9KcnepumeHma/szaﬂ Uu Kiurudeckas qbapmazcozloeuﬂ

2017 Tom 80 Ne 10 C. 3—-7

®APMAKOJIOTUA CEPJEYHO-COCYJIUCTON CUCTEMEI

BIUAHUE UHTMBUTOPOB NHE-1 30HUMOPUAOA
W COEOAUMHEHUA PY-1355 HA PEOJIOTMYECKUE CBOUCTBA
KPOBU B YCNOBUAX ULLEMUN MOS3TA Y KPbIC

A. A. Cnacos' 2, B. 0. MypasbeBa', H. A. lyposa', J1. B. HaymeHko',

B. A. ChicoeBa3, B. A. AHucumona*

Wzyyeno BmusiHue nHrHOuTopoB NHE-1 coenmnenus PY-1355 (1,12 mMr/kr, BHyTpHBEHHO) U
3oHUNOoprAa (1 MI/KT, BHyTPUBEHHO) Ha HEKOTOPHIE ITOKA3aTeNM BSI3KOCTH KPOBH U (YHKIIHOHA-
JIBHYIO aKTUBHOCTH TPOMOOIIMTOB B YCIOBHUSX INIOOATBHOM MEpexonsiueil nimemMun/peneppy3un
rojoBHOro Mo3ra (60 MuH/60 MHUH) y KpbIC ITPU OAHOKPATHOM BBEACHHUH. 30HUIIOPHU]I CTATHCTHYE-
CKH 3HAYUMO CHIDKAJl arperanuio sputpouutoB Ha 32,1 % u pasmep arperaroB Ha 27,7 %,
AJ1O-MHAyIUPOBaHHYIO arperamuio TpoMoonnToB — Ha 39,7 %, 110 CpaBHEHUIO C pe3yIbTaTaMu
JKMBOTHBIX KOHTpOJbHOHU rpymmbl. Coenunenne PY-1355 ymeHblano creneHb arperaiuy SpuTpo-
IUTOB W CPEJHMI pa3Mep IpUTPONUTApHBIX arperatoB Ha 42,9 m 23,2 % COOTBETCTBEHHO,
AJI®-unnynpoBaHHyo arperanuio TpomoormTos Ha 45,7 % (p < 0,05).

Kro4eBbIe ¢JI0Ba: KPHICHI, I00aIbHAS HIEMHs MO3ra; nHru6butops! Na'/H ' -06MeHHuKa; po-
M3BOJIHOE OEH3MMHA30J1a; 30HUIIOPH; TPOMOOIUTEL; SPUTPOLUTH; BI3KOCTb KPOBH.

BBEOEHUE

Harpwuii-sBogopoanslii oomennuk 1 uzodopmer (NHE-1)
B [{HC HaxomuTcs B pa3mudHBIX CTPYKTYpaX: BO BCEX H3Y-
YCHHBbIX THIIaX HeﬁpOHOB, TIINAJIBHBIX KJICTKaX, DOHAOTCIIN-
aJIbHBIX KJIETKaX MO3TOBBIX KalWUIAPOB M B SMUTEIHAIb-
HBIX KJIeTKax cocyauctoi odomouku [15]. NHE-1 yuacr-
BYeT BO MHOTUX (DPHU3HOJIOTHUECKUX M MaTO(MH3HOIOTHYC-
CKUX TIpoIleccax, KOTOpbIE BKIIIOYAlOT B cebs OOMEH
HMOHOB, PETYILUI0 KJIETOYHOTO OOMEHa, aromnTo3, Hapy-
IICHHE DKCIPECCHU PA3JIMYHBIX CTPYKTYPHBIX OEIKOB [9,
13, 14, 15].

B marorenese HIeMU4ecKoro OBPEKICHHUS TOIOBHOTO
MO3ra Ba)KHYIO POJIb OTBOIST PAa3BUTHIO ‘‘KAIBIIMEBOTO
napajiokca’” ¥ mocleayomei rudbenu knetku. B pesynsra-
T€ WIIEMHH BO3HUKAET YHEPTreTUYCCKUH AEe(HUIMT, KOTO-
poiid criocodcTByeT aktuBanmu NHE-1 u pasButHro niryra-
Mar-KaJbIIMeBOTO KacKaJla, CIOCOOCTBYIOIETO H30BITOUHO-
My BBICBOOOXIEHHIO BO30YXIAIOIMX HEHpOMeIraTopoB
mIyTamara u acmaprara [15] u upe3amepHOMYy BHYTPHKIIE-
TOYHOMY HAKOTLIEHHIO HOHOB Kanbius (Ca’") [14].

N3BectHO, uyto NHE-1 aktuBHO sKCmpeccupyercs He
TOJBKO B KJIETKAX MO3Ta, HO M KJIETKAaX KPOBH (3PUTPOLH-
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Tax, TpoMOomuTax u Jjeikonutax) [9, 13]. B ycnoBusx
UIIeMHUN/penepy3ud U TUINOKCHH NPOUCXOJUT AKTHUBA-
LU 9TUX KIJIETOK HETOCPEACTBEHHO 3a CUET KaJbLIMEBOTO
MEXaHU3Ma U ONOCPEAOBAaHHO BHEKJIETOUHBIMU MEIUaTo-
pamu (KaTeXOoJIaMHUHBI, YHJOTENINH, PEACEePIHbI HaTpH-
YpeTHUeCKUi MEeNTHU] U Ap.), YPOBEHb KOTOPBIX B KPOBH
YBEJIMYUBACTCS IIPU JAHHBIX M1aTOJIOTUAX. DTO BHOCUT OII-
peleNIeHHBIN BKIIA B TSHKECTh UIIEMUYECKOTO MOBPEXKIe-
HUS MO3ra.

Takum 00pa3zoM, HECMOTpS Ha OOWINE MEXaHHU3MOB,
MPUBOJAIIMX K MEperpy3Ke KaibLUeM U THOeNnu KIIETKH,
NHE-1 siBnsieTcst oJHUM W3 OCHOBHBIX (DaKTOPOB peryJis-
IIUM TOMEOCTa3a B yCIOBUAX HiieMun/pernepdysuu [9, 13,
14, 15].

B coBpemennoii nureparype NHE-1 npencrasnsiercs
MOJICKYJIOM-MUILIEHBIO JJIsl JICUCHUSI Psiia HEBPOJIOTHYE-
CKUX 3200J1€BaHUIl, B TOM YHUCJIE UIIEMUYECKOTO HHCYIbTa
[14], THITOKCHYECKOI YeperTHO-MO3TOBOM TpaBMbI, 00JIe3-
HU Anblureiimepa u snunencuu [ 15].

B panee npoBeeHHBIX MCCIIEOBaHUX HalIEHO COeNu-
Henue PY-1355-2 — ammno-1-Mop¢onuHo3THI-3-(4-PTOp-
(heHarm1)0EH3UMHUIA30IHS XIIOPU — C MIPEITOI0KUTEIb-
HbIM NHE-1-uHrHOMpYIOINM neiicTBreM. B uccitenoBanu-
SIX In Vivo TIOKa3aHbl KapIUOIPOTEKTOPHBIA M HEHponpo-
TEKTOpHbIHN 3¢ ekTrl JanHoro Bemecrtsa [1, 9, 10, 11].

B ycnoBusx akTuBanuy CUMIIATUYECKON HEPBHOM cHC-
TEMBbI, HIIEMUYECKOTO MJIM TUIIOKCHYECKOTO MTOBPEXKICHHS
OpraHM3Ma MPOUCXOIUT CTUMYJLILIUS COCYIHCTO-TPOMOO-
IUTAPHOTO M KOATYIISIIUOHHOTO TEMOCTa3a, B MAaTOreHE3e
KOTOPOTO MMeeT MecTo B ToM uMcie aktusanus NHE-1
[13, 14, 15]. OaHako wHpOPMAIUK B JTUTEparype 00 3¢-
(exrax m3BecTHhIX WHrHOMTOpOoB NHE-1, Takux kak 30-
HUTIOPUJI, SHUIIOPU U JIp., Ha JaHHBIE MPOLIECCHI HEI0C-
taroyHo. [lo3ToMy mpezacTaBisgeT HHTEPEC U3YUUTD BIIUS-



Hue wuHruoOutopoB NHE-1 30HUMmMOpHma u coennHeHHS
PY-1355 Ha BA3KOCTB KpOBU M (DYHKIIMOHAILHYIO aKTHB-
HOCTh TPOMOOLIUTOB B YCIOBHSIX HIIEMHUYECKO-penepdy-
3MOHHOTO MOBPEXKICHHUS MO3Ta B KCIIEPUMEHTE.

Lenbto Hactosieil paboThl SABUIOCH U3Y4YEHUE BIIUS-
Hust uaruoutopoB NHE-1 coenunenust PY-1355 u 30Hu-
MOpHU/Ia Ha HEKOTOphIE ITOKA3aTeNId BSI3KOCTH KPOBU H
(YHKIIMOHAJBHYIO aKTUBHOCTh TPOMOOIIMTOB B YCIIOBHSIX
o0ansHOH HieMun/penepdy3un y KpbIC IpU OJHOKpPAT-
HOM PO HIAKTHUCCKOM BBEIICHHH.

METOAbl UCCJIEOOBAHUA

NzyueHne peonornyeckux CBOWCTB KPOBU MPOBOAMIH
B YCIOBHUSX I00anpHON mepexoismed 60-MUHYTHOM
WIIEMUH C TTocenyome 60-MuHyTHOH penepdy3uei ro-
JIOBHOTO MO3ra y KpbIc. Mmemuro co3maBaiy OKKIFO3HEH
00eunx o0mux conubix aprepuii (OCA) ¢ 0MTHOBPEMEHHBIM
CHIDKEHMEM apTepUaJIbHOrO AaBieHust 10 50 MM. PT. CT.
MeTooM KpoBomtyckanus [4]. MccnenoBanue mpoBeneHo
Ha 24 kpbicax-camMKax (BETEpUHAPHOE CBUIETENHCTBO 250
Ne 0506027 ot 15 ampenst 2015 1), maccoit 260 — 300 r
(mutomuuk “JIITX OcbMmak I". 2K.”, MockoBckas o0i1.). B
KaueCcTBE HapK03a MCHONIB30BaIn Xiaopanruapar 400 Mr/kr
(“Panreac”, Ncnianus). MccnenoBanue NpoBOAKIN B COOT-
BerctBuM ¢ TpeboBammsmu ['OCT  HMCO/MOBK
17025-2009, 'OCT P UCO 5725-2002 u “IlpaBuiiamu jna-
OOpaToOpHOM TPAKTUKU, YTBEPKICHHBIMH MPUKA30M
Mumnzapascoupaszsutust PO or 23 asrycra 2010 Ne
708H, “TOCT 33044-2014. MexrocyaapcTBeHHbIH CTaH-
napt. [IpuHIMITEl HaJuIeXkKaIIeH JTaO0paTOPHOH MPaKTHKK
¢ coOmoenneM “EBpOIeHCcKoil KOHBEHIIMU O 3alUTE I10-
3BOHOYHBIX JKUBOTHBIX, UCTIONB3YEMBIX ISl SKCIIEPUMEH-
TOB WJIM B MHBIX Hay4HbIX Hessix” [Directive 2010/63/EU].
OKCHEpUMEHTHI BBITIOIHEHBI B COOTBETCTBUH C METOIUYE-
CKUMH PEKOMEHJALUAMU 110 JOKIMHUYECKOMY U3YYEHHUIO
JIEKapCTBEHHBIX CPeNCTB, Iox penaxkuueid A. H. Mupono-
Ba (2012), co crarweit 11 denepanbHOro 3akona ot 12 an-
penst 2010 . Ne 61-D3 “O06 oOpaleHnu JeKapcTBEHHBIX
cpencts”. Bce akcrepuMeHTBl ObLIM OHOOpEHBI DTHYe-
CKHM KOMUTETOM Bojrorpaackoro rocynapcTBeHHOIo Me-
JTUIUHCKOTO yHHBepcuTeTa (mpoTokon Ne 126 — 2011 ot
15 ¢espans 2013 roxa). lanHble uccieaoBaHus TPOBOAU-
mu B 2015 . B paMKax KaHIUJATCKOW JUCCEPTAIUH, TEMA
KoTOpo# yTBepxaanack B 2013 ., B TOM ymcie B 3THde-
CKOM KOMMTETE.

KvBoTHBIX paznenwnu Ha 4 rpynmsl: 1| — “nokHOOITE-
pupoBaHHBIE” (1 = 6), >KUBOTHBIM ITPOBOJIMIIN BBIACICHHUC
COHHBIX apTepuil 6e3 UX NepeBs3KU, BBOIUIN PACTBOPH-
tenb B qo3e 0,1 Ma/100 © macehl; 2 — “KOHTPOJIb — HIIIe-
musi/peniepdysust (UP)” (n = 6), )KUBOTHBIM ¢ OHJIaTepab-
Hoil okkimo3ueili OCA BBOAMIM pPacTBOPUTENb B J03€
0,1 Mn/100 T maccer; 3 — “UP + 3orunopun” (n = 6), xu-
BOTHBIM ¢ OmnarepanbHOi okkito3ueit OCA BBoaWIH 30-
munopun (1 mr/kr, Sigma, CHIA, cyOcrannums); 4 —
“UP + coennuenne PY-1355" (n = 6), >xWBOTHBIM ¢ OHIIa-
TepanbHOM okkimozuen OCA  BBOOWIM COEIMHEHUE
PY-1355 (B sxBUMOMNsIpHOIL 103€ 1,12 MI/KT).

A. A. CnacoB u ap.

B kadecTBe pacTBOpUTEINS UCIOIB30BAIM M30TOHUYE-
CKHMI pacTBOp HaTpus xJopuaa. Bce BemecTBa BBOAWIN
BHYTPHUBEHHO uepe3 10 MuH nocie pernepdysuu.

[To ucreyennu 60 MuH peniepdy3un TPOBOIWIN 3a00P
KPOBH M3 OpIONIHOW a0pTHI BO BCEX AKCIIEPUMEHTAIBHBIX
TpyIIIax.

AHanmu3 peonornyeckux Tokazarened [3] mpoBomuin
M0 KaXyIIeHcs BSI3KOCTH KpoBU. Jliist ucciaenoBaHus d¢-
(hexra coenunenus PY-1355 u 3oHunopusa Ha MUKpOpeo-
JIOTUYECKNE CBOWMCTBA PUTPOIUTOB U (PYHKIMOHATHHYIO
AKTUBHOCTH TPOMOOILIUTOB i1 Vivo PETHCTPUPOBAIIH UX ar-
perauuto.

Kaxcynryrocs BI3KOCTh LIETbHON KPOBH U3y4asd MO Me-
toay [6] mpu ckopoctsix capura oT 300 1o 10 oGpaTHBIX
cexynn (¢ ') (B mlla - ¢) Ha aHaNIM3aTOPE KPOBH PEOJIOTH-
geckoM AKP-2 (Poccust). PaccunTsiBanm mHAEKC arpera-
un SputponutoB (MAD) kak OTHOIICHHE BSI3KOCTH KpO-
BU TIpY camMoil HU3Ko# ckopoctu casura (10 ¢ ') k camoii
BBICOKOI (300 ¢ 1) [7].

s oueHKH Ipoliecca arperaroodopa3oBaHus MCIONb-
30BaJIM TPWKABI OTMBITBIE SpUTPOnnTHl. CTEneHs arpera-
UM DPUTPOLIUTOB OIMPEICIISUIA C TOMOIIBIO ONTHYECKON
MHUKPOCKOITUHM C TIOCIEHYyIOUmIeld BHICOPETUCTpalue u
KOMITBIOTEPHBIM aHaIM30M H300paxeHus [5]. Buneoperu-
CTpalHMIO TIpOIlecca arperaroodpa3oBaHUsl SPUTPOLUTOB
MIPOBOAMIIN TIPY TIOMOLIM CBETOBOI'O MHKpOCKona buonam
J11Y11 (Jlomo, Poccusi) m Buneookymapa DCM-510
(Scope, China). JlaHHbIi METO/ MTO3BOJISIET PACCUNUTHIBATH
nokasarens arperanuu (ITA) kak OTHOLIEHHE YUCIIa arpe-
ratoB K KOJNMYECTBY OJMHOYHBIX KIIETOK, MPOHM3BOIUTH
muddepeHINPOBKY KaueCTBCHHBIX XapaKTEPUCTHK Ha-
OmomaeMbIX — arperatoB  (JIMHEWHBbIC, pPAa3BETBICHHBIE,
IBI0YaThIC) M OICHUBATH KMHETHKY IPOIEcca arperaro-
00pa3oBaHMs, a TAaKXKe YHCIO SPUTPOLUTOB B arperare
nnu ux pasmep (PA — pasmep arperaros).

Arperanuio TpOMOOLIMTOB ONpPEAEISUIA O METOAY
Born (1962) B Mmonudukanuu ['a6bacosa (1989) Ha nByx-
KaHaJHHOM JIA3EPHOM aHAJIN3aTOPE arperauy TPOMOOIH-
toB (“buona”, Mocksa) [2]. Crenenp arperaiuu TpoMoOo-
IIUTOB OIICHUBAJIH IO BEIMIMHE MAKCHMAIbHON aMIDIATY-
IIBI arperaTorpaMMel. MccnenoBanue mpoBOIMIN Ha Oora-
TOH TpoMOomMTaMM IUTa3Me KpoBH. B kauecTBe
WHAYKTOpa arperauuy MPUMEHSUIM JWHATPUEBYIO COJIb
aneHo3uH-S-qudochopuoit  kucnorel  (AJD) (Sigma,
USA). Koneunas koHmeHTpaus — 5 MKM.

CraructuuecKkyio 00paboTKy JaHHBIX POBOIMIN C UC-
nojpb30BaHueM makera nporpamm “GraphPad. Prism.5.0”
(CHIA) u Excel 2007 (MS Office XP, CIIIA). IIpoBepky
BBIOOPKH Ha HOPMAITbHOCTB BHITIONIHSUTH 110 Kommoroposy —
CmupHoBy. CpaBHEHHE HE3aBUCHMBIX BBIOOPOK MTPOBOIH-
JH TTapaMeTPUIeCKUM OIHO(MAKTOPHBIM TUCIICPCHOHHBIM
aHaJIM30M ¢ noctodpaborkoii TectoM Hpromana — Keyi-
ca. ['mnoresy o cyiiecTBOBaHUU pa3Nuunii MEX Ty BBIOOp-
KaM{ TpUHUMAI pu ypoBHe p < 0,05.

PE3YINbTATbI U UX OBCYXOEHUE

IIpu n3yueHuM Kaxcylielcsi BSI3KOCTU KPOBU Y >KHUBOT-
HbIX ¢ VP BBISBIIEHO CTOMKOE MOBBILIEHUE BA3KOCTH MPU



Bansanaue uarnouropos NHE-1 30Hunopuna
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Puc. 1. Brnusaue PY-1355 u 30Hunopuna npu 0qHOKPaTHOM BHYTPHUBEHHOM BBEICHHHU KUBOTHBIM € OHMIaTepasbHON OKKIFO3UeH/penepdy-
sueit OCA: ¢ — Ha BSI3KOCTh KPOBHU KPBIC M 6 — Ha TIOKA3aTeNN arperaiy 3pUTPOIUTOB.

IpumMeuanune: pa3nu4usi CTATUCTHYECKH 3HAYUMBI (p < 0,05) 10 OTHOLICHHUIO K IpyIIIe:
* “nokHoonepupoBaHHbie”; # — “KoHTpoab — VP (p < 0,05, onHODaKTOPHBIIT AUCTIEPCHOHHBII aHau3 ¢ TocToOpadoTKoii Tectom Hetomana — Keyica). Ha

@ TIOCIIE/HSIS TPYIIA CTOJIOUKOB — 30HUIIOPHL.

BCEX CKOPOCTSIX C/IBUIA [0 CPABHEHUIO C IPYIIION JOXKHO-
OTIEPUPOBAHHBIX )XKUBOTHBIX (p < 0,05).

[Ipu uccienoBaHUM BIMAHUS 30HUIIOPUIA U COEAMHE-
Husa PY-1355 va monenu modansHoil P Mo3ra mokaszaHo
YMEHBIICHHE TeMOPEOJIOTHUECKAX HAPYIICHUH TPH HU3-
Kot ckopoctu casura 10 ¢! Ha 24,5 % 10 OTHOILEHUIO K
TpyMIe XUBOTHBIX “KoHTpoib — WP (p < 0,05). IToka3za-
HO HajguuMe TeHaeHuuu K cHiwkeHuio MAP na 21 % 1o
CPaBHEHUIO C KOHTPOJBHOM rpymmoil skuBoTHEIX UP. 30-
HUIOPUJ TPAKTUYECKU HE OKa3blBaj BIMAHUS Ha IOKa3a-
TEJH KaXKyIEHCsl BA3KOCTH KPOBU IPU HU3KHUX CIIBUTOBBIX
ckopoctsix ¥ Ha AP (puc. 1, a).

Jng yTouHeHUs: NMOJTYYEeHHBIX JaHHBIX Ha CIIEAYIOIIEM
JTare npoBe/ieHa OLEHKA arperalu OTMBITBIX IPUTPOLH-
TOB METOZIOM BH3yasln3allui. Bo3MOXHOCTh HEIIOCPEICT-
BEHHOT'O BU3YaJbHOTO HAOIONEHMA Ipolecca 00benInHe-
HUS SPUTPOLIMTOB B arperarsl MO3BOJIAET UCKIIIOUHUTD CITy-
Yau, CONMPOBOXKIAIOIINECS U3MEHEHUEM (DOPMBI KIIETOK H
MOpP(OJIOTHH arperaros.

[Ipu uccnenoBaHum nokasaresiel arperalMd OTMBITBIX
PUTPOLUTOB KPBIC KOHTPOJIBHOH IpYIIIbl >KMBOTHBIX €
NP noxazaHO CTaTUCTUYECKH 3HAYUMOE MOBBILIEHUE CTeE-
[IEHH arperalyy S3pUTPOLIUTOB U CPETHETO YUCIIA IPUTPO-
uuToB B arperare B 3,3 u 1,7 pa3a, COOTBETCTBEHHO, IO
CPaBHEHUIO C Pe3yJbTaTaMu JIOKHOOIIEPHPOBAHHBIX HKH-
BOTHBIX (puc. 1, 6).

30HUTIOpU]] y KPBIC C dKcriepuMeHTanbHoi P romos-
HOTO MO3Ta TPUBOJMI K CHIDKCHHIO CTEIICHH arperariu
sputpouutoB Ha 32,1 % u pa3mepa arperatoB Ha 27,7 %
10 CPABHEHUIO C IIOKA3aTEISIMU )KUBOTHBIX C [1ATOJIOTHEH,
nony4aBmux (uznonoruueckuit pactsop (p < 0,05). Co-
enuHeHue PY-1355 cHmkano ucciemyeMble MOKazaTenu
arperaruu Ha 42,9 u 23,2 %, COOTBETCTBEHHO, IO CpaBHE-
HUIO C TPYMION KUBOTHBIX “KoHTponb — WP (p < 0,05).

Taxkum o6pa3oM, moka3zaHo, 4To coenuHenue PY-1355
CHIDKAET BSA3KOCTh KPOBHU Hamboiree 3ppeKTHBHO Ha HU3-

KX CKOPOCTSIX CIIBHTA, YTO TOATBEP)KIAETCS] BBEIPAKCH-
HBIM CHIDKCHHEM arperanuy 3putpouuToB. CoequHeHNEe
PVY-1355 w 30HUTIOpHA CHIDKAIM BS3KOCTH KPOBHU MPH
BCEX CKOpoCTax capura. OmHako HanOonee 3ddexkruBHOE
CHIDKEHHE HAONIONAeTCsl MPU HU3KUX CKOPOCTSX C/BHUTA,
YTO KOCBEHHO MOYKET CBHJICTEIILCTBOBATH O CHIDKCHUH ar-
peranum SpUTPOUUTOB. ATperanusi SpUTPOLUTOB SBISET-
Csl OMHUM M3 (PaKTOPOB, ONPEACISIONINX BSI3KOCTh KPOBH,
CBOH BKJIaJ BHOCAT TaKKe BSI3KOCTD ITIA3MBI, TEMATOKPHT
U 1eopMHpyeMOCTh SpUTPOIUTOB. /1151 30HUTIOpUAA MOo-
Jy49eHHBIC Pe3ylbTaThl JUIA [EeTbHOH KPOBM HOCHIIM He-
JOCTOBEPHBIN XapaKTep, OMHAKO Ha OTMBITHIX SPUTPOIH-
TaxX BIHSHHEC Ha WIICMH3UPOBAHHBIC KIICTKH ITOITBEP-
)kaeHo. bormee BbIpakeHHBIH APQPEKT COCAUHEHHUS
PY-1355 Ha BS3KOCTh KpPOBH MOXKEM OBITH CBS3aH C
BO3JCHCTBHEM HE TONBKO Ha APUTPOIMTHI, HO M Ha Ka-
KOW-JINOO eIlle W3 BBIIICTIEPEUYNCIICHHBIX (PaKTOPOB, UYTO
XapaKTepHO IS MPOU3BOJHBIX OCH3UMHIA3071a.

B ycnoBusix mobaneHoi P ronoBHOTO MO3ra HaOro-
JaTi TIOBBIIICHHUE arperarioHHON aKTHBHOCTH TPOMOO-
IUTOB. Y KOHTPOJBHBIX XUBOTHBIX ¢ P AJ[®-unmynm-
poBaHHas arperarus TPoMOOIHTOB cocTaBmwia 46,69 %
(Tabmuna), yro B 1,6 pasa BEIIIE IO CPABHEHHUIO C PE3YJib-
TaTaMH, I1OJIy4E€HHBIMH Ha JIOKHOOIIEPHUPOBAHHBIX KUBOT-
HeIX (p < 0,05).

Coenunenne PY-1355 u 30HMNOPUA CTaTUCTHYECKH
3HAYUMO OTPAaHHYHMBAJIH arperaliio TPOMOOIUTOB B YCIIO-
Busix VP na 45,7 u 39,7 % cOOTBETCTBEHHO 10 CPAaBHEHHUIO
C pe3yibTaraMy >KUBOTHBIX TPYMITBI “KOHTpOib — VP”.

B kieTkax KpoBM HATPUI-BOJOPOIHBIH OOMEHHHK 1
nzopopmel (NHE-1) skcnpeccupyercs B TpoMOOIHTAX,
IPUTPOIUTAX W JEUKOIMTAX, IIPH 3TOM HAWOOIBINAsl €ro
IUIOTHOCTh HaOomaeTcst B TpombonurTax. B HopMe BHYT-
PUKJICTOYHBIH YPOBEHb WOHOB HATPHUS MONICPKUBACTCSI
sHeprosaBucuMbiM  pepmerTom Na™-K*-AT®dazoit. Du-
suonormdeckas pors NHE-1 spurpormros, TpoMOOIIHTOB
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Puc. 2. Penenrop-onocpenosannas akrtusaiyst NHE-1 n nocieny-
IOLIUI Kackal MEXaHU3MOB aKTHBALIUU KJIETOK [16].

O6o3unauenns: Gq-onocpenobannbie peuentopsl (GPCR), Hopanunedpun
(NE), suporenun-1 (ET)), ocdarnnunosuron-4,5-6uchocdar (PIP,) doc-
domunaza C (PLC), mnaumirmunepon (DAG), nporennkunaza C (PKC) u
unosuron 1,4,5-rpudocar (IP3), Ca**/kansmonymun (CaM), Na'/Ca**-06-
mennnk (NCX), Ca®’/CaM-3aBucumas knnaza 11 (CaMKII), KanbIuHeBpHH
(CaN), rucronneszauermiasza (HDAC), MuonutcnenupuiHbIi CTUMYIHPYO-
mmii  ¢paxrop-2 (MEF,), sinepHbIil (akTtop akTHBHPOBAaHHBIX T-KieTOK
(NFAT), Tpanckpunuunonssiii pakrop GATA, dpocponamban (PLB) u pua-
HonuHOBBIH peentop (RyR). Ca®"-ATdaza CapKOIJIa3MaTHYECKOTO PETHKY-
nyma (SERCA).

U JIEHKOLUTOB C perymsnuei o0bemMa, BHYyTPHKIETOYHOTO
pH, a Taxxe u ux akTuBanueil. B spurpormrax oOMeHHHK
y4dacTByeT B peryisun apGpuHHOCTH M HACHIIIEHHOCTH
reMOrIO0MHA KHCIOPOIOoM (Y HU3IIUX MO3BOHOYHBIX) [13,
15, 16].

[Monmxenne pH B KieTKe CIOCOOCTBYET aKTHBAIlUU
NHE-1 1 npoHUKHOBEHHUIO B KJIETKY M30bITKa HaTpusi. Bee
3THU TIPOLIECCHI IPUBOAT K aktuBaruu Ca’’-kaHajos, ycu-
JIEHUIO TIOCTYIUIEHHS BHEKIETOYHOro Ca?’ B KIIETKY U BbI-
CBOOOKIEHMIO BHYTpuKiIeTounoro Ca’" u3 jeno, 4ro ak-
THUBH3UPYET pa3iIMIHble (PepPMEHTHBIE CHCTEMBI, IIPHBOIUT
K 00pa30BaHMIO CBOOOTHBIX PaJMKaJIOB, PA3BUTHIO OKCH-
JTAaHTHOT'O CTpecca, MoBbIaeT cuHTe3 NO, CocoOcTByeT

Bmsane PY-1355 u 3oHunopuna npu oqHOKPATHOM BHYTPHBEHHOM
peeieHun Ha AJID-HHIYHMPOBAHHYIO arperamuio TpOMOOIMTOB KpPo-
BH KPbIC ¢ OnyiaTepajbHoii oKKIt03ueii/penepdysueit OCA (M + m)

A % uHrHOUpoBaHUS
arperauu Tpomoo-
uurtoB npu P

Ne I'pynna >KMBOTHBIX

1 JloxxHOOmepHUpOBaHHEIE 28,41 £ 1,89
UP 46,69 + 3,41"

3 WP + coenunenne PY-1355 25,37 +3,07%
(1,12 mr/xr)

4 WP + 3zonumopun (1 mr/kr) 28,17 + 2,06"

Paznuuus cratuctuyecku 3HauuMbl (p < 0,05) MO OTHOIIEHHIO K rpymnme:
* ~

— “noxHOOmepUpoBaHHbe”; © — “KoHTpois VIP” (omHOdaKTOpHBIA IuC-
NIePCUOHHBIH aHanu3 ¢ nocrodpadorkoii recrom Helomana-Keysica).

A. A. CnacoB u ap.

[IUTOTOKCHYECKOMY OTEKY, U B KOHEYHOM HTOTE IMPUBOIMT
K rudenu kietok [8, 12].

I'mnokcuueckas aktupanus oomMennuka NHE-1 B spur-
poIHTax KOCTHBIX PHIO BRI3BIBACT HOBBIIeHNE pH 1 HaOy-
XaHHE KJIETOK, YTO TPUBOJIHT K YBEITHYCHNIO aPUHHOCTH
O, u Haceienuto Hb [17]. ¥V genoBeka mocnenuuit 3¢-
(bexT moKazaH TOJBKO Ui HE3PENbIX SPUTPOLMTOB. Y
MJICKONIUTAIOIIMX M 4YeJOBeKa B Pe3ylibTaTe TMIIOKCHUYe-
ckoii aktuBaiu NHE-1 npoucxoaur HabyxaHue 3pUTPO-
LIUTOB, KOTOPOE MOXKET YXY/IIATh PEOIOTHUECKUE CBONCT-
Ba KPOBH 32 CUET CHIDKCHHS Je(HOPMUPYEMOCTH IPUTPO-
IIUTOB, & TAKXKE BBI3bIBATH JIU3UC KJIIETOK. DTH MPOIIECCHI
YXY/IMAT KPOBOTOK M OyIyT CIIOCOOCTBOBAThH MIIEMHYIC-
CKOMY TMOBPEXJICHHUIO TKaHEH, B TOM YHCIIE CepIia U MO3-
ra[13].

Pons NHE-1 npu umemudeckoM MOBPEXKICHUU CBs3a-
Ha C aKTHBaLUeH TPOMOOLMTOB M SPUTPOLUTOB U MOCIE-
Jyroriei ux arperanuett [13]. Mexanu3m JaHHBIX TIPOIEC-
COB CBsI3aH C M30BITOYHBIM CONCpP)KaHHEM BHYTPHUKIICTOU-
noro Ca?" 3a cuer NHE-1-omocpenosannoii Na'-mepe-
rpy3ku u pesepcuBHOro Ttoka Ca’" uepes Na'/Ca’'-
obmennuk. Kpome Toro, NHE-1 ¢yHKIIMOHAIBHO CBSI3aH €
Gq-onocpenosannbiMu - perentopamu (GPCR), Takumu
Kak ajpeHo-, sHporenuHoBbiMH (ET-1) penentopamu
(puc. 2). B ycnoBusX UIIEMHH U TSKEION TUITOKCHH aK-
TUBHO BBIJEIISAIOTCS BHEKJIETOYHbIE MEIUATOPhl (aapeHa-
JIVH, HOpapeHaJINH, No(aMuH, YHIOTEIHH, IPEACepIHbIN
HATPUYPETUYCCKUN TIENTHI), OKA3bIBAIOIIUE JOTIOTHH-
TenpHO ctumynupyromee aeiicrsue Ha NHE-1. AxruBa-
U1 TPOMOOIIMTOB, SPUTPOIIMTOB U JIEHKOIIUTOB MPUBOAUT
K MOP(OJIOTMYECKUM U3MEHEHHSM, a B CIIydae TPOMOOIIH-
TOB — CEKPELMU COIEPKUMOro rpaHys. MoxenupoBaHue
UIIEMUH [IEPEBA3KOM COCYI0B BBI3bIBAET TPABMY CyOIH10-
TEINUs], TIPU 3TOM BEIIEIISIOTCS CyOIHIOTENHAIbHEIE (aK-
TOpPBI arperanuu TPOMOOIMTOB (KOoJIareH, TPOMOWH,
TpoMmbokcaH A, n AlD) [8].

B ycnoBusax runokcun win VP mo3ra, Muokapaa uHru-
outopel NHE-1 oka3bIBarOT IIUTONPOTEKTOPHOE ACHCTBHE,
B TOM YHMCJIC B OTHOIICHHUHU KJIETOK KPOBH, IPENSATCTBYIOT
MophoPyHKIIMOHATEHBIM U3MEHEHHSAM, BBIICICHUIO (ak-
TOPOB aKTHUBALMHM, 3aLIMIIAIOT OT PAa3BUTH “‘KaJIbLEBOTO
napajokca” W mocienayromeid rubemu [1, 9, 10, 11,
13 -16].

[Ipu oLeHKe MOIYYEHHBIX PE3YJIBTaTOB BBISBIEHO, YTO
3oHuTIOpu U coennaenne PY-1355 y kpeic ¢ P mosra
YIAyUIIaloT peosioTUYecKre cBoicTBa kpoBu. CoennHenus
OKa3bIBAIOT TIOJIOKUTEIFHOE BJIMSHAE HAa TaKOW IMOKa3a-
TeNb BA3KOCTH KPOBM KakK arperamusi pUTpoLuTOB. M3-
BECTHO, YTO IMOBBILIEHHUE BI3KOCTH KPOBH ITPU MAJIBIX CKO-
POCTSIX CHIBUTA CBUJETEIILCTBYET 00 YXYIIIEHUH MHUKpPO-
LUPKYJSIMKA B BEHYJSIPHBIX OTZENAX, €CIU MPOUCXOIUT
MIOBBIIICHUE TAHHOTO TIOKa3arelisl MpH OOJBIIMX CKOPO-
CTSIX CIBUIA, TO 3TO O3HAYaeT HapyLICHUE CTPYKTYPHl U
(GyHKIMK  3pUTpONUTA. 3OHUIIOPHI UM  COCIWHCHHE
PV-1355 B ycnoBusix MIIEMHUH MO3ra y KpbIC CHUYXKAIOT
(hYHKIMOHATIBHYIO aKTHBHOCTH TpoMOOIUTOB. [lomyuen-
HBIE PE3YJIbTAThl MO3BOJISIOT MPEANONOKHUTD, YTO U3YUEH-
Hble HHruOuTOpHl NHE-1 MoryT crmoco6cTBOBaTh YyMCHbB-
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IICHUIO BEPOSTHOCTH BO3HUKHOBEHHSI TPOMOOTCHHBIX OC-
JIOXKHCHHIA.

K coBpeMEeHHBIM CTPAaTErMYECKUM HAIIPABIICHUSIM B Jie-
YEeHUH 1epeOpPOBACKYISIPHBIX TATOJNIOTUH OTHOCHUTCS HE
TOJIBKO 3alUTa HEHMpPOHA OT MOBPEKIAIOIIETO JEHCTBUS
UIIEMHH, HO U TPO(MIAKTUKA TPOMOOTEHHBIX OCIOXKHE-
HUN. YUYUTHIBAsI paHee MPOBEICHHBIC HAMU HCCIICIOBaHMUS,
TIOCBSIIICHHBIE HEHPO- U KapauomnpoTekuu [1, 9, 10, 11],
COE/IMHEHUSI C TIOJUBAJICHTHBIM TUIIOM JAECUCTBUS TPE-
CTaBJISIOT HAYYHBI UHTEPEC.

BbIBOAbl

1. Ha monenu mobanpHoM nepexoadiieit 60-MUHyTHOM
HIIEMHUH ¢ moclieayonieid 60-MuHayTHOU penepdy3ueii ro-
noBHoro Mosra wuHruoutopsr NHE-1  coenunenue
PY-1355 (1,12 mr/kr) u 3oHunopus (1 Mr/kr) npu omHo-
KpaTHOM BHYTPHUBEHHOM BBeleHHM depe3 10 MuH mocie
HavaJia peniepdy3ur CHUKAIHN BI3KOCTh TIeITbHON KPOBH 32
CYET YMEHBIICHUS arperaiuy SpUTPOLUTOB U (DYHKIIHO-
HaJIbHYI0 aKTHUBHOCTb TPOMOOLIUTOB y KPBIC.

2. Coennnenne PY-1355 camxkano creneHp arperanuu
SPUTPOLIMTOB U CPEIHETO pasMepa IPUTPOLUTAPHBIX ar-
peraroB Ha 42,9 u 23,2 % coorBercTtBeHHO (p < 0,05);
yMmeHbmano AJ1®-uHIynupoBaHHYIO arperaryi TpoMOo-
mutoB Ha 45,7 % (p < 0,05) y kpsic B ycnosusix P mosra,
10 CPABHEHUIO C PE3yJbTaTaMU IPYIIIBI KOHTPOJIS.

3. 30HMITOPU CHWXKAJ arperamur TPOMOOITUTOB Ha
39,7 %, arperanuio s3putporuToB — Ha 32,1 % u pasmep
arperatoB — Ha 27,7 % (p < 0,05), npakTH4ecKu HE OKa-
3bIBaJI BIIMSHUS Ha TIOKA3aTeIIN KaXyLIeHcs BA3KOCTH Kpo-
Bu u AD.
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EFFECT OF NHE-1 INHIBITORS ZONIPORIDE AND RU-1355
ON THE HEMORHEOLOGICAL PROPERTIES OF BLOOD

UNDER CONDITIONS OF BRAIN ISCHEMIA IN RATS

A.A. Spasov1'2, V. U. Murav’eva1, N. A. Gurova1, L. V. Naumenko1,
V. A. Sysoeva'?, and V. A. Anisimova*

! Volgograd State Medical University, ploshch. Pavshikh Bortsov 1, Volgograd, 400131 Russia

2 Volgograd Medical Science Center, ploshch. Pavshikh Bortsov 1, Volgograd, 400131 Russia

3 Research Institute of Pharmacology, Volgograd State Medical University, ul. Pugachevskaya 3, Volgograd, 400001 Russia
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It was studied the effect of NHE-1 inhibitors RU-1355 (1.12 mg/kg, i.v.) and zoniporide (1 mg/kg, i.v.) on some parameters of blood viscosity and platelet func-
tion under conditions of general brain ischemia/reperfusion (60/60 min) in rats upon a single preventive injection. Zoniporide caused a statistically significant
reduction of erythrocyte aggregation by 32.1%, aggregate size by 27.7%, and ADP-induced platelet aggregation by 39.7% as compared to the control group.
Compound RU-1355 reduced the aggregation of erythrocytes and the average size of erythrocyte aggregates by 42.9% and 23.2 %, respectively, and the

ADP-induced platelet aggregation by 45.7% (p < 0.05).

Keywords: rats; global brain ischemia; Na'/H'-exchanger inhibitors; benzimidazole derivative; zoniporide; platelets; erythrocytes; blood viscosity.



