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Tunep6apuueckuit kucinopon (I'bO,) nonasnsier TAMK-epruueckyio Heiiponepenauy B MO3re, YTO MOXET
MPUBOAUTh K Pa3BUTHUIO CYIOPOXKHOIO CHMHIpPOMA, U3BECTHOTO KakK “KUciopomHas amwiernicus”. Jdeduuur
T'AMK-epruueckoii nepegauu B '6O,, BO3HMKaIONIMIA 3a CYET CHUXKEHUST YPOBHS cuHantuyeckoro TAMK,
MOXKET ObITh KOMIIEHCUPOBAH IyTEM WHTMOUPOBAHUS HEHPOHATBbHBIX M IMabHbIX [AMK-TpancnoptepoB
(GAT). B Hacrosiiem uccienoBaHUM TMTPOBOAMIIACH CPABHUTEIbHAS OLIEHKA ITPOTUBOCYIOPOXKHOTO AEHACTBUS
tnarabuHa, nuruouropa GAT-1, u SNAP 5114, uaruburopa GAT-2/3. [IpotuBocynopoxkHbie 3¢hGheKThI O1le-
HUBAJIMCH MOCJIe BBEIEHUS MIPENapaToB B JIaTepabHbIif MO3roBOM XKelyao4yeK KpbIc 3a 30 MUH 10 Havyasa ru-
nepoapruyeCKOi KUCIOPOAHON 3KCIO3MLMU TIpU JaBiaeHUU 5 ATA. B oTAeabHBIX OIbITaX U3MEpPSJIach KOH-
nenTpauus TAMK B crpuatyme KpbIc py AbIXaHUM KUCIOPOoaoM Itod naBieHueM S5 ATA mociae nHruomupoBa-
Hust GAT ¢ noMortibto Tuarabuna i SNAP 5114. OCHOBHBIMM pe3yJibTaTaMU BBITIOJIHEHHBIX UCCIEIOBAaHU I
saBistioTes: (1) uarnouposanue GAT-1 unmu GAT-2/3 npemoTBpaliiayio pa3BUTHe “KHUCIOPOIHOM SIMMJIETICUN”
Y KphIC; (2) cpeau AByX ucnosb3dyeMbix MHruoutopoB, TGB okazaics 6osiee a(heKTUBHBIM B TIpeaoTBpalie-
HMU KUCJIOPOIHEIX cynopor no cpaBHeHUIO co SNAP 5114; (3) coBmecTHoe ucnionbp3oBanue TGB u SNAP 5114
BBI3BIBAJIO aITUTUBHBIN MMPOTUBOCYIOPOXKHBIN 3(PDeKT; (4) KUCTOPOAHbBIE CYAOPOTH MOSIBJISIUCH TPY CHUXKE -
Hun TAMK B roioBHoM Mo3re Ha 30—40% ot ncxomHoro ypoBHs; (5) uHruoupoBanve GAT ¢ moMoIIbio THA-
rabuHa yBeJuuuBao coaepxxanue BHekieTouHoro TAMK B 2.9 paza u B 1.7 pa3a npu ucriojib3oBaHuu SNAP
5114. Takum o6pasom, uHruompoBanue GAT-1 win GAT-2/3 HoBBIIIACT BHEKJIETOYHYIO KOHLIEHTPALIMIO
I'AMK 1o ypoBHS$I, JOCTaTOYHOTO AJIsl BOCCTAaHOBJIEeHUsI HapylleHHoi B 'BO, TopMO3HOI Heliponepenayu, u
MpenoTBpalliaeT pa3BUTHE TUTepOaApUUECKUX KUCITIOPOIHBIX CyOPOT.

Karouegnie caosa: runiepbapuiyeCcKuii KMCIOPOI, KUCIOPOAHAsI HEPOTOKCUYHOCTD, TUIlepOapruyecKre K1UCIo-
ponHbie cynoporu, TAMK tpancnoptepsl, Tnaradbux, SNAP 5114

DOI: 10.31857/S0044452923030026, EDN: YGRLBE

BBEAEHUE

Kucnopon moa nasiaeHueMm (runepbapuyecKuii
kucnopoa wiu I'bO,) ucnonab3yercss B KIMHUKE MpU
JIeyeHNM 3a00JeBaHUU METOAOM THUIlepOapuIecKOmn
OKCUTEHAIIMM U ISl IbIXaHWUSl BOJAOJa3aMU TIPU OCYy-
LIECTBJIEHUNU UX MPodeCcCUOHATbHON AeATENbHOCTH.
OCHOBHBIM JIMMUTUPYIOIIUM (paKTOPOM MCIIOJIbh30Ba-
HUSI KUCJIOpoIa Ioa AaBiaecHueM Bbiie 2 ATA (aTMo-
cep abCOMIOTHBIX) SIBJISIETCSI M0 HEMPOTOKCUYECKOE
JIEMCTBUE, TPOSBIISAIOLIEECS B BUIE NAapOKCU3MAIbHOMN
aKTUBHOCTU Ha DBI M TOHUKO-KIOHUYECKUX CYHO-
poOr, M3BECTHBIX KaK “KucaopongHas snwiaencus” [1].

I1puHSITO CYUTATB, YTO “KUCIOPOMHAS SIMICIICUS”
MOXET pa3BUBAThCS B pelyibTare cHikeHus [TAMK-
ornocpeaoBaHHOI TOpMO3HOIi Heliporiepenauu B LIHC
[2—4]. Ocnaonenne TAMK-eprudeckoit HelipoTpaHC-
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muccuu B 'bO, cBA3aHO ¢ MUHTUOUPOBAHUEM CUHTE3a
MeAuaTopa U CHUXKEHUEM €ro JOCTYITHOCTU K pelemn-
Topam [5]. TlpuunHOl CHUXXEHWSI BHYTPUMO3TOBOM
T'AMK npu I'bO, saBasgeTcs WHaKTUBALUS TIyTamar-
nekapookcmiazsl (GAD), kxaranu3upylolieil CUHTe3
MeouaTopa B HEPBHBIX KJeTKax [6—8]. MexaHusm
cHUXeHus akTuBHOCTU GAD npu sKcTpeMaibHO TH-
MEPOKCUU TTPOUCXOJUT 32 CUET S-HUTPO3UJIMPOBAHUS
depMeHTa — KOBaJICHTHOTO MTPUCOEAUHEHUST TPYMIIbI
okcuza azora (NO) K THOJIOBBIM OCTaTKaM IIUCTEUHA B
oenke [9].

TAMK sBnsieTcsi OCHOBHBIM TOPMO3HBIM HEUpO-
TPaHCMUTTEPOM B MO3re MileKornuTatoiux. [Tocie BbI-
CBOOOX/IEHUS W3 TMPECUHANTUYECKUX OKOHYaHUU U
akTuBanuu perentopoB uznuiiek TAMK 6sicTpo yna-
JISIeTCSl U3 CUHAIITUYECKOTO IMTPOCTPAHCTBA C TOMOIIbIO
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T'AMK-tpancmoprepoB (GAT), KOTOpbIe IIPEPHIBAIOT
cUHarnTuyeckyto repenayy [ 10, 11], peryaupyoT crimi-
noBep TAMK Ha cocemnme cuHarncsl [12] m mognepxm-
BalOT roMeocTa3 Meauaropa sl TpeaoTBpallleHUs
Ype3MepHOIl TOHUYECKOM aKTUBALIMA CUHANTUYECKUX
u skcTpacuHanTudeckux peuentopos TAMK [13]. Ha
CEeTOAHSIIIIHUKM JeHb OIMCAaHO YEThbIpe pa3IUYHbIX
tpaHcnioptepa TAMK: GAT-1, GAT-2, GAT-3 u TpaHc-
noprep 6eranHa/TAMK Ttuna 1 (BGT-1). Bce oHn sB-
JISTFOTCSI WIeHaMM OOJIBIIIOro ceMeiicTBa 12-TpaHcMeM-
OpaHHBIX TpaHcrnoptepoB [14]. GAT-1, TpaHcniopTep
oOpaTHOro 3axBaTa Meauaropa B MPECHHANTUYECKUI
HepoH, ObIT TTIepBBIM KIToHUpOoBaHHBIM GAT [15]. ber-
KoBasi nocyiefoBaTeIbHOCTh GAT-1 KpbIchl [15], MBI
[16] u yenoBeka [17] ZEMOHCTPUPYET BHICOKYIO CTEITEHb
TOMOJIOTUM U MOYTU WAEHTUYHbBIE (papMaKoornyecKue
cBoiictBa. ComacHO MMeEIIUMCST MOP(hOJIOTUYECKIM
naHHbiM, GAT-2/3, ckopee Bcero, pacroyIOXKeHbI B aCT-
pOIJIMU U, YACTUYHO, B CUHAICE B HEMIOCPEICTBEHHOM
o6muzoctu Kk GAT-1 [18]. KnonupoBannsie GAT-2 n
GAT-3 oO6HapyXuBalT 00J€€ BLICOKYIO CTeTIEHb aMU-
HOKHCJIOTHON WIEHTUYHOCTU APYr ¢ apyroM (67%
naeHTunayHoct) u ¢ BGT-1 (68 u 65% noeHTUIHOCTU
st GAT-2 u GAT-3 cooTtBeTCcTBEHHO), 4yeM ¢ GAT-1
(~52% MneHTUIHOCTH aMUHOKUCIIOT). AMUHOKHUCIIOT-
Has nocienoBartesibHOCTb GAT-3 y uesioBeKa, KpbICHI 1
MBIIIN MPaKTUYECKN UISHTUYHA JINIb C HECKOJIbKU-
mu 3ameHamu [10]. Tpancomoprepsl TAMK crmocoOHBI
co3naBaTh 105-KpaTHBI rpaAveHT MeXIy BHYTpU- U
BHeKJIeToYHoM KoHueHTpauueit TAMK [19].

PerynupoBaHue coaepXKaHUs CHUHANTUYECKOTO
TAMK c ygactuem GAT mpenmnoJjiaraeT BO3MOXHOCTh
MHOBHILIEHUS JOCTYITHOCTU MeAuaTopa ISl aKTUBALIK
peLenTopoOB IIyTeM MCIIOIb30BaHUs (PapMaKoJIorude-
CKMX BEIIIECTB, MHTMOMPYIOIINX (PYHKIIAIO TPaHCIIOP-
TepoB oOpaTHoro 3axBaTa Menmartopa. birokama GAT
YBEJIMYMUBAET CUHANTUYECKYI0 NOCTymHOCTh TAMK,
TeM caMbIM O0Jieryasli akKTUBAlIMIO CMHANTUYECKUX U
BHecuHanTndecknx [AMK-penentopoB. s artoit
LeJW IIMPOKO IIPUMEHSIOTCSI (PapMaKOJIOTMYCCKHE
BEIIECTBA C CEJICKTUBHBIM U HECEJIEKTUBHBIM MHTUOM -
poBanmeM TpaHcrioprepoB TAMK, Takmne xKak Ttmara-
6uH, ceneKkTuBHBIN nHIruoutop GAT-1, u SNAP 5114,
HecesleKTUBHbBINA nHruoutop GAT-2 u GAT-3. Tuara-
OMH comepXNUT JIMOPUIBHYIO TPYIITY, ITO3BOISIONIYIO
mnperapary 6ecrpensTCTBEHHO IIPOHUKATh B TOJIOBHOIT
MO3I' M1 OKa3bIBaTb IIPOTHUBOCYIOPOXKHOE NIeHCTBHE.
bnaromaps stomy cpoiictBy TGB Hamren mmpoxoe
OpUMEHEHNUE B KIIMHUKE IJISI JICYCHUS DIIWICIICUM.
SNAP 5114 gaBasieTcs HeCeJIeKTUBHBIM MHTUOUTOPOM
GAT-2 u GAT-3 c 601ee BRICOKMM cponcTBoM K GAT-3,
geM GAT-2 (IC50 ~ 5 1 20 MKM COOTBETCTBEHHO).
VYuuteiBass, uto GAT-3 JoKajinM30BaH IIpeUMYIIE-
cTBeHHO B i, a GAT-2 B closX JIETITOMEHUHKCA
mo3sra, SNAP 5114 0ObIYHO MCIIONIB3YETCSI B Ka4yeCTBE
HeceJlekTuBHOro 6jokatopa GAT-2/3 B uccieqoBaHu-
ax peryassunn GAT-onmocpenoBaHHONM CUHAIITUYECKOM
nepenayy B LIEHTpaJIbHOM HepBHOI cucteme [20].
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MoOXHO OpenmnojoXuTh, 4To THarabmH um SNAP
5114, omoxkupysa ¢yHKuno GAT, TOBEIIIAIOT coaepKa-
Hue TAMK B cuHanTMyecKoM U BHECUHAINTUUYECKOM
IIPOCTPAHCTBE M OKA3bIBAIOT BEIPAXXKEHHOE ITPOTUBOCY -
nopoxHoe paeiictBue. JleificTBUTEIbHO, THMAraOWMH |
SNAP 5114 npoaeMOHCTPUPYIOT IPOTUBOCYIOPOKHOE
IEeCTBE HA pa3HBbIX MOMEISX 3KCIIEpUMEHTAJIbHOMI
smanencuu [18, 20, 21]. Tuaradbun ocnabnsieT pa3Bu-
THE CYOOPOT M Ha MOJIEIU “KUCITOPOAHOM anuaericuu’”
[3, 5], omHako mpoTuBOCYHOpOXKHAasI IToTeHIsT SNAP
5114 eiie He TeCTUPOBAJIACh IIPU Pa3BUTUU Tunepoda-
pUYECKUX KUCIOPOOHBIX cynopor. Kpome Toro, nuHa-
muka TAMK B mo3sre nipu uarnoupoBanuu GAT c mo-
Molbio Tnarabuna mim SNAP 5114 B yciioBUsIX TuIiep-
OapHuyecKoii TMIIEpOKCUM HE U3ydallach.

Llenp pa®oOTHL cOCTOSIIa B CPAaBHUTEIBHOI OLICHKE
MPOTUBOCYHOPOXHOTO 3(PdeKra WHTUOMPOBAHUS
cUHanTu4YeckKnx n BHecuHantuuyeckux TAMK-tpaHc-
MOPTEPOB IIPU Pa3BUTUM TUIIEPOAPUYECKUX KUCIIO-
POIHBIX Cymopor. JIjst 3Toro m3ydaiau MpOTUBOCYIO-
poxHble 3(pdexTsl THarabuHa u SNAP 5114, a Takke
MX COBMECTHOE ACMCTBHUE B YCIOBUSIX TMIIEPOKCHYE-
CKoOI1 aKcro3uiimu. Kpome Toro, Mbl OLIeHMBAJIN Bpe-
MeHHOI mpoduib udMeHeHuit TAMK B rojloBHOM
Mo3re rmocie naruoupoBanust GAT-1 ¢ moMoIIbIO THA-
rabuna u GAT-2/3 ¢ nmomoiusio SNAP 5114 y kpeic,
TOIBEPIIINXCS BO3IEHCTBUIO KMCJIOpoAa IO/ JaBiie-
HueM 5 ATA.

METOAbBI NCCIEJOBAHUA

B paGore ucnonb3oBanu Kpbic TMHUM Bucrtap mac-
coit 278—311 1, MoJyYeHHbIX U3 MUTOMHUKA Jabopa-
TOPHBIX XWBOTHBIX “PammonoBo” (BceBomoxkckuii
paiioH, JleHuHrpaackas oonacts). [IpoToKO ONBITOB
ono6peH Komuccueii nmo 6nostuke MB3Pb PAH (tripo-
Tokom Ne 1-12/2022 ot 27.01.2022). bruio mpoBeneHO
JIBE CEpUU DKCTIEPUMEHTOB.

B 11epBoii cepuy OIBITOB 3a HEJIEIO 10 IIPOBEACHUS
9KCIEPUMEHTOB KaxKIOMY XKMBOTHOMY II0J HApPKO30M
(HemOyTau 50 MT/KT, BHYTPUOPIOIIMHHO) BBOJIWIN Me-
TaJUIMYECKYIO KaHIONMIO B OOKOBOM XKeJIyoo4YeK MOo3ra
M0 CTepeoTaKCHMYEeCKMM KoopmuHataMm [22]: AP =
=—12wmMm, LM = % 2.3 mm, V = 3.5 mm. KaHromio
¢uUKCcHUpoOBaIM aKpUJIOBBIM CTOMATOJIOTMYECKUM IIe-
MEHTOM U IBYyMSI aHKEpPHBIMM BUHTAMHM, YCTAHOBJICH-
HBIMM OWJIaTepaJibHO B BMCOYHOM oOOJacTU dYepemna.
ZKuBOTHOM JaBaii BOCCTAHOBUTHLCS IIOCIIE OIepaliui
B TedeHue 5—7 nHei. Ilepen onbITOM C NCIIOJIb30BaHU -
eM TUIIepOapuIeCcKOTo KMCI0poaa B OOKOBOI 3KeTyI0-
YeK yepe3 UMIUIAaHTUPOBAHHYIO KAHIOIO C IIOMOIIBIO
Mukpounpuia BBoawian mHruountopel GAT (Sigma
Aldrich, USA) — tmarabun mim SNAP 5114. KoH-
TPOJABHBIM XXWBOTHBLIM BBOAWJIM MCKYCCTBEHHBII
mukBop (CSF). Maruduropsr GAT pacTBOpstiv B UC-
KYCCTBEHHOM JIMKBOpE U BBOAWIN B oObeme 10 MKII.
ConepxaHue mpenapaTtoB B BBooMMoM oO0beMe CSF
cocrapisino: Tmarabma — 0.05 mr, SNAP 5114—0.5 Mr.
Ne 3
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KMBOTHBIM KOHTPOJILHOI TPyIIbl BBOAVIN HCKYC-
CTBEHHBIN JIMKBOP B 00beMe 10 MKII.

INocne BBemeHMST TpemmapaToB KpPHIC pa3Mellain B
o6apokamepe oobemMom 100 j1 1o 2 0cobM B KaxKIOM 3KC-
nepuMeHTe. JlapieHue Kuciaopoaa B Kamepe MoBbIIia-
mm 0o 5 ATA co ckopocthio 1 ATA/muH. Temnepatypy
B KaMepe NoAAepKUBau B npeaeiiax 23—25°C, oTHO-
CHUTEIIPHYIO BJIAXXHOCTh — OKoJio 60%, comepxkaHue
CO, — He 6omee 0.05%. Bo Bpems skcriozutiuu B 6O,
MMPOBOAVIIN HETIPEPHIBHYIO BUIEOCHEMKY ITOBEICHMS
JKMBOTHBIX. [Unepbapryeckast 5KCIo3uIUsI TPOI0IKa-
JIach IO TIOSIBJICHHST TeHEePATM30BAHHBIX KJIOHUKO-TO-
HUYECKUX CyIopor uin MakcumyM 90 muH. Bpemst ne-
KOMIIPECCUM COCTaBJISIIO 8 MUH. JIJIs1 OLIEHKM IIPOTUBO-
CYHOpPOXHEIX 3¢((PEeKTOB MPeIapaToB OTMEYaId BpeMs
(B MMHYTax) ITOSIBJCHUS CITeLM(PUIECKUX ABUTATEIb-
HBIX HapylLIeHUI OT Havyaja skcno3uimu 5 ATA, cooT-
BETCTBYIOLIMX M3BECTHOM IIKaJie COCTOSIHUI CyIOpOXK-
Horo cuHapomMma [23]. Ilpm orcyTrcTBUM TeHepaIn30BaH-
HBIX CYIOPOT JJaTeHTHBIM Mepro MpUHUMau 3a 90 MUH.

B onbITax Ha OOIPCTBYIOIIMX XKUBOTHBIX OBIJIO MC-
MOJIb30BaHO 42 KPBICHI, pa3de/IeHHBIX Ha 4 TPYMIIHL.
3a 30 MUH 10 TUIIEpOAPUUECKOr0 BO3IEMCTBUS XXIBOT -
HBIM KOHTPOJIbHOI rpynmsbl 1 (7 = 12) B MO3roBoii xke-
nynouek BBoauiau CSF, XUBOTHBIM rpynribl 2 (n = 12)
Beomm TGB, kpreicam rpynmsl 3 (n = 10) — SNAP
5114 u xpbicaMm rpynnbl 4 (n = 8) BBOAWJIM KOMOMHA-
muio TGB + SNAP 5114. Dkcrio3unusi XKMBOTHBIX B
GapokaMepe TMPOAOILKAIAChH OO0 MOSBICHUSI CYOOPOT,
HO He 60see 90 MUH.

Bo BTOpOI1 ceprn ONBITOB M3MEPSUIA COAEpKaHUE
BHekjIeTouHO TAMK B Mo3re KpbIc TpU MHTMOUPO-
BaHuu GAT-1 u GAT-3 ¢ nomoiusio TGB u SNAP
5114. JIost 3TOro HAPKOTHU3WPOBAHHBIM KWBOTHBIM
(yperaHn 750 mr/Kr + xsopaio3za 250 MT/Kr) B CTpUaTyM
(crepeoTakcudeckrue KoopauHatel: A = + 1.0 MM,
LM *2.5mMm, D = 5.8 MM) BBOOWIN MUKPOIUATA3HBIE
3oHabl (CMA/11, CMA/Microdialysis AB, Sweden).
Bo Bpems akcnozuniuu B 'bO, 30HABI epdy3upoBani
HMCKYCCTBEHHBIM JINKBOPOM CO CKOPOCTHIO 1.0 MKJI/MUH,
cogepxamum TGB (30 mxmonb/n) unu SNAP 5114
(100 MKMOIB/71), @ MPOOBI TUaan3aTa aBTOMaTUIECKU
otoupanu Kaxnpeie 15 mua (CMA 142 Microfraction
Collector, AB, Sweden). Konuenrtpauuio T'AMK B
npobax U3MepsUIM C MOMOIIbIO BbICOKOIIPOU3BOIU-
TenbHOM kmakocTHOl xpomatorpadum (HPLC) c¢
aJIEKTpOXUMUYECKOK naerekuueit memmatopa (ESA
model 5100A), kak ObLJIO paHee MOAPOOHO OIMMCAHO
[24]. TAMK B 00pa3ziax KOJIM4eCTBEHHO OIIpeaeIIsIn
B MKMOJIb/JI, UCTIOJIb3YsI BHEIITHUE CTaHIapThl. B naH-
HOI CEepUM OMBITOB Y KPBIC TakKxKe PEerMcTpupoBaiv
B3I nsg 3Toro HaApKOTU3UPOBAHHBIM KMBOTHBIM
BBEPTHIBAIM OMJIaTepaibHO B TEMEHHYIO YacTh Uyeperna
JI0 COMMPUKOCHOBEHUSI C TTOBEPXHOCTHIO CEHCOMOTOP-
HOI KOpBI IBa BMHTA U3 HEpXXaBEIOLIEH CcTaau, Kaxk-
Il muameTpoMm 2 MM. Ilpu perucrpanyu U aHaiIM3e
OBI' ucnoab3oBaau aniapaTHO-NIPOrpaMMHBII KOM-
mwiekc iWorx LX 228 ¢ mporpaMMHBIM oOecriedeHueM
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LabScribe 2 (iWorx System, Dover, CIIIA). 3anucu
OMO2JIEKTPUIECKOM aKTUBHOCTH WCITOJIb30BAIM LIS
omnpeaeeHns JJaTEHTHOTO Tepuoaa CyIOpPOXKHOMN aK-
THBHOCTHU MO3Ta, KOTOpas MPOosBIsIach B Buae DOI-
CITAlKOB.

st uamepenust BHekierouHoit TAMK 6wu10 HC-
MOJIb30BaHO 25 XWBOTHBIX, pa3leJIcHHBIX Ha 5 TPyMII.
T'AMK usMepsnm y KpbIC TIPU IBIXaHUU atMocdep-
HBIM BO3IYyXOM C BBeaeHHbIM TGB (rpymma 1, n = 5)
i SNAP 5114 (rpyrma 2, n = 5). Y Kpsbic rpyni 1 u 2
M3MEPSUTA TaKKe KOHTpoJibHBIe 3HaueHust TAMK B
cTpuatyMe B MEPUOM TTOCTOSTHHOM nepdy3un MUKPO-
IUAIN3HBIX 30HIOB MCKYCCTBEHHBIM JIMKBOPOM IO
BBeIeHUsI MTHTHONTOpOB. KpbIc rpynm 3-5 monsepranm
BO3IEHCTBUIO TUIlepOapuyeckoro kuciaopoaa 5 ATA.
Bo Bpems skcnozuiinu B 'bO, XKUBOTHBIM B CTpUATYM
yepe3 MUKpoauaan3Hbie 30H1bI BBoauau CSF (rpyrma 3,
n=125), TGB (rpyrma 4, n = 5) unu SNAP 5114 (rpyra 5,
n = 5). IIpo06bl nuanuzara coorpanu Kaxnaele 15 MuH
Bo BpeMs ['BO,-skcnio3unnu aisg uamepenuss TAMK
nocie aekoMIipeccuu ¢ momoinsio HPLC.

CTaTUCTHYECKYIO 00padOTKY ITOJIyYCHHEIX Pe3yiib-
TaTOB IIPOBOMIIM C MCITOJIb30BAHUEM IIPOrpaMMEI Sig-
maPlot 13.0 (Systat Software, Inc., San Jose, CA,
CHIA) u GraphPad Prism 9 (GraphPad Software, Inc.,
CIIA) ¢ ucnonb3zoBanueMm Kpurepus Koimoroposa—
CMUpHOBa [Jisl OLIEHKU HOPMAaJIbHOCTU pacIipejelie-
Husl. OLIeHKY paBeHCTBA JUCTIEPCUl TPOBOAUIIU C TIO-
mouipio F-kpurtepus @uiepa. OnHo(paKTOPHBIN TUC-
nepcuoHHbIi aHaan3 ANOVA npuMeHsIu sl BbISIB-
JIEHUs] OTJWYMM JIATEHTHOTO TMepruoja CyIOpPOKHBIX
peakuuit B 'BO, y XMBOTHBIX MPU BBEAEHUU UHTUOU -
TopoB GAT 110 cpaBHEHUIO C KOHTPOJIeM (MCKYyCCTBEH-
HBIU TUKBODP). IBYyX(paKTOPHBII AUCIEpCUOHHBIN aHa -
mm3 ANOVA npyuMeHsIIN IS CpaBHEHUST N3MEHEHUI
mo3roBoit TAMK y KpbIc IBYyX 3KCIIEpUMEHTAJIbHBIX
rpynn. OLeHKY 3HAYMMOCTH pa3Iudrii MeXIy Tpym-
naMy OPOBOIWIN C MCIIOJIb30BaHUEM IBYXBBIOOPOY-
Horo t-tectra CTbhIOAEHTa M MOCT-XOK TecTa ThloKWH,
BHYTPUTPYIIIOBBIE CPaBHEHUS 3aBUCUMBIX ITIPU3HAKOB
OLIEHMBAJIM C IIOMOIIBIO ITapHOro t-Tecta CThIOIEHTA C
nornpaBkoit BoHdeppoHu 1151 MHOXECTBEHHBIX CpaB-
HeHuii. [laHHbIe TIpencTaBieHsl B Buae M + SEM, npu
9TOM B Ka4e€CTBE CTATUCTUYECCKN 3HAUYMMBIX pa3IdndInii
npuHuManu 3HadeHus p < 0.05.

PE3VJIbTATbBI UCCIEAOBAHUA

YV KOHTPOJIBHOI TPYHITHI OOIPCTBYIOIINX KPBIC, HA-
XOIISIIIUXCS B OapoKaMmepe ToJI JaBJIeHUeM KHUcjiopoaa
5 ATA, ObLIM BBISIBJIEHBI XapaKTePHbIC IBUTaTEIbHBIC
HapyIIEeHMS, COOTBETCTBYIOIINE N3BECTHOM IIKaJIe CO-
CTOSIHUM cymopoxHoro cuHapoMa [23]. B TeuyeHue
nepBbix 10 MmuH BoznetictBust ' O, X1BOTHBIE OcTaBa-
JIMCh HEeNOABMKHBIMU. Ilociie 3TOro y HUX MpOSIBU-
JIUCh UHTEHCUBHBIN TPYMUHT, JIETKOE IPOKAHUE TOJI0-
BBI 1 TIEPEIHUX JIall, KOTOPOE Yy YaCTU KMBOTHBIX TIepe-
XOOWJIO BO BCTPSIXMBAHUE BCETO Tejda, N3BECTHOE KakK
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Puc. 1. 3aBucUMOCTb MOSIBJICHUSI CYTOPOXHBIX peaKinii y OOAPCTBYIOIIMX KPbIC B KUCIOPOAHOM cpene nmoa nasieHueMm 5 ATA
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Puc. 2. CpenHue 3Ha4eHHUsI JIATEHTHOTO MepUoa MOSIBJICHUST CYIOPOT Y KPbIC MO JaBjieHreM Kuciopona 5 ATA rocie BBeaeH st
B MO3TOBOI1 kenynouek nckyccrBeHHoro JimkBopa (CSF), tmarabuna (TGB) u SNAP 5114. * p < 0.05 o cpaBHeHuto ¢ CSF,

# p <0.05 no cpaBHenuto ¢ TGB u SNAP 5114.

CUMIITOM “MOKpoIi cobaku” (ctamus 1). Ha cranuu 2 Ha-
OJII01AIMCh TIOBTOPSIIONINECS JIOKAJIBHEIE IOIeprUBaHIs
MBIIIIIL MOPIOYKM, TOJOBEI M IEPEIHNX KOHEUYHOCTEH, a
TaKXKe IPOoXb BCero Tesia. MMOKIOHMY MPOAOIKAIChH OT
5 o 15 ¢ m Mornu nioBTOPSATHC. Ha ctamuu 3 y XUBOT-
HBbIX Ha6I[}OLla.J'[I/ICb PUTMUYHBIC COKpAIICHUWUSA MBbIIILL
BCEro TeJjia NPOAOIKUTEIbHOCTBIO 5—15 ¢, HEKOTOphIE
KPBICHI BCTaBaJIM Ha 3aHUE Jlalbl U IBUTAIUCH Ha3a1l.
Ha 4-i1 craguy y XXUBOTHBIX IPUCYTCTBOBAJIM TeHEepa-
JIN30BaHHbBIE KIIOHNYECKNE MJIN TOHNYECKNE KOHBY/Ib-
cun. I1puCTyIIBI COTPOBOXKIAIMCH TAXUKAPAUEH U TH-
MEePBEHTUISILIUEH.

HauvanbsHbIe cTagum cynopoXXHOI aKTUBHOCTH (CTa-
I 1—3) OTYETIMBO MPOSIBIISIIIMCH TAaKXKe Y XKMBOTHBIX
nocie BBeaeHus: GAT-uHruOuTopoB. [eHepanTu3oBaH-
HbIe cynoporu (ctagus 4) He BBISIBISIACH Y 40% KpbIC,
nonydaBmx TGB, 'y 25% kpeic mocie BBemeHnst SNAP
5114 B reuenue 90 muH I'BO,-3kcnio3um (puc. 1).

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

JlateHTHOE BpeMsl TOSIBJIEHUs] YETBEPTOM CTaauu
CYIOPOXHOM aKTMBHOCTHU Y KpbIC, momydaBimmx GAT-
MHTUOUTOPHI, OBUIO JOCTOBEPHO OOJBIIMM, YeM YV KOH-
TpOJIbHOI Tpyrinbl, pudeM TGB BbI3bIBas GoJiee BbIpa-
XKEHHOE IMPOTUBOCYIOPOXHOE neiicTBue, ueM SNAP 5114
(puc. 2). CoBmectHoe BBeneHne TGB+SNAP 5114 annu-
TUBHO YCWJIMBAJIO MPOTUBOCYIOPOXKHOE AEMCTBIE MHTY-
OUTOPOB M JIATEHTHOE BpeMsI MOSIBJIIEHUS CYIOPOT OBLIO
ele 0oJIbliie, YeM MOCJIe BBEIEHHUS KaXKIOTO U3 Iperia-
paToB B OTAEIBHOCTH (pHUC. 2).

Konuenrpaiusi TAMK B crpuatyme KpbIC ITPU JTbI-
XaHUU atMocpepHBIM Bo3myxoMm coctaBmia 0.059 =+
* 0.011 mxmonb/n. [Tocne BBenenns GAT-mHrnouro-
poB ypoBeHb TAMK mnoBbIlIajzics U TTMKOBbIE 3HaUYe-
HUS MearaTopa ObIIM MaKCUMaJIbHBIMU TIOC/IEe BBEe-
Hust TGB no cpaBaenuio ¢ SNAP 5114 (Fp 5,y = 3.349,
p=0.0347) (puc. 3). AByxdakropHblit aHanu3z ANOVA
C TOBTOPHBIMU M3MepeHUsIMU (B KOHGUTrypaluuu
“mixed model ANOVA”) ¢ mocT-XoK TecTamu ThioKu
Ne 3
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Puc. 4. Isamenenue konueHtpaim TAMK B crpuatyme KpbIc 1o naBieHreM Kuciaopoaa S ATA v TOCTOSTHHOM BBEIEHUU B CTPU-
aTyM mckyccTBeHHoro ikBopa (CSF), TGB mm SNAP 5114, * %+ p < 0.05 no cpaBHeHMI0 ¢ 6a30BbIM YPOBHEM.

MoKa3aJl TOCTOBEPHOCTD Pa3INIMil MEXITYy KOHTPOIb-
Hoii (I'bO, 5 ATA) u 06erMU ONBITHBIMU TPYTITIAMU C
BBeneHueM npenapatoB (p < 0.05). JlocToBepHBIX pa3-
YU MEXIOY 3KCIEPUMEHTATBHBIMHM TPYIIIIaMU He
ObL10 BhIsIBIIEHO (p > 0.05).

Y HapKOTU3MPOBAHHBIX KUBOTHBIX, ITOABEPTILINXCS
BO3IEMCTBHUIO KMUCIOpOaa 1o maBieHueM 5 ATA, nBu-
raTeJbHbIX HapylIeHU He HaOJII04aJoCh, HO SIS -
TU(OpPMHasE aKTUBHOCTh Ha DI mosBIsiach 4epes
69 £ 5.3 muH. Kuciopon non nasieHueM 5 ATA BbI3bI-
BaJI IIpOTpeCCUpylolllee CHIKEHE YPOBHS MeIuaTopa B
CTpUaTyMe KOHTPOJIBHBIX JKMBOTHBIX, KOTOPOE B KOHIIE
KMCJIOPOOHOM 3Kcno3uuuu gocturano 32 = 4.4% or
HayajbHOTO 3HaueHus (puc. 4). MuxkpoamaausHoe
BBegeHne TGB B crpumaTyM MOBBILIAAO YpPOBEHB
TAMK B atom otnenie mosra nepen HayagoMm ['BO,-
DKCITO3UIINU, a B TIEPUOJ TUITEPOKCUUECKOTO BO3JIECH -
CTBUSI YPOBEHb MeauaTOpa ITOCTEIIEHHO CHIKAJICS U K
KOHIIy SKCHO3WUIIMM OCTaBajICs BBIIIE, YeM y KOH-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3ZUOJIOTUU

TPOJIbHBIX KUBOTHBIX (F s, 8.726, p = 0.003)
(puc. 4). Tlocne BHyTpumMmosroBoro BBeaeHUss SNAP
5114 ypoBenb TAMK B cTpuaTyMe ITOBBIIIAJICS, HO Ha
MEHBIIYIO BeIMYMHY, 4yeM mnocie BBeaeHus TGB u
CHIDXEHME TIof AaBjieHueM Kuciopona 5 ATA OblI1o
0oJiee BBIpaXXEHO, YeM Y KPbIC, KOTOPbIM BBOIUJICS
naruountop GAT-1 (puc. 4), mpudem n1Byx(paKTOPHBII
ANOVA c nocT-xoK TectaMu ThIOKM TTOKa3ajad J0CTO-
BEPHOCTh pa3iuuuii mexay koHTposbHoii (CSF) u
00erMM OITBITHBIMY T'PYIIIaMU C BBEIeHNEM IIpernapa-
ToB (p < 0.05), HO He MexXmy IpylIlaMu ¢ BBEICHUEM
SNAP 5114 umu TGB (p > 0.05).

OBCYXIEHMUE PE3YJIILTATOB

B pesynbTaTe mpoBeAeHHBIX UCCICAOBAHUI TTOITY-
YEeHO HECKOJIbKO HOBBIX JaHHBIX: (1) mHruoupoBaHue
GAT-1 unmu GAT-2/3 ¢ nomombto TGB nnu SNAP
5114 cOOTBETCTBEHHO MPENOTBpAIlajio Pa3sBUTUE TH-
2023
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nepoapuyecKuX KUCIOPOIHBIX Cynopor; (2) coBMecT-
Hoe nuHruouposanue GAT-1u GAT-2/3 BbI3bIBaIO al-
JIUTUBHBIA NPOTUBOCYIOPOXHBINA 3¢dekT; (3) mpu
naTnOnpoBannn GAT-1 num GAT-3 ypoBeHb BHEKIIE-
touHoro TAMK B ctpuaryme noBeimajics; (4) B yciio-
BUsIX runiepokcuu 5 ATA narnouposanue GAT-1 wiu
GAT-2/3 KoMneHCUPOBaJI0 MOHMXKEHUE BHEKJIETOY-
Horo TAMK, na6bmonaemoro B I'BO, 6e3 BBeneHUs:
npenaparos.

IMpuyactHOocTe TAMK-epruueckoili cucteMbl K
Pa3BUTHIO KUCJIOPOIHBIX CYAOPOT JaBHO YCTaHOBJICHA
M TIEPBBIM 10KAa3aTeJIbCTBOM 3TOMY SIBJISZIOCH CHMKE-
HUE coAepKaHUS TOPMO3HOTO MEINATOPa B MO3T€ K-
BOTHBIX, ITOJABEPTIIMXCS BO3ACHCTBUIO TUIepOapuye-
ckoro kuciaopoga [6—8, 25]. ITo3aHee ObIIN ITOJIyYEHBI
ITaHHBIE O TOM, YTO CYyTOPOXHBIE pa3psabl Ha DI 1mo-
SIBIISTNCH, Korma BHeKneTouHblt TAMK B mMo3re 1mo-
HITKaeTcs Y HApKOTU3UPOBAaHHBIX KphIC Ha 37% [24]| n
Ha 28% y 60IpCTBYIOIINX XUBOTHBIX [26]. CKOpOCTh
CHIDKEHHMSI BHEKJIETOYHOIO MeEauaTropa 3aBuceia OT
NapuMajbHOTO OABJIEHMS BIBIXaeMOIO KHCJIOpOa.
Tak, nocite riepBbiX 30 MUHYT ABIXaHUSI KUCIOPOIOM
non maBineHneM 6 ATA CHUXXeHUE BHEKJIETOYHOIO
T'AMK 65110 B 1.5 pa3a 6ombine, gyem ripu 5 ATA [5].

VYmenbiieHue BHekaeTouHoit TAMK B 'BO, cBsi3a-
HO ¢ TNoHmXeHneM akTuBHOCTH GAD — depMeHTa,
o0ecIeyrBapIlero CMHTE3 TOPMO3HOTO MeauaTopa B
mo3sre. ®epmeHTaTBHAsE akTUBHOCTH GAD GbICTpO
cHuxaercs B 'BO,, 0 uem cBUIETENbCTBYET IMOKa3aH-
HOe HaMM TIosiBJIeHUe cyaopor yxe yepe3 30—50 MuH
rocJjie Havajla TMIIEPOKCUYECKOTO BO3IEHCTBUS TIPU
5 ATA, a ipu 6 ATA meHee yeM yepe3 30 MUH KUCJIO-
ponHoii axcno3uimu [27, 28]. nst cpaBHEeHUSI, B HOP-
MaJIbHBIX YCJIOBUSIX MHTMOUpoBaHue cuHTe3a TAMK c
MOMOIIBIO 3-MePKaINTOIIPONMOHOBOM KMCIOThI IIOHU-
xayo ypoBeHb TAMK B M0O33keuKe MOPCKNX CBUHOK
Ha 39% depe3 15 MuH, B runoraiamyce Ha 27% depes
30 MUH U B KOpe TOJIOBHOTO Mo3ra Ha 43% udepe3
90 muH [29]. IloTepsi KaTaaUTUYECKOM aKTUBHOCTU
GAD cBs3aHa ¢ TTOCTTpaHCIIIUOHHON MOTUUKaIIeii
€€ MOJIEKYJISIPHOIM CTPYKTYPHI IIOM, JeCTBUEM Pa3Idd-
HBIX penokc-monekyn [30—32]. Bo BpeMst runepokcu-
YeCKOit 3KCO3UIINM 00pa3oBaHUE OKUCIUTEILHO-BOC-
CTAaHOBUTEIBHBIX MOJEKYJI IOCTUTaeT Ype3MEPHBIX
YPOBHEN, CHOCOOHBIX MOAM(MUIMPOBATH CTPYKTYPY
GAD 1iocpeacTBOM OKUCIEHUS WM HUTPO3UJIMpPOBa-
HUSI aMAHOKMCIIOTHBIX OocTaTKoB [33—36]. Hammu nc-
clIemOBaHUS ITOKAa3aad, YTO MEXaHW3M WHAKTUBALIUN
GAD cocTouT B S-HUTPO3WIMPOBAaHUU OejIKa MO 1IH-
CTEUHY IIyTeM MPUCOCAUHEHUS IPYIIbl OKCHUIa a30Ta
(NO) K ero THOJIOBBIM OcTaTKaM [9]. BanuaHocTh Ta-
KOro MexXaHu3Ma IIOJaBJIEHUS KaTaaUuTUIECKO aK-
tuBHOCTU GAD ¢ yuactuem NO noaTBepKIaeTcst 3KC-
nepuMeHTaMU, B KOTOPbIX MHIMOupoBaHue NO-cuH-
taz (NOS) B mosre kpeic ¢ nomoinpio L-NAME
3aIIMIIAI0 XKMBOTHBIX OT Pa3BUTUS KUCIOPOIHBIX Cy-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

nmopor [27], a y MbIlIell ¢ HOKAyTOM HeMpOHaJIbHOM
NOS nHabmntonancs 6oJiee IJIUTENIbHbIN JaTEHTHBIN Te-
pyo Havasia Cyaopor, YeM Y OObIYHBIX XKUBOTHBIX [37].

DKcrnepuMeHTalIbHbIe TaHHbIE HACTOSIIIEN padOThl
MOKa3bIBAIOT, UTO pa3/ieIbHOE UHTMOMPOBAHUE TPAHC-
noptepoB GAT-1 unu GAT-2/3 BoccTaHaBJIMBaeT HApy-
IMIEHHYIO B 9KCTpeMabHOI ruriepokcun TAMK-Heit-
ponepenady. Jloka3aTeabCTBOM 3TOMY MOXET CITYy>KUTh
caenytoiiee. Bo-TiepBbIX, Y KpbIC C TIpeaBapUTEIbHO
BBEASHHBIMU B Mo3roBoii xkenynodek TGB miu SNAP
5114 pa3BUTHE KMCIOPOIHBLIX CYIOPOTr HE IIPOSIBIISI-
JIOCh, YTO MOXET CBUIETEbCTBOBATHL O BOCCTAaHOBJIE-
Huu TAMK-niepenaum 3a c4yeT yBeIMYeHUsI KOHIICH-
Tpallud TOPMO3HOIO MeAuaTopa B MEXKIJIETOUHOM
MpoCTpaHCTBe. Bo-BTOPHIX, Y KPBIC MPU IbIXaHUU BO3-
nyxom uaruoupoBanue GAT-1 ¢ nomomsio TGB yBe-
JquuuBajio KoHueHtpamuio IAMK B cTtpuatyme B
2.9 pasa, a BHyTpuMo3roBoe BBeaeHue SNAP 5114 no-
BBHIIIIAJIO YpOBeHb MeauaTropa B 1.7 pasa (puc. 1).
OTU TaHHBIE COIVIACYIOTCSI C IPYTMMU UCCIEI0BAHUS -
MU, B KOTOPBIX ITOKa3aHO, YTO BHYTPUMO3TOBOE BBee-
Hue aHtaroHucToB GAT-1 ¢ ToMoIIbI0 MUKpOAUaIN3a
MOBBIIIAJIO0 BHEKJIECTOUHYIO KOHIeHTpauuio TAMK B
MO3re ITpbI3yHOB B 1.5—4 pa3a 1o cpaBHEHUIO C UCXO/I-
HBIM ypoBHeM [38]. TouHo Tak ke mpumeHeHrue SNAP
5114 B no3e 100 MxM yBenuuusaio ypoeHb TAMK Ha
250% [21]. B-TpeTbHX, B TaHHOI paboTe TOCIe WHT-
oupoBaHus tpaHcrnoprepoB TAMK ypoBeHb MO3ro-
poit TAMK 1nipu 5 ATA kuciaopoa ocTaBajcs ITOBbI-
LIIEHHBIM, TOTJA KaK Y KOHTPOJbHbBIX XKUBOTHBIX KOH-
LIEHTpalus MeauaTopa B CTpuUaTyMe CHMXajlach Ha
37 + 5.4%. IlpuHuMas BO BHUMaHKUE, YTO BHYTPHUMO3-
rOBOIl MUKPOAWAIN3 TO3BOJISIET OLIEHUMBATh YPOBEHb
T'AMK, Ha 50—70% cocTosiuuii U3 CUHANTUYECKOTO
HeMpoTrpaHcmutTepa [39], u HekoTopoii yactu TAMK,
BBICBOOOXIAaeMOM U3 INIMAJIbHBIX KJIeTOK [40], MOXHO
nojaratb, 4To mHruouposanme 'AMK-TpaHcmopre-
poB BocctaHaBimuBaeT TAMK-eprugeckyio ¢pyHKIINIO
B I'bO, 3a cuer ycuiieHus (pasuyeckoil cMHaNTh4e-
CKOM 1 TOHUYECKOI 3KCTpacHHaNTUYECKO mepenady.
Ucnonn3yemsie B padore TGB 1 SNAP 5114 HaneeHbI
Ha GAT, nokaiu3oBaHHbBIE B IPECUHANITUYECKON MeM-
OpaHe u B actpoiuTax. [IpoTuBocynopoxxHasi aiauTUB-
HOCTb IEHACTBUS IBYX UHTUOUTOPOB, BEPOSITHO, SIBJISIET-
Csl CJIACTBUEM WHTUOMPOBAHUSI KaK CUHAINTUYECKUX,
Tak 1 BHecuHanTudeckux TAMK-TpaHcnopTepoB.

Bmecrte ¢ TeM umMmerolmecs f1aHHbIE OKa HE Aal0T
MpSIMOTO OTBETA Ha BOMpPOC, Kakas u3 1Byx [AMK-ep-
TMYECKUX Heupornepenay, CUMHaNTUYecKas WU KC-
TpacUHAITUYeCKasi, yrHeTaeTcsl OoJiblle B YyCIOBUSIX
TUTIepOKCUYECKOro Bo3neicTus. [lokazaHHOE B Ha-
meil pabore yBeamdyeHuHe Mexkiaerounoit TAMK B
cTpuatyMe Wid B runmnokamne kpbic y Kersante u
coaBT. [20] nmpu uHrubupoBanuu GAT-1 u 6osee 3d-
dexTuBHOE TIpoTUBOCYnOpoxkHoe AelictBue TGB 1o
cpaBHeHUio ¢ SNAP 5114 KocBeHHO yKa3bIBalOT Ha
pa3HBIi BKJIAJ CUHANTUYECKOW U BHECUHATITUYECKOM
Helpornepenad B cHkeHrnue TAMK-onocpenoBaHHO
Ne 3
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HelpoTrpaHcmuccuu B 'BO,. B To ke Bpems 3aBucu-
MOCTb MEXIYy COAepXXaHWEeM MeauaTopa B CHHAITUYe -
CKOM 11IeJIM U B MpUJIEXAIIEM MEXKJIETOUHOM IpO-
CTPaHCTBE MO3BOJISIET MPEANOJI0XNUTh, YTO BHECUHAT -
tudyeckass [T[AMK-epruyeckass Tiepemadya Takxke
MoxkeT noaapasATbesd npu 'bO,. DTo npenmnoyioxeHue
OCHOBaHO Ha M3BECTHBIX TaHHBIX O HAJIUYWU B TOJIOB-
HOM MO3Te¢ TOHUYECKOU SKCTpacUHANITUYECKOUN
TAMK-ormocpenoBaHHO HEMPOTPAHCMUCCUU depes
TAMKA-pelienTophbl, J0KaJIU30BaHHbIE HA TeJie Heli-
poHoB [13].

BoeipakeHHBII TTPOTUBOCYIOPOXKHBIN 3(DMEKT Mpu-
MEHSIEMBIX MPENapaTtoB CBUIETENICTBYET O TOM, YTO
I'bO, He nonapnsier pyHKMIO TpaHcnoptepoB TAMK.
B npotuBHOM ciTyyae, BBOIUMBIE B TOJJOBHOM MO3T aH-
TaroHuctel TAMK TpaHcropTepoB He BBEI3BIBAJIM OBl
CTOJIb BBIPAXXEHHOTO MPOTHUBOCYIOPOXXKHOTO NEHACTBUSI.
Cpenu nByx mHruoutopos GAT, MCIoONb30BaHHBIX B
naHHoit padote, TGB okazaics 6ojee 3(pheKTUBHBIM
B MPENOTBpalllEeHUU KUCIOPOAHBIX CyIOPOT IO CpaB-
HeHmio ¢ SNAP 5114. TuarabuH SIBASETCS CEIEKTUB-
HBbIM MHTUOUTOpPOM TpaHcnopTepoB TAMK, nepeHo-
CSIIMX MEAUATOP MPEUMYIIIECTBEHHO B MPECUHAITU-
YyecKrue HEWpOHbI, MOATOMY IPU UX UHTUOUPOBAHUU
CUHANTUYECKUIA ypOBEHb MeauaTopa MOBBILIAETCS,
obecrieunBasl IIPOTUBOCYIOPOXHEIN 3dEeKT 3a cueT
YCUJIEHUSI TOPMO3HBIX TTOCTCUHANITUYECKUX TOTEHIIM -
aJioB [41].

Heduuur TAMK-epruueckoit dyHkimu npu ['bO,,
BO3HUMKAIONINI 13-3a MHTHOupoBanust cuHTe3a TAMK,
MOXKET OBITh IIPEOHOJICH MoBhIIIeHneM ypoBHSI TAMK
B CUHANTUYECKOM TIPOCTPAHCTBE Y BO BHECUHATITUYE-
ckoit cpene. [IpoBepka 3Toi TMITOTE3BI TOKa3aia, YTo
mHTHONTOPHI TpaHcmopTepa TAMK, BBOIMMBIE B MO3-
TOBOI1 Xeynouek, MoBbiamT yposeHb TAMK B ro-
JIOBHOM MO3re Y TIPeAoTBpaIlaloT pa3BUTHE KUCJO-
ponHbIx cynopor. CiienoBaTeabHO, OJIOKUPOBAHUE ME-
XaHU3MOB CHUHanTHU4Yeckoro kimpeHca TAMK moxet
KkoMmIieHcupoBath cHuxeHue cuare3a TAMK B I'BO,,
noBbICUTh KoHIIeHTpanuio TAMK no ypoBHs, nocTa-
TOYHOTO IJIsi 00ecIeueHIsI TOPMO3HOI Heiipoliepeaa-
4M, U TEM CaMbIM MIPEIOTBPATUTh Pa3BUTHE KMUCIOPOI -
HOTO CyIOpPOXKHOTO CMHIpOMA.

COBJIIOAJEHUE 5TUYECKHUX CTAHIAPTOB

Bce npumMeHuMble MeXIyHAapOAHbIE, HAllMOHAIbHBIE
/WA MHCTUTYLIMOHAIbHBIE IPUHIIUITHI YXOAa U UCITOIb30-
BaHUSI XKMBOTHBIX ObUIM cOOJIONEeHBI. Bee mpolieayphl, Bbl-
TIOJIHEHHBIE B UCCJIEIOBAHUSIX C YYaCTUEM XXKUBOTHBIX, COOT-
BETCTBOBAJIM 3TUYECKUM CTaHIapTaM, YyTBEPKIASHHBIM Mpa-
BOBbIMU akTamu P®, npuHumnam baseabckoit neknapanuu
u pexomeHaauusM. I[Iporokos onbiToB onoopeH Komuccu-
et mo 6moatuke UD®b PAH (mporokonm Ne 1-12/2022 ot
27.01.2022).
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AJIEKCEEBA u ap.

NCTOYHUKUN PMHAHCUPOBAHUA

Pabora BeIToHEeHa pu (GUHAHCOBOI mommep:xkke Poc-
cuiickoro HayyHoro ¢oHna (rpant Ne 22-25-00539).

KOH®JIMKT MHTEPECOB

ABTOpBI IEeKJIApUPYIOT OTCYTCTBUE SIBHBIX 1M TMOTECHIIU-
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elf JaHHOM CTaTbhu.
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ANTICONVULSANT EFFICACY OF INHIBITION OF SYNAPTIC
AND EXTRASYNAPTIC GABA-TRANSPORTERS IN PREVENTION
OF HYPERBARIC OXYGEN SEIZURES

0. S. Alekseeva®*, B. A. Gerda“, A. S. Zhilyaeva“, and 1. T. Demchenko?

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

*e-mail: 0sa 72@inbox.ru

Hyperbaric oxygen (HBO,) inhibits GABAergic neurotransmission in the brain, which can lead to the develop-
ment of a seizure disorders known as “oxygen epilepsy”. Deficiency in GABAergic transmission in HBO,, re-
sulting from a decrease in the level of synaptic GABA, can be compensated by inhibition of neuronal and glial
GABA transporters (GAT). The present study compared the anticonvulsant efficacy of two types of GABA trans-
porters with tiagabine, a GAT-1 inhibitor, and SNAP 5114, a GAT-3 inhibitor. Anticonvulsant effects were as-
sessed after administration of drugs into the lateral cerebral ventricle of rats 30 min before the start of hyperbaric
oxygen exposure at 5 ATA. In separate experiments, the concentration of GABA in the striatum of rats was mea-
sured when breathing oxygen at a pressure of 5 ATA after GAT inhibition with tiagabine or SNAP 5114. New re-
sults obtained in the study were: (1) inhibition of GAT-1 or GAT-3 prevented the development of “oxygen epi-
lepsy” in rats; (2) among the two inhibitors used, TGB was found to be more effective in preventing oxygen con-
vulsions compared to SNAP 5114; (3) the combined use of TGB + SNAP 5114 caused an additive anticonvulsant
effect; (4) oxygen convulsions appeared when GABA in the brain decreased by 30—40% of the initial level,
(5) GAT-1 inhibition with tiagabine increased extracellular GABA 2.9-fold and 1.7-fold with SNAP 5114.
GAT-1 and GAT-3 inhibition increased GABA to a level sufficient to restore impaired inhibitory neurotransmis-
sion in HBO,, and prevented the development of hyperbaric oxygen convulsions.

Keywords: hyperbaric oxygen, oxygen neurotoxicity, hyperbaric oxygen seizures, GABA transporters, tiagabine,

SNAP 5114
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