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I'unep6apuueckuii kucinopon (I'BO,) yrHeraer TAMK-epruueckyto ¢yHKIUIO B ro-
JIOBHOM MO3I€, YTO MPUBOIUT K PA3BUTUIO CYTOPOXHBIX peakluii B BUIE MapOKCU3-
MaJIbHBIX Pa3psinoB Ha DD 1 ABUTATEIbHBIX PACCTPONCTB, AaHAJIOTMYHBIX TE€HEPATU30-
BaHHOMY SITWJICTITUYECKOMY TpUIaaKy. Mul nipeamnosiaraeM, yto nechuuut FAMK-ep-
rnyeckoii Heiiporniepenaun B I'BO,, Bo3HMKalomMil 3a cyeT MOAABIEHMS CHHTE3a
T'AMK, moxeT OBITh IpeoaosicH myTeM OiokupoBaHus KimpeHca TAMK u3 cunantu-
YEeCKOM 1LIeu U 3aMeieHust ee (hepMEHTaTUBHOIO pacllieruieHus. B Hacrosiiem uc-
cJleloBaHUU U3yYaJIi pa3BUTHE CYIOPOXHBIX peaKLUil Y KPbIC MO/l 1aBJIEHUEM KUCIIO-
pona 5 ATA nocne 6mokansl TAMK-TpaHcmopTepoB ¢ TOMOIIBIO TUAarabMHa M MHTHU-
oupoBaHusi [AMK-TpaHcaMuHa3bl ¢ MOMOIIbIO BUradarpuHa. B pabore mosyuyeHbl
HOBBIE AaHHbIe 0 TOM, 4TO: (1) uHrubupoBanne FTAMK-TpaHcamuHa3bl ¢ TOMOUIBIO
BurabarpmHa i [AMK-TpaHCIIOpTEPOB ¢ ITOMOIIBIO THAarabuHa MpPeaOoTBpaIlaIo
pa3BUTHE CYIOPOT Yy KPbIC MO AaBJieHeM Kucjopona 5 ATA; (2) KUCTOPOIHBIE CYI0-
poru B I'bO, nposisnstmucs npu cHikennun FTAMK B Mosre Ha 30—40% ot ucxogHoro
ypoBHs; (3) umHruompoBanne I['AMK-tpaHcamMyHa3bpl ¢ IIOMOIIBIO BHUTabaTpUHA
npenotBpaiiano cHkeHue TAMK B ctpuatyme kpbic non aasiieHreMm 5 ATA. Crieno-
BaTeJIbHO, 3aMeyIeHue cuHanTtuueckoro kiupeHca FAMK wiu ocnabnenue dpepmeH-
TaTUBHOTO Pa3pyLICHMs] MeIMaTopa MOTYT 3HAUMTeJIbHO KomneHcupoBatb [ 5O,-BbI-
3BaHHOE ocyabieHue cuHTe3a [AMK 1 moBbICUTH KOHLIEHTPALIMIO TOPMO3HOTO MEIU -
aropa OO0 YypoBHsI, moctratouHoro mis peanusauuu [AMK-epruueckoiti ¢dyHKINM,
MpeAoTBpallalolieil pa3BUTHE CYIOPOXKHOTO CUHAPOMA.

Karoueswie croea: runepbapuiecKuii KNCIOPOI, TUNepOapuiecKre KUCIOPOIHBIE CYI0-
poru, TAMK, unruoutopsl TAMK-TpancnoprepoB, TAMK-TpaHcamuHaza, Buradar-
pVH, THarabuH
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BBEJEHUE

Kucnopon mon maBireHueM, IpeBBIAIOIIMM aTMOChEpHOEe, WU TUIIepOapuyecKuit
kuciaopon (I'bO,), HMIMPOKO UCITOIB3YETCS B MEAMLIMHCKOM NMPAKTUKE U MIPU MTOABOIHBIX
MOTPYXXEHMSIX TSI TTPOBEACHUST paboT B BKOHOMUYECKUX M BOCHHBIX MHTepecax. He-
CMOTpPSI HA OTHOCHUTEJIbHYIO 0€30MacHOCTh, nbixaHue ['bO, conpsikeHO ¢ pUCKOM €ro
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ToKkcudeckoro aeicteust Ha LIHC, KmMHMYeCcKUM NposiBJIeHEM KOTOPOTO SIBJISIIOTCS Ma-
poKcu3MasibHasi aKTUBHOCTh Ha DI’ ¥ TOHMKO-KJIOHUYECKHUE CYI0POTH, aHAJIOTUYHBIC
reHepaJIM30BaHHOMY SMUJIEIITUYECKOMY Tiputiaaky [1—3].

KotoueBast pojib B MHULIMMPOBAHUM KUCJIIOPOIHBIX CYTOPOT MPUHAIEKUT UHTEHCUB-
HO 00pa3yIouImMcs IIPU TUTIEPOKCHU PEIOKC-MOJIEKYJIaM — peaKTMBHBIM (hopMaM Kuc-
nopona (ROS) u azora (RNS), crtocoOHBIM 4epe3 OKUCIUTEIbHO-BOCCTAHOBUTEILHEIC
peaxkiy U3MEHSATh MOJIEKYJISIPHYIO CTPYKTYPY KJIETOK Y HapyIlIaTh MEXKKJIETOUHOE B3au-
MozeiicTBue. TToaTBepXKIeHUEM 3TOMY SIBJISICTCS TTOBBIIICHHOE 0Opa3oBaHUE B MO3Tre

npu 'O, komnoneHnToB ROS — cynepokcuaanuoHoB (O, ), TMAPOKCUIBHBIX PAIUKaIOB
(OH™) u nepexucu Bogopoaa (H,0,), mpuyem ypoBeHb UX MPOLYKLIMHU BO3PACTALT C yBE-
JINYEHUEM MaplUaTbHOTO NaBIeHUs BIbixaeMoro kuciaopoaa [4—6]. B0, Takxke ctumy-
upyeT mpoayknuio B Mo3re Takux RNS, kak okcunm azora (NO) 1 nepoKCMHUTPUT |7,
8], ¥ uX MoBbIlLIEHUE B MO3TOBOI TKaHU MPEALIECTBYET MOSIBICHUIO MAPOKCU3MATIbHOM
aktuBHOCTH Ha DT [9, 10]. BoBneuenHne ROS—RNS B naToreHes cyn1opoKHOro CUHIpOMa
B 'O, noareep:xnaeTcsi JaHHBIMM 00 YCKOPEHMM Cyaopor mnocie BeeneHus: NO-I10HOpoB
(SNAP) unu ux 3anepxku rocie nogasaeHust cuHte3a NO ¢ nomoinbio L-NAME [7]. Ycra-
HOBJIEHO TaK>Xe€, YTO y MblIlIeii-HOKayTOB 110 HelipoHanbHOt NOS cynopoxHasi peakiiysi B
I'BO, pa3BuBasaCh 3HAYUTEIBLHO MO3XKE, YEM Y OOBIYHBIX XKMBOTHBIX [11].

VYyactue ROS—RNS B MHMIMMpPOBaHWU CyZOpPOT IIpeAIiogaraeT HaJaudue PeaoKC-
YYBCTBUTEIbHBIX MUILIEHEN B MO3Te, BO3/IEICTBYE HAa KOTOPbIe MPUBOAUT K HAPYIICHUIO
3JIEKTPOTeHe3a B MO3TOBbIX HEipOHaxX M CMHANTUYeCKoi nepenaun. Hanbosiee BeposiT-
Hasl MUIIIEHb JIJI1 MHULIMMPOBAHUSI KUCIOPOIHBIX cynopor onpeneieHa B TAMK-epru-
yecKoil Heiiporepenade. YCTaHOBJICHO, YTO TUITepOAPUIYECKUN KHUCIOPOA WHTUOUPYET
cuaTe3 TAMK B Mo3Te, 4TO IIpUBOAUT K OCIA0JICHUIO TOPMO3HOI HEMpoIlepeaadn ¢ Io-
CJIEIYIOIINM CIBUTOM OajlaHca IpolieccoB Bo30yxkaeHus u TopmoxeHus B LTHC [12, 13].
JlokazaTeabcTBOM 3TOro siBisietcs: cHukeHue TAMK B MeXKiIeTO4HOIl cpede Mo3ra
KPbIC, 3apErUCTPUPOBAHHOE in vivo BO BpeMsl ' BO,-3kcno3numm ¢ noMouiso MUKPOIU-
anm3a, COMPSLKEHHOTO ¢ BRICOKOA(M(EKTUBHON XUIKOCTHOM XpoMaTtorpadueit [10, 12].
ITpuunHoit ymeHblueHust BHekseTouHoii TAMK B I'BO, siBUJIOCH CHUXXEHUE aKTMBHO-
ctu mryramatnekapookcmiasbl (GAD), kKaTaau3upyloleil CHHTE3 TOPMO3HOTO MeIraTo-
pa B HEpBHBIX KiIeTkax [14]. YraueTreHue dbepmeHTaTMBHOI akTUBHOCTH GAD mpoucxo-
JIUT 32 CUET ee S-HUTPO3WIMPOBAHUS — MIPUCOESAMHEHMS TPYTIIBI OKCUIA a30Ta K THUOJIO-
BBIM OCTaTKaM LIMCTeMHAa BHYTpHU OeJika-pepmenTa [15].

INpencraBieHHbIE JaHHBIE AOMYCKAaIOT, YTO MHIMOMpoBaHue cuHTe3a TAMK B royios-
HOM MO3re MpU T'MIIePOKCUN TIPUBOAUT K CHUKEHUIO €€ BBIACIEHUSI B CUHANTUYECKYIO
111eJ1b 1, CJIeA0BaTeNIbHO, K OCJIa0JIeHUI0 TOPMO3HOI MenuatopHoii hyHKIMU. B cBsi3u ¢
9TUM BO3HUKAET BOIPOC, MOXKHO JIA C TIOMOIIbIO KAKUX-TO BO3AEHCTBUI COXPAHUTDH CO-
NIep>XKaHUEe MeauaTopa B CMHANTUYECKOM TPOCTPAHCTBE HAa YPOBHE, IOCTATOUHOM ISl
peanu3alyu IMOJTHOLIEHHOI TOpMO3HOIi Heliponepenauu. I1ocie KBAHTOBOIO BbIIEICHUS
I'AMK B cMHanTM4YecKylo 1Iejdb U aKTUBALIUU MTOCTCUHANTUYECKUX PELENTOPOB, 00Ib-
11asi YacTh HEUCIIOJIb30BAaHHOTO MeIuaTtopa aKTUBHO yAAISETCSl U3 Hee IMyTEM BBICOKO
acdduHHOro Na*-3aBucuMoro 3axpara MeaTopa HEpPBHBIMU M ITHANTBHBIMU KJIETKAMU
npu ydactum 3ekTporeHHbix TAMK-tpaHcmoptepos [16]. YacTh MennaTopa macCUBHO
nuhbyHIMPYET B MEXKIIETOUHOE MPOCTPAHCTBO, TNI€ PeaTn3yeTcsi ero BHECUHAITUYe-
cKkas ToHmdyeckast Menuanwys [17]. Kputrnaecku 3Ha4UMMBIM 111 TOOASPKAHUST HEOOXOIM -
MOTO YPOBHSI MeAuaTopa B CUMHAIcax sIBIseTcs ero (hepMEeHTAaTUBHOE pacllerieHue c
yyactueM 'AMK-tpancamunasbl (TAMK-T), nokainM30BaHHOU MPEUMYILECTBEHHO B
acTpoIMTax roJIOBHOTO MO3Ta.

Mpu1 npeamnonaraem, 4yto 61okupoBaHue 3axBata [AMK u 3amMemieHue ee paciierie-
HUSI MOXET YBEJIMYNUTH COEPKaHUE MEANATOPAa B CUHANITUYECKOU 1IeJIN IO YPOBHSI, 10-
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CTaTOYHOTO IS 00ecIieyeHrsI TOPMO3HOM Heliporiepeaayu U, TaKUM obpa3oM, Oc1abuUTh
W NPENOTBPATUTh PA3BUTHE CYTOPOXKHOTO CUHAPOMA. [1JisI MPOBEPKU TOM TMTIIOTE3HI B
HacTosillei padore uzydanu pazputue cyaopor B 'O, y Kpbic, KOTOPBIM Mepel 9KCIOo-
3ulreit B kuciopoze rnoxa aasieHueM 5 ATA B 60KOBOI XKeTy104eK TOJIOBHOTO MO3Ta BBOIY-
JIM TUarabuH — ceJeKTUBHbIN nHrnoutop FTAMK-TpaHcnopTepoB u BUrabaTpuH — CejieK-
TuBHEI nHruouTop FAMK-Tpancammuasbl. [t ouenku conepxanust TAMK B ronoBHoM
mo3sre nipu 'BO, 10 1 nocne BBeAeHUSI UHTUOUTOPOB, ONPEAECIISUIM €€ KOHLIEHTPALIUIO C
TMOMOIIbIO BHYTPUMO3TOBOTO MUKPOAUAIN3A, COMIPSIKEHHOTO C BLICOKOMTPOU3BOIUTEIb-
HOI XUIIKOCTHOM Xxpomarorpadueii. Takasi mocTaHOBKA 3a7a4y U MOAXO/I K €€ PEIIeHUIO
SIBJISIFOTCSI HOBBIMM, TaK KaK aHaJIM3 CYIIECTBYIOIINUX 0a3 TaHHBIX TTOKA3aJl, YTO U3yUEHUE
MPOTUBOCYAOPOXHON 3(hdeKTUBHOCTU BurabarpuHa u tuarabusHa B I'bO, ¢ yuetom
ouieHKU nuHaMuk FTAMK B Mo3re 1o cux nop He TpOBOIUIOCh.

METOAbI NCCIEJOBAHUA

OTIBITH TPOBOOWIM Ha Kpbicax TMHUU Sprague-Dawley maccoii 307 £ 9 1, moiaydeH-
HBIX 13 nuToMHuKa “Ilymmao” (MockoBckast 06i., . Ilymuno, Poccms). IIporokon
onbIToB o100peH Komuccueit mo atuke MHCTUTYTA 3BOJIOLIMOHHON (DMU3MOJI0TUU 1 OUO-
xumMuu um. U.M.CeuenoBa PAH B cooTBeTcTBUU ¢ MexXIyHapOOAHBIMU PEKOMEH AU~
MU T10 MTPOBEICHUIO MEIMKO-0MOJIOTMYECKUX UCCIIETOBAHUI C MCTIOJIb30BAHUEM KMBOT-
HbIX (CIOMS, Geneva, 1985). 3a 5—7 nHeit 10 ONBITOB KaXKA0MY KUBOTHOMY T10]1 HAPKO-
30M (HemOyTas, 50 Mr/Kr) B G0KOBO >XeTyI04eK roJIOBHOTO MO3Tra BBOAWIM METALNTUYECKYIO
KAaHIOJIIO COIJIACHO CTepeoTakcmuecKuM koopauHaram [18]: AP = —1.0 mm, LM = +1.5 MM,
V= 3.5 mM. KaHoms1 yKperisuiach ¢ IOMOIIBIO 2-X CTAJIbHBIX BUHTOB, BBEPHYTBIX OUIIO-
JIIPHO B TEMEHHBIE 00JIaCTH KOCTH ueperna, u 3yoornpore3Horo neMeHra. [lepen onbita-
MU KaXI0MY XKMBOTHOMY Uepe3 KaHIOJII0 B 00KOBO XKeJTyI0ueK MO3ra C TOMOIIIbIO MUK~
pourmnpuiia (Hamilton, 20 MKJ) BBOOWIMU pa3ledbHO MCKYCCTBEHHBI JTUKBOpP (KOH-
Tpoib), BurabarpuH u TuarabuH. Ilpemaparel, monaydeHHble u3 Sigma Aldrich,
PacTBOpSUIM B UCKYCCTBEHHOM JINKBOPE, U UX COEPXKaHUE B pacTBope 00beMoM 10 MKJT
cocrasisuio: TnarabuH — 0.05 mr, Buradatpux — 0.5 mr. 2ZKMBOTHBIM KOHTPOJIBHOM I'PYII-
bl BBOAWJIM UCKYCCTBEHHBI JIUKBOP B 00beMme 10 MKJI. YKazaHHbIE 103bl UHTMOUTOPOB
He BBI3bIBAJIM IBUTATEJIbHBIX HAPYILIECHUI (IrcOanaHca) y XKUBOTHBIX, KOTOPBIX TECTUPO-
Basiv Ha BpaiatoiieMcs crepxxHe (Rotarod test). [Tocie BBeneHMs1 mperapaToB KpbIC TTO-
Memmaiau B 6apokamepy oobeMoM 100 1 110 1—2 KMBOTHBIX B KaxXIoM oIrbiTe. [ToBhIIIe-
HUE TaBJIeHUs Kuciaopona B Kamepe 10 5 ATA ocymiecTBisuin co cKopocTeio 1 ATA/MuH.
TemnepaTypy B Kamepe noaaep>kuBajiu B npeaenax 23—25°C, B1axkHOCTb — 0kKoJ10 60%,
conepxanue CO, He nipeBbitiano 0.05%.

Bo Bpemst 'BO,-3Kcno3uumy npoBOAUIA HEMPEPBIBHYIO BUACOPETUCTPALIMIO KUBOT-
HBIX B 6apokaMmepe. DKCMO3ULIMIO MTPOIOJIKAIN 10 MOSIBJIEHUS] TeHEPaJIM30BaHHBIX KJIO-
HUYECKUX WM TOHUYECKHUX CYIOPOT, a TIPU UX OTCYTCTBUU, MAKCUMaJIbHO 10 90 MuUH.
Bpewms nekomrmpeccuu cocrasisiio 8§ MuH. [lJist aHanm3a pe3ynbTaToB GMKCUPOBAIU Bpe-
Ms (B MUHYTaX) MOSIBJEHUSI MOTOPHBIX CYJIOPOXHBIX peakluii OT Hayajia 3KCMO3UIIUUN
>KMBOTHBIX B Kamepe Tpu aaBiaeHuu kuciaopoaa 5 ATA. [l aHanusa pe3yabTaToB (puk-
CUpPOBaJIM BpeMsl (B MUHYTaXx) TOSIBJICHUSI Pa3IMYHbBIX JIBUTATEIbHBIX HAPYLICHUI Y XK1~
BOTHBIX OT Hayaja KUCJIOPOMAHOUN skcrmo3uuuu mnon nasiaeHueMm 5 ATA. s konude-
CTBEHHOI OLIEHKU Pa3BUTHUS CYyIOPOT y KpbIC B GapoKaMepe MbI aianTUPOBaId U3BECT-
HYIO IIKaJTy CYIOPOXXHBIX COCTOSIHU, TTO3BOJISIONIYIO PA3eIUTh TSKECTh IIPUCTYIOB Ha
CTaIuuW: NBVMKEHME pTa W JIMlla, KUBAaHWE TOJIOBOM, KJIOHYC TMEepeaHUX KOHEYHOCTEM,
MOIBEM C KJIOHYCOM MEePEeTHUX KOHEYHOCTE M MOIbeM U MaJeHue C KJIOHYCOM TepeHuX
KoHeuHocTeil [19]. B ciyyae oTCyTCTBUSI CyTOPOXKHBIX MPOSIBICHUI 3a JaTEHTHBINA Tepuo
MPUHUMAJIM BpeMsI KUCJIOPOIHOI 3Kcno3uiuy paBHoe 90 MuH. Bcero B ombiTax MCIOJIB30-
BaHO 38 KpbIC, pa3iefieHHbIX Ha 3 rpyniibl. B koHTposibHOI rpymnmne 1 (7 = 14) XXUBOTHBIM Me-
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pen KMCJIOpOAHOI 3Kcro3ulyeit mpu gaBjieHun S ATA B 3KeJTylouyeK MO3ra BBOJWIN UCKYC-
CTBEHHBI JIMKBOP. 2KMBOTHBIM TpyTIIibl 2 (1 = 12) miepe TMIepOKCUYECKOM 9KCIO3UIIMEN B
MO3TOBO¥ XKeJTyI0YeK BBOAWIM BUTA0aTPUH, a KpbicaM rpymnrbl 3 (1 = 12) — TnarabuH.

B npyroii cepuu onpITOB HAa HAPKOTU3MPOBAHHBIX Kpbicax Sprague-Dawley ¢ momo-
1IbI0 BHYTPMMO3IrOBOIr0 MUKpoaranan3a usMepsiin cogepxanue FTAMK B crpuatyme Bo
BpeMsl KUCJIOpOAHOM aKcro3uumu npu 5 ATA. Drta pabota BeinmoiaHeHa M. T. JleMueHko
Ha 0a3e ['mnepbapudyeckoro neHTpa yHuBepcutera Jpioka (Durham, NC, CIIA). Ilo-
npoOHoe uznoxeHue Mmetona usmepeHuit TAMK B Mo3re ¢ ncronb3oBaHUEM MUKPOIUAA-
nu3a B 'BO, npencrasieHo B nyonukauusix [12, 20]. HapKoTU3UpOBaHHBIM XMBOTHBIM
(ypetaH + xyopano3sa, 750 + 250 mr/kr) B ctpratym (KoopauHartsl 110 [18]: AP = +1.0 mm,
LM = 2.5 MM, V = 5.8 Mm) BBomwIM MUKpoauanusHbie KaHonu (CMA/11, CMA/Micro-
dialysis AB, Sweden). Bo Bpemsi 'bO,-3Kcno3uumnm KaHioiau nep@y3mpoBaiyd UCKyC-
CTBEHHBIM JIMKBOPOM CO CKOpOCThIO 1.0 MKJI/MUH, a MPoObI Auagn3aTa aBTOMaTUIECKU
OTOMpaIN Kaxabie 15 MUH ¢ TIOMOIIBIO KOJIJIEKTOPA, PACTIOJIOXEHHOTO B Oapokamepe psi-
noM ¢ XnuBoTHBIM (CMA 142 Microfraction Collector, AB, IlIBenust). Uzmepenust TAMK
B IMpo0ax MpOBOAMJIU Cpa3y IocJie 1€KOMIIPECCUN C TOMOILBIO BBICOKOTTPOU3BOAUTEb-
Holt xunkoctHoi xpomaTtorpaduu (HPLC) ¢ anekrpoxumuueckoit nerexiueit TAMK
(ESA model 5100A). Conepxxanne TAMK B npo6ax auajiinzaTta onpenesii B HMOJIb/JI
1o KanuOpoBoUHbIM cTaHAapTam. [TapameTpsl ['5O,-3Kcno3unnm ObLIM TAKUMU Ke, KaK
1 B MIEPBOM YaCTU UCCeaoBaHUil. B onbiTax UCIOBb30BaHO 22 KUBOTHBIX, Pa3aeJICHHbIX
Ha 3 rpynmnel. Y 7-Mu XUBOTHBIX (rpyrima 1) u 8-Mu Kpbic (Tpymnria 2) MUKpPOIUaTU3HbIE
KaHIOJIU TI0CJIe UMIUIAHTAllMU B CTPUATYM TTepdy3UPOBAIM UCKYCCTBEHHBIM JIMKBOPOM B
TedeHUe 75 MUH IIPU IbIXaHUU aTMOC(EpHBIM BO3MyXOM (KOHTPOJIb), a 3aTeM I10 JaBje-
HueMm kucjiopona 3 1 5 ATA cooTBEeTCTBEHHO. Y XMBOTHBIX Ipymiibl 3 (n = 7) nepdy3uio
MO3roBOIi MMKPOKAHIOIM TPU AbIXaHUW BO3IyXOM U TUIlepOaprnyecKuM KucaopoaoM 5 ATA
OCYILIECTBJISIM UCKYCCTBEHHBIM JTUKBOPOM ¢ fo0aBiaeHueM Buradatpuna (0.7 MmM).

CTaTUCTUYECKYIO OLIEHKY TOJIyYeHHBIX PE3YIbTATOB MPOBOAUIIM C TTIOMOIIIBIO JUCTIEP-
cuoHHoro aHaiau3a SigmaPlot 13.0 (Systat Software, Inc., San Jose, CA, CIIIA). OgHo-
aKTOPHBINM TUCIIEPCUOHHBINA aHATU3 UCITOJIB30BaIU IS CPABHEHUSI JIATEHTHBIX IEPUO-
JIOB CYAOPOXHBIX peakiuii B 'O, y >KHBOTHBIX MPU BBEAEHUU UCKYCCTBEHHOTO JIMKBO-
pa u wMHrUOUTOpOB. JIBYX(DaKTOPHBIII IUCHEPCUOHHBIN aHAIM3 NPUMEHSUIN st
cpaBHeHUs u3MeHeHus conepxkaHuss TAMK B crpuatyme KpbIC KOHTPOJbHOM U 3KCIIe-
PUMEHTAJIbHBIX TPYII. st BBISIBJICHUSI JOCTOBEPHOCTU OTJIWYMIA MCITOJb30BaIM TIap-
HbIH # - KpuTepuil. Bce naHHbIe mpeacTaBiieHbl Kak M + SEM, ipu 5TOM B KauecTBe cTa-
TUCTUYECKM 3HAYMMBIX IpUHUMaIM 3HadeHus p < 0.05.

PE3VJIBTATbBI UCCIIEJOBAHUA

¥V 6oapcTByOLIMX KPbIC KOHTPOJBbHOI rpymiibl BO BpeMsi [ bO,-3kcno3uiimmn Habmo-
IAJIUCh XapaKTepHBIE IMaTTepHBI MOTOPHOM CYTOPOXKHOI aKTUBHOCTH, KOTOPEIE IIPOSIB-
JISUTMCH B OIIPENeICHHOM CTagMifHOI MOCJIeIOBaTeJIbHOCTH. B HaIMX MCCIemoBaHUSIX
MBI amalTUPOBaAI U3BECTHYIO KTy CYOOPOKHBIX COCTOSTHUM [19] miIs KonndecTBeH-
HOM OLIEHKM TSXKECTU CTaauii KUCIOPOAHBIX cynopor. Ilocie okoHYaHUsI KOMIIPECCUU
>KUBOTHBIE B TeueHue 10—15 MUH ocTaBajiuch HENOABUKHBIMU. Jlanee y KpbIC MOSIBIISIIICS
MHTEHCUBHBII TPYMUHT, OTAEJIbHbIC COKPAIEHUST MBIIIILL PTa, JITKOE MOTPSIXMBAHUE TO-
JIOBBI U MIEPEIHUX JIaM, MEePeXOosIie Y YaCTH XXUBOTHBIX B KPATKOBPEMEHHBIE BCTPSIXU -
BaHWUS BCETO Tena, Tuna agdekra “Mokpoit codaku”, muTeabHOCThIO 1—-3 ¢ (cmadus 1).
Ha cmaoduu 2 nabmrogannch NOBTOPSIIONINECS JIOKAJIBHBIE COKPAIIIEHMS MBIIII MOPIOY-
KM, TOJIOBBI, TIEPeTHMX KOHEUHOCTEM, a Takke Bcero tena. I1posaBisiincs HEMPOaOI KU -
TeJbHbIe KMBAHUSI TOJOBOKM. MUOKJIOHUM MPOAOIKAIUChH OT 5 10 15 ¢ U MOrjau MoBTO-
PSIThCS Yepe3 HECKOJIbKO MUHYT. Ha cmaduu 3 y )XMBOTHBIX MOSIBJISUTMCh PUTMUYECKHUE CO-
KpallleH!sI MBIIIL BCEro Teja MPOJOJLKUTEIbHOCTBIO OT 10 10 25 ¢, Mpu 3TOM KUBOTHBIE
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Puc. 1. JlareHTHOE BpeMsi pa3BUTHSI CYIOPOT Y GOIPCTBYIOIINX KPBIC MO HaBieHreM Kuciaopoaa 5 ATA nmocie

BBEICHMSI B MO3TOBOI Keslyno4ueK uckyccrBeHHoro ukBopa (CSF), uradbarpuna (VGB) u tnarabuna (TGB).

MOTJIM BCTaBaTh Ha 3aJHUE JIaIlbl, MSTUTHCS Ha3al, CUJIbHO OUTh XBOCTOM. Cmadus 4y Xu-
BOTHBIX XapaKTepU30Bajlach HAIMUMEM TeHEPaTU30BAHHbBIX KJIOHUYECKUX WM TOHUYE-
CKUX KOHBYJIbcUIi. CymOpOXHBIN MPUMNAT0K COIMPOBOXAAICI TaXUKapaAuei, TMIepBeH-
TWISILIMEA U APYTUMU MPU3HAKAMU PACCTPOMCTBA BET€TATUBHON HEPBHOM CUCTEMBI.

BoineneHHble CTaauu pa3BUTHUS KMCJIOPOIHBIX CyIOPOT B LIEJIOM COBITANAIOT C U3BECT-
HOI LIKaJIOH TMSITU CYIOPOXHBIX cTanuii [19], onHaKo Mbl HE HAIJIA YETKUX pa3indyuit
MEXIy CTamiusiIMU 3 U 4 yKaszaHHOI KiaccuduKaluu, MTO3TOMY OrpaHUYUIMCh BbIIEIe-
HUMEM 4-X CTaauii B pa3BUTHM cynopor y Kpeic B ['BO,.

CraauiiHoe pa3BUTHE CynOpoxXHOro cuHapomMa B 'O, coxpaHsioch y KUBOTHBIX, KO-
TOPBIM MPEIBAPUTETILHO BBOIWIMCH TUAraOWH WU BUTabaTpUH, OJHAKO UCIOJIb3yeMble
npenaparhl 3aIep>KUBaJIU MOSIBJICHUE KaXIOM CTaAuU IO OTHOIIEHWIO K BpeMEHHBIM T1a-
pamMeTpaM pa3BUTHUSI aHATOTUYHBIX CYTOPOKHBIX TIPU3HAKOB Y KOHTPOJIBHBIX SKMBOTHBIX.
Bonee BoipakeHHBIM TTPOTUBOCYIOPOKHBIM 3 deKTOM 00ianan THarabuH, Mpu BBee-
HUM KOTOPOTO 4-51 cTaaus He pa3BuBaiach y 34% XuUBOTHBIX (puc. 1).

BeuuuHbBI IATEHTHOTO BPEMEHMU TOSIBJIGHUSI CYIOPOT Y XXMBOTHBIX C UHTMOMPOBAH-
HbeIMu TAMK-1tpancnoprepamu miim TAMK-T ObUIM TOCTOBEpHO OOJIBIIE, YeM Y KPBIC
KOHTPOJILHOM rpyImbl (puc. 2).

Y HapKOTM3MPOBAaHHBIX XKMBOTHBIX [IPU3HAKOB ABUraTeIbHbIX HapylieHuii B 'O, He
Ha6I01a710Ch, HO Ha DOT MOSBISIMCH CYIOPOXKHBIE craiiku uyepe3 68 + 7.4 MuH nocJie
Havajia aKcrno3uuuu noxa aapiaeHueM kuciaopona 5 ATA. Konnentpauusa TAMK B cTtpu-
aTyMe HapKOTU3UPOBAHHBIX KPbIC MPU JBIXaHUU aTMOC(MEPHBIM BO3IYXOM COCTABJIsIIa
58 £ 8 umounn/n. [Ton naBnenuem kuciopona 3 ATA yposenr TAMK B cTpuatyme He u3-
MeHuicd, a npu 5 ATA Ga3oBoe 3HaueHUE MeauaTopa CHU3WIOCH Ha 34 £ 5.3% uepe3
60 MMH rMIepOKCUIECKOM SKCITO3ULINHU (pUC. 3).

[IpenBapuTebHOE BBEAEHWE KpbicaM BUrabarprHa nosbiiaio yposeHb [AMK B cTpua-
TyMe XVBOTHBIX IPY JbIXaHUU Bo3ayxoM, a B 'bO, conepxaHue MearaTopa CHUXKalIOoCh 10-
CTOBEPHO MEHHbIIIe, UeM Y KpbIC 6e3 uHruoupoanusi TAMK -tpaHcamuHasbl (puc. 4).

OBCYXIEHMUE PE3VYJIbTATOB

B HacTosIeM McClIeA0BaHUH MOJIy4eHO HECKOIbKO HOBBIX TaHHbIX: (1) MHrHOUpoBa-
Hre TAMK-TpancaMuHasbl ¢ ToMolbio Burabarpuna i TAMK-TpaHcIopTepoB ¢ Io-
MOIIbIO TMArabMHa ocCiabJIsIo pa3BUTHE CYIOPOT y KPBIC MO MaBJICHWEM KHCJIOpoaa
5 ATA; (2) xucnopoansbie cynoporu B 'bO, nosinsiucs npu cHuxkeHun FAMK B ctpu-
atyme Ha 30—40% ot ucxomHoro ypoBHs; (3) nnruouposanne FTAMK-TpaHcaMuHa3bl ¢
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Puc. 2. CpenHue 3HaYeHMsI JIATEHTHOTO MTEpUO/Ia TOSIBJICHUST CYIOPOT y KPbIC MO AaBjieHrueM Kuciopoaa 5 ATA mo-
cJie BBeJIEHUsI B MO3TOBOI XeJyfouek nckycctBeHHoro nukBopa (CSF), Buradarpuna (VGB) u tnarabuna (TGB),
*p <0.05u ** p <0.01 mo cpaBHeHuto ¢ CSF.
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Puc. 3. BpemenHoit npopwib uamenenuii TAMK B crpuatyme Kpbic 1o AaBieHreM Kuciopona 3 u 5 ATA.

* p <0.05 Mo cpaBHEHUIO C KOHTPOJIEM (BO3MYX).

MOMOIIIBIO BUTabaTprHa mpegoTBpaiaino cHkeHne TAMK B cTpmatyMe KphIC IpH UX
9KCMO3ULIMU B KUCTOpoae o aaBieHueM 5 ATA v 3HaUUTEIbHO 3a1epXKUBaJIO pa3BU-
Ttue cymopor. IlonydeHHbIe DaHHBIE TTO3BOJISIOT MpoaHanu3upoBaTh 'AMK-3aBucumeblit
MEXaHU3M KUCJIOPOAHbBIX CYIOPOT U OLIEHUTh 3(PPEKTUBHOCTD MPOTUBOIMUIETITUYECKUX
NpernapaToB JJIsl MPeAOTBPalleHUs CyI10poxHoro cuHapoma B 'bO,.

I1puyactHocth 'TAMK-epruyeckoii mepemauyd K KHMCJIOPOIHBIM CydOporaMm ObLia
ycTaHoBJIeHa enle B 70-X rogax MpoIluUioro CTOJeTUs, Koraa ObLIo MoKa3aHO MHTMOUPO-
BaHue B ['bO, depmeHtatuBHOil akTuBHOCTU GAD u cHmxeHne TAMK B ronoBHom
MO3Te XKMBOTHBIX IIOCJIE MX 3KCIO3UIIMU B rumnepbdbapudeckoM Kuciaopode [14, 21, 22].
B onbiTax in vivo 661 yCTaHOBJIEH MOPOTOBBIN YPOBEHb MOHUKEeHUsI Mo3roBoro TAMK B
I'bBO,, H1XE KOTOPOTO MOSABISIUCH CyaLOpOoru. Tak, NpU AbIXaHUU KUMCIOPOAOM MOJ, 1aB-
neHueM 5 ATA cynopoxkHasi akTUBHOCTh Ha DBI' y KpbIC MOSIBIISIaCh, KOra comepxka-
Hue mexkierouHoro FAMK, 3apernctpupoBaHHOE € TIOMOIIBIO BHYTPUMO3TOBOTO MUK~
ponuanusa, cHIXanock Ha 37% [12], a B npyrux ombitax Ha 29% [10]. B HacToseit pa-
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Puc. 4. U3menenue koHueHTpaiun FTAMK B cTpuatyMe KpbIc TToj aaBjieHueM kuciaopoaa 5 ATA nipu nepdy-
3UM MUKPOJIUAIN3HON KaHIOJIN UCKYcCTBeHHBIM TUKBOpoM (CSF) u Buradbarpunom (VGB), * p < 0.05 mo cpaB-
Henuto ¢ CSF.

6ote ypoBeHb TAMK miepen KUCIOPOIHBIMU cCydoporamMu ToHwkaics Ha 34%. Hns
CpaBHEHUSI, B HOPMaJIbHBIX YCJIOBUSX CYIOPOTU Y KPBIC MOSBJISUIMCh, KOTAa MHIMOUPO-
BaHue GAD ¢ nmoMoiiplo 3-MepKanToNMpONMOHOBOI KUCIOTHI MPUBOAUIO K CHUKEHUIO
T'AMK B pa3HbIX CTpYKTypax Mo3ra Kpeic Ha 20—35% [23].

Kakas n3 GAD-u3zodopMm TepseT KaTaauTUIeCKyl0 aKTUBHOCTDb B TUIIepOapUIeCKOMI
TUINEPOKCUN OCTAETCS IO CUX MOP HesICHbIM. [Ipu 3TOM OHU aBTOPHI MOJIAraloT, YTO 3TO
GADG67 [24], a aipyrue — GADG65 [15]. ¥ mutekormuratomux GAD cyliecTByeT B ABYX U30-
dopmax, GAD65 u GAD67, KogupyeMbIx pa3andHbiMu reHamu [25]. B TAMK-epruue-
CKUX HelpoHax Mo3ra akcrnpeccupyroTcs ooe nzodpopmsl GAD, HO UX YPOBHU 3KCIIpeC-
CHU U CyOKJIeTOUHAas JIoKajauzaums pasnudaiotrcsa. GADG67 gBiseTcsT UToIa3MaTiye-
ckuM (EepMEHTOM, HaXOISIIMMCSI BO Bcex Teidax um orpocTtkax ['AMK-eprmyeckumx
HelpoHOoB, Toraa Kak GADG65 nokaau3yeTcst MPeuMyIeCTBEHHO B HEPBHBIX TEPMUHAJISIX
U BCTPOEHA B MEMOpPaHbl BE3UKYJI, COEPXKAIIUX HEUPOTPAHCMUTTEP. Y MblllIeii-HOKay-
ToB 110 GAD67 HabmonaeTcst CHkeHne KoHueHTpauu TAMK B Kope rojloBHOro mosra
Ha 93%, mpuBOAsdIIEe K CMEPTH HOBOPOXIEHHBIX, U MX SMUJIEITUIYCCKUI (DeHOTUTT
OCTaeTCs B 3HAYUTEILHOM CTENeHU Heu3BeCTHBIM [26]. C mpyroit CTOPOHBI, Y MBIIIIEi-
HokayToB o GADG65 He Hab0HaeTCsI 3HAYMMBbIX MOPGOJIOrMYeCcKUX 1e(PEeKTOB U HE 00-
Hapy>XMBaeTCsl 3HAYUTEJIbHbIX U3MeHeHuit cogepxanuss TAMK B mo3sre, onHako y HUX
Pa3BUBAIOTCH CMOHTAHHBbIE 3MWIENTU(GOPMHbBIC MPUMAIKU WU BbISIBJIEHA MOBBILIEHHAS
YYBCTBUTEJIBbHOCTh K XUMUYECKUM BellleCTBaM, BbI3bIBalOIIMM cynoporu [27]. [Toka3zaHo
Takxe, 4ro n3odopma GAD65 HemocpencTBeHHO peryiaupyeT BbiaenaeHne AMK u3
HpecUHAINITUYEeCKUX TepMUHaei [28].

Hecmotpst Ha mMerommrecs: moKa3aTelbcTBa MHIruoupoBanuss GAD u CHIKeHUsI CO-
nepxaHust TopMo3Horo menuaropa B ' BO,, MexaHU3M MOAaBAEHUSI AKTUBHOCTH 3TOTO
depMeHTa ocTaeTcss Majlou3y4yeHHbIM. AKTUBHOCTh GAD nonumxaercs B 6O, 6ricTpo,
MOCKOJIbKY cynoporu npu 5 ATA y 0oblIMHCTBA OOAPCTBYIOLIMX XUBOTHBIX B HACTOSI-
IIUX OTIBITAX TMOSBISITUCH yKe yepe3 30—40 MUH 1ociie Havajila KUCJIOPOIHOM 3KCIO3M-
uu, a npu 6 ATA — yepe3 20—30 muH [7]. O4eBUIHO, YTO 3a TAKOU KOPOTKUI MEPUOLL,
BpEeMEHU TPYOHO OXMAATh OJIOKMPOBAHMS BHYTPUKJIECTOYHOro cwHTe3a Oenka GAD.
Haubonee BepoSITHBIM MEXaHM3MOM IIOTEpM KaTaJIUTUIECKOl aKTUBHOCTU (epMeHTa
SIBJISIETCSI TTOCTTPAHC/ISIIUOHHOE M3MEHEHUE ero MOJIEKYJSIPHON CTPYKTYpHI TOJ Jaeii-
crBueM RONS. Tpu rurepokcuu reHepanusi pearoKc-MoJIeKY/ TOCTUTaeT Ype3MepPHBIX
YpPOBHei, criocoObHbIx MoauduimpoBath GAD nmocpeacTBOM OKUCIEHUST WU HUTPO3U-
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JIMPOBaHUSI aMUHOKHWCIOTHBIX OcCTaTKoB [29]. IlocTTpaHcasumoHHass MoauduKalivs
THOJICOAEPXKaIIMX OCcTaTKOB LiMcTerHa (Cys) cuMTaeTcs OMHUM U3 OCHOBHBIX JIpaiiBEpOB
pPeoOKC-CUTHAJIM3AlMU B KJIETKAaX, TaK KaK OHU JIETKO OKMUCJISIOTCS WJIM HUTPO3UINPY-
JOTCSI, TIPUYEM 3TH PeaKIMU SIBIISTIOTCS 0OpaTUMBIMU U TTO CKOPOCTH COITOCTAaBUMBI C
BHYTPUMKJIIETOUHOI Tiepenaueiit curHanos [30]. MccmenoBaHus 1moka3ajin, YTO MEXaHU3M
nHaktuBauu GAD cocTouT B S-HUTPO3WIMPOBAHMU Oenka-(epMeHTa 10 LMCTEHUHY
MyTEM MPUCOEIUHEHUS K €€ TUOJIOBBIM OcTaTKaM rpynmbl okcuaa azota (NO) [15]. Ta-
Kasl peakius BeIeT K MOCTTPaHCISIIUOHHON MonuduKauuu hepMeHTa U CHUXKEHUIO eTO
aktuBHocTtH [31, 32]. JlaHHbBIIT MexaHU3M UHTUOUpoBaHUs GAD nonrBepXaaloT pe3yib-
TaThl UCCJIENOBaHMI, B KOTOPHIX MoaaBieHne cuHte3a NO myTeM CMCTEMHOTO UWHTUOH-
poBanust NO-cunTta3 (NOS) ocirabisio pa3BuTHe Cynopor y KpbIC [7], a y MBIIIei-HOKa-
yTOB 0 HelpoHaneHO NOS Bpemst HacTyrieHus: cynopor B 'bO, 6bU10 3HAUMTENBHO
OoJIbIlIe, YeM Y OOBIYHBIX XKUBOTHBIX [11].

B ciyyae unrubupoBanust GAD u cHuxeHus: cuHre3a meauatopa B 'bO, noreHuum-
aJIbHO CYIIECTBYET HECKOJIBKO crioco6oB ycuneHust TAMK-epruueckoit hyHKIUu. Aro-
HUCTBI 1 MuMeTuK TAMK (mporabua, nuasermaMm, peHoGapOuTa, mponodoi) MOTyT
YCUJIMBAaTh MHTUOUPYIOIIYI0 (DYHKIMIO MEAMaTopa, 1eicTBysl Ha TPOBOAUMOCTh UIOHOB
xiopa unu Ha peuentopsl TAMK-A. Ctumynsius cuHte3a u BeicBoooxkaeHne TAMK c
MOMOIIbIO BaJIbIIpOaTa WM rabareHTUHAa CIIOCOOHBI MOBBIIIATH YPOBEHb CHUHAINTHUYEC-
ckoit TAMK. 3amennenue gerpaganuu TAMK ¢ momolnisio BUrabaTpuHa WiIn BaJIbIIPO-
ata MOTYT TOBBIIIAThL BHeKJeTOuHOe coaepxkaHue 'AMK. WM, HakoHel, Gi0KaTopbl
TpaHCOOPTEPOB, HAIpUMep, TMarabuH, cIOCcOOHKI IIpomieBaTh aeiictBue TAMK B cu-
HanTuyeckoi mienu. B HacTosiieidr pabore Oblla M3ydyeHa BO3MOXHOCTb YCUJICHUS
T'AMK-epruueckoii pyHkuuu B 'bO, 3a cuet CHUXXEHUS KJIMPEHCa MEAUATOPA U 3aMe1-
JieHus ero paspyiieHus. [lonydyeHHbIe pe3yabTaThl CBUAETEIbCTBYIOT O TOM, YTO OJIOKU -
poBanue TpaHcroptepoB 'AMK wmmm umarnomposanme 'AMK-T BoccranaBiauBaeT
ocabJIeHHYI0 TOPMO3HYI0 HeiiporpaHcMuccuio B 'bO,. CripaBesjinBOCTb 3TOTO BbIBOAA
TMONTBEPXKAAETCS HECKOJIBKUMU JAaHHBIMU. Tak, y KpbIC C MPEABAPUTETbHO BBEIEHHBIMU
B MO3TOBOM XeJNy104eK TUarabMHOM WM BUTrabaTpuHOM, cygoporu B I'bO, nossisiuce
3HAYUTEJTLHO TT03Xe, YeM Y KOHTPOJIbHBIX XKUBOTHBIX, YTO MOXET YKa3bIBaTh Ha BOCCTAHOB-
nenne TAMK-niepenaun n3-3a yBeImueHUsI MeauaTopa B MEXKIIETOUHOI cpene (puc. 1).
JlefiCTBUTENbHO, Y KPBIC TPU HOPMOKCUU U aTMOC(HEPHOM JABJIIEHUM WHTMOMPOBAHUE
depmenta TAMK-T ¢ momolbio BuradbatpruHa yBeananuBaio KoHieHTpauio TAMK Bo
BHEKJIETOYHOM IIpocTpaHcTBe Oosiee yeM B 2 pasa. TAMK B crpuaryme nipu 3 ATA kuc-
JIopo/ia JOCTOBEPHO HE U3MEHSIICS, UTO MOXET CBUIETEbCTBOBATb 00 OTHOCUTEILHO
HU3KOM NMPOAYKIIMU cyTriepoKcua aHnoHoB 1 NO TIpu TakoM ypoBHe runepokcui |8, 13].
Janee, nociie maruoupoBanuss TAMK-T ¢ momomibsio BurabarpruHa ypoBeHb MeaaTOpa
B rOJIOBHOM Mo3re He noHuxaics B 'bO, HMXKe UCXOOHOTO YPOBHSI, TOra KaK y )XUBOT-
HBIX 6e3 nHrnoupoBaHus dhepMenta TAMK B ctpuatyme caHuswicst Ha 34% (puc. 3). Tak
KaK C IMOMOIIbIO MO3TOBOTO MUKPOAUAIN3a U3MEPSIETCS MEXKJIETOUHOE CONIepKaHUE
T'AMK, koropoe Ha 50—70% cocTouT U3 cCMHANTHYeCKOTO HelipoMeararopa [33] u He-
kotopoii yactu TAMK, BrinensieMoii U3 TIMaJbHBIX KJIETOK [34], MOXHO moJjarath, 4YTo
nHruouposanue FAMK-T uniu TAMK-tpaHcniopTepoB MoxeT yBeaunuuBath TAMK kak
B CUHANTUYECKOM I1Ie/I1, TaK U BO BHEKJIETOUHOM cpeze. Bce BMecTe CBUAECTEIBLCTBYET O
ToM, uto HapyueHue ¢pyHkuuu FAMK B 'O, MoXeT O6bITh BOCCTAHOBJIEHO 3a CUET yBe-
JaruyeHus (a3oBO CUHANITUYECKON U TOHWYeCKOol BHecuHanTtudeckoii TAMK-epruyue-
CKoil Heiliponepenayn. BbIpaxkeHHBIE MPOTUBOCYIOPOXKHBIN 3(DdEKT MpPUMEHSIEMBbIX
MpernapaToB CBUAETEIbCTBYET O TOM, yTo I'BO, He nogasnsieT GyHKIMIO TPAHCITOPTEPOB
I'AMK u depmeHTaTuBHYI0O akTUBHOCTh TAMK-TpaHcamMuHa3sbl. B mpoTuBHOM ciydae
BBOIMMBIE B MO3T TMpeTapaThl HE BbI3bIBAIM Obl CTOJIb BHIPAXKEHHOTO TTPOTUBOCYIOPOX-
Horo addeKTa.
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HMcnonb3oBaHHbIE B JAHHOU paboTe MHIMOMTOPHI MPOJEMOHCTPUPOBAIN TTPUMEPHO
PaBHYIO MTPOTUBOCYAOPOXHYIO aKTUBHOCTh. BurabaTpuH paHee TECTUPOBAJICS B OIMbITaX
Ha MbIax [35], kpeicax [36] U MUHU-CBUHBIX [37] 1 IposiBui ce0s Kak 3h(hEeKTUBHbII
npotekTop ['6O,-BhI3bIBaeMbIX cynopor. TuarabuH Obul cruHTe3upoBaH kKak [AMK-Mmume-
TUK, KOTOPBI CONEPXKUT JIMOGUIIBHYIO TPYIIIY, TO3BOJISIIONIYIO Tperapary OecrpemnsiT-
CTBEHHO TTPOHUKATh B MO3T U OKa3bIBaTh MTPOTUBOCYIOPOKHOE neiicTBue. biaromapst atomy
CBOWCTBY TMarabWH Halles IIMPOKOe MPUMEHEHNE B KITMHUKE JIJIs JICUEHUST TTUIICTICUU.

O06a npenapaTta, BBOIMMbIE B XeJTYA0UYKH FOJIOBHOTO MO3ra, MOKa3aau BbICOKYIO MPO-
TUBOCYAOPOXHYIO aKTUBHOCTb, OIHAKO, KOTJa BUTA0ATPUH JOCTABJISIICS B CTPUATYM IO~
CPeICTBOM MUKPOJMAIN3a, OH He TIPOSIBIISIIT TIPOTUBOCYIOPOXKHOTO 3hdeKkTa, HECMOTPSI
Ha ITOBHIIIeHUE JoKaIbHOTO YpoBHsI [AMK. DT0 cornacyercs ¢ HammmMu 0oJjiee paHHU -
MM IaHHbIMU, Korna cynoporu B 'bO, npegorBpaiianucek nocie MOHMWXEHUST TPOLYK-
muu NO B Mo3re 3a cuetr BBeaeHUs1 L-NAME B M0O3roBbIe XeayaO4KM, TOra Kak JIo-
KasibHOe nHrubuposanue NOS TONBKO B CTpHUaTyMe He TpeaoTBpallajo TOKCUUECKOTO
neiictBus kuciaopona Ha ITHC [38]. DTo yka3pIBaeT Ha TO, YTO KMCJIIOPOIHBIE CYyIOPOTrHU
MOXHO IIPeIOTBpaTUTh TOAbKO myTeM mHruompoBanus 'TAMK-T wiu TpaHcriopTepoB
T'AMK omHOBpeMeHHO B pa3IUYHbIX CTPYKTypax Mo3ra, UAeHTUGUKALIMS KOTOPBIX Tpe-
OyeT AOIOJHUTEIbHBIX UCCICIOBAHMIA.

Takum obpazom, nepuuutr FAMK-eprudeckoit Heitponepenauu B ['BO,, KoTopsiit
BO3HMKAET U3-3a yrHeTeHus: cuHTe3da TAMK, MoxeT ObITh KOMIIEHCUPOBaH ITyTeEM yBe-
nuyeHust ypoBHd TAMK B cuHanTM4eCcKoOM MPOCTPAHCTBE U BO BHEKJIETOYHOM cpefe ¢
noMolibIo (hapmMakosornyeckux npernapaton. M3yyeHre Takoil BO3SMOXKHOCTH 1oKa3aio,
qro nHruoutopel [AMK-tpancamutassl u TAMK-TpaHcIiopTepoB NOBBIIIAIOT KOHIIEH-
TpalUIO MeIMATOPa B TOJIOBHOM MO3Te U TPe0TBPAIIAIOT Pa3BUTUE KUCIOPOAHbBIX CYI0-
por. CnenosarenbHo, B ciaydyae nonasieHus cuHresa TAMK B I'bO,, 3amennenue Kiu-
peHca MearaTopa U3 CUHAICOB WIN OCJabJIeHre ero pa3pyieHrs MOTYT MOBBICUTh KOH-
LIEHTPALMI0O TOPMO3HOTO MeauaTopa [0 YPOBHS, [IOCTaTOYHOrO ISl peanu3aluu
noaHolueHHoit TAMK-epruyeckoii (yHKIMU, U, TEM CaMbIM, IPEIOTBPATUTh Pa3BUTHE
cynopoxHoro cuHapoMma. [ToiaydeHHbIE pe3yabTaThl CBUAECTEIBCTBYIOT O BO3MOXHOCTU
MPaKTUUYECKOTO MCITOJIb30BaHUSI BUrabaTpyMHA U TMArabWHa ISl PeIoTBpalleHUsT pa3-
BUTHST KUCJIOPOIHBIX CYIOPOT.
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Inhibition of GABA-Transaminase and GABA-Transporters
in the Brain with Vigabatrin and Tiagabin Prevents the Development
of Siezures in Rats Breathing Hyperbaric Oxygen

1. T. Demchenko?, S. Yu. Zhilyaev?, T. F. Platonova“,
0. S. Alekseeva® *, and E. R. Nikitina?

4 Sechenov Institute of Evolutionary Physiology and Biochemistry
of the Russian Academy of Sciences, St. Petersburg, Russia

*e-mail: osa72@inbox.ru

Hyperbaric oxygen (HBO,) inhibits the GABAergic function in the brain, which leads to
the development of convulsive reactions in the form of paroxysmal discharges on the
EEG and movement disorders, similar to a generalized epileptic seizure. We hypothesize
that the deficiency of GABAergic neurotransmission in HBO,, which occurs due to sup-
pression of GABA synthesis, can be overcome by blocking the clearance of GABA from
the synaptic cleft and slowing down its enzymatic degradation. The present study is
aimed at studying the development of seizure reactions in rats under oxygen pressure of
5 ATA after blockade of GABA transporters with tiagabine and inhibition of GABA-trans-
aminase with vigabatrin. New data obtained in this study are: (1) inhibition of GABA
transaminase by vigabatrin or GABA transporters by tiagabine prevented the develop-
ment of seizures in rats under oxygen pressure of 5 ATA; (2) oxygen convulsions in
HBO, appeared with a decrease in the brain GABA by 30—40% from the initial level;
(3) inhibition of GABA transaminase by vigabatrin prevented a decrease in GABA in the
striatum of rats under 5 ATA pressure. Consequently, a slowdown in synaptic clearance
of GABA or a weakening of the enzymatic destruction of a mediator can compensate re-
duced GABA synthesis in HBO, and increase its concentration to a level sufficient for the
restoration of GABAergic function preventing the development of convulsive syndrome.

Keywords: hyperbaric oxygen, hyperbaric oxygen convulsions, GABA, inhibitors of GABA
transporters, GABA-transaminase, vigabatrin, tiagabine
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