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Yacmoma B03HUKHOGEHUSI HAPYWEHUL YepeOpanbHOU 2eMOOUHAMUKY —ocmaemcsi O00HOU u3 Haubonee
akmyanvbuulx npoonem 6 cospemennom mupe. Hapywenus kposocnaboicenus 201081020 Mo32a nPUGOOSAM K BblCOKOU
UHBANUOU3AYUU HACENeHUs, HAPYWEHUI0 MpyOOoCHOCOOHOCMU, a makdce K jaemanvHeim ucxodam. Cywecmsyem
00WUPHAS 2PYANA NPEnaApamos, CnocoOCM8YIOWUX JTeYeHUo U NpedomepaieHu0 yepedpoB8aCKYIAPHBIX HAPYUEHUT,
O00HAKO, OHU He 8 NOJHOU Mepe YO081emeopaom mpebdo8aHUAM NPAKMUKYVIOWUX CReyualucmos. B ceasu ¢ smum
nepeo KCNepuUMeHmanbHoU gapmakono2ueli CmaHo8umcs 3a0a4a yeneHanpagieHHo20 NOUCKa U U3yUeHUs HOBbIX
sewecms, obraoarwux npomugouuiemuieckol akmusrHocmoio. ILlenvlo Oaunoli pabomvl AenAemca usyyeHue
YepebpPONpOMeKmopHOU AKMUBHOCMU HOBLIX NPOU3800HbIX nupumuoun-4-(1H)-ona PIR-9 u PIR-10 npu neobpa-
MUMOtl OKKII03ull 0bwux connvix apmepuil. Mamepuanvt u memoost. Hccieoosanue nposedeno na 120 kpvicax-
camyax aunuu Wistar, maccoui 200-220 e, pazoenennvix Ha 6 pasuwix epynn. Hccredyemvle sewgecmeéa PIR-9 u PIR-
10 (50 me/ke), sunnoyemun (3,2 me/xe), yunnapuzun (5,6 me/ke), 836ecb 600bl ouuujentol ¢ meunom-80 6600unu
sHympubprowunto 6 meuenue 10-mu Oueti, a maxaice 3a 4ac 0o onepayuu. 1100a41bHYIO UWEMUIO 20T08HO20 MO32d
MOOETUPOBAU OO XA0PANCUOPAMHBIM HAPKO30M (350 me/ke) nepessskoi obupux connvix apmepuil. Yepesz 24 uaca nocne
MOOENUPOBAHUS UMEMUU OYEHUBATU BbIHCUBAEMOCTb, HOBEOCHUECKYIO AKMUBHOCHb, KOZHUMUBHbIE U MHECMUYeCcKUe
@yHKyuu, a makoice Hekomopwvie napyuwenus memabdoausma. Pezynomamor u oocyscoenue. Ilpu sxcnepumenmansHom
uccredosanuu yepebpomekmopnozo oeticmaust coeounenuil PIR-9 u PIR-10 (npouseoodnvie nupumuoun-4-(1H)-ona)
YCMAHOBIEHO YMeHbULeHUe He8PONI02UYECKUX, TOKOMOMOPHBIX, OPUEHMUPOBOUHO-UCCIE008AMENbCKUX, KOCHUMUBHBIX,
MHecmu4ecKux Hapyuienuil Ha (ore nepessasku obwux connwvlx apmepui. Kpome moeo, nocne npoghunraxmuueckozo
npuema ucciedyemuix seujecms PIR-9 u PIR-10 nabaiooanocs ynyuuieHue npoyeccos sHepeemuiecko2o 00MeHa 8 no-
cmuuemuieckom nepuooe. 3akatouenue. I1o yepebponpomexmopHoUu akmugHoOCmu IKCNepUMeHmaibHble 8eulecmsd
(PIR-9 u PIR-10) npegocxoounu npenapam cpaHenus UHNOYeMuH U OblLIU CONOCMABUMbL C YUHHAPUSUHOM, YMO,
8 CB0I0 0uepedb, 00KA3bIBAEH Yereco0OPAZHOCHb OdNbHeuue20 U3yueHus npoussooHvix nupumuoun-4(1H)-ona 6
Kawecmee noMmeHyuaIbHbIX NPOMUBOUUEMUYECKUX CPEOCME.

Knrwouegvie cnosa: npouszsoonvie nupumudun-4-(1H)-ona, yepebpanvras uwemusi, 21006anbHas umeMust 20108H020
MO32d, KOZHUMUGHbIE HAPYWEHUS, HeBPOLo2UYeCKUll Oedhuyum
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The frequency of cerebral hemodynamics disorders remains one of the most relevant problems in the modern world.
Disorders of brain blood supply lead to high disability of the population, director disability, as well as fatal outcomes.
There is an extensive group of drugs that contribute to the treatment and prevention of cerebrovascular disorders, how-
ever, they do not fully meet the requirements of practitioners. In this regard, the task of purposeful search and study of
new substances with anti-ischemic activity becomes a task of experimental pharmacology. The aim of this work is to
study the cerebroprotective activity of the new derivatives of Pirimidine-4-(1H)-OHA PIR-9 and PIR-10 in irreversible
occlusion of the common carotid artery. Materials and methods. The study was carried out on 120 male rats of the Wis-
tar line, weighing 200-220 g, divided into 6 equal groups. The investigated substances - PIR-9 and PIR-10 (50 mg / kg),
vinpocetine (3.2 mg / kg), cinnarizine (5.6 mg / kg), a suspension of purified water with Tween-80 — were injected intra-
peritoneally for 10 days , as well as an hour before the operation. Global cerebral ischemia was modeled under chloral
hydrate anesthesia (350 mg / kg) by dressing the common carotid arteries. 24 hours after the ischemia model, the sur-
vival, behavioral activity, cognitive and mnestic functions as well as certain metabolic disorders were evaluated. Results
and discussion. In the experimental study of cerebroprotective action of the compounds PIR-9 and PIR-10 (derivatives
of pyrimidine-4-(1H)-OHA) a decrease in neurological, locomotor, tentative research, cognitive, mental disorders in the
background of ligation of common carotid artery was established. In addition, after preventive administration of the stud-
ied substances PIR-9 and PIR-10, there was an improvement in the processes of energy metabolism in the postischemic
period. Conclusion. As for the cerebroprotective activity, the experimental substances (PIR-and PIR 9-10) were superior
to the reference preparation of Vinpocetine and were comparable with Cinnarizine. That proves the feasibility of further

study of derivatives of pyrimidine-4(1H)-ONA as potential anti-ischemic agents.
Keywords: derivatives of pyrimidine-4-(1H), cerebral ischemia, Global cerebral ischemia, cognitive disorders,

neurological deficit

BBEJEHHME. Ilpobnema cocymucteix 3abosieBa-
HAM TPOJIOJKAET OCTABaThbCS OAHOM W3 BaXKHEUIIMX
npobieM coBpeMeHHOro odmectna [1, 2]. Otmevaercs
TEHACHIHA K POCTY ¥ OMOJIOKEHUIO KOHTHHTEHTA 00JIb-
HBIX C IIepeOpOBACKYIAPHON MaTOIOTHEH, TPUBOIAIICH
K paHHEH CMEpTH U BBICOKOMY YPOBHIO HHBAJIU N3N
HaceneHus [2—5]. BeicTpoe W CBOEBpPEMEHHO HA4aToe
JICUCHUE SBIIACTCS OIHUM U3 TVIaBHBIX HAIpPaBICHUN
B CTPYKType IepeOpoBacKyIsIpHBIX 3aboieBaHmil [6].
C uenpro (QapmMakoTepanuu 3a00JCBaHUNA HWIIEMHUYC-
CKOTO TeHe3a MPHMEHSETCS OOJbIIoe KOIHYECTBO Jie-
KapCTBCHHBIX IMIperaparoB, oOnamarmommx Iepedpo-
MIPOTEKTOPHBIMU CBOMCTBaMU. B Toke BpeMsi apceHan
1epeOpOIPOTEKTOPOB  HEIOCTATOYHO YIOBJIETBOPSIET
MPAKTHKYIOIUX CICHUAINCTOB, B PE3yIbTaTe 3TOTO
nepes; SKCIEPUMEHTAIbHOW MEAUIIMHCKOM XUMHUEH H
(hapmakosorueii BCTAlOT HOBBIC 3aJlaud B OOJIACTH Iie-
JICHATIPABJICHHOTO MTOMCKA W U3yYEHUS HOBBIX IIPOTHBO-
UIIeMUYEeCKUX cpeAcTB [7].

B nacrosmiee BpeMs Ha OCHOBE ITPOU3BOJHBIX THPH-
MUJIMHA CO3MIAIOTCS HOBBIC BBICOKO3(pekTuBHBIC OHOITO-
TUYECKH akTHBHBIE BenecTBa [8—10]. Micxons u3 nurepa-
TYPHBIX M SKCIICPUMEHTANBHBIX JTaHHBIX, MPOU3BOTHBIC
MUPUMHUINHA TPOABISIIOT HEHponpoTekTopHyto [11-15],
AHTUTHIIOKCHYECKYI0 [16], 3HIOTENMMONPOTEKTOPHYIO
[17-19], anTuarperaunonuyto [20], aHTHOKCUIAHTHYIO
[21-24] Bunsr akTBHOCTEH. Takke yCTaHOBJICHO ITOJIO-
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JKUTEIILHOE BIIMSTHUE HEKOTOPBIX POU3BOAHBIX MUPHMHU-
nmuH-4-(1H)-oHa Ha TsDKECTh HEBPOJOTHYECKOTO Ae(u-
[IUTa U TOBEJEHYECKYIO aKTUBHOCTD KPBIC IIPH HIIEMHUH
TOJIOBHOTO MO3Ta [25], BCIENCTBHE 3TOTO MOXKHO TpeI-
MIOJIOKHUTH HAJIMYUE 11epeOpPONPOTEKTOPHON aKTHBHOCTH
y coequHennid maHHoro kiacca (PIR-9 u PIR-10), cun-
TE3UPOBaHHBIX HA Kaempe opraHndeckoit xumuu I1saTu-
TOPCKOTO MEIHUKO-(hapMalieBTHYECKOT0 HHCTUTYTa — (hu-
nuana @I'BOY BO BonrI'MVY M3 PO [8, 25, 26].

HEJb HUCCIEAOBAHUS. Uzyuuts nepebpo-
IPOTEKTOPHYIO aKTHBHOCTH HOBBIX IPOM3BOAHBIX MHUPHU-
munH-4-(1H)-ona PIR-9 u PIR-10 npu HeoOparumoii
OKKJIFO3MH OOIIMX COHHBIX apTEpHi.

MATEPHAJIBI H METO/IbI

7Kueommuie. JlaboparopHble KpbICHl TOJMYYEHBI U3
BUBapHs [IATHIOpCKOro MeauKo-(apManeBTHIEeCKOro HH-
crutyra-punnana @I'60Y BO BonrTMY M3 P®d. Bee
MAaHHITYJIIUH HaJl )KUBOTHBIMH IIPOBOAMINCH B COOTBET-
CTBUM C TpeOOBaHUAMH JlaboparopHoil mpakTuku (GLP)
¥ MEXIYHApOIHBEIMH HOPMaMH SKCIIEPUMEHTAIBHON 3TH-
ku (EBporeiickass KOHBEHIMS N0 3alUTE ITO3BOHOYHBIX
JKUBOTHBIX, HCIOJB3YEMBIX IS DKCIICPHMEHTAJIBHBIX H
JpYyrux HayuHbIX nened (Strasbourg, 22 June 1998)) Ha
MPOTSHKEHUU BCETO KCIEPHMEHTA KPBICHI HaXOIMIINCh B
KOHTPOJIUPYEMBIX YCIIOBHSAX BHBAapHs: IPU TeMIIeparype
OKpyxaromiero Bozayxa 22+2°C u BnaxkHocTH 65+5%.
JKMBOTHBIX pa3Mellajd B MaKpOJOHOBBIX KJIETKaX, 000-
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PYIOBaHHBIX CTAJIBGHBIMH pEIIeTYaTBIMU KPBIIIKAMH, C
KOPMOBBIM yriTyOneHneM. [1oAcTHIOUHBIM MaTepHaIoM
CITy)XWJIM aBTOKJIAaBUPOBAHHBIC HEXBOWHBIE JIPEBECHEIC
ommikd. KprpIC comepkany Ha CTaHOAPTHOM paIlOHE
MUTAHUA CO CBOOOIHBIM JOCTYIOM K BOZAE W THIIE IPH
€CTECTBCHHOM OCBEIICHHUH. KIeTKH, MOMIKN IS MHUTHA,
TIOZICTHII MEHSJIHCH HE PeXKe OIHOTO pa3a B HEAEHIO.
Jluzaiin uccnedosanus. DKCTIEPUMEHT MPOBEACH Ha
120 xpoicax-camuax JmHuE Wistar maccor 200-220 T
JKuBOTHBIE IpEABApUTENHHO OBUTH PAaHAOMU3HUPOBAHEI 110
TIOBE/ICHYECKOW aKTUBHOCTH W pa3lelicHbl Ha 6 paBHBIX
rpym o 20 ocobeit B kaxxnoi. [lepBas rpymima npencras-
JIeHa JIO)KHOOTIEPUPOBAaHHBIMHY >KUBOTHBIMU (JIO), Bropas
— rpymma kpsic HeraruBHoro koHTponst (HK) momydana
B3BECh BOJBI OYMIIEHHON ¢ TBUHOM-80. Tperbedt u yer-
BEPTOM rpyTiie BBOAWIN ncciienyemble BemecTa (PIR-9
PIR-10) B no3upoBke 50 mMr/kr cooTBeTcTBeHHO [26]. [Ipe-
napaTaMy CpaBHEHWUSI CITY>KWJIA BUHITONETHH (3,2 MI/KT) —
TITas TpyIa ¥ TMHHEAPU3KH (5,6 MI/KT) — ImIecTas rpymnmna
[27]. B3Bech BoOpI OYMIIEHHOHW ¢ TBUHOM-80, HMCciemye-
MBI€ BEIIECTBAa U MpernapaTsl CpaBHEHUS BBOAWINCH BHY-
TPUOPIOMIMHHO B TeueHue 10-TH THEH 10 MOJISITUPOBAHUS
SKCTIEPUMEHTA, TIPH ITOM TOCIEAHEe BBEJCHNE TIPOBOIH-
JIOCh 3a Yac JI0 MEePEBSI3KU OOIINX COHHBIX apTepuii. Bro-
POl M TOCIEAYIONMM TPYIIaM MOJCIHPOBAIN OCTPOE
HapymeHue Mo3rosoro kposooOpaienusi (OHMK) mox
XJIOpaNTHAPaTHBIM Hapko3oM (350 mr/kr) mytem Ouiare-
PaTEHOM OKKITFO3MM OOIIMX COHHBIX apTepHid.
Onpeoensemvie noxazamenu. TsxKecTb HEBPOIO-
THYECKOTO JAe(uIuTa ONmpeAessuid 4epe3 CYTKH MOoCie
orepanuu ¢ MOMOIIbI0 O0anbHOM mmkamsl McGraw [28].
H3MeHeHHE MOBEJCHYCCKON AaKTHBHOCTH OICHHUBAIH B
tecte «OTkpbITOE mosey» (OI1) [29]. dns olleHKH KOTHH-
TUBHBIX ¥ MHECTUYECKHUX (DYHKIIMH UCIIONB30BAIU TECTHI
MACCUBHOTO (YCIIOBHBIN peIeKc MaCCUBHOTO N30CTaHUS
— YPIIN) n akTUBHOTO (TE€CT SKCTPAINOSILUOHHOIO H3-
Oapnenuss — TOW) usberanus aBepcuBHOM cpenbl [29].
3aTeM OCYHIECTBISUIM 3a00p KPOBH C MOCIEAYIOIIUM

MOJTY9YEHUEM CBIBOPOTKH JUII OMOXMMUYECKIX HCCIIEHO-
BaHUM. YPOBEHb MOJIOYHOW KHUCIOTHI U3MEPSIIN C TIOMO-
mpio Habopa peareHToB «MosouHast Kuciora AGpuc +».
Ontuueckyro 1miotHocth (E) ompemensiu  crekTpo-
dboTomerpryeckn mnpu JuymmHE BoMHBI 500 HM. Pac-
YeT KOHIICHTpAaIM{ JIaKTaTa MpPOBOAWIHM MO (opmyre:
€= 334" —*"—(\ivonp/m). [ToTpeGrienne NIIOKO3bI MO3-
TOBO}i TKAHBIO BBIYMCISIIA 110 pa3HHIlE apTepPUANTBHON U
BeHO3HOU KpoBH [30].

Cmamucmuueckas oopadomxka. IlomydeHHbIe TaH-
HbIe 00pabaThIBalM MAKeTOM MPHKIAJHBIX IIPOTPaMM
STATISTICA 6.0 (StatSoft, Inc., CIIIA, ans oreparnmoH-
Hoit cuctembl Windows) n Microsoft Excel 2010. Onpe-
JIeISUTH CpeiHee 3HaYeHUE U €T0 CTaHAapTHYIO OIIHOKY
(M+m). HopMmalbHOCTh pacHpeneNeHnus OICHUBAIN
kputepueM [llanupo-Yunka. Ilapamerpuueckuii t-xpu-
Tepuit CTBIONEHTAa WCIIONB30BAJICS MIPH HOPMAIHEHOM
pacripeqienieHiH JaHHBIX. B cirydae HeHOPMaJIbHOTO pac-
MIpEJIeIICHUsT CTaTUCTHYECKass 00paboTKa MPOBOAMIACK
U-kputepuem Mana-YutHu. [lpu ypoBHE 3HaYMMOCTH
6omee 95% (P<0,05) oTorums cauTa M JOCTOBEPHBIMH.

PE3YJIBTATBI 1 OBCYKJIEHHUE. Yepes 24 gaca
nocnie OHMK onpenensiu ypoBeHb JETalbHOCTH, Ts-
JKECTh HEBPOJIOTUYECKOTO neduiuTa 1o mkane McGraw,
W3MEHEHHS OPHEHTHPOBOYHO-HCCIICIOBATENBCKOM U JTOKO-
MOTOpPHOW aKTHUBHOCTEH B TecTe « OTKPBITOE TMOJIE», KOT-
HUTUBHbIC 1 MHECTUYECKHE HapylieHus B Tectax Y PIIN
u TOU. LlepeOpanpHast umemus npusena Kk rudemn 70%
JKHBOTHBIX KOHTPOJIBLHOM TPYIIIBI, TOTIA KaK Y JIOXKHOO-
TIEPUPOBAHHON TPYIIIBI KPBIC CMEPTHOCTH HE Halmona-
nock. HanMeHbIas crerneHp JIeTaTbHOCTH HAONI0ONanach
Y ’KUBOTHBIX MOCJIE MPOPHUIAKTUICCKOTO BBEACHUS IKCIIC-
puMmeHTanbpHOTO coenuuerus PIR-9 u cocraBuna 30%. YV
TPYIIIEI KpbIc, monrydaniield PIR-10, ypoBeHb cMepTHOCTH
noctur 40%, 4TO COMOCTaBUMO C JAHHBIM IOKa3areieM
TPy >KABOTHBIX, MOJyYaBIINX Mpenaparsl CpaBHEHUS
(Bunnonerud — 50%, uuHHapu3uH — 40%).

Tabnuya 1 — Cmenens 1emanpHocmu u Hegpoaozuieckux napyuwienuil no wikaie McGraw
Ha gone uwemuu 201061020 M032a

CrerneHb HEBPOJIOTHUECKUX
I'pynmna IIponent neransHoCTH, % N
HapylIeHUH, OauIbl
JIO0 - -

HK 70 (7,33+0,17)*
PIR-9 30 (2,2120,26)**
PIR-10 40 (2,08+0,15)**
Bunnonernn 50 (2,4040,24)**
[{uHHapU3MH 40 (2,3340,28)**

IHpumeuanue: * — 00cmogepHo OMHOCUMENLHO 2PYINbL JIOJCHOONEpUposanuvlx Kpvic (P<0,05); ** — docmosepno omuocu-

menbHo KoHmponvHou epynnst kpuvic (P<0,05)

B rtabnuie 1 mpencraBieHbl JaHHBIE HEBPOJOTHYE-
ckoro craryca no mkane McGraw. Y rpymnsl JIO kpsic
HEBPOJIOTMYECKUX HApYyLIEHU HE OTMEUYEHO. Y TpyIIb
JKUBOTHBIX HETaTUBHOTO KOHTPOJS HAOMIONANCh BBI-
paXXEHHBIE MOCIEACTBUS HEBPOJIOTMYECKOrO Ae(hHINTA,
TPOSIBIISIIOLIMECS. B BSUIOCTH, 3aMEIJIEHHOCTH U MaHEXHO-
CTH IBWKCHUH, Onedaponro3ax oOoMX Ia3, YaCTHIHBIX

nape3ax KOHEYHOCTe! (y HEeKOTOPBIX Mapanuyeit), 4To co-
macyeTcs ¢ IMTepaTypHbIMU JaHHBIMU [1, 6]. CymmapHbIil
HeBposoruueckuii uuaekc rpymmsl kppic HK cocraBun
7,33+0,17 GamutoB. TspkecTh HEBPOIOTHUYECKOTO JeduItiTa
y KpBIC, MOJTy4YaBIINX KaK 3KCIIEPUMEHTANIbHbIE BELIECTBA,
TaK W Iperaparsl CpaBHEHHS OblIa CTaTHCTUYECKH JIOCTO-
BEPHO HIDKE TPYIIIBI KUBOTHBIX HETaTHBHOTO KOHTPOJIS.
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BonpmmHcTBO XKUBOTHBIX ONBITHBIX TpymT PIR-9 1 PIR-10
HMMEJH TOJBKO YMEPEHHO BBIPa’KeHHBIC HEBPOJIOTHUECKUE
HapyIIeHUs (BSUIOCTD; OIHO-, JBYXCTOPOHHHUH IOJIYTITO3).
HaumeHb1mii HEBpOJIOTMUECKUH HHIEKC OTMEUEH Y IpyIl-
MBI KpbIC, KOTOphiM BBOAMIM PIR-10 (2,08+0,15), sxuBoT-
Hble ObUIM HauOoJIee aKTUBHEIE, CIIA00CTH KOHEYHOCTEH U
3aMeIICHHOCTH JBIDKEHUI HE TPOSIBIUIIH.

B ocTtpoM NOCTHHCYIBTHOM MEpUOAE Yy TPYIIIBI
kpoic HK nBurarensHas 1 OpueHTUPOBOYHO-UCCIIEI0BA-
TeNbCKasi aKTHBHOCTH OBUIM CTaTUCTHYECKH JOCTOBEP-
HO HIDKE KaK MCXOAHBIX TTOKa3aTenel (ropu30HTaIbHBIE
niepenBmwkeHus Ha 74,3%, BepTukansHbie Ha 85,8%, 3a-
mrsinpBaHus Ha 8§9%), TaKk U IO CPAaBHEHHIO C TaHHBIMHU
JIO Tpynms! KUBOTHBIX (YHCIIO MPOHAEHHBIX KBAaAPATOB
Ha 73,8%, croiiku Ha 84,7%, 3arnsaasiBanus Ha 89,7%).
JlBurarenpHass akKTUBHOCTH KPBIC, HONYYaBIIMX HKCIIE-
pumenTanbHOe BemecTBo PIR-9, cHm3mmack Ha 35,5%
OTHOCHTEIHLHO MCXOAHBIX JaHHBIX 1 Ha 58,1% OblIa cTa-
TUCTHYECKH JOCTOBEPHO BBIIIE TPYIIBI KPBIC HETaTHB-
HOro KoHTpouss. KonudecTBo MpoNAEHHBIX KBaJpaToB y
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TPYTIIBI )KUBOTHBIX, KOTOpbiM BBommian PIR-10, He mo-
CTOBepHO CHM3WIOCH Ha 71,6%. JIokOMOTOpHasI aKTHB-
HOCTB TPYII KPBIC ITPerapaToB CPABHEHUS CHU3WIACH Ha
55,7% wu 37,5% y BUHNOLETHHA W OWHHAPH3UHA COOT-
BeTCTBEHHO. [Ipu 3TOM uncio mpoNIeHHBIX KBAJPaTOB y
KUBOTHBIX rpymiiel PIR-9 va 26,6% mpeBocxoanso rpyt-
Iy KpPBIC, TOJyYaBIIMX BUHIONETHH, HO HE SBISUIOCH
CTaTUCTUYECKH J0CTOBEPHBIM. OpPHEHTHPOBOYHO-HCCIIE-
JIOBaTEIbCKast aKTUBHOCTH TPYIIIHI )KHBOTHBIX, KOTOPBIM
BBojuau PIR-9, mocToBepHO mpeBbimaia JaHHBIA TO-
kazarens rpynmsl kpeic HK (3armsaasiBanmst Ha 74,4%).
Kpowme Toro, Komm4ecTBO CTOEK ¥ 3aTIIABIBAHIN TPYTIIIEI
JKUBOTHBIX, moiy4aBmmx PIR-9, Oputo crarmcrmuecku
3HAYMMO BBIIIE IOKA3aTeNIeil TPYMITBI KPBIC, KOTOPBIM
BBOJMJIM BUHIIONETHH (cToiku Ha 61,8%, 3armsaniBa-
Hus Ha 53,5%). CraTHCTHYECKHM 3HAYMMBIX OTIMYUI
10 TIOKA3aTeIsIM OPHEHTHPOBOYHO-HCCIIEIOBATENHCKOM
AKTHBHOCTH MEX]Ty TPYIIIION, ITOJTyYaBIIeii OIBITHOE Be-
mectBo PIR-10, i rpynmoii KprIC HEraTHBHOTO KOHTPOJIS
He HaOII04aIoCh.
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Pucynok 1 — H3menenue osuzamenvHoul akmusHocmu KpblC Ha ¢0He uuwiemuu 20106H020 mMo3zea

Ipumeuanue: * — 00cmogepHo OMHOCUMENLHO SPYNNbL I0AHCHOONEpUposannvix Kpuvic (P<0,05); ** — docmosepno omuocu-

menvHo KoHmpoavHoul epynnel kpuvic (P<0,05)
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Pucynox 2 — Uzmenenue 0puenmupoeotmo-ucc.nedoeameﬂbcxoft aAKmueéHocmu Kpbslc
Ha d)one uuiemuu 20106H020 mMo3zea

Ipumeuanue: * — 00cmogepHO OMHOCUMENLHO 2PYINbL JIOJCHOONEpUposanuvlx Kpvic (P<0,05); ** — docmosepno omuocu-
menvbHo KoumpoavHou epynnst kpvic (P<0,05); 6 — docmosepro omnocumenvro epynnol sunnoyemuna (P<0,05)
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ITepeBsizka 0OIIMX COHHBIX apTepUil Y KPBIC TPyT-
bl HETaTUBHOTO KOHTPOJIS BBI3BIBAjia SIBIICHHE PETPO-
TPaJHOI aMHE3WH, KOTOPOE MPOSBISIIOCH B YBEIINICHUH
KOJIMYECTBA 3aX0J0B B TEMHBINM oTcek B Tecte YPIIM n
YMEHBIIIEHNH JIaTeHTHOTO Tiepuonaa 3axoma [6]. Y JIO
TPYTITBI KPBIC MTOBTOPHBIX 3aXOI0B B TEMHBIN OTCEK HE
Habmonanock. KommdecTBo kuBOTHBIX Tpymmel HK, mo-
CETUBIINX TEMHYIO KaMepy cocTaBmwio 66,7%, a Bpems
3axo/la OTHOCHTENFHO JAaHHBIX JI0 OMBITA yBEITHIMIOCH
MHUHUMAJBHO (¢ 29,1455 no 4144) (puc. 3). Bunmore-
TUH ¥ UHHAPW3WH HE 3HAYMMO YMEHBIIAIN YHCIIO 3a-
XOIIOB JKMBOTHBIX B TeMHBIH oTcek a0 60% u 50% co-
orBeTcTBeHHO. OIHAKO, BpeMsI 3aXofa KPbIC B TEMHBIH
OTCEK OCTOBEPHO YBEIMYMIOCH KaK Y BUHIIOIICTHHA Ha

105,9%, tak n y nmuaHapu3uHa Ha 182,7% B cpaBHEHHNH
C )KUBOTHBIMH KOHTPOJIEHOW TPYNIBL. Y TPYTII KPBIC, KO-
topbiM BBOmMiM PIR-9 u PIR-10, Habmronanoch MUHH-
MaJIbHOE KOJIMYECTBO IOCEIICHHU )KHBOTHBIMU TEMHOTO
orceka: y PIR-9 — 14,3% u y PIR-10 — 33,3%. IIpu sTom
BpEMs 3aX0/1a OTHOCUTEIIHPHO MCXOAHBIX JaHHBIX YBEIH-
ynnock Ha 93,1% y XuUBOTHBIX, momy4daBmux PIR-9 u
Ha 229,8% y kpsic rpynmsl PIR-10, uTo Ob10 cTatuctu-
YEeCKH JOCTOBEpHBIM OTHOCHTEIbHO HK Tpymmsl KphIc.
Kpome Toro, yiareHTHBIN mepruoja MOCEUIEHUsT KphIcaMu
TeMHOU kamepsl Ha (one momyuenus PIR-10 crarucTu-
YEeCKH 3HAUYMMO TIPEBBIIIAJ OKa3aTellb 000X mpemnapa-
TOB CpaBHEHHWS: BUHNOLETHHA Ha 58% ¥ IMHHApU3WHA
Ha 14,6%.
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Pucynox 3 — Ouenka usmeneHus 1ameHmMHO20 REPUOOA 3axX00a KPblC 6 memHblil omcexk ¢ mecme YPITH
Ha Qone uwemuu 201061020 M032a

IHpumeuanue: * — 00cmogepHo OMHOCUMENLHO 2PYINbL JIOJCHOONEpUposanuvlx kpvic (P<0,05); ** — docmosepno omuocu-
menbHO KOHmMPOoIbHOU epynnel kpwic (P<0,05); 6 — docmosepro, omuocumenvho epynnei unnoyemuna (P<0,05); y— docmosepHo,

omHocumenvHo epynnol yunnapusuna (P<0,05)

90% 10XHOONEPUPOBAHHBIX KPBIC OCIE MOAEIHPO-
BaHuss OHMK BHOBB pemmian 3KCTpanoIsLUOHHYIO 3a-
Jlady, BpeMs HNOAHBIPUBAHUS YMEHBIIUIOCH ¢ 57,244 1o
8,6%1,1 (puc. 4). Unciio >xMBOTHBIX KOHTPOJILHOM TPyI-
ITBI, PEIIUBIINX TECT AKCTPAIOJILIMOHHOTO M30aBIICHNS,
cokparunocsk 10 33,3%, mpu 3TOM JaTEeHTHBIM NEepHOA
pelieHus 3aJa4y CHU3MWICS IHIIb Ha 5,6% OTHOCHUTENb-
HO WCXOIHBIX mNokaszareneil (57,2+4,4). JlaHHble rpyn-
bl KPBIC, KOTOPBIM BBOAMIM BHHIOLETHH, JOCTOBEPHO
HE OTIMYaNUCh OT rpymmnsl xkuBoTHEIX HK: xonndectso
NOAHBIPHYBIIUX — 60%, BpeMs MOAHBIPUBAHUS CHU3U-
nock Ha 11% otHOcuTenbHO Hexona (57,3+4,8). [pyroi
npenapar CpaBHEHHs [UHHAPU3UH CTAaTUCTUUYECKU 3HA-
YIMO YMEHBIIAJ JIaTEeHTHBIN nepuon pemenus TOU Ha

78,4% oTHOCUTENBHO UCXona U Ha 78,6% B CpaBHEHHH
¢ KOHTpOJIbHOM rpynnoi. Oanako aumb 50% KpeIc, MO-
Jy4aBIINX IUHHAPU3UH, PELIMIN SKCTPANONALUOHHYIO
3agady. O0a SKCIIEpUMEHTAIBHBIX BEIIECTBA 3HAYUTEIIb-
HO YBEJIMYMBAJIH IPOLEHT XMBOTHBIX, TOAHBIPHYBILHUX B
TOU. 71,4% kpeic, nonydasmux PIR-9, u Bce KkpbICHI,
nonyyaBiie PIR-10, BBIMOTHUIN TECT SKCTPAoJsILIU-
OHHOTO H30aBieHus. JlaTeHTHOE BpeMsi Ha NPUHATHE
pemeHusl OTHOCUTENbHO AaHHBIX 1o ombita (PIR-9 —
57,3+4,4; PIR-10 — 56,2+3,9) cumsmunock Ha 48,3% u
37,1% y PIR-9 u PIR-10 cootBeTcTBeHHO. B cpaBHEHNH
C KOHTPOJIbHOHM TPYNIIOW BpeMsi MOAHBIPUBAHHS OBLIO
JIOCTOBEPHO HUXKe Ha 45,2% y KpbIC, KOTOPBIM BBOIMIN
PIR-9, u Ha 34,6% y kpsic, nonyuaBmux PIR-10.
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Tpumeyanue: * — 00cmogepHo OMHOCUMENLHO PYRNbL N0JHCHOONEPUposannblx kpwic (P<0,05); ** — oocmosepro omnocu-

menbHo KoHmpoavbHou epynnsl kpuvic (P<0,05)

Hcxona u3 mosnydeHHbIX JaHHbIX B Tectax YPIIN
1 TOU, MOXXHO TPEAIOIOKUT, YTO HCCIIETyeMbIe Be-
mectBa B OoJibIeil Mepe, 4eM IpemapaT CpaBHEHHS
BUHTIOIETHH U COTIOCTABMMO C IIHHHAPHU3WHOM YiIydIa-
FOT COCTOSHNE KOTHUTHBHBIX U MHECTHICCKUX (DYHKINH
y KpbIC B yCIIOBHAX IepeOpatbHON WIIEMHH TOJIOBHOTO
Mo3ra.

YpoBeHb MOJIOYHOMN KHUCIIOTHI TPYIIIIBI KPBIC HETaTHB-
Horo kKoHTposst coctaBmi 11,4+0,03 mmounb/n, 9To B 5,5
pa3 MpEeBHIIIAeT MOKA3aTeINb JIOKHOOIEPHPOBAHHBIX KPBIC
Y TOBOPHT O BRIpAXKEHHOM JiakTatanuziose (tabum. 2). [pu
NpO(HITAKTHYECKOM BBEICHHH HCCIECIYEMbIX BEIIECTB
PIR-9 u PIR-10 conmepkaHre MOJOYHOW KHCIOTHI OBLIO
JOCTOBEPHO HM)KE TPYIIHI KHBOTHBIX HETATHBHOTO KOH-

Tpons B 3,2 u 2,9 pa3 coorBercTBeHHO. Ha (oHe mpue-
Ma TIperapaTroB CPaBHEHHS BHHIIONETHHA W [MHHAPU3HU-
Ha YpOBEHB JIAKTaTa CTATUCTUYECKH 3HAYUMO CHIDKAJICS
OTHOCHUTENBEHO KOHTPOIBHOHM TPYIIIBI )KUBOTHEIX B 2,3 1
2,6 pa3. CTOUT OTMETHTb, YTO NMPUMEHEHHE COCTUHECHUS
PIR-10 Taxke HOCTOBEPHO YMEHBIIAIO KOHIICHTPALIHIO
MOJIOYHOH KHCJOTHI B CPaBHEHHH C BHHIIOIIETHHOM Ha
18,4%. Ilpm BBemenum mcciemyemoro BemectBa PIR-9
YpPOBEHB JIAKTaTa JOCTOBEPHO CHHU3MJICS KaK OTHOCHTEIb-
HO TPYIIBI KPBIC, MTOTyYaBIINX BUHOONETHH (Ha 27,7%),
TaKk W B CPaBHEHHWH C YXUBOTHBIMH, KOTOPBIM BBOIMIIH
HHApU3KH (Ha 18,3%). JlaHHBIe TOKa3aTe I MOTYT CBH-
JIETETTLCTBOBATh 00 YIYUIIEHUH IMPOIIECCOB YHEProodMe-
Ha y KPBIC B IIOCTUIIEMITYECKOM TIEPHOE.

Taéﬂuua 2- Konuenmpauuﬂ MOJIOYHOU KUC/IOMbL 8 N1A3ME Kpoeu u nompe6ﬂenue 2/110K03bl M0O3206011 MKAHBIO

Ha d)OHe uuiemuu 20106H020 mo3zea

I'pynma JlaktaTt, MMOJTB/J1 [TorpebieHne TIIIOKO3bI, MMOJIB/JI
JIO 2,06+0,08 1,49+0,04
HK (11,4+0,03)" 0,49+0,34*
PIR-9 (3,53+0,15)"/8/11 1,59+0,18** /11
PIR-10 (3,98+0,18)"/B 1,16+0,08**
BHHIIOLETHH (4,88+0,07)" 1,3740,06%**
[{uHHApU3NH (4,32+0,06)" 1,04+£0,04%*

Ipumeuanue: * — 00cmogepHo OMHOCUMENLHO SPYNNbL JI0MHCHOONEpUposanuvix Kpvic (P<0,05); ** — docmosepno omuocu-
menvHo KoumpoavHoil epynnel kpeic (P<0,05); 6 — 0docmogeprno omnocumenvro epynnsl eunnoyemuna (P<0,05); y — docmosepro

omHocumenvHo pynnol yunnapusuna (P<0,05)

B ycnoBusix ocTporo HapyumeHus MO3roBOro KpoBo-
oOpaleHus HaOIOIaeTcsl CyIIECTBEHHOE IOBBIIICHHUE
KOHIIEHTPalUH TIIOKO3Bl B KPOBH KpBIC, TEM HE MEHeEE,
OTMEYEHO 3HAUUTEIbHOE CHIXKEHHUE MOTPEOICHUs TIIIo-
KO3bI TKaHsMu Mo3ra (B 4,8 pa3 (P<0,05)) orHocuTensHO
TPYIIIBI JIOKHOONIEPUPOBAHHBIX )HUBOTHBIX (Tabi. 2). Ha
(hoHe TPOPUIAKTHIECKOTO IPHEMa SKCIIEPUMEHTAIBHBIX
coequnennit PIR-9 u PIR-10 nponent yrunuzanuu mito-
ko3bl cocTaBui 14,36% u 10,56%, 4to, B cBOIO ouepenb,
NPEBBICUIIO JTAaHHBIH 1OKa3aTelb KOHTPOJILHON TPYIIIBI
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B 3,02 u 2,22 pasa (P<0,05) coorBercTBeHHO. ApTepu-
OBEHO3Hasl pa3HUIla TPYMNbl KPBIC, KOTOPHIM BBOAWIH
coequHenne PIR-9, craructuuecku HOCTOBEPHO OTIU-
yajnach OT IPYMIBbl XKUBOTHBIX, MOJIyYaBIIMX Ipenapar
cpaBHeHUs IMHHapu3uH (B 1,44 paza (P<0,05)), u He3Ha-
YUTEIbHO MPEBbIIIANA 10Ka3aTelb IPYNIbI KPBIC, MOIY-
YaBIIMX BHYTPUOPIOMINHHO BUHITOLETHH. [Ipy BBeJeHUH
sKcnepuMeHTansHoro Bemectsa PIR-10 u mpenaparos
CpaBHEHHsI KABUHTOHA U IMHHAPU3UHA, 3HAUYNMBbIX OTJIU-
YU{ MEX]y TpyNIaMH He HaOJoanocs.
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[Tonmy4yeHHbIE MTOKa3aTeNy CBUACTENBCTBYIOT O TOM,
YTO BHHITONETHH W IWHHAPU3WH, & B OOJNBIICH CTETIEHN
uccnemyemsie coequaenus PIR-9 u PIR-10 mpenstcTry-
IOT Pa3BHUTHIO DIyOOKMX HAPYIICHWH 3HEPTEeTHYECKOTO
oOMeHa, TOCPEACTBOM YBEIHMUEHUS TOTPEOICHUS TITFOKO-
361 MO3TOBOM TKaHBIO B YCIOBHSX TIIOOATBEHOW WUIIEMHUH
TOJIOBHOTO MO3Ta M, CJIEOBaTEIbHO, MPEXYIPExTaloT
pa3BUTHE METa0OIMIECKOTO aIiI03a.

3AKJIFOUEHME. Ilepersizka oONMX COHHBIX apTe-
Uil COPOBOXKIAETCSI BHICOKOM CMEPTHOCTBHIO JKMBOTHBIX
KoHTponbHOH Tpynmsl (70%). Y BEDKMBIIMX OcCOOeH Ts-
JKeCTh HEBPOJIOTUYECKUX HapyIeHuit nocturaer 7,33+0,17
6ammoB. OHMK BbI3bIBacT 3HAUUTENBHBIE HAPYIIICHHS T10-
BEJICHUECKOW aKTUBHOCTH (CHIDKEHUE YHCIIa TPOHIEHHBIX
kBajparoB Ha 73,8%, croek Ha 84,7%, 3anisaapIBaHUN Ha
89,7%). Takxe y KpBIC B YCIOBHSAX HIIEMHH TOJOBHOTO
Mo3ra HabIIIoaIoCh HapyIIeHHe naMsaTHoro ciena (66,7%
KpBIC TIOBTOPHO 3allti B TeMHbIN orcek B YPIIU u Takoe
Ke KOJIMYIECTBO JKUBOTHBIX He perm TON).

Ha ¢one mpodumakTHIecKoro BBEACHUS SKCIICPH-
MmeHTadbHEIX BemecTB PIR-9 u PIR-10 BeDKHMBaeMocCTh
kpeic mocie OHMK 3nauntensHO Bo3pocma (mo 70%

n 60% coorBercTBeHHO). IloKazarenr HEBpOJOTHYE-
CKOTO CTaTyca CTaTUCTUYECKH JOCTOBEPHO CHH3HJICS
mo 2,21+0,26 6amtoB y kpeic, nomydaBmux PIR-9, u
o 2,08+0,15 6amioB y KHUBOTHBIX, KOTOPHIM BBOIWIIH
PIR-10.

OkcniepumenTanbHble BemectBa PIR-9 u PIR-10
YIy4IIAT JIOKOMOTOPHYIO U OPHEHTHPOBOYHO-HCCIIE-
JIOBaTeNIbCKYI0 aKTHBHOCTH, KOTHUTUBHBIE U MHECTHYE-
ckue (pyHKIMY B OONBIIEH CTETIeHH, YeM IIpernapar cpas-
HEHUSI BUHIIOIIETHH U COMOCTABMUMO C IIMHHAPU3UHOM.

Ha ¢one mnpodumakTudeckoro BBEISHHS HOBBIX
mpon3BoAHBIX TpuMuAnH-4-(1H)-ona PIR-9 u PIR-10
YBEJIMYMBACTCSl MOTPEOICHUE TIIOKO3bl TKAHSIMH MO3Tra
(B 3,02 u 2,22 pa3a orHocuTenbHO Tpynmbl kpeic HK) B
MOCTHHCYJIBTHOM HEPHOJE U YMEHBIIACTCS JIAaKTaTallu-
1103 Ha 69% u 65,1% COOTBETCTBEHHO.

[NonydeHHbIe AaHHBIC MO3BOJSIOT MPEAINONararb y
JKCIIepuMeHTaNbHBIX coequaernii PIR-9 u PIR-10 nHa-
JIr4He HepeOpONpPOTEeKTOPHON aKTMBHOCTH, & TAKXKe J0-
Ka3bIBaIOT 11eJIeCO00Pa3HOCTh JaJbHEHIIEro TIyO00KOro
W3y4YeHUs MPOU3BOMHBIX MupuMunnH-4(1H)-ona B Kade-
CTBE TOTEHIIUANBHBIX [[EPEOPOIPOTEKTOPOB.

INTRODUCTION. The problem of vascular dis-
eases continues to be one of the most important problems
of modern society [1, 2].There is a tendency to growth
and rejuvenation of patients with cerebrovascular pathol-
ogy, leading to early death and a high level of disability
of population [2—5].Fast and timely treatment is one of
the main directions in the structure of cerebrovascular
diseases [6]. For the purpose of pharmacotherapy of isch-
emic diseases, a large number of drugs with cerebropro-
tective properties is used. At the same time, the arsenal of
cerebroprotectors is not enough to satisfy practitioners.
As aresult, experimental medical chemistry and pharma-
cology face new challenges in the field of targeted search
and study of new anti-ischemic agents [7].

Nowadays on the basis of derivatives of pyrimidine
new highly effective biologically active substances are
being created [8—-10]. According to the literary and ex-
perimental data, the derivatives of pyrimidine exhibit
neuroprotective [11-15], antihypoxic [16], endotheliop-
athy [17-19], anti-aggregating [20], antioxidant [21-24]
types of activities. The positive effect of some derivatives
of pyrimidine-4-(1H)- ONE on the severity of neurolog-
ical deficit and behavioral activity of rats with cerebral
ischemia has also been established [25]. As a result, it is
possible to assume the presence of cerebroprotective ac-
tivity in compounds of this class (PIR-9 and PIR-10) syn-
thesized at the Department of organic chemistry of Pyat-
igorsk Medical and Pharmaceutical Institute — branch of
Volgograd State Medical University [8, 25, 26].

THE AIM of the investigation is to study the cere-
broprotective activity of the new derivatives of Pirimi-
dine-4-(1H)-ONE PIR-9 and PIR-10 in irreversible oc-
clusion of the common carotid artery.

MATERIALS AND METHODS

Animals. The lab rats were obtained from the vi-
varium of Pyatigorsk medical-pharmaceutical Institute

— branch of FSBEI Volgograd State Medical University.
All the animal manipulations were carried out in accor-
dance with the requirements of laboratory practice (GLP)
and the international norms of experimental ethics (Eu-
ropean Convention for the protection of vertebrate ani-
mals used for experimental and other scientific purposes
(Strasbourg, 22 June 1998)).

Throughout the experiment, the rats were kept in
controlled vivarium conditions: at the ambient tempera-
ture of 22+2°C and humidity of 65+5%. The animals
were placed in macrolon cages equipped with steel lattice
covers, with a stern recess. The autoclaved non-conifer-
ous sawdust was used as litter material. The rats were
kept to a standard diet with free access to water and food
in natural light. The cages, drinkers for drinking, under-
lays were changed at least once a week.

Study Design. The experiment was carried out on 120
male rats of Wistar line weighing 200220 g. The animals
were pre-randomized according to the behavioral aktiv-
ity and divided into 6 equal groups of 20 animals each.
The first group was represented by falsely operated (FO)
animals, the second group consisted of negative control
(NC) rats receiving a suspension of purified water with
Tween-80. The third and fourth groups were administered
the test substances (PIR-9 and PIR-10) in the dosage of
50 mg/kg, respectively [26]. Vinpocetine (3.2 mg / kg,
the fifth group) and cinnarizine (5.6 mg / kg, the sixth
group) [27] served as reference substances. The mixture
of purified water with Tween-80, the test substances and
comparators were administered intraperitoneally within
10 days before the simulation of the experiment, with the
latter administration being performed an hour before the
ligation of the common carotid arteries. The second and
subsequent groups were simulated acute cerebrovascu-
lar Event (ACVE) under chloral hydrate anesthesia (350
mg / kg) by bilateral occlusion of common carotid arteries.
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Defined indicators. The severity of the neurologic
deficit was determined 24 hours after the operation using
the McGraw score scale [28]. The change in behavioral
activity was assessed in the Open Field Test (OP) [29]. To
assess cognitive and mnestic functions, passive tests (the
conditioned passive avoidance reflex - CPAR) and the ac-
tive (extrapolation discharge test-EDT) avoidance of the
abrupt medium were used [29]. Subsequently, the blood
was collected and serum was then obtained for biochem-
ical studies. The lactic acid level was measured with the
“Lactic Acid Abris +” reagent kit. The optical density (E)
was determined spectrophotometrically at the wavelength
of 500 nm. The lactate concentration was calculated by the
formula: C = 3.34 * Samples / Calibrator (mmol / L). The
consumption of glucose by the brain tissue was calculated
from the difference in arterial and venous blood [30].

Statistical Processing. The received data wewe
processed by the STATISTICA 6.0 application software
package (StatSoft, Inc., USA, for the Windows operating
system) and MicrosoftExcel 2010. The mean value and
its standard error (M + m) were determined. The nor-
mality of the distribution was estimated by Shapiro-Wilk

criterion. Student’s parametric t-test was used for normal
data distribution. In the case of an abnormal distribution,
the statistical processing was carried out by the U-crite-
rion of the Whitney criterion. With the significance level
of more than 95% (P <0.05), the differences were consid-
ered reliable.

RESULTS AND DISCUSSION. 24 hours after
Acute Cerebrovascular Event (ACVE), we determined
the level of mortality, the severity of neurological deficit
on the McGraw score scale, changes in the preliminary
research and locomotor activity in the open field test,
cognitive and mental disorders in the conditioned pas-
sive avoidance reflex and extrapolation discharge tests.
Cerebral ischemia resulted in death of 70% of the ani-
mals of the control group, whereas in the falsely-operat-
ed group of rats no mortality was observed. The lowest
degree of mortality (30%) was observed in animals after
the preventive administration of the experimental com-
pound PIR-9. In the group of rats receiving PIR-10, the
mortality rate reached 40%, which is comparable with
the data of groups of animals receiving the comparison
drugs (Vinpocetine — 50%, zinnarizin — 40%).

Table 1 — Degree of mortality and neurological disorders according to the McGraw score scale against
the background of cerebral ischemia

Group

Mortality rate,%

Degree of neurological disorders,
points

Falsely operated (FO) animals

Negative control (NC) rats 70 (7.33£0.17)*
PIR-9 30 (2.21+0.26)**

PIR-10 40 (2.08+0.15)**
Vinpocetine 50 (2.4040.24)**
Zinnarizin 40 (2.334£0.28)**

Note: * — significantly relative to the group of falsely operated rats (P<0.05); ** — reliably relative to the control group of

rats (P<0.05)

Table 1 shows the data of neurological status accord-
ing to the McGraw score scale In the falsely operated
group of rats, neurological disorders were not observed.
In the group of negative control animals, the pronounced
effects of the neurological deficit were observed. They
were manifested in sluggishness, slowness and maneu-
vers of movements, blepharoptosis of both eyes, partial
paresis of the limbs (in some paralysis), which agrees
with the literature data [1, 6]. The total neurological index
of the group of rats was 7.33+0.17 points. The severity of
neurological deficit in rats receiving both experimental
substances and reference preparations was statistically
significantly lower than in the group of negative control
animals. Most of the animals of the experimental groups,
PIR-and PIR 9-10, had only a moderately severe neuro-
logical impairment (apathy, one -, two-way voluptas).
The least neurological index was observed in the group
of rats which had been injected PIR-10 (2.0840.15): the
animals were most active, the weakness of the limbs and
slowness of movements were not shown. In the acute
post-stroke period in the negative control group of rats
the motor and orientation activities were statistically
significantly lower than the initial indicators (horizontal
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movements by 74.3%, vertical ones by 85.8%, glances
by 89%) and by comparison with the data of the false-
ly operated groups of animals (the number of squares
passed by 73.8%, stands at 84.7%, peers at 89.7%). The
motor activity of the rats receiving the experimental sub-
stance PIR-9 decreased by 35.5% compared with the
initial data. It was 58.1% significantly higher than that
of the negative control group of rats. The number of the
squares passed in the group of animals administered by
PIR-10, unreliably decreased by 71.6%. The locomotor
activity of groups of rats treated with the preparations of
comparison of vinpocetine and cinnarizine decreased by
55.7% and 37.5%, respectively. Hereby, the number of
the squares passed by the animals in PIR-9 group was
26.6% higher than that in the group of rats receiving vin-
pocetine, being statistically not quite reliable. The esti-
mated research activity of the group of animals treated
with PIR-9, significantly exceeded this indicator in the
negative control group of rats (peeking at 74.4%). Be-
sides, the number of stops and glances in the group of
animals receiving PIR-9 was statistically significantly
higher than the group of rats administered by Vinpoce-
tine (stands by 61.8%, glances at 53.5%). There were no



Pharmacy & Pharmacology V. 6 N 2, 2018

DOI:10.19163/2307-9266-2018-6-2-167-181

statistically significant differences in the indicators of
preliminary research activity between the group receiv-

ing the experimental substance PIR-10 and the group of
rats with negative control.
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Figure 1 — Changes in the motor activity of rats against the background of cerebral ischemia
Note: * — Reliable with respect to the group of falsely-operated rats (P <0.05); ** — Reliable with respect to the control group

of rats (P <0.05)
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Figure 2 — Changes in the estimated research activity of rats against the background of cerebral ischemia
Note: * — Reliable with respect to the group of false-operated rats (P<0.05); ** — Reliable with respect to the control group of
rats (P<0.05); b — Reliable with respect to the Vinpocetine group (P<0.05)

Ligation of common carotid arteries in rats of the
negative control group caused the phenomenon of ret-
rograde amnesia, which manifested itself in the increase
in the number of visits to the dark compartment in the
conditioned passive avoidance reflex (CPAR) test and the
decrease in the latent period of entry [6]. In the falsely
operated group of rats, repeated visits to the dark com-
partment were not observed. The number of the animals
in the negative control (NC) group that visited the dark
chamber was 66.7%, and the time of the entry relative
to the data of the experiment increased minimally (from
29.1 + 5.5 to 41 + 4) (Fig. 3).

Vinpocetine and cinnarizine did not significantly reduce
the number of animals entering the dark compartment to

60% and 50%, respectively. However, the time of entering
in the dark compartment increased significantly in the vin-
pocetine group (by 105.9%) and in the cinnarizine one (by
182.7%) compared with the animals of the control group.
In the groups of rats injected by PIR-9 and PIR-10, a min-
imal amount of dark-compartment visits was observed: in
PIR-9 group — 14.3% and PIR-10 — 33.3%. Hereby, the time
of entry relative to the baseline data increased by 93.1% in
animals receiving PIR-9 and by 229.8% in PIR-10 group.
That was statistically significant relative to the NC group of
rats. In addition, the latent period of rats’ visiting the dark
chamber against the background of receiving PIR-10 was
statistically significantly higher than both reference drugs —
Vinpocetine (58%) and Cinnarizine (14.6%).
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Figure 3 — Assessment of the change in the latent period of rats entering the dark compartment in the (CPAR)
against the background of cerebral ischemia
Note: * — Reliable with respect to the group of falsely-operated rats (P <0.05); ** — Reliable with respect to the control group
of rats (P <0.05); b — Reliable with respect to the vinpocetine group (P <0.05); ¢ — Reliable with respect to the cinnarizine group

(P <0.05)

90% of false-operated rats after modeling the Acute
Cerebrovascular Event (ACVE), solved the extrapo-
lation problem again: the diving time decreased from
57.2+4 to 8.6+1.1 (Fig.4). The number of animals of
the control group that solved the extrapolation test de-
creased to 33.3%, while the latent period of solving the
problem decreased by only 5.6% compared to the base-
line (57.2+4.4). The groups of rats, which had been ad-
ministered Vinpocetine, did not differ significantly from
the group of NC animals: the number of divers was
60%, the diving time decreased by 11% relative to the
initial (57,3+4,8). Another reference drug, Cinnarizine,
statistically significantly decreased the latent period
of the extrapolation discharge test (EDT) solution by

78.4% with respect to the total and by 78.6% in compar-
ison with the control group. However, only 50% of rats,
taking Cinnarizine, solved the extrapolation task. Both
experimental substances significantly increased the per-
centage of animals diving in the extrapolation discharge
test (EDT): 71.4% of the rats receiving PIR-9 and all
the rats receiving PER-10 performed an extrapolation
discharge test.

The latent time to decide on the data before the exper-
iment (PIR-9 — 57.3+4.4; PIR-10 — 56.243.9) decreased
by 48.3% and 37.1% in PIR-9 and PIR-10, respectively.
In comparison with the control group, the diving time
was reliably lower by 45.2% in rats administered PER-9,
and by 34.6% in rats receiving PIR-10.
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Figure 4 — Assessment of the change in the latent period of rats diving in extrapolation discharge test against
the background of cerebral ischemia
Note: * — Reliable with respect to the group of falsely operated rats (P<0.05); ** — Reliable with respect to the control group

of rats (P<0.05)

On the basis of the data obtained in the tests on con-
ditioned passive avoidance reflex (CPAR) and extrapo-
lation discharge, it can be assumed that the investigated
substances improve the state of cognitive and mnestic
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functions in rats under conditions of cerebral ischemia
more than the reference drugs vinpocetine and cin-
narizine. The level of lactic acid in the group of negative
control rats was 11.4+0.03 mmol/ 1, which is 5.5 times
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higher than the rate of falsely operated rats, and indicates
a pronounced lactic acidosis (Table. 2). With the preven-
tive administration of the studied substances PIR-9 and
PIR-10, the lactic acid contents were reliably lower than
in the group of negative control animals by 3.2 and 2.9
times, respectively.

Against the background of taking reference drugs
vinpocetine and cinnarizine, the lactate level statistically
reliably decreased with respect to the control group of

animals 2,3 and 2,6 times. It should be noted that the use
of PIR-10 also reliably reduced the concentration of lac-
tic acid in comparison with vinpocetine by 18.4%. After
the test substance PIR-9 had been administered, the lac-
tate level decreased reliably with respect to both group of
rats: the ones which received Cavinton (by 27.7%) and
the animals injected with cinnarizine (by 18.3%). These
indicators can testify an improvement in energy metabo-
lism in rats in the postischemic period.

Table 2 — Concentration of lactic acid in blood plasma and glucose consumption by brain tissue against
the background of cerebral ischemia

Group Lactic acid, mmol /1 Glucose consumption, mmol /1
JIO - Falsely operated (FO) animals 2.06+0.08 1.49+0.04
Negative control (NC) rats (11.4+0.03)" 0.49+0.34*
PIR-9 (3.53£0.15)"/b/c 1.59+0.18**/c
PIR-10 (3.98+0.18)"/b 1.16+0.08**
Vinpocetine (4.88+0.07)" 1.37+£0.06**
Cinnarizine (4.32+0.06)" 1.0440.04**

Note: * — Reliable with respect to the group of falsely-operated rats (P <0.05); ** — Reliable with respect to the
control group of rats (P <0.05); b - Reliable with respect to the vinpocetine group (P <0.05), ¢ — Reliable with respect

to the cinnarizine group (P <0.05)

In acute conditions of cerebral circulation, a significant
increase in the concentration of glucose in the blood of rats
is observed, nevertheless, there was a significant decrease in
glucose consumption in brain tissues (4.8 times (P <0.05))
with respect to the group of false-operated animals (Table
2). Against the background of prophylactic administration
of PIR-9 and PIR-10 experimental compounds, the percent-
age of glucose utilization was 14.36% and 10.56%, which,
in its turn, exceeded this indicator in the control group 3.02
and 2.22 times (P<0.05), respectively.

Arteriovenous difference in the group of rats given
the compound PIR-9, statistically reliably varied from
the group of the animals receiving the reference drug zin-
narizin (1.44 times (P<0.05)), and slightly exceeded the
group of the rats given kavinton by intraperitoneal rou-
tine. No significant differences between the groups were
observed in the introduction of the experimental sub-
stance PIR-10 and the reference preparations kavinton
and zinnarizin. The obtained indicators show that Cav-
inton and zinnarizine, and to a greater extent the studied
compounds PIR-9 and PIR-10, prevent the development
of deep disorders of energy metabolism by increasing
glucose consumption by the brain tissue in global cere-
bral ischemia and, therefore, prevent the development of
metabolic acidosis.

CONCLUSION. Ligation of common carotid arter-
ies is accompanied by a high mortality rate in the group
of control animals (70%). In survivors, the severity of
neurological disorders reaches 7.33 = 0.17 points.

Acute Cerebrovascular Event (ACVE) causes signif-

icant disturbances in behavioral activity (a decrease in
the number of the passed squares by 73.8%, stands by
84.7%, glances by 89.7%). Rats with cerebral ischemia
had also a violation of the memory trace: 66.7% of the
rats re-entered the dark compartment in the CPAR and the
same number of animals did not succeed in extrapolation
discharge test (EDT).

Against the background of preventive administra-
tion of PIR-9 and PIR-10 experimental substances, the
survival rate of rats after Acute Cerebrovascular Event
(ACVE) increased significantly (up to 70% and 60%,
respectively). The indicator of neurological status is sta-
tistically reliably decreased to 2.21+0.26 points in the
rats given PIR-9, and to 2.08+0.15 points in the animals
which were injected PIR-10. The experimental substanc-
es PIR-9 and PIR-10 improve locomotor and explorato-
ry activities, cognitive and mental functions to a greater
degree than the reference drug Cavinton and comparable
with that Cinnarizine.

Against the background of preventive administra-
tion of new pyrimidine-4-(1H)-ONE PIR-9 and PIR-10,
glucose consumption in brain tissues increases (3.02 and
2.22 times with respect to the group of NC rats) in the pe-
riod of postcerebrovascular accident, and lactate acidosis
decreases by 69% and 65.1% respectively.

The obtained data allow to assume the presence of
cerebroprotective activity in experimental compounds
PIR-9 and PIR-10 and prove the expediency of further
in-depth study of pyrimidine-4(1H)-ONE derivatives as
potential cerebroprotectors.
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