUTA NONA/IaHks B ALMK-THe310. Jlo 3aBepiienns Tectuposanus (7-8 aueii)
KpBICbI  BMECTO MHTHEBOI BOJBI MPONOIDKATH TPHUHAMATL PACTBOP TEPEKHCH
BOJIOpOJA.

2. Bropas rpynna kpeic moasepranach ofLieil THEPTEPMHM B CrELMATbHOMN runep-
TEPMUUECKOH Kamepe (puc. 1A), TemmepaTypa B KOTOpOil MojiepKuBanach Ha
YPOBHE, HEOOXOAMMOM JUIl JOCTHXKEHHs peKTatbHoi Temmeparypsl 40°C, u ator
YPOBEHb MOANEPKHMBAICA B TeueHue 4-X yacos. Takoe BO3NEHCTBME OHHM MOMyuasu




Kbl BTOPQﬁ JA€Hb B TEYEHHUE HETbIPpEX HeAelb. [Tocne 3aBEPLUCHUS
THIIEPTEPMUYECKUX BO3/IeHCTBHIT JKUBOTHbBIC, aHAJIOTHYHO TaKOBBIM nepnoﬁ rpynsbl,
MPOXOAMJIH TECTUPOBAHHUE BO MHOTOXO/I0BOM J'IaGl/lpl/lHTe.
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Puc. 1. A — runeprepmuueckas kabnta; B — KOHCTPYKLIMSA MHOFOXOIOBOTO nabupuHTa

w

- Tpetbsi rpynna kpeic nonydana KOMGMHMPOBAHHYIO /03y CTpecca: B mpolecce

npuema 0.1% mnepexkucu Bozopona B TeyeHue 4 Helenb uepes Kakblii JieHb

KMBOTHBIE TOJIBEPraliCh TMINEPTEPMUYECKOMY BO3JCHCTBHIO, AHAJIOMHYHO BTOPOM

Tpynrne XKWBOTHbIX. Jlajlee KMBOTHBIE M OTOI IPyMIbl TECTMPOBAIUCH BO MHOIO-

XO/I0BOM JIaOUpHHTE.

Yersepras rpynma kpeic 3a 1520 MMHYT nepea KakIbIM THIEpTEPMHUECKHM

BO3JEHCTBMM MOJlyyana MHTPAanepUTOHeAIbHYIO MHbeKUMIo (30 MI/Kr) HeceneKTHB-

HOrO MHrHOWTOpa CHHTa3 okcuma asota — Hurtpo-L-aprummu mertun screpa (L-

NAME). Tlocne 3aBepiuenns yka3aHHbIX BO3ACHCTBHIA KHBOTHBIE STOM PYIITbI TAKKE

NPOXO/IMIIM TECTUPOBAHHE B JIaGHUPHUHTE.

- XKuBOTHBIM nATOM rpynmel 3a 15-20 MMHYT 10 Hauana JaGMPUHTHON ceccH,

@HAIOTMYHO  JKMBOTHBIM  YETBEPTOH TPYNINbl, ©KEIHEBHO JAeNald HMHTpaneph-

TOHEANILHYIO MHBEKLIMIO HECE/IeKTHBHOrO MHIMOUTOpa CHHTa3 OKCHaa a3ota — Hutpo-

L-apruaun metusn screpa (L-NAME), Ho He momseprajuch TUMEPTEPMUYECKOMY

BO3/ICHCTBHIO.

Llectyio rpynmy cocTaBHiM JKMBOTHblE, KOTOphIM 3a 20 MMHYT 10 Hauaia

©KE/IHEBHO# JTAOMPHUHTHOM CeCCHM, B OT/IMYME OT MATON TPYMIIbl, AENAIH HHBEKLIHIO

CEJICKTHBHOTO MHIHOUTOPA MHAYLMGEIbHON CHHTA3bI OKCH/IA a30Ta AMHHOTYaHWIMHA

B 7103e 30 Mr/kr.

- owsTho, uto Gblna ele oana (CenbMas) rpynna MHTAKTHBIX JKHBOTHBIX, KOTOPAs He
TO/IBEpraach BO3/CHCTBUIO KAKMX-TMGO CTPECCOreHHbIX MM (hapMaKONOrHYECKHX
(akTopoB — KoHTpoNbHAS rpymNa.

OGwwmit BUA MCMONL30BAHHOrO HaMu 1aGMPHHTA NpesicTaBen Ha puc.]B. On cocTonT
3 OTIIEJIbHBIX MOCTKOB (BBICOTOH 30 CM), YTO 1aeT BO3MOXHOCTB JIEFKO MEHSTb €ro
KOH(MIYPALMIO, YCTOKHATE MM YNPOILATh PeLIaeMyl0 3ajiauy — MONajaHHe B SALHK-
rHesnio. Tlpn nepBbIX MycKkaX JKMBOTHBIX MO JAGMPUHTY (MepBbIi 1eHb OGYUYeHHs) UM
00BIYHO TOMOTalOT B HAXOXKICHWH ONTHMAIBHONH TPACKTOPHHM ABMKEHUA OT cTapt-

L

w

=N

-
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TUIOWAAKH 710 SIMK-THE3/A, a B JaibHEHIeM OHM 00y4aloTCsl yike CaMOCTOSTENbHO,
MEeTO10M NMpoG U owHGOK. OMbITH POBOAATCS Ge3 MUIIEBOro MOAKPETIEHHs, CTUMYJIOM
AU TIOMCKA TYTH CITY)KHT H30aBleHHE OT HEITONOTMYECKHX YCIOBHiA. YCIOBHS B
OKCMICPUMEHTATILHON KOMHaTe (OCBELICHHOCTh, PACMONOXKEHHE MPEeAMETOB U T.J.) 10
TIOJHOTO  3aBEPIICHHMS IKCTIEPUMEHTOB COXPAHSIMCH CTPOTO HEM3MEHHbIMH. OlieHKa
TECTMPOBAHHsA MPOBOAMTCA MO JBYM MOKA3ATENSM — YHCIO COBEPUIAEMBIX OLIMOOK
(OTKIIOHEHHIt OT ONTHMANLHOI TPaeKTOpHH ABHKeHUS) 1 BPEMEHH, 3aTPauMBaEMOro Ha
TPOXOMKACHHUE  OT CTAPT-IUIOWAAKH [0 SIUMKA THe3a. PerucTpauMio yKasaHHbIX
ToKasaTesiel HauMHAIM CO BTOPOro AHS 00YUeHUs, TAK KaK B NePBbIH 1eHb OOJBIIMHCTBO
43 )KUBOTHBIX T10J1y4aJI0 MOMOLLb OT SKCTIEPUMEHTATOPA.

o saBepuienuio naGupUHTHBIX ceccuii ¢ ka0l 9KCMIEPUMEHTAIBHON  TPyTITIbI
PaHAOMHM3UPOBAHHO Gpasi IBYX KMBOTHBIX, KOTOPBIM [€NalH aHATH3 KPOBH Ha OLIEHKY
€€ PCONIOrMYECKHX CBOWCTB, a TaKXke elle M0 ABe KPbIChl s MOp(hOMETPHYECKOTO
HMCC/ICN0BAHMA  CEHCOMOTOPHOH 30HBI  KOPBI TOMOBHOrO MO3ra (Pe3ylbTaThl 3THX
ccIIe/l0BaHmi OyayT paccMOTPEHbI B OTAEBHOM CTaThe).

IOJIYYEHHBIE PE3YJIbTATBI

C camoro ske Hauana aHaIM3a MOMYYEHHBIX JAHHBIX CUMTAEM HEOGXOMMMBIM noz-
HCPKHYTb, HTO CTATHCTHYECKH NOCTOBEPHOH pasHMUbI B npolecce OGyueHHs npo-
XOXK/CHHIO MHOrOXONIOBOrO aGHPHMHTA, C TOYKH 3PEHMS yMEHBIUEHHA KOJMUECTBA
COBEPLIAEMBIX OWIMGOK (OTKJIOHEHHUHT OT ONTUMANLHOMN TPaeKTOPHU JBWKEHHS), MEXKIY
YKa3aHHLIMU BLILIE IPYMNaMu BbIABICHO He Gbuo. Ha cetbMoii enn oGyuenns (o nath
MYCKOB B /IEHb) NMPaKTHYECKU BCE KMBOTHBIE IPOXOJMIH TAGHPUHT 6e3 eAMHOM OLIMGKH.
Ho npunumnuansho apyras kapruna saGmonanack ¢ Touku 3pEeHHUs BPEMEHH, KOTOpoe
PKMBOTHbIE TOH MITH HHOM IPYMNbI B CPE/IHEM 3aTPaumBaIu HA NPOXOKIACHHE nabupuHTa.

I'padux, npencrasieHubiit Ha puc. 2, nokasbisaeT BPeMs MPOXOXK/AEHHUA JTaGUpHHTa
PKUBOTHBIMHM  KOHTPOJILHOH  IPYNNEI,  KOTOPbIE B CTAAWM «ABTOMATH3HPOBAHHOTOY
TOBE/ICHHs Ha CE/bMOH NCHb TECTMPOBAHMS MPOXOMST JaGMPHHT B cpeameM 3a 22
CEKYHIDL M TOT 7K€ MOKA3aTeb /15 KMBOTHBIX, KOTOpbIE MOABEPIINCE OKCHAATHBHOMY
CTPECCy OT BBC/CHWA MEPEKHCH BONOPOAA MM THMEPTEPMUUECKOTO BO3AEHCTBHS, a
Taloke COBMECTHOTO d(hpeKTa STHX JIBYX CTPECCOreHHBIX (hakTOPOB.

Oxasanock, 4TO JKMBOTHBIE, KOTOpbIE MOIBEPIIHCEH CTPECCOreHHOMY BO3JEHCTBHIO
WIH OT XPOHHYECKOrO BBE/ICHHS TMEPEKHCH BONOPONA HIM OT THMMepTepMUUECKOii
OKCIO3HLMH, CYLICCTBEHHO MOBBICHIM CBOIO MOBE/IGHYECKYIO aKTHBHOCTL. [0 cpas-
HEHHIO C KOHTPOJIbHBIMH JKMBOTHBIMHM OHU Be ceGsi Ha CTaKaJax JaGMpPHHTA BechbMa
KMBO M DHEPTMYHO M K KOHLY CeIbMOrO MHs JAaGUPUHTHBIX CeccHii, 6e30MG0uHO
TPOXOZUM BECh MyTh 10 SlUMKA-THE3[a. MPAKTHUECKH, B 1Ba pa3a GbicTpee KOH-
TPOJIbHBIX (pHC.2).

B otimune 0T ykasaHHbIX Iy, KHBOTHbIE, KOTOpbIE MOTYYMIH KOMOMHMpOBaHHOE
BO3/ICACTBHE KAK MEPEKUCBIO BONOPOA, TAK M THMEPTEPMHH (TpeTbs rpymnmna), pesko
3aMEUTHIIH IOBEACHYECKYIO aKTHBHOCTD, BEH ce0sl Ha 9CTAKAaaX 3aTOPMOKEHHO M IS
AOCTHKEHMS LIE/IEBOTO ALIMKA-THE3/1a B KOHLE CEIbMOrO HS JaGMPUHTHBIX CecCHii UM
TpeGoBanock BpeMs B /Ba pasa GOlblUe, YeM KOHTPONBHBIM )KHBOTHBIM H B TPH pasa u




Gonee, ueM rpynnam, NOABEPrUIMXCA BO3JAEHCTBHMIO JIMIUL OHWUM CTPECCOreHHbIM
(akropom. :
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Puc.2. Bpems npoxoxienus MHOrOXONOBOTO NaGHPHHTA Kpbicami KOHTPOJILHOIT Tpymnmbl
(4epHBIC  KDYKOUKM), A TaKKe KpbiCAMH, KOTOpbIe [0 NaGMPHHTHON ceccuu Oy 4 MK
Xpomdeckoe  BosjeicTBie nepekich  Boopoma (H,0,) —  cBETNble  MPAMOYrOMbHIKH;
THOEPTEPMUH — 4-X YacOBOe BO3AEHCTBME uepe3 AeHb B TeueHHe 4-X Henenb (CBeTble
TPEYFONILHIUKH) M JKMBOTHBIMH, KOTOPbIC MOJBEPIHCH COBMECTHOMY BO3AEHCTBHIO NepeKHCH
BO0POJIA M FHIIEPTEPMUH (TEMHBIE TPSIMOYTOILHUKH)

Kak ykasano B mMetommueckoi uactu, Gbii ewe u apyrie IPYINIbl KHBOTHBIX. B
OIHOH M3 HUX (B 4eTBEPTOH rpynme), kUBOTHBIM BBOAMIH L-NAME, HO momumo storo
OHM 4epe3 JIHb MOJABEPrajiCh TMIEPTEPMHYECKON SKCMO3MUMK. MchbiTaHHe Takux
KHBOTHBIX B JTAOWPMHTE MOKA3ao, YTO WX MOBEJEHHE MO CKOPOCTH MPOXOXKACHHSI
1a0MpUHTA HE OT/IMYAeTCs OT TAKOBOM, HAGMIOAAEMO Y JKMBOTHBIX, KOTOpbIE MOJ-
BEPrajiuCh TONBKO THNEPTEPMHUYECCKOMY BO3ACHCTBMIO, WM TeX, KOTOpble BMeCTe C
NHTBEBOM BOZO#H NPHUHMMAIH PAcTBOP NepekncH Bogopoa (puc. 3, KPHBasi CO CBETJIBIMH
TPEYroJIbHUKaMH).

B nsatoit rpynme, n0 Hauana naGMPHHTHBIX ceccHil BBOAMIM HECEIEKTHBHBIH HH-
THOHTOP CHHTa3BI OKCHAA a3oTa — Hutpo-L-Aprunun metin actep — L-NAME (B no3e
30 Mr/kr), HO B OTIMYME OT mpenbImyLICH IPYNIBI, JKHBOTHbIE HE TMOABEPrajuch
THNEPTEPMUUECKON dkeno3uumn. Kak BHAHO M3 pHCyHKa 3, IOKOMOTOpHAs aKTHBHOCTb
KUBOTHBIX JIAHHOH TPYINBI PE3KO TMOHM3WIACH M B KOHLE OOYYeHHs IKHBOTHbIE
AOCTHranH AMK-THE3NO0 B CPelHeM 3a 55 ceKyHa, uto Gojlee ueM B sBa pasa
MPEBOCXO/IMIIO  BpeMsl, 3aTPAaydBAaEMOE HA pELIEHME TOH K€ 3aauM IKUBOTHBIMH
KOHTPOJIbHOM FPYIIMIBL.
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Bpems npoxoxaeHus nabupunta
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Puc. 3. Bpems npoxosJIeHHs MHOTOXOJOBOrO JaGMpHHTA KpPbICAMH KOHTPOJIBHON TpYIIIbl
(4epHble KPY)KOUKH), @ TAKKe KPbICAaMH, KOTOPBIM 0 Hauaia JaGMpUHTHON CecCHu BBOAMIM L-
NAME (HecenekTHBHbIIi MHIHOMTOP CHMHTa3 OKcHaa a3oTa, B Jo3e 30 MI/KT) — CBeTibie
NpAMOYrOJIbHUKHM, M JKMBOTHBIMM, KoTopble Ha ¢one naeiictBus L-NAME nomyvanu

rUnepTepMUYEcKoe Bo3eiicTye (CBETIbIE TPEYrOMbHIKH)

Bpems npoxoxaenus nabupuxra

Bpems (cek)
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Puc. 4. Bpems NpOXOXIEHHMS MHOTOXONOBOIO JaGMPHHTA KPhICAaMH KOHTPOJIBHOI TpymNMbl
(4epHble KPYXKOYKHM), a TaKKe KPbICAMH, KOTOPHIM 10 Hauana JaGMPMHTHON CECCHM BBOJMIM
amuHoryanuauH (30 MI/Kr) — CeNeKTUBHbIN MHTMOMTOP MHAYUMOENbHOM CHHTa3bl OKCHIA a30Ta

(cBeTIIbIe TPEYroNbHUKH)




C uesbio OLEHKH POIM OKCHIA a30Ta, MPOLYLMPOBAHHOTO 33 CYET AKTMBALMM €ro
HHAYUMOENBHON CHHTa3bi, CrielHaIbHON (LecToil) rpymne KUBOTHBIX BMecTo L-NAME
BBOJMJIM  CEJICKTUBHBIH WHIUOMTOP MHIYLMOEbHOM CHHTA3bl OKCHIA a30Ta — amu-
HOryaHuanH (Toke B jio3e 30 Mr/kr). B 5TOH rpynne KHBOTHBIX CTATHCTHUECKH 10~
CTOBEPHOTO OTJIMYMS BO BPEMEHH MPOXOXK/IEHUS JTaGUPHUHTA OT KUBOTHBIX KOHTPOJIBHOI
rpynnbl (cM. puc. 4) oGHapysKeHO He GbLo.

HecmoTps Ha onncaHble Bbllie pasiuums BO BpeMEeHH NPOXOK/IEHHS TaGUPHHTA, Kak
YiKe OTMEHasoch Bbllle, B MpoLecce JTAGUPHHTHBIX CECCHIi CTATHCTHYECKH JI0CTOBEPHOI
PasHULIbI B KOJIMYECTBE COBEPLIAEMBIX OWIMOOK OT Mycka K MyCKYy MeKIy rpynnamu
KHBOTHBIX, BBISBJICHO He Obw1o. [lpouece ofyueHus 10 NaHHOMY KpUTEPHIO y BCex
TPy )KMBOTHBIX NPAaKTHYECKH MPOXO/MII OIMHAKOBO.

OBCYXJIEHUE

YCTOHYMBOCTE  OpraHM3Ma K CTPECCOBbIM BO3NCHCTBHAM SBISCTCS OAHHM M3
BKHEHIIMX MOKa3aTesied ero »M3HECNOCOGHOCTH M TOHATHO, YTO M3yHeHHe Mexa-
HI3MOB, (JOPMHPYIOIIMX 3Ty YCTOHYHBOCTb, HOCHT NMPUHUMITHAIBHO BAsKHBIN xapakrep
25]

OKCHAATHBHBIH CTpece, Kak yke OTMeYaloch, BOBJEUEH B Pa3sBUTHE MHOTMX MaTo-
JOrHYECKUX MPOLIECCOB, HO, KAK BBIACHAETCA, OH MOKET MIPaTh CyLIECTBEHHYIO POJIb U B
npoLeccax  (PM3MONOTMYECKOH ananTauM¥ M B PErylsUdd TPaHCAYKUMH BHYTpH-
KICTOUHBIX cHrHaioB. [Tonaraior, uto HanGosee ynauHoi aeUHUIMEN OKCHIATHBHOIO
cTpecca SIBJISACTCS “COCTOSIHME, KOIJIa OKCHIIMTENIbHBIE CHIIBI MPEBOCXOMAT AHTHOKCH-
JAaTHBHBIE CUCTEMbI BTOPHYHO OCIIE paccTpoiicTsa Gananca Mexy Humu” [24].

Mapkepbl, KOTOpBIE MOTYT MOMOYb B PAacro3HaBaHHM OKCHIATMBHOTO CTpecca B in
VO yC/IOBHAX MpHOGPETAloT BCe GOMBLIYIO 3HAYMMOCTB, TAak Kak oOmpeiesieHue
COCTOAHMSA OKCHJAATHBHOIO CTpecca KpaliHe HEOOXOMMMO Ul M3y4eHMs KAaK MHOTMX
3a00/1eBaHMH, TaK M NOBbILIEHHs 3 (PEKTUBHOCTH UX JeueHus [24].

Beiueckasannoe yGesaaeT, UTO IS M3yueHMs yKasaHHBIX NpoGJieM COBEpLICHHO
HEOOXOZIMMO HaNlMuMe aleKBAaTHBIX, KaK in-vivo, Tak ® in vitro momeneit. K Takum
MOJENIM YBEPEHHO MOKHO OTHECTH XPOHMYECKOE BBEJeHHe Mepekucu Bopopoaa (0.1%
BMECTE C MUTBEBOI) BOJOH MM MCTIONb30BAHKE YNIPABAAEMOH IHIIEPTEPMUH BCEro Tesia
(Ten10BOI# 1WOK), KOTOpBIE i GBUTM MCTIONB30BAHBI B HaLlIEH paGoTe.

Ectb npennonoienms, 4To XpoHHUECKHii CTpecC MOKET COCOGCTBOBATH Hapylie-
HUAM TPOLECCOB OOYYeHHs M MAMATH, a TaKXKe, YTO OH SABJSETCS BAXKHBIM KOH-
TprGyTOpoM B passuTHH Gosiesnn Anbureiimepa [12].

Cornacno Teopuu JI. Xapmana [11] okcunatusbiii ctpece UrPaeT CyLIECTBEHHYIO
poib M B mpoleccax crapenus. JlanbHeliee pa3sBuTHe Ta TEOPHs, KaK 9TO HU CTPaHHO,
nofyuuwsia B paGoTax, B KOTOPBIX YTBEPXKIACTCS, YTO CBOGOHBIE PATMKAIBI MOTYT
CYWIECTBEHHO  CIIOCOGCTBOBATL METaGOMMUYECKOMY 3A0POBBIO M TPONOIKHMTENHHOCTH
kisin - [19]. OtoT oddekt nomyuwnn HasBaHMe MHTOXOHAPHAILHOIO ropmesuca
(mMuTOrOpmMesuc).

[lpouece cTapenns CBA3BIBAIOT CO CTOXACTHYECKHM HAKOTUIEHHEM TMOBPEKIACHHS Ha
MOJIEKYJIADHOM YPOBHE M TPOrPECCHPOBAHMEM HEBO3MOJKHOCTH HMX BOCCTAHOBJICHHSL.
[Ipumenerine deHomena ropmesuca npu uccIe10BaHUH 3TOrO MpoLEcca Gasupyercst Ha
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NPUHLIMIE CTUMYJISILIMK NPOLIECCOB BOCCTAHOBJICHHMS MOBTOPHBIMH CTPECCOBBIMHU BO3/H-
CTBUSMHM cpelHero ypoBHs. OIHHMM M3 MepBBIX BAPMAHTOB TaKOro noaxona ObuUIo Mc-
T0J1b30BaHKE MOBTOPHBIX TEIUIOBBIX LIOKOB HA KYJIbTYype KJIETOK 4esoBeka. Pesynbrarhl
9THX MCCIIe/IOBAHHi MOKA3alM, YTO MCIONBb30BaHHE MPUHLIMIA TOPME3Hca B FepOHTO-
JIOTHYECKUX HCCIIEIOBAHHUAX UMEET BecbMa MHoroobeuatowee 6yayuee [18].

AKTUBHPYs CTpecC-peakliii Ha KJIETOUYHOM ypoBHe, MarTcoH [15] npuiuen k BbIBOAY,
YTO  OpraHM3Mbl, KOTOpble B MpOLECCE SBOMOLMH  MOJYYHIM  BO3MOXKHOCTH
HCIIONIb30BAHMS TOKCHUYECKHX areHTOB M3 OKPY)KAIOLIeH Cpe/bl B CBOKO MOJIb3Y, YacTo
HCIIONIb30BANI X B KAUECTBE CUTHAJIBLHBIX MOJIEKYJI, 3aMyCKAIOIIMX alafTHBHBIE CTpecc-
peakuuu. ITpumepamu moryt ciayxute okcua asora (NO) u okcun yraepoma (CO),
AMMHOKHCIIOTHI (Hanpumep, riytamat) 1 onbl Ca u K.

AHanu3upys MeXaHM3Mbl WHYLIMPOBAHHOIO MEPEKHChIO BOJAOPOAA OKCHAATHBHOIO
cTpecca B in vitro mopensx, Kowun [5] mpuiien k BbIBOAY, YTO B €ro pa3BUTHH
3a/1efiCTBOBaHbI CHCTEMbI CHHTa3bl okcuaa asota (NOS) u NADPH-okcHaassl, koTopeie,
0 CYTH, CJTy’KaT HCTOYHHKOM YBEJIMUYEHHS PEaKTHBHAIX (HOPM KHMCIIOpOAa.

Hanuuue LUTONPOTEKTOPHOTO CBOWCTBA OTBETOB Ha CTPECCOBBbIE (DAKTOPBI BBI3BAJIO
LWIMPOKKIA MHTEpeC B CO3JaHMH (hapMaKo-areHTOB, CIIOCOOHBIX MHIYLIMPOBAThb CTpecc-
peaKLi1H, HO X yPOBEHb He J0JKEH BBIHTH 3a Mpe/ieibl FOPMETHUYECKMX PEAKLIMM.

DyH1aMeHTaNIbHOM OCHOBOM Ul MOHMMaHMs (JeHOMeHa ropmesuca CIYKMT KpuBas
“11032-0TBET”, KOTOpas MOKa3bIBAET CTHMYJALMIO MPOLECcca MPH HU3KMX JI03aX U ero
WHrHOMPOBaHHE — MPH BHICOKKX.

Manasi WM BBICOKAsi 1032 CTPECCOreHHBIX (PaKTOPOB BBI3BIBAET COOTBETCTBEHHO WIIH
9YCTPECC WM CHIIBHBIH JHCTpECC, pe3yJabTHPYs BKJIIOYEHHE WM YMEpPEHHBIX WIN
MOBPEXAIOLINX  a/locTaTuYeckhX OyddepHbix BO3MOXHOCTEH opraHuszma. ITOT
NPUHLMI AEHCTBYET HE3aBMCHMO OT TOrO, KaKOB XapakTep CTPECCOreHHOro (hakropa —
(u3MUeCKNi, XUMMYECKHH WM ncuXHueckuid [4]. DTH ke aBTOpBI MOJIAraroT, YTO
XOpOLIO M3BECTHas KOHLMLMsS MPEeKOHAWLMOHUPOBAHUS SBJISETCS  KJIACCHYECKOM
MaHH(ecTalmei SBJIeHHs ropMe3nca.

Ha ¢oHe BCero M3/oKeHHOro, aHaIU3 MMOJYYeHHbIX HAMH PEe3yJIbTaTOB MO3BOJISET
3aKJIIOUMTh, YTO M B HALUIKX SKCMEPUMEHTAX Mbl Hab/I01a/Ii MOBEIEHYECKOE MPOsBIeHHE
(eHomeHa ropmesuca. BecbMa CyliecTBEHHOE MOBBIILIEHHE MOBEACHYECKOW aKTHBHOCTH,
HarpaBjieHHOW Ha W30aBeHME OT HE>TOJOTMYECKOro COCTOSHHMS JKMBOTHBIX Mocie
OKCH/IATHBHOTO CTpecca, BbI3BAHHOrO BBEASHHMEM MEPEeKHUCH BOAOpoAa (rieppas rpyrnmna)
WIM TUIEPTEPMUYECKUM BO3JAEHCTBHEM (BTOpas TIpymnma), MO HalleMy MHEHHMIO,
yKa3blBaeT Ha TO, YTO B OOOMX CIIyuyasX J03bl HAHECEHHBIX HAMM CTPECCOBBIX BO3-
JIeMCTBUI OKa3aluch B MpeiesiaX CTUMYJSLMH FOPMETHYeCKHX MexaHusmos. KomGu-
HUPOBAHHOE JKe BO3/EHCTBHE (TMNEpPTEPMHH M MEPEeKHCH BOAOPOJA), BUAMMO, BbIBEIO
Hac Ha ypoBeHb MX MHrUOMpoBaHMs. [IpMMepHO aHAJTOrMUHbIE NaHHbIE ObLIM MOJyyYeHbl
paHee Ha Apo30uiax, CKOPOCTh MOJeTa KOTOPBIX MOCjE HaHECEHWs OKCHIATHBHOrO
CTpecca NepeKMChio BOAOPOAa, ObliIa, 110 CJIOBAaM aBTOPOB, «APaMAaTUYHO MOBbILIEHa» [8].
A eue paHee, OIATh ke Ha JApo3odunax, ObUIO MOKA3aHO, YTO THUMEPTEPMHUYECKOE
npekoHauuMonuposarre (36°C B TeueHMe ONHOTO 4Yaca) TakKe [OBBILLIACT X
JIOKOMOTOPHYIO aKTUBHOCTH [23]. TIoMHMO 9TOro, OKa3aa0Ch, YTO CTPECC HWU3KOH 103b
MOBBICHT U TIPOIOKUTENBHOCTD H3HU Apo3odun [2]. TMonarator, uto aToT ekt
JIOCTHraeTCs 3a CUET aKTUBALMK GENIKOB TEMUIOBOTO LIOKA U MX IIANEPOHHOH (yHKLMH, B




pesylbTaTe HYero MpPOMCXOAMT penapalys He TONbKO HAHECEHHBIX CTPECCOM O-
BPEKJIEHHH, HO M WMEIOLIMX MECTO 1O HAHECEHWs CTPECCOTEHHOro Bo3jelcTHs [2].
DYHKUMOHMPOBAHHE  YKA3aHHOrO MeXaHW3Ma OGBIYHO ACCOLMHMPYIOT C© NpOYLHPO-
BaHMEM OKcH/a azota [20].

B mawmx ombitax MHrMGMpOBaHWE NPOAYUMPOBAHMS OKCMAA a30Ta B rpyIine
KHBOTHBIX, KOTOPBIM ~THIMEPTEPMUUYECKOE BO3NEHCTBHE OCYLIECTBIIOCH Ha oHe
BBEJEHHOIO HECe/IeKTHBHOrO WHrubutopa NOS — Hutpo-L-aprunun metun sctepa (L-
NAME), kaK BUMM U3 PUCYHKA 3, IPAKTHYECKH HEe H3MEHUJIO FOPMETHYECKOrO s dekra
runepTepMuyeckoro crpecca. Ha Tom ke pucyHKe HarjsaHO AEMOHCTPUPYETCs, UTO Ha
HOPMAJILHBIX JKMBOTHBIX (Ge3 CTPeccoBoro BO3/CHCTBHS) GOKHPOBAHHE MPOJYLHMPO-
BaHKs OKCHAA a30Ta, MO CPABHEHHMIO C KOHTPOJIbHOI IPYMION, a ewe Gosee ¢ rpymnmoi,
Kotopas Ha (oHe Gnokaabl mpomyunposanus NO nomsepriach TUIEPTEPMUUECKOMY
CTpeCCy, CYUIECTBEHHO CHU3HMJIO JIOKOMOTOPHYIO aKTHBHOCTb JKMBOTHBIX. Kak mokasanu
AQHHBIE, TOJyYCHHBIC HA CJICAYIOWIEH Tpynne >KMBOTHBIX, PE3KOE CHIKEHHE JIOKO-
MOTOPHO# akTHBHOCTH Ha (oHe nefictus L-NAME G6bi10 onocpenosano 60kaoit
NpOAYLMPOBAHUS SHIOTeIMANIbHOH n3ohpomer NOS. Ha pucyhke 4 Xopouio BUIHO, 4TO
u3OnparesibHOe MHrHGMpOBaHHe MHAYLMGEbHON M30dopmbl NOS aAMHHOT'YaHH/IHHOM,
NPAKTHYECKH HE OKa3ajio Kakoro-nmnbo spdekra Ha noseseHHe Kpbic B JaGUpUHTE —
CTaTUCTUHECKH JIOCTOBEPHOM PasHULbI C XXMBOTHBIMH KOHTPOJILHOH TpYNMbl He ObUIO
BbIBICHO. He MCKIOueHo, 4TO B cllyuae HeceNeKTHBHOIrO unrubuposanns NOS (B
OMbITAX C TUNEPTEpPMHEH), APYrodl MCTOUHMK KHCIOPOAHBIX PAaJMKAIOB, a MMEHHO
NADPH okennasa [5] oGecnieunna GpopMHpoBaH#e OKCHAATHBHONO cTpecca, BbI3BaBLIErO
ropmerieckuii dgdexr. Tak WM MHAYE, HO PE3Y/BTATHI HALIMX OMBITOB MO3BOJIAIOT
YTBEPIKAATH, UTO JUIs (JOPMUPOBAHHS OKCHIATHBHOIO CTPECCA M, COOTBETCTBEHHO, IOp-
METHUECKOrO d(eKTa, HATMUNE OKCHJIA a30Ta He SBIAETCS HEOGXOMMBIM (aKTOPOM, T10
kpaiiHeii Mepe Npu cTpecce, BbIBBAHHOM IHIIEPTEPMHUECKOMN SKCIIO3ULHE.

B nannoit paGote MbI He KOCHYIMCh TAKMX BaKHBIX BONPOCOB, KAK AKTHBALMA
TPAHCKPHIIIHOHHOTO (akTopa Nrf2, a Taiske CHCTEMbI GeJIKOB TEIIOBOrO IOKA, yUacTHe
KOTOPbIX B (pOMHPOBAHHH FOPMETHUECKOr0 d)eKTa OKCHIATHBHOTO CTPECCa Cerofits He
BBI3bIBAET COMHEHMH.
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THE BEHAVIORAL MANIFESTATIONS OF THE PHENOMENON OF
HORMESIS, ASSOCIATED WITH AN OXIDATIVE STRESS IN RATS

N. Mitagvaria, L. Gumberidze, L. Davlianidze, I Kvachakidze, M. Nebieridze,
N. Sikharulidze

1. Beritashvili Center for Experimental Biomedicine, Tbilisi

SUMMARY

Oxidative stress in its essence, is a massive release of free radicals. Possible mechanisms
associated with the launch of this process is not fully understood. Increased resistance to oxidative
stress is associated with a life expectancy. In particular, it has been established that a low dose of
oxidative stress slows down the aging process. In fact, here we have to deal with a phenomenon
that is called "Hormesis". From a biomedical point of view, this term means a phenomenon when,
in response to low doses of toxins or other stressors, biologically positive reaction — an adaptive
stress response develops in the organism.

In recent years the interest to the phenomenon of Hormesis has been increased enormously. To
date, the study of a “radiation hormesis”, i.e protective effects low doses of radioactive exposure is
under intensive investigation.

The aim of this study was to investigate the effect of oxidative stress induced by two different
methods (hyperthermic exposure and chronic administration of hydrogen peroxide) on the
behavior of rats in a maze. The results, in particular, the significant strengthening of the motor
activity, suggest that we have observed a behavioral manifestation of the phenomenon of hormesis
on rats, which so far has been observed only in the experiments with drosophilas. The article deals
with those possible physiological mechanisms, that may be involved in the formation of this
behavioral effect.
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INFLUENCE OF SERIAL ELECTRICAL STIMULATIONS OF
DORSAL AND LATERAL HYPOTHALAMIC OREXIN-CONTAINING
NEURONS ON THE REGULATION OF SLEEP HOMEOSTASIS AND
SLEEP-WAKEFULNESS CYCLE (SWC) RECOVERY FROM EXPERIMENTAL
COMATOSE STATE AND ANESTHESIA-INDUCED DEEP SLEEP

N. Nachkebia, O. Mchedlidze, E. Chkhartishvili, E. Chijavadze, Sh. Dzadzamia,
M. Babilodze, N. Maglakelidze, V. T: :

L. Beritashvili Centre for Experimental Biomedicine, Tbilisi

The aim of the study was the ascertainment of the following question — whether orexin-
containing neurons of dorsal and lateral hypothalamus and brain orexinergic system in
general are the neurobiological substrates which can speed up the recovery of disturbed sleep
homeostasis and accelerate the restoration of sleep-wakefulness cycle phases during some
pathological conditions — experimental comatose state and/or deep anesthesia-induced sleep.

The study was carried out on white rats. The modeling of experimental comatose state
was made by midbrain cytotoxic lesions at intracollicular level. The animals were under
artificial respiration and special care. The different doses of sodium ethaminal were used for
deep anesthesia. 30 min after comatose state and/or deep anesthesia induced sleep serial
electrical stimulations of dorsal or lateral hypothalamus were started. Stimulation period
lasted 1 hour with the 5 min intervals between subsequent stimulations applied by turn to
the left and right side hypothalamic parts. The EEG registration of cortical and hippocampal
electrical activity was started immediately after experimental comatose state and deep
anesthesia induced sleep and continued continuously during 72 hours.

According to the obtained new evidences, serial electrical stimulations of dorsal and
lateral hypothalamic orexin-containing neurons significantly accelerate recovery of sleep
homeostasis, disturbed because of comatose state and/or deep anesthesia induced sleep.
Speed up recovery of sleep homeostasis was manifested in the acceleration of coming out
from comatose state and deep anesthesia induced sleep and significant early restoration of
sleep-wakefulness cycle behavioral states.

Key words: orexinergic system, dorsal and lateral hypothalamus, sleep-wakefulness cycle

INTRODUCTION

Orexin/hypocretin neuropeptides were discovered not so long ago, independently, at
the same time, by two scientific groups, in dorsal, lateral, perifornical and posterior parts
of hypothalamus [7,16]. Soon, after their discovery two sub-groups of orexins — orexinA
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and orexinB and their respective orexin-1 and orexin-2 receptors were identified [11].
Since the discovery of the orexin/hypocretin neuro-peptides much information has been
gathered concerning their functions in the regulation of appetite, water intake, learning
and memory, energy homeostasis, neuroendocrine and cardiovascular control, sleep, etc.
[1,2,3,6,9,10, 11, 15, 17, 18], but despite all these their precise function is not known
so far.

The intensive study of hypothalamic orexinergic system, using various experimental
designs, have proved its key role in: a) the development of narcolepsy [4, 5]; b) the
triggering and maintenance of wakefulness state and paradoxical sleep inhibition [1, 2, 3,
8:10;,13,:15, 17].

Considering our early results about serial electrical stimulations of posterior hypo-
thalamus to be able to produce simultaneous activation of neocortex and hippocampus in
cats during acute comatose state [14], the above mentioned facts give us a possibility for
the suggestion that hypothalamic orexin-containing neurons can take part in fast-speed
recovery from pathological states characterized by significant sleep disorders.

The above mentioned evidences have become the basis for the present study the aim
of which is to answer some important questions: whether orexin-containing neurons of
dorsal and lateral hypothalamus, and brain orexinergic system in general, are those
cellular targets which can regulate sleep homeostasis and accelerate the recovery of
wakefulness and/or sleep phases during some pathological conditions — experimental
comatose state and/or closer to it anesthesia-induced deep sleep?

The consideration of hypothalamic orexinergic system as the neurophysiological
substrate or cellular target necessary for the accelerated normalization of these patho-
logical states is a priority and meaningful scientific novelty of the presented work since
so far this problem never has arisen or has been studied besides the intensive research of
various aspects of orexin-containing neurons functioning.

MATERIAL AND METHODS

Our investigation was carried out on wild type white rats (weight 200-250 g). Surgery
and electrode implantation in neocortical areas, hippocampus, dorsal hypothalamus, lateral
hypothalamus, neck muscles was made under general anesthesia (4% solution of chloral
hydrate, 100 ml/100 g). Modeling of acute comatose state was made by the infusion of cyto-
toxin at intracollicular level. The animals were under artificial respiration and special care.

Experiment 1. 30 min after comatose state the serial electrical stimulations of dorsal
hypothalamus (2-4 V; 200 c/sec; 0.1 msec) were started. The stimulation period lasted an
hour with the 5 min intervals between subsequent stimulations applied by turn to the left
and right side hypothalamic parts. The EEG registration of cortical and hippocampal
electrical activity was started immediately after cytotoxin infusion and continued
permanently during 72 hours.

Experiment II. 30 min after comatose state the serial electrical stimulations of lateral
hypothalamus (2-4 'V; 200 c/sec; 0.1 msec) were started. Procedure for electrical
stimulation and EEG registration was the same as in the experiment L.

Experiment III. There was 8-10 day recovery period after surgery and electrodes
implantation. Then animals received systemic administration of anesthetic drugs [80, 70,
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60 mg/kg of sodium ethaminal (nembutal)] and EEG registration of SWC was started. 30
min after EEG registration the serial electrical stimulations of dorsal hypothalamus (2-4
V; 200 c/sec; 0.1 msec) began. Procedure for electrical stimulation and EEG registration
was the same as in the experiment 1.

Experiment IV. There was 8-10 day recovery period after surgery and electrodes
implantation. Then animals received systemic administration of anesthetic drugs [80; 70;
60 mg/kg of sodium ethaminal (Nembutal)] and EEG registration of SWC was started. 30
min after EEG registration the serial electrical stimulations of lateral hypothalamus (2-4
V; 200 ¢/sec; 0.1 msec) began. Procedure for electrical stimulation and EEG registration
was the same as in the experiment L.

The EEG registration of SWC was performed by SAGURA EEG/PSG system. The
results were treated statistically by Student’s t test using computer program “FARM”.

RESULTS AND DISCUSSION

Modeling of acute comatose state by means of cytotoxin infusion in brainstem at
intracollicular level entirely disrupts SWC ultradian structure, eliminates normal cyclic
alteration of wakefulness, slow wave and paradoxical sleeps and animals instantly fall
into comatose state. It results in disturbances in normal functioning of various brain
structures, there develops pathological pattern of electrical activity spontaneously taking
dominant position approximately 40 hours and then the first signs of normalization
appear. The serial electrical stimulations of dorsal and lateral hypothalamic Orexin-
containing neurons have similar effects. Fig.1 represents the dynamics of SWC recovery
in these conditions. The forced recovery of isolated forebrain was started by the
restoration of light slow wave sleep EEG picture taking place during spontaneous
recovery approximately 40 hours. Under serial activations of dorsal and/or lateral
hypothalamic Orexin-containing neuronal populations its recovery starts up by 30-35
hours after intracollicular lesion (Fig. 1.1). The similar effects were noted in the recovery
of deep slow wave sleep, active and passive wakefulness. Namely, deep slow wave sleep
recovery was sped up by 13-15 hours in comparison with its spontaneous recovery
(Fig.1.2). Approximately, the equal acceleration was noted for forced recovery of passive
and active wakefulness (Fig. 1.3; 1.4). In sum, it has been shown by us that under serial
electrical stimulations of dorsal and/or lateral hypothalamic Orexin-containing neuronal
regions significant speed up of the recovery process for SWC phases takes place. Indeed
these facts indicate the significant acceleration of regulation of sleep homeostasis
disturbed during experimental comatose state.

In the third and fourth experiments we have studied the influence of serial electrical
stimulations of dorsal and lateral hypothalamic Orexinergic neuron containing regions on
the speed of replacement of anesthesia-induced deep sleep by EEG patterns characteristic
of normal healthy sleep. We have found out that such experimental design reveals
significant speed up recovery from anesthesia-induced deep sleep. Statistically high-
significant effect was revealed in all three cases of anesthesia-induced sleep (Fig. 2.1; 2.2;
2.3). It appeared, naturally, that spontaneous recovery of the first episodes of wakefulness
depends on the depth of anesthesia and in three cases, presented on Fig. 1, takes 5-5.5
hours after the administration of anesthetic drugs. Serial electrical stimulations of lateral
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and/or dorsal hypothalamic Orexinergic neuronal regions equally accelerate the recovery
process and the first episode of wakefulness in both conditions starts 3.5-4 hour after the
administration of anesthetic drugs. Statistically significant speed up was noted by the
sleep latency (Fig. 3). The recovery of full-value wakefulness rapidly leads (after 20-30
min) to the appearance of the first EEG episodes of deep slow wave sleep with the same
EEG picture as in normal conditions.

4000

Fig. 1. Influence of serial electrical stimulations
of dorsal and lateral hypothalamic Orexinergic
neuron containing regions on recovery rate of
SWC phases from experimental comatose state.
On the ordinate — time in min, on the abscissa:
1 — the rate of light slow wave sleep recovery; 2 —
the rate of deep slow wave sleep recovery; 3 —
the rate of passive wakefulness recovery; 4 —
the rate of active wakefulness recovery. White
columns — spontaneous recovery of SWC
phases without stimulations, black columns —
recovery of SWC phases under serial electrical
stimulations of dorsal hypothalamus, gray
columns — recovery of SWC phases under serial
electrical stimulations of lateral hypothalamus

Fig. 2. Influence of serial electrical stimulations
of dorsal and lateral hypothalamic Orexinergic
neuron containing regions on recovery rate of
wakefulness from anesthesia-induced deep
sleep. On the ordinate — time in min, on the
abscissa: 1 — 3 wakefulness recovery from
different depth of anesthesia. White columns —
spontaneous recovery of wakefulness without
stimulations, black columns — wakefulness
recovery under serial electrical stimulations of
dorsal hypothalamus, hatched columns -
wakefulness recovery under serial electrical
stimulations of lateral hypothalamus




Fig.3 Influence of serial electrical stimulations
of dorsal and lateral hypothalamic Orexinergic
neuron containing regions on recovery rate of
deep slow wave sleep after anesthesia-induced
deep sleep. On the ordinate — time in min, on
the abscissa: 1 — 3 deep slow wave sleep
recovery from different depth of anesthesia.
White columns — spontaneous recovery of deep
slow wave sleep without stimulations, white
hatched columns — deep slow wave sleep
recovery under serial electrical stimulations of
dorsal hypothalamus, black hatched columns —
deep slow wave sleep recovery under serial
electrical stimulations of lateral hypothalamus
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Fig.4 Influence of serial electrical stimulations
of dorsal and lateral hypothalamic Orexinergic
neuron containing regions on recovery rate of
paradoxical sleep after anesthesia-induced deep
sleep. On the ordinate — time in min, on the
abscissa: 1 — 3 paradoxical sleep recovery from
different depth of anesthesia. White columns —
spontaneous recovery of paradoxical sleep
without stimulations, white hatched columns —
paradoxical ~sleep recovery under serial
electrical stimulations of dorsal hypothalamus,
black hatched columns — paradoxical sleep
recovery under serial electrical stimulations of
lateral hypothal
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The serial activations of dorsal and lateral hypothalamic orexin-containing neuorons
especially diminishes paradoxical sleep latency. The first episode of this phase starts
appearing 10-11 h after the injection of anesthetic drugs (Fig. 4, hatched columns).
Paradoxical sleep recovery itself is a direct indicator for the sharp speed up of the whole
normalization of sleep homeostasis after anesthesia-induced deep sleep.

Thus, the new facts on the significance of dorsal and lateral hypothalamic orexinergic
neurons for the acceleration of recovery processes from acute experimental comatose
state and anesthesia-induced deep sleep has been obtained in the present work.
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Despite the numerous works, existing today, the functional significance of brain
orexinergic system for normal duration of many physiological processes is still an issue
of intensive investigation.

It has been unequivocally shown that the deficit of orexin-containing neurons leads to
narcolepsy, disease characterized by sleep disorders and intrusions of paradoxical sleep
episodes in wakefulness state. In other words, the deficiency of orexin-containing neurons
diminishes normal functioning of brain wakefulness and paradoxical sleep systems [2, 4,
5, 8, 15, 17, 20]. Moreover, release of orexins in brain structures is at maximal level
during wakefulness [20] and paradoxical sleep [10].

Thus, the results available for today indicate the significance of hypothalamic orexin-
containing neurons for normal functioning of wakefulness system but despite such
conclusion a possible therapeutic meaning of hypothalamic orexinergic system for the
normalization of pathological states characterized by wakefulness disturbances and whole
disorder of SWC — that are experimental comatose state and anesthesia-induced deep
sleep — was studied by us for the first time. The new results have been obtained in present
study concerning fast speed recovery of SWC phases and sleep homeostasis from both
above mentioned pathological states under the influence of serial artificial activations of
dorsal and lateral hypothalamic orexinergic system. What are the neurophysiological
mechanisms for serial electrical activations of orexin-containing neurons to be the
accelerator for SWC forced recovery?

Brain monoaminergic and cholinergic systems have been considered long ago as the
basic parts for the current models of sleep regulation. Sudden cessation of afferent
pathways ascending from these regions to forebrain structures leads to the whole
disintegration of SWC and isolated forebrain falls into comatose state [14, 19]. The
drastic changes in electrical activity of forebrain structures (neocortical areas and
hippocampus) are characteristic features for experimental comatose state. The strong
diminution of anatomical and functional interrelationship between brain stem and
forebrain structures is also a direct target for general anesthesia-inducing drugs [chloral
hydrate, ethaminal sodium (nembutal)]. Orexin-containing neurons have a broad
projection to different forebrain and brainstem structures [4, 12, 15, 18] with excitatory
action on basal forebrain cholinergic neurons. Orexin infusions in basal forebrain have
increasing influence on wakefulness [8]. Orexinergic neurons project on latero-dorsal and
pedunculo-pontine tegmental nuclei and excite cholinergic neurons in these regions [4].

We believe that neurophysiological mechanism underlying serial activation of Orexin-
containing neurons, to be the accelerator for the above mentioned fast speed recovery
from experimental comatose state and anesthesia-induced deep sleep, can be based on
broad direct connections of these neurons to other forebrain structures, neocortex,
thalamus and anterior hypothalamus. These direct connections force functional
interconnectivity between mentioned structures under serial electrical stimulations and
physiologically it reveals in the speed up of recovery of wakefulness and deep slow wave
sleep normal EEG and behavioral signs.

Special interest deserves inability of paradoxical sleep restoration after come out of
comatose state, while after come out of anesthesia-induced deep sleep, under serial
electrical stimulations of hypothalamic orexin-containing neurons, there appears very
fast-speed recovery of paradoxical sleep.
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Indeed, despite significant similarities between sleep disorders during these two
pathological states mechanisms for their development are very different. Particularly
comatose state is linked to the entire isolation of forebrain structures from midbrain and
medullar regions and recovery of SWC phases from this state can be realized on the basis
of forced put in action of forebrain neuroanatomical and neurochemical linkages. In the
case of anesthesia-induced deep sleep neuroanatomical and neurochemical linkage
between forebrain and midbrain/medullar regions is switched off temporarily and with
coming out from general narcosis normal functioning of these connections gradually
restores. Restoration becomes easier under artificial activation of hypothalamic
Orexinergic system.

Our investigation has directly shown that the effect of hyperactivation of dorsal and
lateral hypothalamic orexinergic systems on paradoxical sleep recovery reveals in only
case when their connections with brainstem monoaminergic and cholinergic neuronal
populations remains intact.

Thus, it can be concluded that serial electrical stimulations of dorsal and lateral
hypothalamic orexinergic neurons significantly speed up regulation of sleep homeostasis
and the rate of recovery for SWC phases from experimental comatose state and
anesthesia-induced deep sleep.
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BIMSTHUE CEPUITHOI'O DJIEKTPHYECKOI'O PA3/IPAKEHUSI OPEKCHH-
COJEPIKALIMX HEMPOHOB JJOPCAJIBHOI'O U JIATEPAJILHOI'O
THIOTAJIAMY CA HA PETYJISIHUIO TOMEOCTA3A CHA H CKOPOCTD
BOCCTAHOBJIEHMSI IIUKJIA BOJAPCTBOBAHHME-COH BO BPEMSI
9KCHEPUMEHTAJIBHOI'O KOMATO3HOI'O COCTOSIHAS 1
TTIYBOKOI'O CHA IO OBIIEN AHECTE3ME

H.I'. Haukeous, O.M. Mueonuose, E.B. Yxapmuwigunu, 3.0. Quocasaose,
LI /3a03amus, M.P. babunoose, H.T. Maznaxenuose, B.M. [Jomasn

Llentp sxcnepumeHTanbHoi 6Momeuumubl um. M. C. Bepurasuy, r. Tonmcn

PE3IOME

Hacrosimumm ncene1oBaHieM Npernosaraioch BeIACHHT — ABJAETCS JIM OPEKCHHOBAs CHCTeMa
TUNoTalaMyca HeHpoOHONOrHuecKM CyOCTPaTOM Ul YCKOPEHHs PEryJsllid HapyIIeHHOro
roMeocTa’a CHa M aKceJepalMd BOCCTAHOBJICHMS TMOBEJEHYECKMX COCTOAHMII  LIMKIa
00pCTBOBAHME-COH MPH TAKMX NATOJOTMYECKMX COCTOSAHMAX KaK JKCHEpUMEHTajlbHas KoMa M
ryGoKHit COH noa 0b1ielt aHecTe3neil.

Hccnenosanme mposeneHo Ha GelibIX KpbicaX. DKCMEPHMEHTAbHOE KOMATO3HOE COCTOSHHE
MOJIETMPOBANIOCH C MOMOIIBIO LIMTOTOKCHHOBOTO TOBPEKACHHs CPEJHEro MO3ra Ha MEXKOJUIN-
KyIApHOM ypoBHe. ['JlyGOKuii COH BBI3bIBAIM C MOMOLIBIO Pa3/IMUHBIX J03 TAMHHANA HATPHs.
ONeKTpUYECKHe pasIpakeHHsl OPEKCHHOBBIX HEHPOHOB JOPCAJILHOrO WIH JIaTePATbHOrO
rHNoTaNamyca HauvHanuch cnycts 30 MMH. MOCJe Havajla KOMAaTO3HOIO COCTOSHHS MM
r1y00KOro CHa, BLI3BAHHOTO 00wIeii aHecTesuelt. [Tepuon pasapakeHus NpoxobKaics B TeueHue |
Yaca ¢ MHTEPBAIOM 5 MHH. MEKIY pas/p p. IMH [IOOYEPE/IHO K JIaTepaibHOi
M JOpCalbHOM 4YacTH JIEBOTO M TNpaBOro runoranamyca. LIMkn GoapcTBOBaHME-COH perwc-
TPUPOBAJIN HENPEPBIBHO B TeUEHHE 72 YacoB.

[TonyueHbl HOBbIE NaHHbIE, YKA3bIBAIOLIME, YTO CEPHilHBIE SJIEKTPUUYECKHE Pa3JApaxeHHs
OPEKCHHOBBIX HEHPOHOB JIOPCATILHOTO MJIH JIATEPATLHOTO FUIOTAaMyCa 3HAUYMTENILHO YCKOPSIOT
perylMpoBaHue HapylUIEHHOTO IOMeOCTas’a CHa, YTO BbIABIAETCA B (POPCHPOBAHHOM BBIXOJE M3
KOMATO3HOTO COCTOSIHMA M TIJTyGOKOTO CHa, BBI3BAHHOTO OOIIeH aHecTe3nel M B 3HAYMTEIBHOM
YCKOPEHUM BOCCTAHOBJIEHUS (ha3 LKA G0APCTBOBAHHE-COH.
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AHAJIM3 U3MEHEHUI1 MECTHOT'O KPOBOTOKA B JECHE,
BBI3BAHHBIX JIOKAJIbHO MHbEKIUENA BYIIMBAKAWTHA
(OKCHEPUMEHTAJIbBHOE HCCJIEJOBAHUE HA KPBICAX)

M. ITnacynosa, *3. Iepcamus, H. Keauaose, B. Mecxuweunu, I'. Bexas

TOunucckuit rocynapcTBenHbiii MeAMLMHCKUI yHHBepeuTeT; *CTOMATONOMMYECKas KIMHIKA
“Dnut”, Tounucu

PE3IOME

Tpouio yxxe MHOTO JIECATKOB JIET, KaK JIOKa/IbHble AHECTETUKH NMPUMEHSIOTCS B KJIMHHMKE U1
QAHAJIbre3NN ¥ aHECTE3NH, OJIHAKO MHOTHE, €LUe HEM3BECTHbIE, X CBOHCTBA TPEGYIOT AambHEHINX
uccnenoBaHui. B npenctasientoit pabote paccMOTpeH BO3MOXKHBIN MEXaHH3M Ba30MIATALHO-
HHOTO  CBOICTBA OJHOrO M3 JIOKAIBHBIX aHECTETMKOB AMMAHOrO THMa “GynuBakanHa”. B
OKCMEPUMEHTAILHBIX MCCICIOBAHUSAX, MPOBEACHHBIX Ha JieCHe OesbIX KpbIC, YCTAHOBIEHO, YTO
Ba30UIATALMOHHOE CBONCTBO OynMBakanHa BO MHOTFOM OGYC/IOBJIEHO XOPOLIO H3BECTHBIM
MeXaHU3MOM Ba30M/IaTallii, KOTOPbIit aCCOLMMPYETCS ¢ OKCHIOM a30Ta.

ANALYSIS OF CHANGES IN GINGIVAL BLOOD FLOW CAUSED BY LOCAL
INJECTION OF BUPIVACAINE (EXPERIMENTAL STUDY IN RATS)

M. Plyasunova, *Z. Gersamia, I. Kvachadze, V. Meskhishvili, G. Bekaya
Thilisi State Medical University; *Dental Clinic “Elit”, Tbilisi

SUMMARY

For many decades the local anesthetics are clinically used for analgesia and anesthesia, but
many, still unknown their properties require further research. In the present study the possible
mechanism of vasodilatory properties of one of the amide-type local anesthetics “Bupivacaine”
has been examined. In the experimental studies conducted on the gingiva of white rats it has been
established that vasodilatory property of bupivacaine is largely due to the well-known mechanism
of vasodilation, which is associated with nitric oxide.
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BEPEMEHHOCTb: 3AIIIUTA WJIH PUCK-®AKTOP
THIEPAKTUBHOI'O MO3I'A?

*H.T. Camcenwmweunu, U.I. Bunanuweunu, M.T. bapoaxaose, A.I. Cypmasa,
H.A. Xusanuweunu, 3.H. Hano6aweunu

. BepuTauiBunm  LeHTp KCepUMEHTAIbHO Guomenununpl, TOunuen; * TGummcckuii
TOCYIapCTBEHHbIH MEIMUMHCKHIT yHHBEpCHTET

PE3IOME

Ha B3pocibix kpbicax smnun Kpyumnckoro-Monoaknoii, JeTEePMUHHMPOBAHHBIX K ayaHO-
TCHHLIM  CYJOPOXKHBIM  PEaKUMAM, —HMCCE0BANN  BiMsAHME OEPEMEHHOCTH Ha  TeueHue
OMHICHTHYCCKUX MOBEICHUECKNX peakunii. BbUIO MoKa3aHo, 4TO BO BpeMs GEpeMEHHOCTH B OTBeT
Ha 3BYKOBOC pasipaxeH1e MPOUCXOAUT: 1. VBeHUEHHE CKPBITOro MepHoJia NepBOro AMKOro Gera.
2. Yumunenue nay3 Mexay ABYMs TMKHMH GeraMu. 3. VMeHbLIeHHe NPOJIOJIKUTENLHOCTH BTO-
poro zukoro Gera. OGCYKAAIOTCSA Te MEXaHU3MBI, KOTOPbIE, BO3MOKHO, YYacTBYIOT B M3MEHEHHH
CYIOPOXKHBIX PeaKLUitii y GepeMEHHBIX KPBIC B OTBET HA 3BYKOBOE pa3/pakeHHe.

PREGNANCY: PROTECTION OR RISK-FACTOR OF HYPERACTIVE BRAIN?

*N.T. S ishvili, 1.G. Bilanishvili, M.G. Barbakadze, A.G. Surmava,
N.A. Khizanishvili, Z.I. Nanobashvili

LEPL I. Beritashvili Center for Biomedicine, Tbilisi; * Tbilisi State Medical University

SUMMARY

On adult rats of Krushinsky-Molodkina line determined to audiogenic seizure reactions the
effect of pregnancy on the course of epileptic behavioral reactions has been investigated. It was
shown that duringg pregnancy in response to sound stimulation the following occurs: 1) the
increase in the latent period of the first wild run; 2) the lengthening of intervals between two wild
runs; 3) the reduction of the length of second wild run. The mechanisms which may be involved in
the change in seizure reactions in pregnant rats in response to sound stimulation are discussed.
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ANTIAMNESIC EFFECT OF VASOPRESSIN

Z.A. Sakvarelidze, N.G. Bukia, M.P. Butskhrikidze, M.J. Svanidze,

L.I. Machavariani,

I Beritashvili Center for Experimental Biomedicine, Tbilisi, Georgia

Neuropeptides participate in learning and memory processes. Despite certain successes,
achieved in researches, available actual data frequently had inconsistent character. Till now
it is not finally found out the role of vasopressin in the organisation, formation and
reproduction of long-term memory trace. For this we have studied the influence of small
doses of vasopressin in the dynamics of conditioned bilateral escape reflex elaboration in rats
weighing 250-300 g. The animals were divided into two groups: control and experimental.
Experimental animals were administered 4 pg /0.2 ml lysine 8-vasopressin (Gedeon-Rixter),
intraperitoneally during 12 days, 15 minutes before the testing. Control animals were
injected with the same amount of saline. For statistical analysis of data we used the criterion
of t-Student.

It was shown that in the experimental group the indices of correct responses, as a latent
period of reaction of active avoidance, significantly lagged behind the control group. The
level of conditioned reflex on active defensive escape was checked during three days in two
weeks, 1 month and 2 months after such termination of experiment in both control and
experimental groups of animals. However, through the first and second month breaks, the
level of fulfillment of conditioned reflex reaction in the experimental animals statistically
significantly (p < 0.01) exceeded those of control group animals.

Thus, vasopressin promotes the preservation of memory trace and has antiamnesic effect.

Key words: vasopressin, conditioned reflex, memory, antiamnesic effect

Learning and memory are essential requirements for every living organism in order to
adapt to the changes in life conditions.

The research on the effects of hormones on memory has focused on such hormones as
adrenocorticotropic hormone (ACTH), glucocorticoids, vasopressin, oxytocin, epineph-
rine, corticotropin-releasing factor (CRF) that are released into the blood and brain
following arousing or stressful experiences. Most of the information has been derived
from studies on conditioned behavior, in particular, avoidance behavior in rats. In these
tasks, an aversive situation was used as a stimulus for learning. Aversive stimuli are
associated with the release of stress hormones and neuropeptides. Neuropeptides not only
affect attention, motivation, concentration and arousal or vigilance, but also anxiety and
fear. In this way, they participate in learning and memory processes [1, 2, 6, 8]. Despite
certain successes, achieved in researches, accumulated actual data frequently had
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inconsistent character and required further specialization. Till now it is not finally found
out, what role vasopressin can play in the organization, formation and reservation of
memory at all the stages of its reproduction. Originally, the assumption about a possible
role of hypophysial hormones (especially vasopressin) in the organization of memory was
studied by Wied et al. [4].

The aim of this study was to find out lysine 8-vasopressin role in the process of
consolidation, preservation and reproduction of long-term memory trace. For this we have
studied the influence of small doses of vasopressin in the dynamics of conditioned
bilateral escape reflex elaboration.

MATERIAL AND METHODS

The experiments were carried out on adult male albino rats (n =40), weighing 220-
250 g. For the study of conditioned defense reflexes the model of bilateral escape reaction
was used. The experimental cage appeared to be a box (dimensions — 30x50x30 cm)
made of transparent organic glass. The box was divided into two equal compartments by
a 10 cm height partition. The floor of the cage was made from metallic rods, by means of
which a threshold electrical painful stimulation was rendered to the paws. The source of a
conditioned signal — 60 W electric bulbs — was placed in the center of the cage at a height
of 60 cm, which illuminated the whole cage. If after the presentation of a conditioned
signal the animal jumped in other compartment of the cage during 5 sec, the answer was
considered to be correct and the animal failed to get electrical punishment, otherwise it
was punished by an electrical current. Each experimental session consisted of 20 trails.

The dynamics of elaboration and course of bilateral escape reaction were studied
during the experiment. The following indices were registered: duration of latent period of
conditioned signal; duration of latent period of conditioned (bilateral escape reaction),
and unconditioned (escape) reaction. The general behavior of the animal was also
observed.

For the revelation of vasopressin influence on the elaboration of conditioned reflexes
the experiments were carried out in two groups of animals. In experimental group
(n=20) for 15-20 minutes prior to the beginning of experiments vasopressin (Lysine-
vasopressin “Koch-Light, England) was administered intraperitoneally (4 mg/kg). In
control group (n = 20) for the similar time prior to the beginning of experiments the same
amount of saline was administered.

The level of conditioned reflex on active defensive escape was checked during three
days in two weeks, 1 month and 2 months after such termination of experiment in both
control and experimental groups of animals.

RESULTS

It has been shown that in the first day of experiment (20 couplings) the quantity of the
correct answers of animals reached 30% in control group. In the following days, this
parameter grew and on the seventh experimental session (in limits of 140 couplings)
critical level was reached. The indices of adequate reactions achieved 90%. This level
was also remained stable in further days. After vasopressin administration the indices of
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correct responses of the animals did not exceed 5%. In the subsequent days this parameter
gradually increased, but nevertheless much lagged behind from those in the control group
of the animals. The experimental animals reached the critical level only for the 10-th day
(200 couplings). At the further stages of experiment the quantity of correct reactions of
experimental group did not give any difference (Fig. 1).

120

100

80

Number of correct responces
3

1 2 3 4 5 6 7 & 9 10 11 42
C Controlgroup MExperimental group Days

Fig. 1. Effect of vasopressin on bilateral escape conditioned reflex in rats

During 12 days of active defense reaction elaboration were revealed significant differences
in the latent period of conditioned reaction in control and experimental groups. In particular the
latent period of conditioned reaction changed in range of 1.9-2.4 sec and on the average made
2.1 sec. The minimal value of a similar parameter in experimental group of the animals has
made 2.9 sec, and maximum — 3.8 sec. In general, during all the period of conditioned reaction
claboration, the latent period in experimental group of the animals statistically significantly
(p <0.05) exceeded those of control group animals (Fig. 2).
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Fig.2.  The dynamics of latent period of conditioned reflex in control and experimental group
of animals
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Fig.3.  Dynamics of latent period of escape reactions

The distinction between those two groups of the animals was marked also in the latent
period of unconditioned escape reaction. In particular, during the first 9 days of
elaboration of active escape defense reaction, statistically the latent period of escape in
experimental group significantly exceeded those in control group. During the three last
days of experiments this distinction was kept, but statistically already was not significant

(Fig. 3).
100
80
60
40
20
0
1 2 3 a

OControl group ®Experimental group

Correct answers of conditional
reflex (%)

Fig. 4. Effect of vasopressin on the preservation and reproduction of active escape reaction: 1.
before rest; 2. two weeks later; 3. one month later; 4. two months later

On the basis of experiments it was established that the elaboration of adequate defense
behavior for the animals receiving vasopressin in comparison with the control animals
much more couplings (80) were required.

As we mentioned above, the level of conditioned reflex on active defensive escape
was checked during three days in two weeks, 1 month and 2 months after such ter-
mination of experiment in both control and experimental groups of animals.

Two weeks after rest the distinction in a level of reaction on conditioned reflex
between the control and experimental animals was not found out. However, through the
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first and second month breaks, the level of fulfillment of conditioned reflex reaction in
the experimental animals statistically significantly (p <0.01) exceeded those of control
group animals. In particular, on 20 conditioned signals they adequately reacted 11 times
(55%). and the conditioned reactions were carried out on the verge of fortuity. In the
experimental group of the animals the level of the correct answers made 80-90% (Fig. 4).

Proceeding from the above mentioned we can conclude that the chronic 12 day
administration of vasopressin after each experimental session promotes preservation of a
trace of memory and its perfect reproduction.

CONCLUSION

We consider that such influence of lysine vasopressin on the elaboration of
conditioned reflexes should be caused both by direct action of specified hormone on
memory, and by the alteration of motivational-emotional condition of the animal. The
neuropeptide vasopressin might be affect motor performance in the early stage of
formation conditioned reflex (in order to maintain active avoidance extinction, the motor
activity must be kept high) and this condition in its turn finds reflection during formation
of memory. Furthermore, vasopressin might be modulated the release of stress hormones
such as epinephrine. In turn, systemic catecholamines enhance memory consolidation.
Vasopressin is co-localized with CRF in neurons from the nucleus paraventricularis,
which project to nuclei in the brainstem involved in autonomic regulation [3, 5, 7]. These
neuropeptides may act synergistically or in a concerted action aimed to learn to adapt to
environmental demands.
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NPOTUBOAMHETHUYECKOE JIEICTBUE BA3OIIPECCUHA

JLH. M

3.A. Caxeapenuose, Bykusa, M.II. Byyxpurxuosze, M./JJ. Cearnuose,
u. M
/i , .

LlenTp okcnepumMenTanbHoii Grnomeauntab um. U. Bepurawsniu, Touancn

PE3IOME

HecMOTpsl Ha psijl MCCIENOBAHMIA, IO CHX TMOp HE JI0 KOHL@A M3y4eHa pojib Ba3ONpeccuHa B
npouecce (OPMHPOBAHNS W BOCTIpOM3BenEHHs OGyuenHoit mupopmaunu. Jlis sroro GbL10
H3yueHO BJIMSIHME BBEJEHUA MAIbIX 03 BA30MPECCHHA HAa BHIPAOOTKY M BOCHPOM3BEJCHHE
YCIOBHOTO pedpiekca akTHBHOTO, ABYXCTOPOHHEro u3Geranus y Kpbic, Becom 250-300 r (n = 40).
JKuBOTHBIE GbUTM pa3/iesieHbl Ha JBe TPYIIbl: KOHTPOIbHBIC H dKCTIepUMEHTabHbIE. JKHBOTHBIM
SKCMepUMEHTAIBHOI rpynibl BBOAMIN 4 MKI/0.2 MJI JM3MH 8-BasomnpecchHa (Gedeon-Richter),
WHTpanepuTOHealbHo, B Teuenne 12 jwed, 3a 15 MuHyr 1o TecTupoBanus. JKHBOTHbIM
KOHTPOJIbHOM TpYNMbl BBOMWIM (DM3MONOTHYECKHH pacTBOp mo Toit ke cxeme. i
cTaTHCTHYECKOI 06paGOTKM AaHHbIX Henonb3oBany T-kputepuit CTbioAeHTa.

BbIO MOKa3aHO, uTO Ha (JOHE BBEAeHWs BA3ONPECCHHA KMBOTHBIE JKCTEPUMEHTANIbHOI
IPYNMbI 3HAYUTENBHO OTCTAIOT OT KMBOTHBIX KOHTPOJIBHOI IPYIINbI KAk JIATCHTHBIM MEPHONOM,
Tak U OPMUPOBAHIEM 0GOPOHHTEILHON peakLMu akTHBHOTO u3beranus. JUii H3yueHHs BIHAHUA
BajONpECCHHAa Ha COXpaHEHHe M PENpOLyKIMIO cliefa yClOBHOPe(IEKTOPHOH —namsaTH,
NpEeKpaaNoch BBEJEHUE BA3ONPECCHHAa M NPOMCXONMNIA MPOBEPKA YPOBHS  YCIOBHOI
060pOHHTELHON peakun crycTs 2 Hemenu, | W 2 Meciua. Mexkay rpynnamu, no ypoBHiO
HCTIONIHEHUsA YC/IOBHBIX PEaKIii pasiinune He OTMEYanoch MNocjie 2-X HELENILHOrO mnepepbisa.
JKuBoTHble 0GEHX TPYII Ha BLICOKOM YPOBHE OCYIIECTBIAIM yCIOBHbI pedmeke. Crycrs 1 1 2
MecAlla peakuus akTHBHOTO M30eranus Oblia yXyJueHa B KOHTposibHoii rpyrne (p < 0.01).

MOKHO 3aKJIOUMTh, UTO BA3ONPECCHH YyXyAwaeT (OPMHUPOBAHHE peakumii aKTHBHOrO
w30eraHus, HO YNydlaeT MpOLEcC 3alOMHHAHMS M PENpOAyKUMM clefa namsatd. MoxkHO
NPeANONOKUTb, YTO JaHHBIA 3((EKT BA3ONPECCHH OCYIIECTBISET KAK NPAMbIM BIMAHHEM Ha
LEHTPalbHYl0 HEPBHYIO CHMCTeMy, TaK M KOCBEHHO, UYepe3 H3MEHEHHs MOTHBALMOHHO-
SMOLIMOHAIBHOTO COCTOAHMS XKHBOTHOTO.

Takum 06pa3oM, Ba3ONPECCHH UMEET AHTHAMHETHUYECKOE BIHSHHE.
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BO3PACTHBIE UBMEHEHHUS PEJOKC-CTATYCA KPOBH U
KPOBEHOCHBIX COCY/J1I0B

B.A. Kunuanu, T.I. Ilempuaweunu, T.B. Canuxuose, H.C. Ilagnuaweunu,
Huno B. Kunuanu, M.JI. Tonypuose, Hana B. Kunuanu, P.M. Hlenzenusn

TOunucckuit rocy1apeTBEHHDIH MeAMUMHCKHIA YHUBEPCHTET

B kpoBH 1 cTenke a0pThi 1aG0PaTOPHBIX Kpbic H3yyenbl EITP cnekTpbl KPOBH H TKaHH
40PThl. YCTAHOBJIEHBI CBSI3AHHbIC C BO3PACTOM KHBOTHBIX NMPOrPECCHPYIOLIHE H3MEHEHHs!
MHTOXOHJAPHAJIBHOIO AbIXaHMsl, NPO-H AHTHOKCHAAHTHOI cHCTEM MeTa0oJM3Ma OKcHaa
HATpHsi.

IMoxasaHo, 4TO B NpoLecce CTAPEHUs Y4ACTBYIOT IPOLECCH], BHI3LIBAIOLIHE XPOHHUECKHii
OKCHAATHBHBII CTpecc W HapylleHne MeTafoJIM3Ma OKCHIA a30Ta ¢ 00pa3oBaHHeM cymep-
OKCHAPAJAMKAJIOB, HU3KYI0 AKTHBHOCTH AHTHOKCHAAHTHOI CHCTEMBI.

M3061TOK peaKTHBHOrO KHC/IOPOAA, COMPOBOKIAIOMIEr0 OKCHAAHTHBIH CTPeCC, MOBPesk-
AaeT CTEHKH KPOBEHOCHBIX COCYI0B MEPOKCHAATHBHBIMH IPOLECCAMH, XapAKTEPHLIMHU /151
npouecca cTapeHusi.

KitoueBbie c10Ba: penokc-craryc, Bospact, EITP criekTp, KpoBb, KpOBEHOCHBIi cocyn

K konuy XX Beka CyIECTBEHHO H3MEHWIUCH BO33PEHHS O MEXAHU3MAX, CBA3AHHBIX C
BO3PACTOM M3MEHEHWH CTEHOK KPOBEHOCHBIX COCY/OB, BCJIEACTBHME Y€ro HAMETHIIHCH
HOBBIE HAMNpABJICHUA MCClIe/IOBAaHUA. ['eMoMHaMHUyYeckue, peHabHbIE W HEHpOrymo-
pajibHbIC  KOHLENUMM ObUIM JIOTIONHEHbI HOBBIMH TEOPHAMH — SHIOTEIHATbHON
AMCHYHKUMH M aKTMBALMH TPOBOCTIANUTEBHBIX LHTOKMHOB. DTH MPOLECCHI, BHIAMMO,
CBA3AHBI C YCHJICHHEM CBOGOIHOPA/IMKATILHONO OKHCIICHHS!, BOSMOXKHYIO POJlb KOTOPOro
B MaTtoreHese crapenus npeanonoxun Harman D. eme B 1956 roay u koropas
MHTEHCHUBHO M3y4aeTcs 3a nocneanue 20-25 aer [1].

CunraeTes, YTO MHULMPOBAHHBIE MHTEPMEANAHTAMH KUCIOPOaa (FUIPOKCHI, Cyriep-
OKCHIAHHOHPAJAMKaJ) NEPOKCHIALMOHHBIC MPOLECChl BbI3BIBAIOT TOBPEKICHHE SHAOTE-
JMAIBHBIX KJIETOK KPOBEHOCHBIX COCYAOB € PasBUTHEM SHIOTENHAIBHON AUChYHKLIMH,
KOTOpast I0JDKHA HIPaTh CYLIECTBEHHYIO POJIb B POLIECCE CTAPEHHS.

BbI3BaHHOE OKCHIALMOHHBIM CTPECCOM MOBPEKIEHHE COCYIOB SBIISETCS CBA3BIBAIO-
UMM 3BEHOM aTepockyiepo3a W runepreHsud. O 3HaYeHMH JIMMONEPOKCHIALMU B MaTO-
reHese aTepOCKIIepo3a roBopAT faHHbIe [3, 5].

HecmoTps Ha BechbMa BeposiTHYIO pOib yCHIEHMS MNEpOKCHIALMM B MpOLEcce
CTapeHus W COMPSKCHHBIX C HUMM aTePOCKIepo3a M THIIEPTOHMH, e CYIHOCTh U
MEXaHH3MBI y 0COGEH PasiniHOTO BO3PAcTa H3yUeHbl HEA0CTATOUHO. B niepByio ouepess,
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9TO KACaeTCsl UCCIIEJ0BAHHS OKHMCIMTENBHBIX MPOLIECCOB HA KJIETOYHOM M CYOKIETOUHOM
YPOBHSIX, SBJIAIOLMXCA MPOBOLMPYIOIMM (AaKTOPOM TeX OGHOXMMHYECKHX M MaTo-
(H3MONIOrHUECKUX HAPYIIEHHT, KOTOPbIE XapAKTEPHbI /TSl PA3BHTHS TPOLIECCA CTAPEHHS
€r0 OCHOBHBIX COMPOBOXK/AIOLMX ABIEHHUIA.

Hexons M3 BbILIECKA3aHHOrO, CTAHOBMTCS MOHATHOM HEOGXOAMMOCTH M3yueHHs Ha
MOJICKYJIIPHOM, CYGK/IETOUHOM H KJIETOYHOM YPOBHSX MEXaHU3MOB MPOLIECCOB, KOTOPBIE
SBJISIOTCS. OCHOBO# BO3PACTHBIX H3MEHEHUH (DYHKLIMA OPraHOB ¥ TKaHei, OKUCIUTETbHO-
BOCCTAaHOBHTE/IbHBIX MpoueccoB. C 3TOH 1ebl0 HEOOXOMMMO YrilyGJIeHHOE HM3yueHHe
CYWIHOCTH W3MEHEHHH, SB/SIOLMXCS OCHOBOM MEPOKCHIALMH, HAPYLIEHHS TPaHCNOpTa
9JICKTPOHOB B MHTOXOHJPHSAX KJIETOK, COMOCTABJIeHHE HAPYLUIEHHI KIETOUHBIX H3Me-
HEHUH C MHIMKATOPaMM OKMCIIUTE/IBHBIX IIPOLECCOB KPOBH. IS BBIABNECHMS HHTHMHBIX
MEXaHH3MOB  MEPOKCHAALMOHHBIX MpPOLECCOB MPEACTABISETCS [EPCHEKTUBHBIM U
M3yueHHe COAePIKaHMS HOHOB HekoTophix Metamios (Fe*’, Mn®"), Tak kak onH sABnsIOTCS
MOLHBIMH HHIYKTOPaMH CBOGOHOPAAMKAIEHOTO OKMCIIEHHS.

3a nocsesiHMe roabl HakomuiCs GOJBIIONH MaTepuan o BechbMa BaXHOH POIH OKCHIA
a30Ta B (hyHKUMOHMPOBAHMM OpraHM3Ma B HOPME W MpM natonoruu. JlelcTBue 3Toro
BEIIECTBA PACHPOCTPAHAETCS HA KJIETOUHbIE M CYOK/IETOUHBIE CTPYKTYpbI TMOUTH BCEX
TKaHeH.

B pasnuunbix  ycnoBusx NO MOXET BbI3BaTb Kak TOJOKHTENbHBIN, TaK H
OTpHUATEbHBIA, TOKCHUYecKuit apdext. NO noBpexnaet KOMILUIEKC MHTOXOHAPHAILHOI
9JIEKTPOHHOI LN U yCHIMBAET 0CBOGOKIEHHE CBOGOAHBIX PAAMKAIOB, KOTOPbIE MOTYT
BCTYNUTH B peakuyto ¢ NO ¢ o6pazoBaHHeM TOKCHYECKOTO NMEPOKCHMHUTPHTA — BEChMa
MOTY4ero OKCHAaHTa.

Ocobenno BaxkHa posib NO B peryssiuu MetaGon3Ma KIeToK COCYMCTON CTeHKH 1
COCYAUCTOro ToHyca. M3BeCTHO, YTO HIOTENMH KPOBEHOCHBIX COCYIOB BBIIE/AET Be-
IIECTBA, OKa3bIBAIOLIHE 3HAYNTENLHOE BIMAHHE HA COCYIMCTBIN TOHyC. BakHeiiume u3
HuX — NO, 5HJOTE/IHH 1 NPOCTarIaHAHHBI.

OGpasosanublii B sHpotenuountax NO  auddyHaupyer B riakie  MbiLLbl
COCYIIMCTOM CTEHKH M aKTMBMpYET TyaHW1aTuukiasy. B pesysnsrare storo mpoucxomur
(ocopunnpoBanye  BHYTPHKICTOUHBIX MPOTEMHOB: PEryJIHPYIOLLYIO  CYGbeIHHHLY
JIErKOH LieNM MHO3MHA M GelKOB, KOHTPONMPYIOWIMX BHYTPHUKJIETOUHOE COIepkKaHHe
kanpis. NO MonyaupyeT Ba3oAMIATALMIO TAKXKe SKCTpecHeil TeHOB IMIaAKHUX MBIILIL.

IlpuBenenHas naneko He MOJNHAs MalMTPa MeXaHM3MOB JedcTBus NO Ha ToHyc
KPOBEHOCHBIX COCYNIOB M MeTabOoNM3M TJaJKMX MbIUIL TMO3BOJSAET C GONBIIOH Be-
POSTHOCTBIO JIOMYCTHTh BO3MOXKHYIO poiib NO B MeXaHHW3Me M3MEHEHHi COCyaMCTOH
CTEHKH M TOHYCa KPOBEHOCHBIX COCY/IOB, B TOM YHC/IE M [IPH CTAPEHUH OpraHU3Ma.

X0powo U3BECTHO, YTO CBOGOIHOPAIMKATEHOE OKHCIICHHE MPOBOLIMPYET HapyleHHe
MHMTOXOH/JPHAIILHOTO JIbIXaHWsS M TMMEPNPOMYKLMIO CYNepOKCHAPAAUKAIOB (HanpuMep,
TpH aJIOKCAaHOBOM JiMabeTe, KOTopble MPUBOJAT K MOBPEKACHHIO CTEHOK KPOBEHOCHBIX
cocynos [2]. Ho nopakeHHne cocyioB Takoro pojia MOXeT GbITh CBS3aHO M C BO3PACTOM.

[ToHATHO, UTO CBA3aHHOE C BO3PACTOM MOBPEXKAECHHE COCYIOB MEPOKCHIATHBHBIMH
MpOLIECCAMH KacaeTcsi He TONBKO aopThl. [To-BMAMMOMY, TaKHe MPOLECCh MOPaXaroT 1
uepebpanbHOe KpoBOOOpalleH e, CIEICTBUEM Yero BBISBISIOTCS W Masible (IIOKTyaluu
KPOBAHOrO fapienus [7]. BnusHue Bo3pacTa Ha Pe3UCTEHTHOCTH COCY/IOB MPOABIAETCS
KaK MpU OTAbIXE, TaK M Npu (usnueckoi Harpyske [4]. Cremyer oTMeTHTH poib



OKHCJICHHSI  JIMIIONPOTCUIOB  HM3KOH [UIOTHOCTM Ha PAaHHMX CTajMAX —pasBUTHs
arepockiieposa [6].

CBoGozHble pafuKaibl CIOCOGHBI aKTHBMPOBATh MATPHKCHBIE METaJIONPOTEHHA3bI,
UTO  BbI3bIBAET ~ PEMOJC/IMPOBAHME M TOBPEKAGHHE  COCYIMCTOM  CTEHKH.
CBoGoaHOpaMKaNbHAs  JIMTIONEPOKCHALMS  COMPOBOKAAETCS aTepoCKIIepO30oM,
TUIIePTOHHYECKOH marosiorueii [6].

enb meeseoBanus — yCTaHOBNEHHE BO3PACTHBIX M3MEHEHHi peoKe-cTaryca
OpraHW3Ma, MUTOXOHJPHAIILHOTO [IBIXaHHS TPO — M AHTMMOKCHIAHTHBIX CHCTEM, MeTa-
Gonmusma OKeHna a30Ta, M3yYeHHe MX BO3MOXHON PONH B MeXaHM3Max CTapeHus U B
BO3PACTHBIX H3MEHEHHAX COCYUCTON CTEHKH.

MATEPHUAJI U METO/IbI HCCJIEJIOBAHMSI

Hcenenosanns mposentensl Ha 360 naGopaTophbix Kpbicax pasHbIX BO3PACTHBIX
TpynI: Bo3pact mMosoaoii (90 kpeic — 6-8 mecsues), Bospact 3penbiii (90 kpbic — 14-16
Mecsues), Bo3pact npeactapueckuii (90 kpbic — 20-22 mecsua), Bo3pacT crapueckuii (90
KppiC — Bbitle 23 Mecsues). [To 60 kpbic n3 kax0ii Bo3pacTHBIX rpymn (4) HCMOB30BAMH
ana ueenenosanns SI1P cnekrpos kpoew, no 40 — s usyuenus TP CMEKTPOB TKaHH
A0pTBI y 3-X BO3PACTHBIX IPYIIIN JKUBOTHBIX (3peiblif, MpeacTapueckuii, crapueckuii).

OG MHTEHCHBHOCTH MHTOXOHIPHATLHOTO JIIXAHHS, O LEJIOCTHOCTH LEMH dJiek-
TPOHHOTO  TPAaHCMOPTAa B  MHTOXOHAPHAX, HWHTEHCHBHOCTH TI'e€HEPALMM CBOGOIHBIX
PAJMKAJIOB B KJIETKAX MCCICAYEeMbIX TKAaHEH CYJMIIM BBICOKOYYBCTBUTENBHBIM METOAOM
9JIEKTPOHHOTO NapaMarHUTHOro pesonaca (DI1P).

Jina perucrpauun OI1P cniektpa Ha panuocnektpomerpe PO 1307 3abupanncs kposb
WX TKaHb a0PThl KPbIC. KyCKH TKaHH MM KPOBb B NONMATHIEHOBBIX TPYGOUKAX ATHHOG
20 MM 3aMOp@KMBAIMCH B JKHUIKOM a30Te C MCTIONB30BAHHEM KBAPLEBOTO moapa. C
TIOMOLIBIO KOMIBIOTEPHO# IPOrpaMMBI M CAMOTNHCLA NOTy4HH 3amuch DITP curnasos.

Jlns onpenenenns cBoGoanoit NO KpoBb WM TKaHb MOMELIATH B 1-MonspHbIH
pacTBop audTHIAMTHOKapGamaTa Hatpus B Teuenue 0.5 uyaca. B panbmeiimem JIIP
CMeKTp npoG TkaHeii onpenensics Ha pamnocnektpomerpe PO-1307, npu Temneparype
KMIIKOTO a30Ta. Pe3ynbTarel OnbIToB 06paGoTaHbl CTATHCTHYECKH.

PE3YJIbTATbI HCCJIEJOBAHUM

B Tabnuue 1 npencramenst OITP curHamsl KpoBH J1aGopaTopHbIX KPBIC Pa3HOro
Bo3pacta. Buano, uro SIIP criekTp KpoBH KPBIC MOJIOZIOTO BO3PACTA COAEPIKHT CHIHAIbI
Fez*—TpchqJeana, NO n cywectsento ne ormuaercs ot DIIP criekTpa KpoBH Kpbic
3pesIoro Bo3pacra.

Y KpbIC MPeJCTapueckoro BO3PAcTa BLIABJSIOTCA M3MEHEHHMS HHTEHCHBHOCTH OT-
MeUeHHbIX W mosieieHne OIP  curHanos, OTCYTCTBYIOWMX y KpbIC MNpebLAYIIHX
Bo3pacTHbIX rpyni OIIP curuano. B 4acTHOCTH, MOSBNSIOTCA JIByXBANEHTHbIE jKeJle3a,
METTeMOrIO6HHa, MaHIaHyMCOCPXKAUMX KOMIUIEKCOB, HHTPO3HJIBHBIX KOMILICKCOB
HEreMHYECKOro yKeJiesa.

Hapsiny ¢ oThm, oTMeuaeTcsi ymeHblueHHe WHTEHCHBHOCTH CHrHala OONAAIOUIEro
AHTHOKCHJAHTHBIMU  CBOMCTBAMHU Fe‘“-TpchcbepuHa (Ha 22% WMCXOAHOrO YpOBHs),
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okcraa asota (Ha 29% MCXOAHOH BEJMUYMHDBI), YCHJCHME CHrHANA OKHCIEHHOro
uepysoniasmMuta (Ha 25%). Iocnensee ykasbiBaeT Ha yCHieHHe MepOKCHIATHBHBIX
MpOLECCOB.

V KpbIC CTapueckoil rpymniibl BhIABUIMCH GoJlee cyliecTBeHHbie caBurk DITP creKkTpa
KPOBH: CHIDKEHHE MHTEHCHBHOCTH curiana Fe’'-rpancdepuna cocrasuso 26%, okcuna
asota — 44%, curHan OKHMC/IGHHOrO Lepy/IoNIasMHHa yeunwics Ha 27%. OTMeuanoch
Taioke yeunenue DI1P curanos, oTcyTCTBYIOUMX y KPbIC MOIOAOTO U 3PENIOrO BO3PAcTa
¥ NIOSIBJISIFOLIMXCS Y KPbIC MPEJICTAPYECKOro BO3pacTa.

Tabauua 1
OIIP-cHrHa/bl KPOBH Yy KPBIC PA3HOTO BO3pacTa
Fe** oKme.
2
Bospacr Ne Mn** Tpacs HEpy 0= NO lie MentHb

depun NIa3MHH g=22

g=22 g=2,056
Kpsichl Mostoz10ro 60 1 5 9 13 17 21
BO3pacTa - 27+0.3 24+04 24£02 - -
Kppicsi 3pesioro 60 2 6 10 14 18 22
BO3pacTa - 26+0.3 26+0.3 23+£03 - 7+0.2
Kpsicsi npeacrap- 60 3 7 11 B 19 23
YECKOro BO3pacTa 13003 | 20+22 30+1.2 17£2.7 [ 18+£29 | 12+25
Kpbicsi crapyeckoro 60 4 8 12 16 20 24
BO3pacTa 129+03 | 19+04 28+12 13£0.5 | 18+04 | 8+0.8

CTaTHCTHYECKH JI0CTOBEPHbIE M3MEHEHUS ClEAYIOIMX Benudu: 1-3, 1-4, 2-3, 2-4, 5-7(-22%), 5-
8(-26%), 6-7(-23%), 6-8(-27%), 9-10 (-8%), 9-11(+25%), 9-12(+27%), 10-11(+16%), 10-
12(+8%), 13-15(-29%), 13-16(-44%), 14-16(-43%), 17-19, 17-20, 18-19, 18-20, 21-23, 21-24, 22-
23(+71%) 22-24(14%)

Tabnuua 2
OIIP- cHrHA/IBI A0PTHI KPBIC PA3HOTO BO3pacTa
CBoboaHbIe paaHKATBI .
Bospact Ne HbNO NO Fe’
J H

Kpbicsi 3pesioro 40 1 4 7 10 13
BO3pacTa 4.8+0.07 8.5+0.51 - 14+09 -
Kpbichl npeacrap- 40 2 9; 8 11 14
YECKOro BO3pacra 5403 8.7+0.7 22+ 1.06 12405 12:5:£155
Kpbichl crapueckoro 40 3 6 9 12 15
BO3pacTa 72+04 92015 20+ 1.7 124+0.5 15+ 1.6

CTaTMCTHYECKH I0CTOBEPHbIE M3MEHEHNS ClIeYIoUMX Beaudnn: 1-3(+50%), 2-3(+33%), 7-8, 7-9,
10-11(-11%), 10-12(-28%), 11-12, 13-14, 13-15, 14-15(+20%)
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Taknm oGpasom, ¢ ysennuennem BO3pacTa kMBOTHeIX B OIIP cnekrpe kposu
MPOrpeccBHO  Hapactaior caguru OI1P  curnasos, YKasblBaIOLME Ha pa3sBUTHE
OKCHUAALIMOHHOIO CTpecca, CHW)KEHHE aKTHBHOCTHU AHTUOKCHIAHTHBIX C]JepMCHTOB,
YyeuieHue TNEPOKCUAALIMOHHBIX MPOLECCOB, HaKOIUIEHHE TMPOOKCHIAAHTHBIX ¢ak’ropon.
YKBSaHHOC HarJIsa1HO MPEeACTaB/IeHO Ha PHCYHKE 1.

35
30
25
20
15

@ KpbICbl MOMOAOrO BoO3pacTta B KpbICbI 3penoro Bo3pacTa
O KpbIChI NpeACTapyeckoro BO3pacTa O KpbICbl CTap4YecKoro BO3pacTa

Puc. 1. DTIP criekTpbl KpoBH Kpbic pasHbIx BO3PACTHBIX IPYIIIT

Ha PHCYHKE YE€TKO TPOCIICKHBAETCS napajijiesIbHOe YBEJIUYEHUIO BO3pacTa CHHIKEHHUE
coaepKaHus B KPOBH MOILLHOIO aHTHOKCH/aHTa Fe“ﬂ‘paﬂCd)epMHa C OJAHOBPEMEHHBIM
HapacTaHWEM OKHUCJIEHHOIO uepyJorjiasMmuHa (BCJIe}JCTBHe YCUuieHus nepoxcymauuu).

AHTHOKCHIAHTHBIH epmeHT UepyJIoniasMuH 06/1aaeT hepoKCHIAZHBIME U cynep-
OKCHIUIMCMYTAHTHBIMK CBOHCTBaMH. DTOT (epmenT, okncnss Fe?' B Fe™, crnocobeTByeT
BKJIOYCHHIO JKesle3a B anoTpancdepun. OTMeueHHas peakuus Croco6CeTByeT 0CBOGOK-
JACHHIO CBIBOPOTKH KPOBH OT MOIIHOTO HHAYKTOpa NEepOKCHAALNH, BE€AYLIEro K 06p830-
BaHHUIO paJWKaJIOB KHCJIOpoaa, 4YTO MOrJo Obl OCYLUECTBHUTBLCS nyrem He(bepMEHTa-
THBHOI'O OKHMCJIEHUS Fez*.

B MEXaHHU3Me BO3PACTHBIX U3MEHEHHI TNEPOKCHIaMH, BUIAUMO, Y4acTBYeT CHHIKEHUE
Fe'™ TpaHcepuHa, mpuBoasiLee K YCHIICHHIO NEPEKHCHBIX TPOLECCOB M pacxoy
CBOGOJIHOTO  LiepyJIoMIIa3sMUHa (3HauMTeNbHAS YacTh KOTOpPOro OKMCIISIETCSI), 4YeM U
BBI3BAHO yCTAaHOBJICHHOE HAMH Yy Kpbic GoJiee BBICOKOIO BO3pacTa yBeJH4eHHe cozep-
KaHWA B KpOBM cooTsercTByiomero OIIP curnana. BenencTehe 5Tnx MPOLECCOB
YMEHBLIACTCS Pe3epB CBOOOAHOrO (aHTHOKCHAGHTHOTO) uepynoriasmuna. B pesyssrare
NPOMCXO/UT  HaKomieHue B kposu Fe', BEAYLIEro K YMEHbLIEHHIO (cM. puc.l)
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nepoxcunaumu. Takium ofpasom, 3ambikaeTcss cBoeoGpasHbii ,»[IOPOUHBIH Kpyr" Hapy-
LWICHHs peflOKC-CTaTyCa ¢ npeobaiaHueM NEePeKMCHEIX MPOLIECCOB.

IpuBesieHHble TaHHBIE CBHIETENLCTBYIOT O Pa3BUTHM B MPEICTAPUYECKOM M CTap-
HECKOM  BO3PCTE OKCHJALMOHHOrO cTpecca. Ha Takom (ome He Morna ocraBaThes
MHTAKTHOM BECbMa peakTHBHAA cocyaucTass cuctema. JUIsi MCCAENOBAHMS COCTOSHHS
COCYNIOB TPH CTApeHUH, Hamu Obinu n3yuenbl DIP cnekTpbl TkaHeil aopTb Y KpbIC
3P€JIoro, NPE/ICTAPIECKOro H CTapUYeCKOro BO3PACTOR.

B raGnuue 2 v Ha pucynke 2 npusonstcs mannbie o DIIP cHrHanax TKaHu aopThl y
PasM4HbIX BO3PACTHBIX IPYMN KpPbIC. YCTaHOBNCHO, 4To DIIP-criekTp aopThl 3pesbix
KpbIC COCTOMT 3 cBOGOAHOpaanKabHbiX J u H curnanos u DIIP curnana OKCHJa a30Ta.
Y KphbiC MpeacTapyeckoro Bo3pacTa JONOMHATENbHO NosBAsioTes DIIP cHrHabI HHUTPO-
3WJIMPOBAHHOrO TeMOMTIOOMHA M (hepUTHH-HECBA3aHHOTO skesesa. Usmenerus DIIP CreKTpa
TKaHH a0pThI elile Golee PE3KO BRIPAKEHBI Y KPBIC CTAPUECKOrO BO3pacTa: MoJyLIHp1HHa
CBOGOIHOPA/IMKAIBHOTO CHTHAMA J, 10 CPaBHEHHIO cO 3PEIIbIMH JKUBOTHBIMH, YBEJH-
4MBaach Ha 50%, MO CpaBHEHHMIO ¢ KUBOTHBIMU NIPEACTapyecKoro Bozpacta — Ha 33%,
PE3KO BO3pacTana HHTEHCHBHOCTB ciriaa F2', ykaspiBatowero Ha JIECTPYKLIMIO KIIETOK.

Taxum obpasom, ¢ ysennuenuem Bospacta ycunusatotes Hapyuwenus OIIP criekrpa
TKAHH 20T, YTO SB/SCTCA BBIPKEHHEM PACCTPOHCTBA (YHKLMM M CTPYKTYpBI KIETOK
9710l Tkanu. OGpaiaer Ha ceGs BHHMAaHHe H3MeHEHMs MHTOXOH/IPHANILHOTO JbIXaHHs
SHAOTEMOLMTOB, MPUBOASILMX K YBE/IMUEHHIO TEHEPALIHH CYIepPOKCHAAHHOHPAIMKAIIOB.
Kowmnuiexcroe  nieiicTsre  peakTHBHOrO Kuciopoma M cHMKeHHe conepkanns  NO
TIPUBOIAT K TMOBPENJICHHIO SHAOTEJHOLMTOB, YTO MpOsBAseTcs mosieieHrem DIIP
curnana Fe’*. Buaumo, MpH CTAPEHHH MPOMCXOMT MEPOKCHAALMS JIHTONPOTEHIOB,
KOTOpas BbI3bIBACT Er€HEPATHBHBIC MPOLIECCI € MOBPEKICHHEM CTEHKH COCYIa.

C 1pyro#i CTOPOHbI, BBISBIEHHOE HAMH CHHKEHHE CO/Iep)KaHMS OKCHIAa a3oTa
TPUBOJMT K HMX CKJIOHHOCTH K CYKCHHIO, CTOJNb XapakTepHOMY I CTapueckoro
BO3pacTa.

25
20
15

J H NbNO NO Fe 2+

B KpbICbl 3penoro Bo3pacTa
B KpbICbl NPeACTapYecKoro BO3pacTta
O KpbICbl CTap4yeckoro BO3pacTa

Puc. 2. DIIP criekpThi a0pThI KPBIC Pa3sHbIX BO3PACTHBIX rpynmn




BbIBO/IbI

1. C yBenuuenneM Bo3pacTa OpraHM3Ma pasBHBAIOTCS NPOrPECCHPYIOLIME HApyLIEHHs
PeOKe-CTaTyca TKaHeH, YCHIIEHHe MPOOKCHIAHTHON U JeNpeccus aHTHOKCHIAHTHOM
CHCTEM, KOTOpPbIE MIpAlOT BAKHYIO POJIb B MEXaHH3ME CTapyecKMX HM3MEHEeHHiH
GHOJIOrHIECKOro bIXaHHsl, QYHKLHH U CTPYKTYPbl KDOBEHOCHBIX COCY/IOB.

2. B mexaHu3Me CTapeHHs y4aCTBYIOT B3aHMOCBS3aHHbIE M B3aHMOOOYCIOBHBAIOLIHE
MPOLECCh, KOTOPbIE BbI3BIBAIOT PA3BUTHE TOCTOSHHOIO, HEMPEPBIBHOTO, XPOHH-
YECKOr0 OKCH/IALIMOHHOTO CTPECCa M CHMKEHHE HapylleHHs MeTabosiM3Ma OKCH/a
a30Ta. OCHOBHBIMM KOMIOHEHTAMH 3THX IIPOLECCOB SBISIOTCA W3GBITOK Cyrep-
OKCH/IPaJIMKAJIOB, HU3Kas aKTMBHOCTh AHTHOKCHIAAHTHBIX (DEPMEHTOB, OKCHIALIMOHBIH
CTpecc, 3a KOTOPBIM CJIElYeT HapylleHHe Peryisii QYHKLHH KJIETOK.

3. KommyiekcHoe JelcTBHe HM30BITKA PEAKTMBHOrO KHCJIOPOAA, OOPa3sOBaHHOTO MpH
OKCHMJIAHTHOM CTpecce, CONpPOBOJKAAETCS MOBPEKICHHEM DHAOTEIHAIBHBIX KIETOK
CTEHKH KPOBEHOCHBIX COCY/10B. Clie/lyeT CUMTaTh, YTO B HHX MPOUCXOLMT IEPOK-
CHIaLMs JIMIONPOTEU/IOB, KOTOpas B CTEHKAaX KPOBEHOCHBIX COCYJOB BbI3bIBAET
Pa3sBUTHE JIETEHEPATHBHBIX MPOLIECCOB, XapaKTEPHBIX ISl CTAPSHMSL.

4. Ocoboe 3HAaueHHE JU1sl Pa3BUTHs COCYMCTBIX PACCTPOMCTB, CBS3AaHHBIX C BO3PACTOM,
JIOJOKHBl MMETh HapylleHHs MeTabojM3Ma OKCHIa a30Ta. Bosbllias 4acTh CHHTe-
3UPOBAHHOIO B COCYAUCTOH cTeHke NO BXOAMT B COeMHEHHE C FeMOTIOOHHOM. DTO
NPUBOAMT K (hakTHUeCKOMY JAe(HLMTY 3TOr0 MOLUHOIO COCYIOPACLUMPSIOLIErO
BELIECTBA, YTO OOYC/OBIMBACT CKJIOHHOCTb KPOBEHOCHBIX COCY/IOB K CYJKEHHIO,
XapaKTEePHYIO JUIsl MIOXKHIIOr0 BO3pacTa.

5. Jlns npeJloTBpalleH s COCYIHCTBIX PACCTPONCTB B MOXKHIOM M CTAPUYECKOM BO3pacTe
clie/lyeT NPUMEHATh MHIAWMBHIYaTH30BaHHBIH IOAXO/ C YYETOM CTEeNeHH W3MEHEeHHii
penoke-craryca TkaHeil n MeraGonnsma NO. PekOMEHI0BaHO NMpPHUMEHEHHE MPHPO/I-
HBIX AaHTHOKCHIAHTOB U JIOHATOPOB OKCHIA a30Ta.
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AGE-RELATED CHANGES IN BLOOD REDOX-STATUS AND BLOOD VESSELS

V.A. Kipiani, T.G. Petriashvili, T.V. Sanikidze, N.S. Pavliashvili,
Nino V. Kipiani, M.L. Topuridze, Nana V. Kipiani, R.M. Shengelia

Thilisi State Medical University

SUMMARY

EPR spectra of blood and aorta tissues were studied in blood and wall of aorta of the rats under
the observation. Progressive changes in mitochondrial breathing, pro- and antioxidant systems of
sodium oxide metabolism, related to the animal’s age were established.

It was shown that some processes, provoking chronic oxidative stress and nitric oxide
metabolism derangements with formation of superoxideradicals, poor activity of antioxidant
system, take part in the ageing process.

The excess of reactive oxygen, which accompanies the oxidant stress, injures the wall of blood
vessels by peroxidation processes, which are typical for the ageing process.
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OCHOBHBIE ®AKTOPBI, YYACTBYIOIIUE B MEXAHU3ME
JECTPYKIUHA U UCTOIEHUS ITAPOJOHTA

Hana B. Kunuanu, H. Mocemeeonuweunu, M. Heepuenu, Huno B. Kunuanu,
M.II. Hamopaosze, M.JI. Tonypuose, 7K. Kyuyxuose, C.A. [Iocanapuose

TOwWnMcCKuit rocy1apcTBEHHbII MEIMLIMHCKHIT YHUBEPCUTET

PE3IOME

HeznocratouHocTs p-53 — MOJNOKHMTENBHOrO cyGCTpata B CIM3HCTON JECEH MPH TSHKEIOM
MapOIOHTUTE CBUAETENLCTBYET O HApYUIEHHH TEPMHHAIbHOM NH(QepeHmanny KIeToK AeceH.
[lpu 5TOM BBbI3BaHHOE OKCHIALMOHHBIM CTPECCOM MHTOXOHIPHIf-3aBHCHMOE MaJeHHEe SHEpro-
reHesa CocoOGCTBYET MOBBIIEHHIO HHTEHCHBHOCTH HEKPO3a KIIETOK.

[lpuMeHeHHe MpenapaToB JMCTBEHHbIX TNO4ek Tonons Populus nigra HOpMannsyer
MHTOXOHIpHAIbHOE JbIXaHHE, CHIDKAET MPOSBIEHUs BOCMANeHus, pe3ko ymyumaer DI1P cnektp
TKaHH [€CeH, O/IHAKO TMOJIHOM HOPMAM3alMK He MPOMCXOJUT — OCTAeTCsA OMACHOCTh HapacTaHHs
nepokcuaay. HecMOTpsi Ha 9TO, OYEBHMIHO, YTO MpPEIOXKEHHbIE HAMM Tpenaparhl, BBULY MX
MOILHOTrO AHTOWKCHAAHTHOTO M MPOTHBOBOCMAINTENLHONO JEHCTBUA, MOTYT ObITh pEKOMEH-
JI0BaHbl KaK 3 (eKTUBHbIC PeabMIMTALMOHHbIE JleueGHble CPeICTBA TMHIMBUTA U MTAPOIOHTHTA.

MAJOR FACTORS INVOLVED IN PERIODONTAL DESTRUCTION AND
THE WASTING MECHANISM, THEIR INTERACTION

Nana Kipiani, N. Mosemghvdlishvili, M. Iverieli, Nino Kipiani, M. Namoradze,
M. Topuridze, J. Kutchukhidze, S. Japaridze

Tbilisi State Medical University

SUMMARY

The interrelated and mutually conditioned number of factors are involved in the destruction of
periodontal tissue and wasting mechanism during the parodontitis. The most important one is a
very harmful micro flora (which causes the inflammation), peroxidation processes in the mouth
with the excess generating of superoxide anion radicals, antioxidant system depression, as well as
increase nitric oxide content in saliva and periodontal liquids. The nitric oxide is conversed into
peroxynitrite which significantly affects the micro hemocirculation, reduces the ability of
periodontal soft tissue regeneration. The p53 positive substrate failure is developed into gingival
mucosal cells as evidenced the decreased energy genesis of mitochondria dependent of these cells.
This will contribute to the development of cell necrosis.

The medication made of Populus nigra is used for the treatment of periodontal tissue and
dramatically reduces the inflammatory process in the periodontal tissue destruction and wasting
mechanism.
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3ABUCUMOCTb MAKCUMAJIBHOI CKOPOCTH 3JIEMEHTAPHBIX
JIBUKEHUI OT BO3PACTA, KBAJIMOUKALIIA U
CIIEHUAJIM3AIIMA CIIOPTCMEHA

K. Xeeoenuosze, M. Mnamoouweuu

Akaziemust pU3MYECKOro BOCIIUTAHUS U CTIOPTA, I. Tounmucn

PE3IOME

B npouiecce McceI0BaHMs BHIABIIACH 3aBUCHMOCTB MOKA3aTeNsl YaCTOThI dIEMEHTAPHBIX JABIKEHHUIT
OT BO3pacTa cropTcMena. Ho m3MeHeHMs [aHHOTO nokasaTesisl MPOMCXOMAT HEPABHOMEPHO B PasHOM
Bo3pacte. Hanpumep, ecriit 10 17 jieT 3TOT nokasatesnb pacteT GbICTpo, To nocne 17-1eTHero Bo3pacTa
MPUPOCT  HE3HAUYMTENbHbIH. MaKkCUMaTbHOTO jke MOKasaTeNll YacToTa dJEMEHTAPHBIX JBIKEHMIt
JIOCTUraeT B Bospacte 22 jieT. DTOT MoKasaTeib 3aBUCHT M OT YPOBHS TPEHHPOBAHHOCTH CIIOPTCMEHA I
MOJKET ObITh MCTIONB30BaH Kak OIMH U3 MoKa3aTeNeii TPeHMPOBAHHOCTH.
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DEPENDENCE OF THE MAXIMUM SPEED OF ELEMENTARY MOVEMENTS
ON THE AGE, QUALIFICATION AND SPECIALIZATION OF SPORTSMEN

K. Khvedelidze, M. Mnatobishvili

Georgian Academy of Physical Education and Sport, Tbilisi

SUMMARY

During the research, dependence of maximum frequency index of movements on sportsmen’s
age was revealed, though the variation of the noted indices is unequally presented in various ages.
For example, if this index quickly increases at the age of 17 together with the age, this growth is
insignificant after the age of 17. The maximum index of frequency index of movements is reached
at the age of 22. This index significantly depends on the training level of the sportsmen and it may
even be one of the characteristic features of sportsmen’s training in general.
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K. Xeeoenuosze, M. Mnamoouweunu

Akanemus Qusnyeckoro Bocnutanus u cnopra I'py3uu, Tounncn

PE3IOME

B pesynbTaTe MHIyUMPOBaHHMS YTOMICHHs MbIXATeNbHBIX MBI (TyTeM TMPOMICHHOTO
M30KaMHMYECKOTo TUIEepIIHOe) JI0 Hauana TPEHNPOBKH, yMEHbIIACTCS MOKa3aTelb UTUTENbHOCTH
BLIHOCIMBOCTH. J{ake y JIMLL, BEJYLIMX HECTIOPTHBHbIH 0Gpa3 KU3HH, OCPEICTBOM YNpaKHEHHIi,
BO3MOXKHO  yJlydylieHHe (YHKUMii JbIXaTeNbHbIX MblL Ha 62-75%. Kak npasuno, y
CHCTEMaTHYECKH TPEHUPYIOLIMXCS CTIOPTCMEHOB, BMECTE C BHICOKOIT BLIHOCTHBOCTBIO OPraHH3Ma,
XOpOLIO TPEHUPOBAHbI M JbIXaTe/bHbie MbILILbL HecMOTps Ha 3TO, MyTeM IOTOJHHUTENBHBIX
YNpakHEHHI BO3MOXKHO JanbHeiiliee yBeqnueHHe (YHKIMOHAIbHONH S()DEKTHBHOCTH bIXa-
TeJIbHBIX MBIIIL, @ 3TO CBHACTENBCTBYET O TOM, UYTO, C TOUKHM 3PEHMs YNyulIeHHs (yHKIHO-
HUPOBAHMA [bIXATENbHON CHCTEMBI, CYIIECTBYET HEKOe (M3MOIOTHYECKOe MNPOCTPAHCTBO.
OcBoeHMe HMMEHHO 3TOrO NPOCTPAHCTBA MPOMCXOJMT, KAk TMPaBMIO, MPH HHTEHCHBHBIX U
LieJIeHanpaBJeHHbIX YNPOKHEHUAX, YTO XOPOIIO BHIHO M3 PacCMOTPEHHBIX HaOMONeHHil Ha
TPEHNPOBAHHBIX M HAUMHAIOLIUX CTIOPTCMEHAX.

THE INDICES OF RESPIRATORY SYSTEM IN BOXERS HAVING
DIFFERENT QUALIFICATION AT GRADUALLY INCREASING LOADING

K. Khvedelidze, M. Mnatobishvili
Georgian Academy of Physical Education and Sport, Tbilisi

SUMMARY

The endurance index is decreased as a result of the induction of respiratory muscles fatigue
before exercises. Even among individuals following non-sporting lifestyle, the function of
respiratory muscles can be improved by 62-75% via exercises. As a rule, sportsmen having
intensive exercises are distinguished by high endurance and well-developed respiratory muscles.
Though, the further development of effectiveness of the respiratory muscle functions can be
provided via additional exercises. This means that, from the point of view of development of
respiratory system functioning, there is some specific physiological space. And exactly this space
is being occupied via intensive and target exercise, widely shown in the results of observations
held among well-trained and beginner sportsmen.
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HMMYHOMOJIYJISITOPHASI, AHTHOKCH/IAHTHA ST
AKTHUBHOCTD IIPEITIAPATOB ®EHOBHHA U YHA JIE TATO

JI JDicawu, H. Nozebaweunu, T. Canukudze

TGunucckuit rocyapcTBeHHBIN MEAMLMHCKHUIT YHUBEpCHTET

Lenbio HACTOSILIErO HCC/IEI0BAHUS SIBUJIOCH YCTAHOBJIEHHE HMMYHOMOJY/ISITOPHOI,
AHTHOKCHAAHTHON AaKTHBHOCTH mpenapatoB ®exoBuHa u Yna e ['ato B MoaenbHOI
cucreme kierok Jurkat (T-kiaeTounbiii iumdobaacTHblii Jeiiko3, DSMZ — Deutsche Sam-
mulung von Mikroorganismen una Zellkulturen), HWHKYOGHPOBAHHBIX B YCJOBHSIX OKHC-
JINTEJILHOTO cTpecca.

B pesysbTate nammx ucenenoBanmii Gb10 YCTaHOB/IEHO, YTO 24-yacoBasi HHKYOanust
kietok Jurkat c nep 10 P TBYET Hapy Gas1anca peloKe cHCTeMbl
M PasBHTHIO OKHCJIHTENLHOrO CTpecca, CHHAKEHHIO MHTOXOHAPHAIBLHOIO MeMOPaHHOro
NOTEHUHAJIA H KHU3HECNOCOOHOCTH KJIETOK.

IMox Bausinnem Yua e 'ato u @ ne p '0 MUTOXOH/APHAJILHOIO
TMOTeHUHANA NPUOJIHKANOCH K KOHTPOJILHBIM 3HAYEHHSIM, YTO YKA3bIBAET HA CHIIKEHHE
BEPOSITHOCTH THOEIN KJIETOK M BOCCTAHOBJIEHHH HX OKHCJIHTEJLHOTO TOMEOCTa’a M
KH3HECNIOCOOHOCTH. AHTHOKCHIAHTHASI, UMTONPOTEKTOPHASI AKTHBHOCTL DeHOBHHA U YHa
ae T'aTo MO3BOJISIET PEKOMEHAOBATH MX /ISl HCTIOB3OBAHHS MPH PA3IMYHBIX BOCTIAI-
TeJAbHLIX Mpoueccax, B TOM 4HC/Ie BOCNAJeHHH TKaHeii mapanonta. OanoBpemMeHHOe
HCNOIb30BAaHHE STHX NpenapaTos OyaeT 3G ¢eKTHBHO KOPPErHpoOBaTH HMMYHOJIOTHYECKHE
HapyIIeHHsl, XapaKTepHble VIS Bocnaienusi, nockoabky PCK — Baxneiimne mexnatopni T-
KaeTok. TlocpeacTBOM — perysiuii  HHTCHCHBHOCTH OKHCJAHTENBHOTO —CTpecca Gyner
BO3MOKHO 00€CHednTh MOYJISAUHIO KJIETOYHOr0 HMMYHHTETa M, TeM CaMbiM, 00eCHeunTh
G PeKTHBHOCTL PeadHINTALMN NATOIOrHYECKOro NpoLecca.

KuioueBbie cioBa: oKHC/MTENIbHBIN CTpece, MATOreHes, LUMTONPOTEKTOPHAS AKTHBHOCTH,
DenosuH, YHa 1e ['ato

Mo nanubiM BO3, wacTota BOCHAIMTEBHBIX 3aG0seBaHMI napajoHTa COCTaBJIsIeT
98% BocnanuTesnbHbIX 3a60seBaHui. ITH 3a60NeBaHHs LIMPOKO PacHpOCTPAHEHbI Kak
CPE/M NaLMEHTOB cpe/iHero Bospacta (35-44 siet) — 65-95%, Tak 1 cpenu monoabix (15-
18 niet) — 55- 89%. Kpome 1wmpoKkoro pacnpocTpateH s, BOCHAIUTENbHbIE 3a601eBaHMs
TapajloHTa YacTO XapaKTepH3yIOTCs aKTHBHBIM MPOSIBJICHHEM, YaCThIMH PELMAMBAMH H
OTPHLATE/ILHEIMK d(eKTaMH Ha opraHusM nauuenta. Bocnanurenbhble 3a601eBaHus,
STHOJIOTHl, IATOT€HE3 M ONTHUMAJIbHAS TAKTHKA JICYSHHs BCE elle He yCTAHOBJICHDI.

Cpeznt MHOrOUHMCTICHHBIX (DAKTOPOB, yUYacTBYIOIMX B NATOreHE3e BOCHATMTENbHbIX
3a00seBanMii NapanoHTa, BE/yllee MeCTO MPUHAIEKUT MUMMYHHOI cucTeme. Kowmro-
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HCHTBI MMMYHHOH CHCTEMbi, BK/IOYas (YHKUMOHANBHYIO aKTHBHOCTh MMMYHHOKOM-
METEHTHBIX KJIETOK, HWIpaloT BaKHYIO pPOJb B pPEryislMH TIOMEOCTa3a CIM3MCTOM
060/104KH.

[Ton BosneiicTBrEeM pasnuHbIX (HaKTOPOB (TETUIOBBIX, XHMHUECKHX, MEXaHHYECKHX,
GaKTepHalbHBIX M T.I.) B TKAHAX MapajioHTa PasBUBAIOTCH BOCHATHTENbHbIE NpPOLIECCh,
COMPOBOKAAIOMMECS  JIOKATLHBIM  HAKOIIEHHEM  JTMM(OLMTOB M Makpodaros,
YCHIICHHBIM BBICBOGOXK/IEHHEM BOCTIAMTEBHBIX LUTOKHHOB, (DaKTOPOB pocTa peak-
THBHBIX CoeanHenuit kuciopona (PCK), B mambheiiem criocoGerByioumx MOBPEIK-
ACHHIO KJIETOUHBIX U CYGKIETOUHBIX MeMOPaH, AMCHYHKIMM hePMEHTHBIX KOMIIEKCOB 1
TOBPEKICHHIO TKaHeH POTOBOI nonocTH [2- 6].

B otux npoueccax PCK npuuamiexut ocobas poab. Hekomnencupyemoe auTh-
OKCHJAHTHOMH CHCTeMO# u30bITOuHOE 06pasoBanue PCK WHULIMMPYET Pa3sBUTHE JIOKAIb-
HOrO  OKMCJMTENBHOTO CTpecca, CrnocoGCTBYIOWEro HAPYUIEHUIO JKH3HEHHOTO LKA
KJIETOK TKaHEH MapaJoHTa, MHUIMALIMIO ANONTO3a H ACTPYKIIMIO TKAHeHi.

HecmoTps Ha TeoperHueckylo M MpakTHUeCKYIO 3HAUMMOCTH BBILICOTMCAHHBIX
MPOLECCOB B (YHKUMOHMPOBAHMU TKaHel MapajoHTa, MEXaHH3MbI PasBUTHS BOCHAMH-
TENBHBIX MPOLECCOB MapajIoHTa 10 KOHLA He U3yUYeHbI.

Hcxons u3 BbilleckasaHHOro, SICHO, YTO B MpOLECCe JeYeHHs BOCMANCHMS TKaHeil
NapajioHTa Lenecoo6pasHo npuMeHeHHe HMMYHOKOMIETEHTHBIX TPerapaTos, KOTOpbIe
ofecreyaT HOPMATH3ALMIO MECTHOTO M OBIIEro MMMYHHTETa BCErO opranuzma. C aToii
TOYKH 3peHHsl, OCOObIH MHTEpec MpeaCcTaBifeT GHOIOrMYECKH AKTHBHBIC npenaparbi
PACTHUTENILHOTO MPOMCXOXKACHHSA, KOTOPbIE XapaKTepU3yIOTCS aJalTOreHHBIMH CBONMCT-
BaMH, 06ECneunBaloT HeMTPaIM3aLMIO CBOGOHBIX PAINKAIOB, BHIBEACHHE HX H3 opra-
HU3MA, CHHKCHWE YPOBHA TMMOKCHM M T.Ja. K wuuciay Takux npemapartoB oTHocsTes
DenoruH 1 Yua ae [ato.

Llesibio HACTOAIIEr0 HCCeA0BAHNS SABUNOCH YCTAHOB/IEHHE MMMYHOMOJLYJITOPHOI,
AHTHOKCHIAHTHOW aKTUBHOCTH npernapatos MeHoBuua u YHa ae [ato.

MATEPHAJI U METOJBI

B pabore ucnonbsosanbl kietkn numuu Jurkat (T-kneToumsiii numdobnacTHsli
Jnefiko3, DSMZ — Deutsche Sammulung von Mikroorganismen una Zellkulturen), 0.3-
0.6x10° B 1 M cpentbl. Kretkn pasmuoxanics B Guoaxtuehoii cpene RPMI 1640
(“Gibso”), conepxauieli HHAKTMBUPOBAHHYIO SMOPHOHANIBHYIO TEIA4bIO  ChIBOPOTKY
(“Sigma”), L-rinyramar (4 mM), nenuumnnuu (100 ex/mn) u crpentomunmt (100 en/mo),
npu 37°C Bo BaxkHoii cpeze ¢ 5% CO,.

Jlisi MONeNMPOBAHMS OKMCIMTENHOTO CTpecca B MHKYGALMOHHYIO cpely KJIeTok
Jurkat no6asnsnu 30% nepexucek Bonopoaa (H,0,), B 103e 100 MxM.

O6 antHoKcHIaHTHOM akTHBHOCTH DeHoBuHA U YHa 1e [ato CY/IMIIH TI0 pe3yJibTaTam
MCCJIC/IOBAHUA PEJIOKC-CTATYCa W KU3HECTIOCOOHOCTH KIIETOK, HAXOAALIMXCS B COCTOSHUM
OKHCJIUTENBHOTO  W/WIIM  HWTPOTEHHOTO CTpecca, nocie 24-4acoBoil MHKYGAaLMM ¢
YKa3aHHbIMH Mpenapatamu B o3e 5.8 Mkr/mi.

AKTHBHOCTh aUTHOKCHIAHTHBIX (hEPMEHTOB, cynepokcuaaucmyTassl (COJMl) u kara-
Masbl OMPENIEIIANM CIEKTpo(hoToMETpHUeCKUM MeToztoM. KiteTkn npeasapuTensho o6pa-



GaTbIBaIM YJNBTPA3BYKOM IIPH TEMIeEpaType Jjbja. AKTMBHOCTE (DEPMEHTOB ONpeessin
10 OTHOLLEHHIO K cofieprkaHuio Genka [1].

O penokc-craTyce KIETOK CyAWIM IO coiepxkanuio cynepokcua- (O,"), nwumo-
nepokcuapaarkanos (LOO"), ceoboaHoro okenaa asora (NO) M aKTMBHOCTH aHTHOKCH-
nanTHoro Qepmenra cynepokchmaaremytassl (COM). Coaepxanne O,’, LOO™ u NO
ONpeJesisiIi METOIOM 3JIEKTPOHHOrO napamarHutHoro pesonanca (OI1P) ¢ ucnose3o-
BAHMEM COOTBETCTBYIOLIMX CIHH-METOK (5.5-mumerwi-1-nupponun-N-okenn, DMPO;
(o-¢penmn-N-tper-0yrunuutpon, PBN; mustunantinokapbamar, DETC) [1, 6]. Cnekrpsl
OIIP peructpupoBanu Ha paguocnektpomerpe PO-1307, onepupyiouiem Ha 4acToTe BbI-
COKOBOJIHOBOTO M3JTyuenns 9.77 kI 'L, NP1 MOLHOCTH MHUKPOBOJIHOBOrO M3tyuenus 20 MBr.

JKnsHecrocoGHOCTb KIETOK onpe/essiiv ¢ nomolpio pearenta MTT (3[4.5-numerni-
THa3on-2-uin]-2.5-audenun-rerpazonuit 6pomnna) ("Sigma Chemical Co"). Knerkn (2x10°
KJIETOK B siueiike) MHKYOMpOBalM B MPUCYTCTBHH aumeTwicynbduaa (DMSO, 0.5%) B
Tevenue 8 4. Jlanee k kierkam noGaensiin MTT (koHeuHasw KOHLEHTpauus | mMr/mi) v
MHKYOMpOBaIM J0MONHNTENBHO B TeueHne | 4 npu 37°C (95% Bospyxa / 5% CO,), a
3aTeM CMELIMBAIM C JAMMETHI()OPMAMHIOM M ONMPEAENAIM ONTHYECKYIO IUIOTHOCTh
ocaaka npu JuiMHe BOJHBI 570 HM. Jlis Mccieiyemoil CyCrieH3MH pPacCUMThHIBAJICS
koo puument nponudepaunn: K = A/ Avoumpon

Kpome Toro, onpezensyioch 3HaYeHHe MUTOXOH/JPHAILHOTO MOTeHLHaNa Ay, KIeTOK
Jurkat METOZOM MPOTOYHOM LIMTOMETPUH C HCIIONB30BAHHEM JIMIOGHIBHON KaTHOHHOM
metku 3.3’-dihexyloxacarbocyanine iodide — DiOCs C 9TOM Lie/bI0 KJIETKH (B KOJHYECTBE
1x10%) unkyGuposanu 0.2 pM-bim pactBopom DiOCs B Teuenne 15 MUHYT, TpH TeMIie-
parype 37°C. Uccnenosanus npooaniyu Ha anmapare Becton Dickinson, US. Bo3Gyx-
nenne DIOCg-oM perucTpupoBasoch Ha JUIMHE BOJTHBI 488 HM, SMUCCHIO OMNpeesisii Ha
JUIMHE BOJIHBI 530 HM.

CratucTryeckyro 06paGoTKy MPOBOIMIIH ¢ MOMOLLBIO NIPOrpaMmMHoro nakera SPSS 12.0.

PE3YJIbTATBI U OBCYKJIEHUE

C Uenblo YCTaHOBJIGHHs AHTHOKCHIAHTHOH aKTHBHOCTH MCCJIEyeMbIX Npenaparos
onpenensnack aktuBHocts COJl, katanasel M riayration penyktussl (I'T) B kieTkax
Jurkat mnocne 24-vacopoii uHkyGaumm ¢ H,O,, M uccienyembiMM Npenapatamu
(tabanua 1).

Nokazano, uro mocie uHKybGaumu ¢ H,O, akruHocts COJ[ B kierkax Jurkat
ymeHbluaercs, coctabisas 20.7% oT KOHTpOJNBHBIX 3HaueHWi; npu nobasnenun Deno-
BUHAa MM YHa ae [ato u3ydaemslii mokasatens Bospactaer 10 85.3% u 60.6%,
cooTeTcTBeHHO. [lIpu onHOBpeMeHHOM J00aBieHu B MHKyOauuoHHyto cpeny deHo-
BuHa M YHa e 'ato aktusHocts CO/J BozpacTaet 10 80.2% OT KOHTPOJIBHBIX 3HAYEHHH.

Bo Bpems 24-uacoBoii uHkybaumu kierok Jurkat ¢ H,O, akTHBHOCTH Karanassl B
kinetkax Jurkat W cocraeisna 265% OT KOHTPOJIBHBIX 3HAYEHHH; NpH J100aBIEHHH
@Denosuna uan Yua e I'ato usyuaemblii nokasatenb BospactaeT 10 182% n 244%,
cooteeTcTBeHHO. [lpu onHOBpeMeHHOM J00aBieHuH B MHKyGaumoHHyio cpeay DeHo-
BUHA M YHa e ['aTo aKTMBHOCTH KaTaja3bl yMeHbliaeTcs 10 162% OT KOHTPOJIBHBIX
3HAYEHHUH.
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Tabamua 1
HMsmenenne akruBroctn COJI M KATANA3BI B KIETKAX Jurkat
YceaoBusi HHKyGaunu con KaTanazﬁ
Jurkat cell (konTposs) 16.4+2.0 1.15+0.20
Jurkat cell+H,0, 34+1.2% 3.05+£025*
Jurkat cell+ H,0,+®enoBun 14.0 + 1.8** 2.10+ 0.22%*
Jurkat cell+ H,0,+VHa ae ato 9.7 + 1.8%* 2.81 +£0.32%*
Jurkat cell H,0,+Yna ne I'ato+®eHosun 14.8 + 16.6%* 1.87 £ 0.27**

Ipumeyanue: * — cratucTuuecku ZI0CTOBEPHbIE M3MEHEHHs 10 CPABHEHMIO C KOHTpOJIEM
(p<0.001); ** — cratucTiyecku nocroBepHas d)(EKTUBHOCTL NeueGHOro cpeacTsa  mo
CpaBHEHHIO ¢ KoHTposieM (p <0.001)

Hsyuenne nsmenenus conepkanmus O,, LOO™ u NO B knerkax Jurkat nocne 24-
HacoBoi unkyGaunn ¢ H,O, u nceneyeMbiMu nperiapatamu T0Ka3aJ10, YTO MOC/e MH-
kybauun ¢ H,O, B cnekrpe DIIP kietok Jurkat BbiseasioTcs HHTeHCHBHBIe DI1P-
curhansl O, u LOO' (tabn. 2), a uurencuBHocts DITP-curHama cBoboaHoro NO
Bo3pactaer Ha 11.8%, no cpaBhennio ¢ koutposnem. JoGabnenne B MHKYGaLMOHHYIO
cpeny PeHOBHHA NPUBOJNT K yMEHbILIEHHIO cofepxanus O,", LOO" u cBoGoanoro NO
(cootBeTcTBeHHO, Ha 37%, 68.6% wu 19%). YMenblienue cozepxanus O, , LOO" u
cBoboaHoro NO Habmonaetcs Tarke TpH 106aBIeHHH B HHKYGALIMOHHYIO cpeny YHa ne
Fato (cootBerctBenHo, Ha 15%, 43% u 20%). OnHoBpeMeHHOEe j0GaBNeHHe B
MHKYOALMOHHYIO cpefly 0GOMX NMPenapaToB 3HaYMTENbHO YMeHbLIaeT cogepxkanue O,
LOO" u cBoGonnoro NO (cooTBeTcTBeHHO, Ha 58%, 73% u 14%)

Tabnuua 2
n T HBIX PA/IHKAJIOB B KJIETOUHO# KyabType Jurkat
Yenosus uuky6aunn 05 g NO HbNO
(Mm/Mmr) (Mm/mr) (Mm/mr) (Mm/mr)
Jurkat cell (konTposs) 02+03 0.1:£02 11.0+£13 -
Jurkat cell+H,0, 72+09*%]| 7.0+ 1.0* 13.0&1:5 -
Jurkat cell+H,0,+®eHoBun 4.5£0.2%% 22+0.6%* 10512 -
Jurkat ceH+ H,0,+YHa ne Tato 6.0£0.7 | 4.0+1.1%* 100+ 1.2 -
Jurkat el H,0+ Vi go 3.0£08%| 20£07% | 112412 :
["aro+deHoBHH

Tpumeyanue: cm. Tabnuuy 1

B Tabnuue 3 npuBeneHbl pe3ymbTaTHl MCCIENOBAHMS KM3HECTIOCOBHOCTH KJIETOK
Jurkat non neiicterem H,0, u ucenenyempix npenaparos (MTT rect). B ycnosusx 24-
4acoBOM MHKybaumu kietok Jurkat ¢ H,O, ku3HecnocoBHOCTB KJIETOK 3HAYMTEIbHO



chmkaercss (K =0.1; K= 0.2). TIpenaparsi ®eHoBrH n YHa ae ['aTo Mo OTAENBHOCTH U
COBMECTHO HE OKa3bIBAIOT CYLIECTBEHHOTO BJIMAHMSA Ha >KU3HECTIOCOOHOCTh KIJIETOK
Jurkat (K=0.81, K=0.9, K=0.85), oxnaxo 106aBieHue 5THX Mpenapatos B HHKyGa-
LHOHHYIO cpety BMecTe ¢ HyO, w/vnn SNP noBbiiuaer jxu3Hecnoco6HOCTh KIIETOK.

Tabnmua 3
nu ust nposudep it akTHBHOCTH KJeToK Jurkat

YcaoBust HHKy6auun MTT rect K
Cpena unkyGaumn 0.190 £ 0.15
Jurkat cell (koHTpoJIB) 0.460 +0.19 1
Jurkat cell ( ®eHoBuH 0.410+0.14 0.81
Jurkat cell+YHa ne 'ato 0.430£0.15 0.9
Jurkat cell+YHa ne 'ato+®eHoBun 0.420+0.14 0.85
Jurkat cell+H,0, 0.210+0.17 0:1*
Jurkat cell+H,0,+®eHoBHH 0.480+0.14 Ll *%
Jurkat cell+H,0,+VHa ne 'ato 0.300+0.15 Qg% %
Jurkat cell+H,0,+VHa ne [ato+®enosun 0.410+0.18 0.81**

Ipumeyanue: cMm. Tabanuy 1

VcTaHoBNIeHO, YTO B YC/IOBHAX 24-uacoBoit uHKyGaumm kimetok Jurkat ¢ H,0,
3HAYCHHE MHTOXOHAPHAILHOrO MeMOPAHHOrO NOTEHLMAJa 3HAYMTEILHO YMEHbLIAIOCH
(Ha 42%) (Tabnuua 4).

TaGanua 4
H3menenns 3HAYEHNS! METOXOHAPHAILHOTO
MeMOpaHHOro noTeHnHa a Kierok Jurkat
MapKep FOMTROAE ;lf‘(‘): q)l:lllco)lzi:ﬂ YH:{ZISZ;—ETO Hlo;’:a :;e;:::“ !
All 100 100 100 100 100
M1 66.7 45 53 51 58
M2 317 55 47 49 42

Ipenaparsi ®eHosun U Yha e ['aTo M0 OTAEABHOCTH CMOCOBCTBYIOT YBENHUCHHIO
3HAYeHHs MeMOPaHHOTO MNOTEHLMaNa MHTOXOHApHii Kietok Jurkat wa 17% u 13%,
COOTBETCTBEHHO. OJHOBpEMEHHOE J100aBIeHHE STUX MPENapaToB B MHKYGALHOHHYIO
cpeny Bmecte ¢ HyO, 3Hauenns MeMOpaHHOro NMoTeHLMana MUTOXOHIpHIi Kietok Jurkat
BO3pacTaet Ha 17% u coctassier 87% OT KOHTPOJBHBIX 3HAUEHHIA.

Takum 06pasom, B pesynbTaTe HCC/IeI0BaHUS HAMK GbLTO YCTAHOBJIEHO, 4TO DEHOBHH
1 YHa ie ['aTo He 0Ka3bIBAIOT BIIMSHKA HA XKH3HECTIOCOBHOCTh, MHTEHCHBHOCTD aroNTo3a
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M COCTOSIHHE PEZIOKC-CUCTEMBI HHTAKTHBIX KieTok Jurkat. [pu noGasnenun derosuHa u
Vua ne I'ato B uHKyGaumonnyio Ccpefty kietok Jurkat, MHKYGHPOBAHHBIX B yCIOBMAX
OKHMCJIHTEILHOTO CTpecca, BBIABMIIACH APKO BHIPAXKEHHAS AHTHOKCHIAHTHAS aKTHBHOCTS
STHX TPENapaToB, O YeM CBHIETEIbCTBYET CHIKEHHE COJICPXKAHUSA  CYMNepOKCH-,
JMMONEPOKCHA PaJMKATIOB M CBOOOJHOTO OKCHAA a30Ta, HOPMATM3ALMS AKTHBHOCTH
COJ1 u xaranasbl. TIpu 5TOM BO3PACTAET HHTEHCHBHOCTE MHTOXOH/IPHATIBHOTO JIIXaHUS
(no nanubiM MTT Tecra).

OG wnuTeHcHBHOCTH anonTosa B kietkax Jurkat Mo CYAWNIH TI0 3HAYEHHIO MeM-
OpaHHOro noTeHUMana MUTOXOHAPHI KieTok. Kak M3BECTHO, MpPOLIECC MepeHoca ek~
TPOHOB € MOJIEKYIAPHOTO KMCIOPOJA B TPAHCTIOPTHOM ey MHTOXOH/IPHH COMPOBOX-
AAeTCs aKTUBHBIM MepeHocoM mpotonos (H') u3 MuToXoHapHasbHoro MaTpHKkca B
MeXKMeMOPaHHOE MPOCTPAHCTBO, YTO COMpOBOXIAeTCs 06Pa3OBaHMEM 3EKTPOXHMH-
HECKOro rpaauenta. DHeprus 3TOro rpajgMeHTa MOKET ObITh MCIIOIb30BaHA MHTOXOH-
ApuaMu ans cuntesa ATP. B cBssu ¢ aTum, 3Hauenue 9NIEKTPOXUMHHYECKOrO IpajiMeHTa
(M TeM caMmbiM 3HaueHHe MeMOpaHHOro MnoTeHLMasa MHUTOXOHIpPHH (Ay)) oTpaxaer
OHEPreTHYECKUH pecype MHTOXOHAPH, a 3HAUHT, KH3HECTIOCOGHOCTS KJIETKH U
BEPOATHOCTD PA3BUTHS B HEH aronTo3a MM Hekposa. Muroxonnpus urpaer wuouesyio
POJIb B MHHUMALMK MEXaHH3MOB TMOEH KIETOK, a MHTOXOHAPHATbHBIH MeMOpaHHBbIi
noteHuman (Ay) sBiseTcs AMATHOCTHYECKHM MapKepoM SHepreTHYecKoro pecypca, a
3HAYHUT, KM3HECNOCOOHOCTH KieTku. CHibkeHue SHEPreTHYEeCKUX 3aracoB KJIETOK
CI0COGCTBYET MHTEHCH(MKALIK OKHCIHTENbHOTO CTpecca U MHULIMALMK arlonTo3a.

B pesysnbrare Hawmx vcenenopanmit 6ui10 YCTaHOBJIEHO, 4YTO 24-yacoBasi UHKy6aMs
Kkierok Jurkat ¢ mepekucbio Bonopona CMOCOOCTBYET CHHKEHHIO MHTOXOHIPHAILHOrO
MEMOPaHHOrO TMOTeHUMaNa, a 3HAYMT, MHMLMALMH AMONTO3a KJIETOK, 4TO COMpo-
BOMAANIOCH Takoke HApYLIEHHEM GalaHca PESIOKC CHCTEMbI H PA3BUTHEM OKHCIHTENLHONO
cTpecca.

Mox Bausuuem VYha ne Tato u DeHoBuHa 3HaueHMe MeMOPaHHOrO  MHTOXOH-
APHATBHOrO MOTEHLMANA NIPUOIHKANOCH K KOHTPOIBHBIM 3HAYEHHMAM, YTO YKa3bIBaeT Ha
CHWKCHHE BEPOATHOCTH TMGENM KIETOK M BOCCTAHOBIGHHH MX OKMCIHTENbHONO
rOMEO0CTa3’a v KU3HECTIOCOOHOCTH.

AHTHOKCHJIAHTHAs, UMTONPOTEKTOPHAs akTHBHOCTL (DeHoBMHA M VHa ne Tato
MO3BOJIACT HAaM PEKOMEHIOBATH WX [ HCTIONB30BAHMS MPH PasiM4HBIX BOCHANH-
TCJILHBIX TIPOLIECCOB, B TOM 4HMC/le BOCMANCHHM TKaHeil napaonta. CuuraeM, uTo
OAHOBPEMEHHOE MCIO/IB30BAHKME STHX MpenapatoB GyaeT s dekTHBHO KOPperupoBath
MMMYHOJIOTHYECKHE HAPYLUCHHS, XapaKTepHble /Ul BOCTANCHMS, nockosibky PCK —
BakHelime meauaropel T-kietok. IMocpeactsom PEryJslMi UHTEHCHBHOCTH OKMCIIH-
TEIBHOrO CTpecca, BO3MOXKHO, 06eCneuMBaeTCs MOYIIALMS KIIETOYHORO MMMYHHTETA H,
TEM CaMbIM, MOBBILIACTCA 3QHEKTHBHOCTL peaGHINTALIMHM NATONONHYECKOro npouecca.
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IMMUNOMODULATORY AND ANTIOXIDANT ACTIVITY OF PHENOVIN
AND UNA DE GATO

L. Jashi, N. Gogebashvili, T. Sanikidze
Thilisi State Medical University

SUMMARY

The present article deals with antioxidant effect of Phenovin and Una de Gato on culture of in
vitro Jurkat cells. After the incubation period of Jurkat cells with Phenovin and Una de Gato the
viability of oxidative stress in the culture of Jurkat cells, superoxide radicals, lipoperoxide radicals
and nitric oxide (NO) and activity of antioxidant enzyme superoxiddismutase (SOD) the
mitochondrial membrane potential have been detected.

It was established that Phenovin and Una de Gato are characterized by well expressed
antioxidant activity revealed in the reduction of hyperproduction of oxygen and lipopo-
lysaccharides induced by oxidative and nitrogenous stress and the normalization of
superoxiddismutase activity.

Antioxidant and cytoprotective activity of Phenovin and Una de Gato are rocommended to
apply during the different types of inflammatory deseases, the inflammation of periodontal tissues
because of their antioxidant and cytoprotective activity.

The simultaneous application of Phenovin and Una de Gato is effective to correct
immunological disturbances. Reactive oxygen species are the main mediators of T-cells. After the
regulation of oxidative stress it is possible to modulate cell immunity and efficient rehabilitation of
pathological process.
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HHCTPYKIIMSI JJISI ABTOPOB

JKypnan “Ussecrust Haumonanbnoii Akagemun Hayk I'pysun, Guomennunnckas cepus”
TICHaTacT OpHTMHANLHbIE CTATHH B 0GIACTH SKCTIEPHMEHTAbHON GHONOMHH, (H3HONOTMH UYesoBeka 1
PKMBOTHBIX M MeMLMHBL CTaTbit 0630pHOTO XapakTepa NeyaTaloTcst TOIBKO Mo 3aKasy peiKOJIerni.

CraThi NPUHUMAIOTCS HA FPY3MHCKOM, PYCCKOM WM aHIIHACKOM f3bikax. B mobom ciyuae,
HE3ABUCHMO OT 53bIKa CTAThH, K Heil I0KHBI GbITh NPHIOKEHBI pe3ioMe (06beMOM He Gosiee 250
CIIOB) Ha BeeX Tpex s3bikax. CoflepikaHme Bcex Pe3ioMe JI0JKHO OBITH CTPOrO OAMHAKOBBIM I
COCTOATH U3 3ar00BKA, ABTOPOB, yUPEKACHUS, I/Ie BBINONHEHA PAaGOTa U JIAKOHHIHO H3JOKEHHBIX
— BBEJCHUA, LIeTH PabOThl, METO/IMKH, OCHOBHBIX PE3yJIbTATOB H 3aKTioueHus. B KOHLE pe3iome,
M3JI0)KEHHOTO Ha A3BIKE TEKCTA CTAThH, MPUBOAATCS 4-6 KIIOUEBBIX CIIOB,

OGbeM CTaTbl, C y4eTOM BCeX peslome U WTIOCTPATHBHOTO MaTepyaia JI0JKEH ObiTh He
Menee 5 i He Gonee 12 crpanmu (popmar A4). Jins neuatanns ctathu Goibliero oGbema Tpe-
OyeTcs cnenmanbHoe cornacue peakosierun. Craths O(hopMIISETCS COMNIACHO CTaHAAPTHOI py6-
PHKALMK: BBELCHHE, LeEb HCCIENOBAHMA, MaTepHal M METOJbI, pe3yibTaTbi, obcyxaeHne u
CIIMCOK JHTEPATypbl, KOTOPBIH COCTAaBIAETCA MO andasuty (IO GaMUIHAM MepBbIX aBTOPOB) U
Hymepyercs. [locnenoatenbHOCTs fOMKHA GbITH TaKOH — CrepBa IPy3WHCKHE WCTOYHMKH, a
3ATEM PYCCKHE M JIAThIHOA3bIUHbIC. CCHUIKH HA MCIONB30BAHHYIO JINTEPATYpy B TEKCTE yKa3bl-
BAIOTCsA COOTBETCTBYIOUIMMH HOMEPAMH B KBAJPaTHbIX ckoOkax. B crimcke JITEPATYPhI J10JIKHbI
ObITh yKa3aHbl: aBTOPbI (haMuwinm u MHULHAJIbI), HAUMEHOBAHHE XKypHata (KHHTH), FO1 W3/1aHus,
TOM, HOMEp W HOMepa MepBOil i nocieaHell crpaHuL. B ciyuae KHHTH, HEOGXOMNMO yKa3aTh
FOPOZ M Ha3BaHWE M3/IATE/bCTBA. @ COOPHUKA TPYNOB — CIIENyeT Takike yKazath pamunun u
MHHLMAJIBI PEJAKTOPOB.

CTaThsl B PENKOJUIErHIO MPENCTABISETCA Kak B pacreyaTaHHOM (2 9K3.) BHJ€, TaK M B BHIE
SJIEKTPOHHOIi BEPCHH HAa KOMIAKT-AMCKe (IOKHA GbITh Habpana B ¢opmate MS Word). Jus
TPY3MHCKOTO TeKCTa HeOOXOAMMO HCroNb30Bath wpupTsl AcadNusx u AcadMtavr, a s
PYCCKMX M JIaTBIHOA3BIYHBIX TekcTOB — Times New Roman (pasmep 12 pt). MexcTpounsiii
MHTepBan — 1,5, mons: cuesa 3,0 cM, CBEpPXY U CHH3Yy 2,5 cM, cripaBa — 1,5 cm. Yepho-Genbie
rpauKu OJKHBI GbITH NPECTABIEHb! B BH/IE (aiinos popmara MS Excel, Jpyrue yepHo-6eJbie
PHCYHKH MOXHO NpEACTAB/IATL M B BUAC OPHIMHANOB (HEINEKTPOHHAs Bepcus). L{BeTHble
WUIIOCTpAluK B KypHae He nevatarorcs. Tekcr, Tabuusl u rpaduku B JJIEKTPOHHOIT Bepchn
CTaThl JIOJUKHbI ObITh 3amucaHbl Ha KommakT-mucke (CD) B Buge OTAEIbHBIX aiinios.
Haumenosanus (aiiioB n/unm nanok 10mkHbl HAYMHATbCS © (bamunuu nepsoro asropa. Ha CD
AMCKE HE NOMKHO ObITh JAHHBIX, HE OTHOCALIMXCA K MaTepHaiaM CTaThi. Jucku aBTOpam He
BO3BpALLAOTCA. MecTa pasMmeleHus WUOCTpaLMi 1 TabINLL AOMKHBI GbITh YKa3aHbl B TEKCTe
ctathi. [loanuen k pucynkam HaGupaioTcs Ha OTAEBHOI CTpaHuLe.

Cratbsl 10kHA ObITh MOAMKCAHA BCEMH asTopamu. Ha nocnesneii ctpanuue ykasbiBaercs
HOMeEp TenepOHa U ampec JI.MOYTHI OFHOTO U3 BEAYWMX aBTOPoB. K craThe A0MKHO ObITH
TPIIOKEHO HANPABIEHHE OT aIMUHUCTPALMH YUPEKICHHS, B KOTOPOM BBIMONHEHA pabota.

euaTanne cTaThby B JKypHasle 0CYUIECTBISAETCS 32 CUeT ee aBTOPOB.

Peikonnierns Hanpasnser pykonuch cTaThd Ha PELEH3HPOBaHHE OOBIYHO JBYM aHOHMMHBIM
peuensentam. B ciyyae pasHOrniacHs BO MHEHHAX pelieH3CHTOB, MHeHie OJIHOTO M3 4JICHOB
Penakumontoro Cosera, crienanncra COOTBETCTBYILEH 061acTH, GyAeT pelaronmm.

Pycckoe pesiome onyGnukanHoli cTaThu neuaraercs B COOTBETCTBYIOUIEH cepui pedepa-
THBHOTO JypHasia Poccuu.

CnaBath CTaThi B peaKLMOHHBII COBET MOKHO €XKE/IHEBHO, KpOMe CyGOOTLI H BOCKpECEHbs ¢
12 10 15 yacos no aapecy: TGuIMCCKas MeaHIIHCKAs akanemus (np. Kerepan LlameGynn Sla,
KomH. 304, JTono Coxanze (599-298-348, 2-477-435) win B Hayuno-uccrieioBatebekom LEHTpe HayK O
Ku3hH, yi. Fotya, 14, npod. T. Bekas (599-587-027) unu npo¢. H. Mutarsapus (599-304-104).
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Science Research Center (L. Gotua St., 14), Prof. Guram Bekaya (599-587-027) or Prof. Nodar
Mitagvaria (599-304-104).
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