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Llenbto paboThl IBUJIOCH U3yY€HHE Ba30aKTUBHOTO U HEMPOMPOTEKTOPHOTO NEeCTBUS
uHruburopa c-Jun-N-tepmuHanbHbiX KMHa3 (JNK), 1Q-1 (11 H-uHneHo|[ 1,2-b]xuHOK-
caiiH- 11-0H OKCHUM) MPU XpOHUYECKOU TUITONepdy31UU TOJJOBHOTO MO3Ta, BEI3BAHHOMN
HEBO3BpaTHOM OMjIaTepaibHOM MePEBSI3KOM COHHBIX apTepuii. M0O3roBoii KpOBOTOK U3Me-
psUICS KOJIMYECTBEHHO (METOI KJIMpeHca BOAOPOIa) OMHOBPEMEHHO B TEMEHHOI Kope,
TUIIIOKaMIIe, YEPHO CyOCTAaHLUMU U CTpUATyMe€ TOJIOBHOTO MO3ra OOIPCTBYIOLIMX
kpbic. [lepeBsizka COHHBIX apTepuii BbI3bIBaja TOHUKEHNE KPOBOTOKA B UCCIIEIYEMBbIX
MO3TOBBIX CTPYKTYpax ¢ 60Jiee BhIpakeHHBIM CHIKEHUEM B Kope (Ha 48% OT UCXOITHO-
IO YPOBHSI) M C HAMMEHBIIIUM TaIeHUeM B YepHOil cyGcTaHmu (Ha 25% OT KCXOMHOTO
ypoBH:1). [TOHMXKEHHBI ypOBEHb KPOBOTOKA B 3TUX MO3TOBBIX CTPYKTYPaxX COXpaHsII-
Csl Ha TIPOTSKeHUU 14 nHeil u3MepeHuil. Peakiiny MO3roBbIX COCY/IOB Ha TUTNIEPKATHU -
yeckuit ctumyn (5% CO,) yTpauuBajlucCh B Mepuol 2-HeAenbHOi runonepdysuu, a
HEBPOJIOTMYECKHMIA CTAaTyC XXUBOTHBIX He yiydliasics. Beenenue nmpenapara 1Q-1 (50 mr/kr,
MHTpanepruTOHealbHO, Kaxable 48 U B TeueHUe 14 CyT) COMPOBOXAAIOCH YBEIUUCHUEM
KPOBOTOKa BO BCeX CTPYKTypax Mo3ra. MakcuMajlbHOE yBeJIWYEHUE KPOBOTOKA Ha-
OJ1101aJ1I0Ch B CTpUaTyMe, a8 MUHMMaJIbHOE — B YepHOM cyocTaHiuu. [locie BBeneHuUs1
1Q-1 BoccTaHaBIMBaIach YyBCTBUTEJIbHOCTh MO3TOBBIX COCYIOB K IMIIEPKANTHUYECKO-
MY CTUMYJY U CYLIECTBEHHO YIy4IIal0Ch HEBPOJIOTUUYECKOE COCTOSIHME KUBOTHBIX K
KOHILy 2-i Hel. runorepdy3ur roloBHOro Moara. Pe3ynbTarel mOKa3bIBalOT, YTO MC-
noab3oBaHue nHruouTopa JNK mo3BosisitoT yMEHBIIUTD LIepeOPOBACKYJISIPHBIE HAPY-
LIEHUS U CBSI3aHHbIE C HUMU HEBPOJIOTMYECKUE PACCTPOICTBA MPU TUIonepdy3uoH-
HOM TIOBPEXJI€HUU TOJIOBHOTO MO3Ta.

Karouegvie crosa: uHruonTOp c-Jun-N-TepMUHAIBHBIX KMHA3, XPOHUYECKasl TUIIONEeP-
(y3ust Mo3ra, MO3roBoil KPOBOTOK, HEHPOINPOTEKIIUsI, TUIIEPKATHUYECKUN CTUMYJI,
CTpUATYM, YepHast CyOCTaHLIUS
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BBEJEHUE

c-Jun-N-tepmuHanbHbie KMHA3bl (JNK) mpuHamiexar K ceMeicTBy MUTOT€H-aKTH-
BUpYyeMbIX npoTenHKrMHa3 (MAPK), koTopbie akTUBUPYIOTCSI B OTBET Ha JIeliCTBUE pa3-
HOOOpa3HbIX CTPECCOPHBIX U nmoBpexnatomux dakropos. JNK BkiouaroTt 10 nzodopm,
konupyembix TpeMs reHamu: JNK1 (4 uzodopmnr), INK2 (4 nuzodpopmer) u INK3 (2 uzo-
dopmrl) [1, 2]. INK1 n JNK2 npencraBieHB BO BCceX KJIeTKaxX OopraHu3Ma, B TO BpeMsI
kak JNK3 skcmpeccupyercss nperMMyILIECTBEHHO B Cepllle W B TOJIOBHOM Mmo3sre |[3].
dakTop TpaHckpumuu c-Jun saeiasercs cyoctpatoM st JNK u rmocne pochopununpo-
BaHUS MOXKET 3aITyCKaTh IIPOLIECCH alloNTO3a B HelipoHanbHBIX KieTKax [4]. JNK Bo-
BJICYEHBI B PETYJISIIIUIO BOCTIAJICHUSI, UTPAIOT BAXKHYIO POJIb B CUTHAJIBHBIX MYTSX, BEIY-
IIMX K allonTo3y U HEKPO3Yy, PEeTYJIUPYIOT HEKOTOPbIe TPAHCKPUTILIMOHHBIEC, pABHO KakK
W HE CBSI3aHHbBIE C TPAHCKPUITLIMEN KJIETOYHBIE MPOLECCHI, OT KOTOPBIX 3aBUCUT MOBPE-
KJIEHUEe HEPOHOB roJI0BHOTO MO3Ta Y KapAUOMUOLIMTOB MPU UIIEMUU U periepdy3uu
[5, 6]. INK BoBjJe4YeHBI B IaToreHe3 auabeTa, aTepocKjaepo3a, MHCYIbTa, OO0JIE3HU
Anpureiimepa, 6one3nu [lapkuncona [7, 2], omyxoseBoro pocra [3], BocIaauTeIbHbIX
3abosieBaHUl, MH(}papKTa MUOKapaa, CEpAeUYHON HETOCTATOYHOCTU W TUIepTpoduu
muokapma [5]. Uaruouropsl JNK mpusiekaror K cebe IMpoKoe BHUMAaHME KaK MOTEeH-
LIaJIbHbIE TepareBTUYECKUE CPEACTBA ISl MPOMWIAKTUKY U JIEYCHUST UIIEMUYECKUX
noBpexaeHuii [8, 9].

Hamu 6611 cuaTe3npoBaH HOBEIM nHruourop JNK — 1Q-1 (11 H-unneno|[ 1,2-b]-xu-
HOKCaJIMH-11-OH OKCUM), KOTOpbIi1 00JiafaeT MOBbIIEHHBIM ach(UHUTETOM B OTHOIIIE-
Huu uzodopmsl JNK3 [10], BeIpakeHHBIM HEPONPOTEKTOPHBIM 3(hheKTOM U crIoco0-
HOCTBIO IPOHUKATh Yepe3 reMaTosHledanudeckuii 6apwep (I'DB) [11]. C momolbio du-
JIJAaMEHTHOI MOJIEeNM JIOKAJbHOM ullleMuu/penepdy3un cpemnHeil MO3roBOil apTepuu
HaMM MOKa3aHo, YTO pa3Mephbl 30HBI HEKPO3a MO3ra y MbIIIEH TOCTOBEPHO YMEHbIIATUCH
npu BBeaeHuu 1Q-1 mo cpaBHEHUIO ¢ KOHTPOJbHBIMU 3HaueHusMu [11]. BeipaxkeHHas
HENPOMpOTEKIMS C UCIIOJIb30BaHeM 1Q-1 Obl1a BEISIBIIEHA TaKXKe IIPY TOTAILHOM HIIIe-
muu/pernepdy3un Mo3ra Kpeic [12]. OnHUM 13 BO3MOXHBIX MEXaHU3MOB HEMPOIPOTEK-
TOPHOTO ACHCTBUS MHTMOUTOPA MOXKET OBITh YBEJIMYEHNE MO3TOBOTO KPOBOTOKA B CBSI3U
¢ BeiAeaeHHeM okcuma azoTa (NO) mpu 6uorpancdopmanuu Monekyisl 1Q-1 [11]. Le-
JIbIO HACTOSIIIE PaboThl SIBUJIOCH M3yYeHHE Ba30aKTUBHOTO M HEWPOIIPOTEKTOPHOIO
neiicrBust uHruouropa IQ-1 y XXMBOTHBIX ¢ XpOHUUYECKOU Turonepdy3ueii ToJ10BHOTO
MO3ra, BbI3BAaHHOM HEBO3BPATHOI OKKIII03UEei 2 COHHBIX apTepuit (Mmoaens 2VO [13]). U3
KJIMHUYECKOM MPaKTUKU U3BECTHO, UTO TAKOE XPOHUUECKOE OTpaHUYEHHUE KPOBOCHAO-
JKEHUsI MO3ra MOXET pa3BUBAThCS B PE3YJIbTATe CEPAEUYHON HEAOCTATOYHOCTU, CUCTEM-
HOi1 apTeprabHO# TMIIOTeH3UH, TIPU MATOJOTUM COCYI0B TOJIOBHOTO Mo3ra (MaJibhop-
Manusi, aTepoCKIepo3) WIM IEeHACTBUM OPYTUX MaToreHeTHdeckmx daxropon [13, 14].
Kpowme Toro, mpu XxpoHWYeCKo# runornepdy3nn Mo3ra OTYCTIIMBO MPOSBIISIETCSA yTpaTa
KOTHUTUBHBIX (QYHKILUH Y XUBOTHBIX [15, 16], 4TO OTKpBHIBAET BO3MOXHOCTh KOJIMYE-
CTBEHHOI1 OlIEHKU HeBpoJiornuyeckoro neduinura. B ocHoBe rumnonepdy3noHHOTO Mo-
BPEXIEHMUsI MO3ra JISKUT MeIJIeHHasl, Mporpeccupymolnasi rudeb HepBHBIX KIIETOK
MO3Ta, MPUBOASIIAS K TAKUM KIMHUYECKUM TIPOSIBJICHUSIM, KaK MOTepsl MaMsTH, Ac-
MEHIIYs, HapylIeHWsl IBUKEHU I, 60J1e3Hb AJTblireiiMepa 1 IpyruM HEBPOJIOTUYECKUM
3abosieBaHMsIM [13].

3amayamMu MCCAeAOBAHUIN SIBJISUIUCE: (a) — U3ydeHMe aeicTBust mHruouropa 1Q-1 Ha
MO3TOBO#1 KPOBOTOK M PEaKTUBHOCTh l1IepeOpaJIbHBIX COCYIOB Y JKUBOTHBIX Ha (hOHE Xpo-
HUYeCKOoil rumnorepdy3un Mo3ra, BBI3BaHHON HEBO3BPAaTHOI OKKJITI03Mel OOIIMX COHHBIX
apTepuii, (0) — ouenka BaussHus 1Q-1 Ha HEBPOJIOTMYECKUIL CTATYC KPBIC C XpPOHUYECKOMN
runonepdy3ueil ToJI0BHOTO MO3ra, (B) — CpaBHEHME Ba30MOTOPHOTO nmeicTBrs 1Q-1 ¢ ad-
dekrom NO-moHopa S-nitroso-N-acetylpenicillamine (SNAP).
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METOIbI MCCIEOAOBAHUA

JJ1s1 BBITTOJIHEHYSI paGOThI MCMOJIb30BAIMCH CEAYIOIINEe XUMUYECKHUe TIperapaThl: CO-
enqunenue 1Q-1 (11 H-unneno[ 1,2-b|xuHoKcanuH-11-0H OKCUM) OBUIO CHHTE3UPOBAaHO B
HayJHO-o6pa3oBaTeiabHoM LieHTpe H.M. Kixnepa Tomckoro [loautexanaeckoro YHu-
Bepcuteta (Poccust), 3onetun (Zoletil Virbac, ®paniuus), kernanut (3AO Hura-dapm,
Poccus), atponunHa cynbdpar (OAO Hdanbxumbapm, Poccus), uzodiypan (Jlaboparop-
Hoe Kapuzoo, CA, Bbapcenona, Mcnanust), SNAP (Sigma-Aldrich, CIIIA), Tween-80
(Sigma-Aldrich, CILLA).

UccnenoBaHus BBIMIOJIHEHBI Ha Kpbicax-camMmiax JuHuu Wistar maccoit 287 £+ 19 r, 3a-
KYIUIEHHBIX B IUTOMHUKE XUBOTHBIX “PanmonoBo” (JlenmHrpamckast o61actb, Poccust).
ITpoTokon OnbITOB yTBepKaeH 6nosaTnuyeckoit komuccueit UBPDb PAH no ucnonb3oBa-
HUIO XMBOTHBIX B 9KCTIEPUMEHTAX B COOTBETCTBUM C MEKIYHAPOAHBIMU PEKOMEHIAITNS -
MU (3TUYECKUM KOMNEKC) MO MPOBEIEHUIO MEIMKO-O0MOJOTMYECKUX MCCIeNOBaHUN Ha
*kuBOTHBIX (CIOMS, Geneva, 1985). [1pu moaroToBke >KMBOTHBIX K OMbITaM MPOBOIWIIN
NIBE XUpyprudeckue onepamnu. Ha mepBom 3Tarne XKMBOTHBIM UMIUIAHTUPOBAIN B MO3T
TUTATUHOBBIE 3JIEKTPOIBI TSI U3MEPEHUIT MO3TOBOTO KpoBOTOKa. Ha BTOpOM aTame y XKu-
BOTHBIX C BXXMBJICHHBIMHM 3JIEKTPOIaMU ITPOBOIMIIACEH ITepeBsA3Ka 2 00X COHHBIX apTe-
puil 011 co3maHMs MOMAEINM XPOHUYECKOH Trumorepdy3uu roJoBHoOro mosra. Kaxmoit
KpBbICE 32 HEAEJIO 10 OIBITOB MO HAPKO30M B aCENTUUECKHUX YCIOBUSIX BBOIWIM TIIaTH -
HOBbI€ MTOJIbYATHIC BJIEKTPOIBI AuamMeTpoM 0.15 MM B MO3TOBBIE CTPYKTYpbI (TeMEHHast
Kopa, TUIIIIOKAaMII, YepHasl CyOCTaHIIMSI U CTPUATYyM) COIVIACHO aTjlacy cTepeoTakcuue-
cKux KoopauHat [17]. BxXuBieHne 3JIeKTPOIOB B TOJIOBHOI MO3T KPBIC IIPOBOIWIOCH C
HMCIOJIb30BaHMEM 30JICTIII-KCIIa3MHOBOro Hapko3a (13 pacdyera Ha 100 T Maccel Tenra
>KMBOTHOTIO): 30JIeTWI — (.3 MI' BHYTPUMBIILIEYHO, KCUJIAaHUT — (.8 MI BHYTPUMBIIIIEUHO,
arporHa cyiabdat 0.1%-Hbiit pactBop — 0.01 M1 TOOKOXHO. XUPYPruyecKylo CTaauio
Hapko3a Bepu(ULUPOBAIM MO MCUYE3HOBEHMIO peakliMii Ha OoJieBble pa3apakuTesIn
(YKo n1arbl) U YTHETEHUIO POTOBUYHOTO pedJiekca.

Kaxmprii 1aTUHOBBIN 3JIEKTPOI U30JIUPOBAJICS CTEKIIOM 3a UCKITIOYeHHEM KOHYMKA
IUIMHOM 1.5 MM, KOTOpBIi 3-KpaTHO MOKpeIBaicsa pactBopoMm HaduoHa (Nafion, Sigma-
Aldrich) ¢ mocinenyiomuM BeIcylnBaHueM. I1py Takux pa3Mmepax aKTUBHOI ITOBEPXHO-
CTU 2JIEKTpOAa 00bEM y4yacTKa MO3ra, B KOTOPOM M3MepsieTCsl KPOBOTOK, COCTaBJISIET
okono 8 Mm>. JInst KperuleHUs! SJIeKTPOLOB B BUCOUHYIO KOCTb 4eperna GuiIaTepalbHO
BBEPTHIBAJIM IBA BUHTA U3 HEpXaBeloIIeil cTajiv. DJIEKTPOAbl U BUHTHI (PUKCUPOBATTUCH
Ha KOCTU 3y0ONPOTE3HBIM IIeMeHTOM. 2KMBOTHBIX BO3BpalllaJii B BUBAPUiA, B UHIUBUIY-
aJIbHbIC KJIETKU U 00eCIieuruBaI COOTBETCTBYIOIINIA MOCTONEPALIMOHHbBII YXOI.

Yepes 5—7 mHell y XKUBOTHBIX C BXMBJIECHHBIMUA B MO3T 3JIEKTPOJAMU TTO HAapKO30M
OCYIIECTB/ISUIACh TIepeBsi3Ka 2 oOIMX COHHBIX apTepuii (Mmomenb 2VO [18]). Hist aToro
KpbIC TTOMEIaIM B MHIYKIIMOHHYIO KaMepy, TOAKIIOUeHHYIO K MCITApUTEIIO NIJIsT U30-
dnypana (Dvapo Ucnapurens, Hdenbhpun, KHP). g naaykuuu npuMmeHsian 4 06. %
n3odrypaHa Mpu CaMOCTOSITEIbBHOM JIBIXaHUU B MOTOKe Kucyiopoaa (2 ia/muH). IMocne
MOTepY NBUTATEILHON aKTMBHOCTU KPBICY MepeMelllaii Ha ToJorpeBaeMblii onepaim-
OHHBI CTOJIMK U aHeCTe3Usl MpomorKaiach n3odiaypaHoM (1.5 06. % B TTOTOKe KUCIIOPO-
na, 1 1/MuH) yepe3 HaMOpIHYIO Macky. [locye BbiAeaeHUs JIEBOU 1 MPaBoii OOIIMX COH-
HBIX apTepuii UX HeoOpaTUMO TIepeBs3biBaIn HeitioHoBoM HUTKIO (Ethilon 2/0, Ethicon,
CIIIA). Pany ymuBaiu, ofepallMOHHOE TT0jie 00padaThiBaIM aHTUCENTTUKOM (5% -Hbli
pacTtBop itona). ZKMBOTHBIX Ha 5—7 4 ITOMeIIaIX B OOKC MO/ COrpEeBAIOIIYIO JIaMITY.

AOGCOJIOTHBIEC BETMYUHBI JJOKAJTbHOTO MO3TOBOTO KPOBOTOKA U3MEPSUIUCH C TOMOIIIBIO
MEeTOo/1a BOIOPOIHOTO KinpeHca [19]. MeTon ocHOBaH Ha onpeneaeHUU CKOPOCTH BHIMbI-
BaHUS (KJIMpeHca) U3 MO3TOBOII TKaHU BOIOPOIA, TIPENBAPUTEIHLHO BBEACHHOTO B Hee
IyTeM IbIXaHUs Bogopoacoaepxaieit cmecu (2.5% H, B Boznyxe). [IponomkuTesHOCTD
WHTISILUKY Bofopoacoaepxkauieit cmecu cocrapiisuia 10—15 c. [Ipu HenpepbIBHOM U3Me-
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PEHUHU HATPSIKEHUSI BOIOPOJa B MO3TOBOI TKAHU CKOPOCTh €r0 BHIMBIBAHUSI TIPSIMO 3a-
BUCUT OT MHTEHCMBHOCTHU KPOBOTOKA, YTO MOJOXEHO B OCHOBY pacueTa aOCOJIIOTHBIX Be-
JIMYUH LiepeOpaibHOi reMoaHaMuKU. HarpsikeHre Bonopo/ia B MO3re u3MepsijioCh Mo-
Jisiporpacu4Yecky C TIOMOIIbIO paHee MMIUIAHTUPYEMbIX BHYTPUMO3TOBBIX TNIATUHOBBIX
9JIEKTPONIOB U pedepeHTHOTO (XJIopcepedpsSTHOTO) BIEKTPOJA B BUMIE KIIMIICHI, 3aKperl-
JIEHHOW Ha OCHOBaHUU xBocTa. KprBblie KilMpeHca Bogopoia perucTpupoBaIuch ¢ IOMO-
mpio npudopoB (Pusnobiok-ITynbc, Cankr-IleTepOypr) U MCNONB30BAIUCH IUISI BbI-
YUCJIEHUSI aOCOMIOTHBIX 3HAYeHU T MO3roBoro KpoBotoka (My1i/MuH/100 r TKaHW MO3Ta) ¢
MOMOIIIbIO TIporpaMMHo-anmnaparHoro Komruiekca WINDAQ (DC-200, DATA, OH,
CIIA). MeTton BoIOpOIHOTO KJIMPEHCa MO3BOJSET MOCIeA0BaATEIbHO U3MEPSTh MO3TO-
BOI KPOBOTOK C MHTEpPBaJIoM He MeHee 5 MuH. HeBposnornueckuii neduiiut, BO3HMKAIO-
11t Ipy runonep@y3uu Mo3ra, OLIeHMBAJIM MPpU MOMOIIY 1Kajabl McGraw B Moaudu-
Kauuu [aHHymkuHoI [20, 21], onpenensitolieit creneHb HEBPOJIOTMYECKUX HapyIIeHUit
srerkoro (1—3), cpemnero (3—6) u crbHOTO (6—10) YPOBHEH TSKECTH.

B pabote ObLJIO MCTOIB30BaHO 47 KPBIC C BXKMBJIEHHBIMU TUIATUHOBBIMU 3JIEKTPO/Ia-
MU, pasfe’aeHHbIX Ha 3 rpyrmbl. B rpynre 1 (n = 12) y KpbIC ¢ UHTAaKTHBIMM COHHBIMHU ap-
TepUSIMU OLICHUBAJIMCh PeaKIIM1 KPOBOTOKA B CTpHUATYME TTPU Pa30BOM BHYTPUOPIOIINH-
HoM BBeneHuu 1Q-1 B mo3e 25, 50 u 100 mr/kr. Llenpio 3TUX ONBITOB SIBJISUIOCH ONpeIeie-
HUe Ba30aKTUMBHOI mo3bl mpemapara [1Q-1 mis ee MCHOAb30BaHUS B ITOCIEOYIOIIMX
omnbITax. ¥ 4acTu KPbIC 3TOM TPYIIbl U3MEPSIICS KPOBOTOK B CTpUaTyme MpPU BHYTPHU-
opromHHOM BBeneHUM noHopa NO SNAP B mo3e 2 MKr/KT. Y ocTaBIIUXCS 35 XXUBOT-
HBIX C BXWBJIEHHBIMU 3JIEKTPOAAMM TIPOBOAMJIACH OuJlaTepajibHasi HEBO3BpaTHAasl OK-
KJTI03UsI COHHBIX apTepuii. B pe3ynabrare onepaiiny noru6ao 7 Kpbic. Y BbDKUBIIMX X1~
BOTHBIX (rpymma 2, n = 14) u3MepeHHUsI KPOBOTOKa BBIIOJHSUINCH OTHOBPEMEHHO B
TEMEHHOI Kope, TUIIoKaMIle, CTpUaTyMe U 4YepHoit cyoctaHuuu. KpoBOTOK U3Mepsiics
B TeUEeHME 2 Hell. Yepe3 Kaxable 2 CYT. Y 4aCTH XKMBOTHBIX IPYINbI 2 (7 = 7) TecTupoBa-
Jlach PEaKTUBHOCTbH LiepeOpaIbHBIX COCY0B IMOCPENCTBOM OLIEHKU M3MEHEHMI JTOKaIb-
HOTO MO3TOBOTO KPOBOTOKa B 0oTBeT Ha 30-ceKyHnHyio nHramsiuio 5% CO, B Bo3myxe
(runepkanHuyeckasi mpoba). ¥ Bcex XXKMBOTHBIX IPYIIbI 2 OLEHUBAJICI HEBPOJOTUYE-
CKUii cTaTyc Ha (hOHE pa3BUTUS TUNonep¢y3un Mo3ra.

Y XUBOTHBIX Ipynnbl 3 (7 = 14) KpOBOTOK B 4 CTPYKTYpax MO3Ta M3MepsiUICcs TMocie
BHyTpuOptommHHoro BBeneHust Q-1 B no3e 50 mr/kr. Takast no3a npenapara Obljia Bbl-
OpaHa Ha OCHOBaHUM PE3yIbTATOB MpeIBaAPUTEIbHBIX UCCIEAOBAHUN Ha rpyrime 1 Xu-
BoTHBIX. [IpemapaT (mopoIIoK) TImaTeIbHO pa3sMelIBaIi B pactBope (Boma + Tween-80),
TocJie Yero 3aJaHHOe KOJIMYECTBO MpernapaTa B o0beMe pacTBopa 2 MJ1 BBOAUIIOCH BHYT-
PUOPIOIIMHHO TIOCIe MEePEeBI3KU COHHBIX apTepuii. B KaXkIIoM orbiTe KPOBOTOK M3MeE-
psiicst 1o U MOcJjie BBeAeHUs TIperaparTa B TedeHue 2 4. I3aMepeHust MO3roBOTO KPOBOTO-
Ka I10 TaKoM cxeMe ¢ KypCOBbIM BBefeHUeM [Q-1 (T.e. TOBTOPSIIOIIMMCS] BBEACHUEM TIpe-
napata Kaxnpble 48 4 B TeueHUe 14 qHEH) IPOBOOIMCH HAa KAaXXKIOM XXKMBOTHOM. Y 4acTU
KpBIC TpyTITBI 3 (7 = 6) U3MepsUICS MO3TOBOIt KpPOBOTOK TTOC/Ie BHYTPUOPIOIIMHHOTO BBE-
nenust NO-moHopa SNAP (2 MKr/Kr). Y BcexX XKMBOTHBIX B IpoLiecce 2-HelebHOM IO~
nepdy3uu Mo3ra OlLeHUBAJICS HEBPOJOTMYECKUIA cTaTyCc Ha (pOHE KypCOBOTO BBEIEHUS
1Q-1. IMToce 3aBepilicHUS ONMBITOB MPOBOJIMIN 3BTaHA3MIO XKMBOTHBIX C UCITOJIb30BAHU-
€M MHBEKIIMHU 30J1eTiiIa (3 MT') B XBOCTOBYIO BEHY.

1Sl CTaTUCTUYECKOTO aHaJIM3a UCTIOIb30BAIMCh a0COJTIOTHBIE BEJTUUMHBI JIOKAJTbHOTO
MO3TOBOTO KpOBOTOKA. [laHHbBIE aHAJIM3UPOBAIM C MTOMOIIIBIO TTaKeTa MporpaMm Sigma-
Plot 13.0 (Systat Software, Inc., San Jose, CA). PaccuurbiBanu cpenHee 3HaueHUE U CTaH-
mapTHyo ommoOky. JducnepcrnonHsiii aHaimmu3 (ANOVA) ucnosb3oBaau sl CpaBHEHUS
BEJIMUYMH KPOBOTOKA, U3MEPEHHBIX B pa3Hble BPEMEHHbIE MHTEPBaJbl MO3TOBOI TUIO-
nepdy3ruu y KOHTPOJIbHBIX XKUBOTHBIX 1 Y KpbICc Ttocie BBeneHust 1Q-1. JIist BbIsSIBJIeHUS
noctoBepHocTH (p < 0.05) MCTIONBb30BaIU NAPHbBIN -KPUTEPUil C TOYHBIM TecToM Duiiie-
pa. Bce nanHble npencrasineHbl Kak M = SEM.
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Puc. 1. Jlo303aBucuMble U3BMEHEHHUSI KPOBOTOKA B CTPUATYMe KPBIC C MHTAKTHBIMU COHHBIMU apTepusiMU TIpU
BHYTpUOpIOIIMHHOM BBeneHuu 1Q-1 B no3ax 25, 50 u 100 mMr/Kr.

* — p <0.05 o cpaBHEHMIO C 6a30BBIM 3HAUECHUEM TSI 25 MT/KT, #_ » <0.05 o cpaBHEeHMIO c 6a30BBIMU 3Ha-
yenusiMu st 50 u 100 mr/kr. [penapar BBOIMICS B MOMEHT BpeMeHH “0”.

PE3VIIBTATBI UCCIIEAOBAHHMA

VYcpenHeHHOe 3HaYeHNE KPOBOTOKA B CTpraTyMme KpbIc (rpynmna 1, » = 12) ¢ MHTaKT-
HBIMM COHHBIMU apTepusiMu coctassuio 69.0 = 5.8 mu/mMun/100 r Tkanu. BHyTprbpio-
mmHHoe BBeaeHue 1Q-1 B no3ax 25, 50 u 100 Mr/Kr BbI3bIBAJIO MOBBILIEHUE KPOBOTOKA B
cTpratyme, BeJIMYMHA U MPOJOJIKUTEIbHOCTh KOTOPOTO 3aBUcesia OT 103kl (puc. 1). o-
CTOBEPHOE TIOBBIIIIEHUE KPOBOTOKA BBISIBUIOCH Uepe3 30 MUH IMocjie BBEACHWS Ipernapara u
COXPAaHSIOCh Ha MPOTSDKEHUU 2 4 U3MepeHuii. BHyTpuOpIolmMHHOe BBEICHUE JOHOpA
NO — SNAP B 103€ 2 MKI/KT yBEJIMYMBAJIO KPOBOTOK B CTpPUATYME Ha TaKYIO XK€ BEJIMUUHY,
Kak u nipu BBeneHuu 1Q-1 B go3e 50 mr/kr. YkazanHas no3a Q-1 6buta BIOpaHa HaMU B
MOCJEAYIONINX UCCAEeA0BAHUSIX BAa30aKTUBHOTO U HEUPOIIPOTEKTOPHOTO AEMCTBUSI ITOTO
npernapara y KpbIiC ¢ XpOHUUYECKOU rurornepdy3ureit ToJ0BHOTO MO3ra.

V kpbIc rpynnbl 2 (1 = 14) KpOBOTOK U3MepsiIcs B 4 00JIacTsIX MO3ra B TeUeHHUe 2 Hell.
rocJjie HEBO3BPATHOM MePeBSI3KU COHHBIX apTepuii. [TolydeHHbIe TaHHBIE IeMOHCTPUPY-
JOT HaJW4YMe TeTEPOreHHOCTU B KPOBOCHAOKXEHUM TOJIOBHOTO MO3Ta JI0 TIepeBI3KU COH-
HBIX apTepuil ¢ HauOOJBIINM YPOBHEM KPOBOTOKA B YePHOI CyOCTaHIIMU U TEMEHHOM
Kope (Tabm. 1).

Yepes 30 MUH Mociie TIepeBSI3KU COHHBIX apTepuil KPOBOTOK JTOCTOBEPHO CHIKAJICS
BO BCEX MCCIIEMYeMbIX CTPYKTYpax TOJIOBHOTO MO3Ta U COXPaHsUICS Ha TOCTOBEPHO HU3-
KOM yYpOBHE B TeUe€HHE 2 Hel. TTI0 OTHOIIEHUIO K €ro 3HaYeHUsM A0 Havaja rumnorepdy-

Tabmuua 1. JIuHamMuka KpOBOTOKA B 4-X CTPYKTYpax Mo3ra y KpbIC Iociie OuyiarepaibHOi epeBsi3-
KM COHHBIX apTepuii (2VO)

KposBotok (Mi/mMuH/100 r TKaHM)
CrpykTypa BpeMsI U3MEPEHMUIT
Mo3ra

30 MUH 4 6 8 10 12 14

zo 2VO 2VO 2oyT cyT cyT cyT cyT cyT cyT
Kopa temenHast 8216 [43+4(—48%)* |42 £ 4% |42 £ 4% |43 £ 5% |45 £ 5%|46 £ 5% |46 £ 5% | 47 £ 5*
Tunnokammn 59+5 [32+4(—46%)* |32 £ 4% |33 £4* |32 £3%|36 £ 4% |37 £ 3% |38 £ 4% |39 + 5*
YepHas cyoctaHuust| 89+ 8 |67 £6(—25%)* | 61 £ 7* |65 £4* |70 £4* |71 £4* |72+ 7*|[71 6% 7317
Crpuarym 6716 [38+4(—43%)* |35 3% |31 £5%|32£4%|35+£4%|40 £ 4%|39+ 5% |42 + 5*

* — p <0.05 nns Bcex 3HAUCHUI yPOBHSI KPOBOTOKA 10 CPABHEHUIO € ypoBHEM 110 2VO.
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Tao6mauma 2. KpoBocHabkeHMe MO3ra KpbIC IIpU KypcOBOM BBeAeHuH npernapara 1Q-1 Ha doHe 1e-
pebpanbHoit runonepdysuu

KpoBotok (Ms1/MuH/100 r TKaH1)
CrpyKkTypa BpeMsI U3MEPEHMIA
Mo3ra

1o 30 MuH 2 4 6 8 10 12 14

2VO 2VO cyT cyT cyT cyT CcyT cyT cyT
Kopa TemeHHas 84+ 6| 46 £4(—45%)* |42+4|45+4|46+£5|47+£3|50+5]| 53+4 | 55+4*
Tunmnokammn 61+£5| 35+4(—43%)* |34+4|36+4(38+3[39+4[40+3| 41+£5 | 45+4*
Yepnast cyGeranumst |90+ 7 | 69+5(—33%)* |70+£6|71+4|72+4(75+4|73+5| 74+5 | 82+6*
Crpuarym T2+6| 41+4(—41%)* |43+4|46+£5(45+4(49+4|46+4|51+5" | 57+5%

IpencraBiieHHbIE JaHHbBIE SIBISIIOTCSI BEIMYMHAMM KPOBOTOKA, U3MEPEHHBIMU KaXIblil pa3 Tigpent BBeIeHIeM
1Q-1. * — p < 0.05 o151 Bcex 3HaUeHUI YPOBHSI KPOBOTOKA MO CpaBHEHUIO ¢ ypoBHeM A0 2VO, ™ — p < 0.05 s
BCEX 3HAUEHUI yPOBHS KPOBOTOKA IO CPAaBHEHUIO ¢ YpoBHeM 3HaueHwuit 30 muu 2VO.

3uu. He3HauuTenpHOE NOBBIIIIEHME KPOBOTOKA BBISBUJIOCH K KOHILY HAOMIONEHWI, OlHa-
KO BEJIMUMHBI 3TUX UBMEHEHUI ObUIM CTATUCTUYECKN HEAOCTOBEPHBIMU MO OTHOLIEHUIO
K 3HaUECHMUSIM 1LiepeOpaibHO TeMOAMHAMUKM TIEPBOTO JTHS TUIToNepdy3nu.

VY kpsic rpynnsl 3 (n = 14) nocie nepeBsi3Ku 00X COHHBIX apTepUid ypOBEHb TUIIO-
nepdy3ur OLIEHUBAJICSI MyTEM M3MEPEHMIT KPOBOTOKA B 4 CTPYKTYpax MO3ra B T€YEHUE
14 nHeit Ha oHe KypcoBoro BBeaeHuu mnperapata Q-1 (50 mr/Kr, BHyTpUMOPIOIIMHHO)
gepe3 Kaxable 48 1 (Tabi. 2).

AHanu3 JaHHBIX TabJ. 2 MoKas3ajl, YTO KPOBOCHAOXeHHEe 4 CTPYKTYp MoO3ra uepes
30 MMH TIOCTIe OKKJIFO3UM COHHBIX apTepuil JOCTOBEPHO MOHMKAJIOCh: MAaKCUMAJIbHO B
KOp€ 1 MUHAUMAaJILHO B YepHOM cyoctaHumn. [1pu BBegernu 1Q-1 Kaxxabie 2 CyT IpOSIBU-
Jlach OOIast U151 BCEX MCTTOIb3YyeMbIX MO3TOBBIX CTPYKTYP TEHAEHIIMS ITOCTETIEHHOTO MO~
BBILIEHNST MO3TOBOTO KPOBOTOKA. OJJTHAKO CTaTUCTUYECKU IOCTOBEPHOE YBEJINUEHUE JIO-
KaJIbHOTO KPOBOCHA0XEH S TOJIOBHOTO MO3Ta BBISIBUJIOCH TOJIBKO Yepe3 2 Hell. MOcye Ha-
yaJia nepebpaabHoii runornepdysuu. [Ipu cpaBHEHUN 3HAYEHUI JTOKAJTBHOTO KPOBOTOKA
Yy KpbIC Tpymmn 2 1 3 yepe3 2 Hel. TUIonepdy3nuu BhISIBJIEH JOCTOBEPHO 0ojiee BBICOKMIA
YPOBEHb KPOBOTOKA XKMBOTHBIX ¢ BBeaeHneM 1Q-1 (puc. 2).

[Tpu olieHKe peaKTUBHOCTH MO3TOBBIX COCYIOB Ha TMMEPKAITHUYECKUIA CTUMYJT (BIbI-
xanne 5% CO,) KPOBOTOK B MCCIIEAYEMBIX CTPYKTypaxX MO3Ta KpbIC ¢ MTHTAaKTHBIMU COH-
HBIMU apTEPUSIMU TOCTOBEPHO ToBbIIanca Ha 19—37% (p < 0.05). ITocie mepeBs3Ku
COHHBIX apTEPHUil MO3TOBOII KPOBOTOK B OTBET HA TMITEPKAITHUYECKUI CTUMYJI TOCTOBEP-
Ho He u3MeHsics. [1pu pazoBom BBeaeHuM 1Q-1 Ha hoHe runornepdy3un Mo3ra auiaTa-
TOPHBIE peaKIuu IepeOpaTbHBIX cOcynoB Ha BabixaHue 5% CO, MporpecCUBHO YCYITHA-
BaJIMCh U JOCTUTAIM JOCTOBEPHBIX 3HaueHU 14—26% (p < 0.05) yepe3 14 mHeit mocie
OrpaHWYeHUsT MO3TOBOTO KPOBOTOKA.

[1s1 olleHKM Ba3oakTUMBHONW moTeHuMu I1Q-1 mM3MeHeHMs KpOBOTOKa B CTpuaTryme
KpBIC TTOCJIe BBEIEHMSI TTpeTiapaTa CpaBHUBAJIMCH C 1IepeOPOBACKYJISIPHBIMU PEAKIIUSIMU B
otBeT Ha BBefeHUe noHopa NO (SNAP). BoisiBieHbl omHOHAIIpaBeHHbBIE U paBHOLICH-
HBIe Ba30MOTOpPHBIE 3P ekThl, 1 3ddexkTr SNAP B m03e 2 MKT/KT IpH pa3HBIX YPOBHSIX
nepdy3umn Mo3ra, ogHako 1Q-1 B mo3e 50 Mr/Kr BEI3BIBaJ OoJjiee 3HAYMMEIE IiepedpoBac-
KYJISIpHBIE peaKlIMM B YCIOBUSIX runonep@y3uu Mo3ra (puc. 3).

Y XUVBOTHBIX TIOCJIe ABYXCTOPOHHEI OKKIIO3UM COHHBIX apTepuii, HE TOJy4yaBIINX
nHruourop 1Q-1, crereHpb BeIPa)KeHHOCTH HEBPOJOTMIYECKMX HAPYILIEHUM Ha 8-€ CyT TH-
nonepdy3uu coctapisia 6.93 + 0.18 6annos no mkane McGraw, 4YTO MPOSIBIISIOCH B BSI-
JIOCTHU, 3aMEIJICHHOCTH Y MaHEKHOCTU ABMXKEHUI, OJHO- U IBYCTOPOHHUX TTO3aX BEK,
nape3ax KOHEUHOCTe i 1 nmapajinye 3aIHUX KOHeYHOoCTel y 2 u3 12 HabGIo1aeMbIX XKUBOT-
HbiX. Yepe3 14 nmHeit rumonepdy3uu Mo3ra cTeneHb HEBPOJOrMYeckKoro naecduimnTa
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Puc. 2. I3amMeHeHus1 MO3roBOro KpoBoTOKa yepes 2 Hell. Tunonepdy3nn y Kpsic 6e3 ¢hapMaKkoIornieckoit mos-
nepxku (2VO) u npu KypcoBoMm BBeaeHuu 1Q-1 (2VO + 1Q-1). ITo ocu oparHaT: M3BMEHEHUsI KpOBOTOKA B %

(otHoueHue 14 nueii/30 muH 2VO 1o gaHHbIM Tab. 1 u 2). * — p < 0.05 o cpaBHeHUIO ¢ 2VO.
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Puc. 3. I3amMeHeHUst KpOBOTOKa B cTpuaTyMe Kpbic B oTBeT Ha BBeneHUe 1Q-1 u nonopa NO (SNAP). Before
2VO: 1o nepeBsi3KM COHHBIX apTepuit; 2VO: yepe3 14 qHeii runonepdysun Mo3ra 6e3 KypcoBoro BBeacHust 1Q-1;
2VO + 1Q-1: yepe3 14 nHeit runtonepdys3un ¢ KypcoBsiM BBeneHueM 1Q-1; * — p < 0.05 o cpaBHeHuU10 ¢ Before

2vo. # — p <0.05 IQ o cpaBHeHuto co SNAP.

yMeHbImaack a0 5.73 £ 0.11 6autoB. Ha done kypcoBoro BBeaeHust Q-1 XKUBOTHBIM
HEBpOJIOTUYECKHit nepruuT Ha 8-e cyT nimemun coctasuia 4.06 £ 0.08 6amios, a yepes
14 nHeit — 2.13 = 0.18 6a/I0B, YTO JOCTOBEPHO OTJIMYAETCS OT AaHAJIOTUYHOTO IToKa3aTes
TEPBOIi TPYMITbI KPbIC, HE TTOJyYyaBIINX (papMakosornueckyio noaaepxky (p < 0.01).

OBCYXIEHMUE PE3VJILTATOB

HoBbeiMu pesynbraramu Hactosiiiein padotsl sapisiotcs: (1) 1Q-1 (uaruourop JNK)
o0J1amaeT Ba30aKTUBHBIMU CBOMCTBAMU U BBI3BIBAET 10303aBUCUMOE YBEJIMYCHUE MO3TO-
BOT0 KPOBOTOKA, (2) BazomwiaaraTopHoe aeiicTBre 1Q-1 ycrmnmBaeTcs B yCIIOBUSIX XPOHU -
yeckoit runoriepdy3uu Moara, (3) kypcoBoe BBeaeHue Q-1 BoccTaHaBIMBaeT peakKTUB-
HOCTb 1IepeOpaIbHBIX COCYIOB K THUIIEPKAITHUU B YCIOBUSIX MO3TOBOM THUTIONEpdY3UH,
(4) 1Q-1 ynyu1iraeT HEBpOJIOTMYECKUI CTaTyC Y KPbIC B YCIOBUSIX XPOHUYECKOM TUIIonep-
¢dy3uu Mo3ra.



756 KWNIJIAEB u np.

B npoBeneHHBIX MCCAenOBaHUSIX Ba30aKTMBHOE U HeliponpoTekTopHoe naeiictBue 1Q-1
M3y4aJioCh Ha MOJEIN OMIaTepaIbHOM OKKITIO3UMM COHHBIX apTepUil, UCIIOJIb3YEMOM IS
olieHKU 3G GEKTUBHOCTU KOPpEeKUMK TUronepghy3uoOHHbIX HapylIEeHW B TOJIOBHOM
mo3re (papmakonormdyeckuMm npemnaparamu [13]. HeBo3BparHast 2-CTOPOHHSISI OKKIIIO-
311 COHHBIX apTepuil B HAIIIMX OIbITaX BbI3bIBAJIa OCTPOE MOHUKEHUE KPOBOTOKA B TE-
MEHHOI Kope, TMMnIoKaMIie, Y4epHoil CyOCTaHLIMU U CTpUaTyMe, ¢ 0oJjiee BhIpaKeHHBIM
CHUXEHMUEM B KOPE U C HAUMEHBIIUM MaJeHUeM B YepHOIi cyocTaHuuu. Pa3zHuua B cre-
TMIEHU CHUXEHUS KPOBOTOKA B U3YYaE€MbBIX CTPYKTYpax OObSICHSIETCS TEM, YTO TIpU Oua-
TepaJbHOI OKKJTIO3UM COHHBIX apTepuil HapyllieHne KpOBOCHAOXEeHUS 00Jiee BhIpaXkeHO
B IIepeIHEM MO3Te, MEHbIIIE B ITPOAOJITOBATOM MO3Te U B 0a3ajibHBIX TAHTJIUSX, TIe KPO-
BOOOpAIllEHUE OCYIIECTBISIETCSI IBYMSI TIO3BOHOYHBIMM apTepusmu [22, 23]. TToHmxkeH-
HbIIA YPOBEHb KPOBOTOKA, YTpaTa peaKTUBHOCTU MO3TOBBIX COCYIOB Ha rMIepKanHuye-
CKMIl CTUMYJ U HEBPOJIOTMYECKUE HApYIIEHUS OCTAaBAIMCh CTaOWJIBHBIMU B TeUEHUE
14 mHeii, 9TO CBUIOETEIILCTBYET 00 OTCYTCTBUM WM HU3KOI 3((HEKTUBHOCTH €CTECTBEH-
HBIX MTPOIIECCOB BOCCTAHOBJIEHUSI Ha MPOTSXKEHUU yKa3zaHHOTO Tiepuoaa. KypcoBoe BBe-
nenue nperapata 1Q-1 B mepuon 2-HenmesbHOM rumnonep@y3uyu MpOrpecCMBHO TTOBBIIIATO
KPOBOTOK BO BCEX CTPYKTypax Mo3ra. MakcuMaJibHO€ MOBBIIIIECHUE KPOBOTOKA IO OTHO-
LIEHUIO K Havyaly rurnonepdy3uu BbISIBUIOCH B CTpUATYME, 8 MUHUMAJIbHOE — B YEPHOI1
cyocranuun. Mcnonp3zoBanue mpenapata 1Q-1 BoccTaHaBIMBaIO YyBCTBUTEJIHLHOCTH
MOBTOBBIX COCYIOB K TUTIEPKAITHUM U CYIIECTBEHHO YJyUIlIaJIo HEBPOJIOTUYECKOE COCTO-
STHUE XXWBOTHBIX. DTU IaHHbBIE CBUICTEICTBYIOT O BBIPAKEHHOM Ba3oMOTOpHOM addekTe 1Q-1
MpU XPOHUYECKON MIIEMUU MO3ra, MPOSIBISIONIUMCS B MPOrPECCUBHOM YBEIWYEHUU
KPOBOCHA0XEHUSI MO3TOBBIX CTPYKTYP.

HeiiponporekTopHast akTUBHOCTb 1Q-1 nmoaTBepkaeHa Mpu olleHKe HEeBPOJIOTMYECKO-
TO cTaTyca XMBOTHBIX B ruriornepdy3rnonHoM nepuone. I1pu KkypcoBoM BBeneHuu 1Q-1 y xxu-
BOTHBIX HAOMIOOAJICSI MEHEee BbIPaKEHHBII HEBPOJIOTMYECKII Ne(UITUT yKe dyepe3 S—7 mHeit
ruronepdy3nm, U CPOKU €ro BOCCTAHOBJIEHUWSI 3aMEeTHO COoKpalanuch. Habmonanoch
JIOCTOBEPHOE CHIKEHUE CpeHero 6ajijia HeBpOJOrnyecKoro aeduiinTa 1o CpaBHEHUIO C
TPYIINON XUBOTHBIX, KOTOpbIM [Q-1 He BBomwmiIcs. Yke B IepBble 3—5 IHEMH Tociie orne-
pauuu 6bUT0 3a(PMKCUPOBAHO CHUKEHUE YMCIA KUBOTHBIX C TSIXKEJIBIMU HEBPOJIOTUYE-
CKMMU HapyLIEHUsSIMU U COOTBETCTBEHHO YBEJIMYEHHE YMCIIa XKMBOTHBIX C YMEPEHHOM
CTeNeHbIO HeBpoOJIorniecKoro nedumumra. I[TokasaTeam cMepTHOCTH ObLUIM HIXKE Y KPBIC,
noJsrydaBimx 1Q-1 ¢ mepBOro IHS Mocjie MepeBsI3KU COHHBIX apTepUid.

BrisiBneHHBIE B TaHHBIX UCCIIEIOBAaHUSIX Ba30aKTUBHbIE cBolicTBa [Q-1 cTaBaT Bompoc
0 MeXaHM3Me ero JUJIaTaTOPHOTO JACHCTBUSI B OTHOLIEHUU 1iepeOpaibHbIX cocynoB. Ha-
1IW TIpeAbIyIe uccienoBaHus rmokasanu, 4to Q-1 nmoasepraercsi hepMeHTaTUBHOMY
MeTaboJIM3My B MUKpOcoMax redeHu ¢ BoiaeseHrueM NO [11]. DTy gaHHBIe HOMyCKAlOT
BO3MOXHOCTh paccMaTpuBaTh [Q-1 B KauecTBe MmoTeHIIMaibHOro noHopa NO st nepe-
OpasibHBIX cocynoB. KOCBEHHBIM TOATBEPXIECHUWEM 3TOMY SIBJISIETCS CpaBHUTEIbHas
olleHKa Ba30aKTUBHBIX CBOUCTB 1Q-1 u SNAP, BbInoiHEHHAs1 B JaHHOM UCCJIEIOBAHUM.
Cocynopacmupsioniee neiicteBue SNAP, ocHoBaHHOe Ha BbiaeneHuu NO, XopoIo u3-
BECTHO B OTHOIIIEHUM ILiepeOpaibHBIX cocymoB [24]. B Hacrosiiieit paboTe BBemeHUE
SNAP yBennumBaio KPOBOTOK B pa3HBIX CTPYKTypax Mo3ra Ha 17—27%. PaBHBIii 110 Be-
JIMYMHE Ba3oauiaTaTopHbIi 3¢ ekT BeI3biBall 1Q-1 y XKMBOTHBIX ¢ runonepgy3ueit Mo3-
ra, Torga Kak y MHTaKTHBIX XXMBOTHBIX Ba30MOTOPHBIN 3 deKkT n3yyaemoro rnpermnapara
ObLT MeHee BbIpakeH. OMHO 13 BO3MOXKXHBIX TIPUYMH PA3HOTO IO BEJTMUYMHE Ba30OMOTOD-
Horo addekTa [Q-1 MmoxeT 6bITh cocTostHUE DB y )XKMBOTHBIX C UHTAKTHBIMU U JIETUPO-
BaHHBIMU COHHBIMM apTepusiMu. MI3BeCTHO, UTO UIlIEMMsI MO3ra BhI3bIBAET HApPYIIECHUS
I'Db [1], yTo MoxXeT obyseryuTh npoHuliaeMocTb 1Q-1 yepes Gapbep M IOBBICUTH €TO
OUMONIOCTYITHOCTD JIJISI BA30MOTOpHOTO neiicTBus. [lonyueHHbIe pe3yabTaThl TIpearoara-
0T, 4TO 3G deKTUBHOCTD 1Q-1 ycumBaercsa Ha (poHe BO3MOXHOI ITOBBIIIICHHOM aKTUB-
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HocTu JNK, 4To mo3BoIsIeT CKOPPEKTUPOBATH LIePEOPOBACKYISIPHBIE HAPYILIEHUST U CBSI-
3aHHbIE C HUMHU HEBPOJIOTMYECKIE paccTpoiicTBa [12].

1Q-1 mpomemMoHCTpUpPOBal BbIpAaXEHHbIE Ba30aKTUBHBIE W HEWPONPOTEKTOPHBIE
CBOICTBa Ha MOJIEJIM XPOHUUYECKOU runornepdy3nn roloBHOTO MO3ra Y KpbIC, BbI3BaH-
HOIi HEBO3BpaTHbBIM JIETUPOBAHUEM COHHBIX apTepuii. Mbl mnpenrnosiaraem, 4to Giaro-
TBOpHOe BiausiHue 1Q-1 Ha ucxom XpOHUYECKOM rumnonepdy3uu Mo3ra MOXeT ObITh KOM-
OMHUPOBAHHBIM PE3yJIbTATOM KaK MHTMOMpPOBaHUS (hepMEeHTAaTUBHOM akTUBHOCTH JNK
B TKaHUW TOJOBHOTO Mo3ra, Tak U oOpa3zoBaHusi NO, COCOOCTBYIOIIETO TIOBBIIICHUIO
MUKPOUUPKYISIUN B TKAHSIX TOJIOBHOTO MO3Ta, CHUXKEHUIO BSI3KOCTU KPOBU M yiIydllie-
HUIO 3HOOTeNHaNbHON (yHKIuHU. IlodydeHHBIe pe3yiabTaThl HpeanosiarapT, 4yro 1Q-1
MOXHO paccMaTpuBaTh Kak HEIPOIIPOTEKTOP MHOTOLIEIEBOTO NEeMCTBUS.
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Vasoactive and Neuroprotective Action of c-Jun-N-Terminal Kinases Inhibitor
in Rats with Chronic Brain Hypoperfusion
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The aim of this study was to evaluate the vasoactive and neuroprotective effects of c-Jun-
N-terminal kinase inhibitor 1Q-1 (11H-indeno[1,2-b]quinoxalin-11-one oxime) in
chronic cerebral hypoperfusion caused by irreversible bilateral ligation of carotid arter-
ies. Cerebral blood flow was measured quantitatively (hydrogen clearance method) si-
multaneously in the parietal cortex, hippocampus, substantia nigra, and striatum of the
brain of awake rats. It was found that ligation of the carotid arteries caused a decrease in
blood flow in the brain structures with a more pronounced decrease in the cortex (by
48% of the initial level) and with the smallest drop in the substantia nigra (by 25% of the
initial level). The reduced level of blood flow persisted for 14 days of measurements.
The responses of the cerebral vessels to hypercapnic probes (5% CO,) were lost during
the 2-week hypoperfusion period, and the neurological status of the animals did not im-
prove. The administration of 1Q-1 (50 mg/kg, intraperitoneally, every 48 hours for
14 days) was accompanied by an increase in blood flow in all brain structures. The max-
imum increase in blood flow was observed in the striatum and the minimum in the sub-
stantia nigra. After the administration of 1Q-1, the sensitivity of the cerebral vessels to
the hypercapnic stimulus was restored and the neurological state of the animals signifi-
cantly improved by the end of the second week of cerebral hypoperfusion. The results
show that the use of the JNK inhibitor can reduce cerebrovascular disorders and associ-
ated neurological disorders in hypoperfusion brain injury.

Keywords: c-Jun-N-terminal kinase inhibitors, chronic cerebral hypoperfusion, cerebral
blood flow, neuroprotection, hypercapnic probe, striatum, substantia nigra
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