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B cospemennbix ycnosusx wacmoma 603HUKHOGEHUSL YepeDPOBACKYIAPHOU namono2uu neykaouHo pacmem. Hapy-
WeHUs M03206020 KPOBOOOpAUeHUsi CROCOOCMBYIOM YEEIUIeHUIO CIeNneHl TemalbHOCMU, UHEATUOU3AYUY U nomepe
mpyoocnocobnocmu nacenenus. OOwupuvill apcenanr cpeocms, 001a0aowux YepeonponpomeKmopHuiM Oeucmeu-
em, He Y0081emeopsiem KIUHUYeCKUX Cneyuaiucmos. B cesasu c uem, senaemcsa ou4eguoHol nompeOHoCms 8 HOBbIX
COEOUHEHUSIX, NPOABIAIOUWUX YepeOPOnPOMPONHbIE CBOUCMEA, A MAK Jice CNOCOOHBIX YIYYWUMb NPOSHO3 MeUeHUs
namonoauil uwemuyeckozo eenesza. Llens. H3zyuenue oozozasucumozo yepebpomponnozo s¢hgexma npoussoo0Ho2o
nupumuouna nod wugdpom PIR-9 na one sxcnepumenmanvHoll umemuy 201061020 mosea Kpvic. Mamepuansl u
Mmemoodwl. Dxcnepumenm nposeden na 140 kpvicax-camyax Wistar (m=170-190 ), pazoerennvix na 7 paguvix epynn.
B kauecmee uccnedyemvix ewjecms Obliu UCNONBL30BANBI NPOU3BOOHOE nupumuouna — PIR-9 (25, 50 u 100 me/ke),
sunnoyemun (3,2 me/ke) u yunnapuzun (5,6 me/ke), 836ech ouuweHnou 600vl u meuna-80. IKcnepumenmanvuyio ye-
PEOPANLHYIO UUEMUTO BOCNPOU3BOOUNU C NOMOWBIO HEOOPAMUMOU OKKIIO3UU 0OWUX COHHBIX apmepull (X10paieu-
Opamuulll Hapkos — 350 me/ke). Ikcnepumenmanvhvle cyocmanyuu, peghpepenmuvie npenapamol U 600d OYULEHHAS
66oounacey npogunaxmuyecku ¢ meyenue 10-mu oneu do onepayuu. Yepez cymxu nposoounu oYeHKy GbloiCusaemo-
cmu, He8pono2ULecKo20 dehuyuma, no8edeHUecKol akmuHOCMU, U3MEHEHUs. KOCHUMUBHO-MHECIMUYECKUX QYHKYUL,
a makoice HeKOMOpLIX nokazameinel dHepeoodomena moszea. Pesynomamet. Ilpu sxcnepumenmanbHoM UCCae008aHUU
yepebpomponnozo deticmeusi cyocmanyuu noo wiugpom PIR-9 (npouszsoonoe nupumuoun-4-(1H)-ona) 6 paziuunvix
003UPOBKAX HA hone HeobPaAmMUMOL OKKIO3UU 0OOWUX COHHBIX apmeputi OMmmeueno yMenbuleHue He8pOl0SUYEeCKUX,
NOBEOEHUEeCKUX, MHECIUYECKUX U KOZHUMUBHBIX HAPYWIEHUL, NPU 3MOM HAUIyywull sggexm Habnooaics Ha gone
sgedenust coeounenus PIR-9 6 0ose 50 me/xe. Kpome moeo, nocie npoghuiakmuiecko2o 66e0eHus ucciedyemozo ge-
wecmea PIR-9 (50 me/ke) nabniodanocs ynyuuienue npoyeccos 3Hepeemu4ecko20 0OMeHa 6 NOCMUMEMUYeCKOM nepu-
ode. 3akniouenue. B xooe nposedennoco ucciedo8anus yCmanosieHo, ymo cyocmanyusi noo 1abopamopHuim wiug-
pom PIR-9 npossnsna naubonee svipasicennviil yepeoponpomexmopulii dpghexm 6 0ose 50 me/xe, ne ycmynarowuii
no ceoell cuie pepepeHmHomy npenapamy YUHHAPU3UHY U nPeeoCxo0s GUHNOYEMUH.

Kntouegvie cnoea: uwiemus 201061020 M032a, NOGEOEHUECKUE HAPYWEHUS, TAKMAMAayuoo3, nompeodieHue 2nioKo-
3bl, HApYWeHUs IHepeo0OMeHd, NPOU3B0OHbLe NUpUMUOUH-4-(1H)-ona, Kpwicel
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Nowadays, the incidence of cerebrovascular disease is steadily increasing. Disorders of cerebral circulation con-
tribute to the increase in the degree of mortality, disability, and incapacitation of the population. An extensive arsenal of
drugs with cerebroprotective effects does not satisfy clinical specialists. In this connection, there is an obvious need for
new compounds exhibiting cerebroprotropic properties, as well as those able of improving the prognosis of the course of
ischemic genesis pathologies. The aim of the article is to study the dose-dependent cerebrotropic effect of a pyrimidine
derivative under PIR-9 code against the background of experimental cerebral ischemia in rats. Materials and methods.
The experiment was conducted on 140 male Wistar rats (m=170—190 g) divided into 7 equal groups. Pyrimidine deriv-
ative PIR — 9 (25, 50 and 100 mg/kg), Vinpocetine (3.2 mg/kg) and Cinnarizine (5.6 mg/kg) suspension of purified water
and Tween-80 were used as the studied substances. Experimental cerebral ischemia was reproduced by irreversible oc-
clusion of common carotid arteries (chloral hydrate anesthesia — 350 mg/kg). Experimental substances, reference prepa-
rations and purified water were administered prophylactically within 10 days before surgery. One day later the survival,
neurological deficiency, behavioral activity, changes in cognitive-mnestic functions, as well as some indicators of brain
energy exchange were evaluated. Results. In an experimental study of the cerebrotropic effect of the substance under
PIR-9 code (pyrimidine-4-(1H)-one derivative) in various dosages against the background of irreversible occlusion of
the common carotid arteries, a decrease in neurological, behavioral, mnestic and cognitive defects has been established.
Hereby, the best effect was observed against the background of the administration of the compound PIR-9 at the dose of
50 mg kg. In addition, the prophylactic administration of the test substance PIR-9 (50 mg/kg) has shown the improvement
of the energy metabolism in the postischemic period. Conclusion. In the course of the study it was established that the
substance under the laboratory code PIR-9 exhibited the most pronounced cerebroprotective effect at the dose of 50 mg/

kg, which was not inferior in its strength to the reference drug Cinnarizine and exceeding Vinpocetine.
Keywords: cerebral ischemia, behavioral disorders, lactic acidosis, glucose consumption, energy exchange dis-

orders, pyrimidine-4-(1H)-one derivatives, rats

BBEJIEHME. Hapymenusi nepeOpaibHOi TreMoau-
HAaMMKM 3aHUMAIOT OHY W3 KIJIIOUEBBIX TO3WIMN Cpeau
MIPUYUH paHHEH CMEPTHOCTH, BBICOKOTO YPOBHS HHBAJIH-
J3alMH U TIOTEPH TPYIOCIOCOOHOCTH HACENCHUS, TPH-
obperasi He TOJIBKO MEIHITUHCKYIO, HO U COIMAIBHO-3KO-
HOMHYECKYIO 3HAYUMOCTh [1-6]. C KaXKAbIM TOZ0M YHUCIIO
TIAIMCHTOB C COCYIUCTHIMU ITOPAKESHUIMH HEYKIIOHHO pac-
TET, TaK OTMEYACTCS OKOJIO | MITH. CITy94aeB NIIEMUYECKOTO
WHCYJBTa B 9KOHOMHYECKH PAa3BUTHIX CTPaHAX €KETOHO, a
k 2030 rofy mporHo3upyercs yBeJIM4eHUe TaHHOTO MTOKa3a-
Tens 1o 3,4 miH. [7]. Eskeromso B Poccuiickort deneparmm
peructpupyercs okono 500000 cirygaeB pa3BUTHS HIIEMH-
YeCKOro MHCYABTa [ 1], 4To, HECOMHEHHO, JieNiaeT mpoodIeMy
MPO(QUIIAKTUKHA ¥ JICYCHUS 3a00JICBAaHHUN HIIICMUAYCCKOIO
TeHe3a OTHON U3 aKTyaJbHBIX HA CETOMHAIIHIN eHb [, 9].

C nenpio (papmaxoTepariy 1epedpoBacKyISIPHBIX ITa-
TOJIOTUI MPUMEHSIOT OOJBIIIOE KOJTMYECTBO JIEKAPCTBEHHBIX
CPEZICTB, 00AIAFONIMX TTPOTHBOUIIICMITYECKIME CBOWCTBA-
MH, TeM HE MEHee,JaHHbIC TPeraparsl He B TIOJTHON Mepe
YZIOBIICTBOPSICT MPAKTUKYIOIIHX CIIEIHAINCTOB, BCICICTBHC
YEro Inepes 3KCHEPUMEHTAIbHOU MEIUIMHCKON XUMUEH U
(hapMakoIorueii BCTAroT HOBBIC IICITH 1 33]1a4l B O0JIACTH I1e-
JICHATIPABIICHHOTO TIOWCKA ¥ M3YYCHUS HOBBIX COCIMHEHUI,
00MaIaroIyX mepedpoTPOITHON akTUBHOCTHO [ 10].

Ha ocHoBe mepuBaroB MNUPUMHIMHA CO3/aETCA
OOJIBIIIOC KOJMYSCTBO HOBBIX OMOJOTHYCCKU AKTUBHBIX

BemiectB [11-13]. Panee Obiia u3yueHa iepedpoIpo-
TEKTOpHass aKTHBHOCTb HOBOTO IIPOW3BOAHOTO ITH/IH-
vunuH-4(1H)-ona mon maboparopusiM mmdpom PIR-9,
CHHTE3UPOBAHHOIO Ha Kadeape OpraHWYEeCKOH XHMHUH
[IsTHropcKOro  MeauKO-(papMareBTHUECKOr0 HHCTHTY-
ta-pmwmana ®I'EOY BO BoarTMY M3 PO [14]. Benen-
CTBHE 3TOTO MHTEPECHBIM CTaJ BONPOC M3yUYCHUS 3aBH-
cumocTH «ao3a-3ddexr» cyocranmuu PIR-9 B ycnmoBusax
HEeoOpaTHUMOH OKKITIO3UH OOIIUX COHHBIX apTePHH.

HEJb. M3yunts 10303aBUCUMBII 11epeOpOTPOITHBIHA
2 deKT mpor3BoaHOTO IHpUMITIHA TTox mpom PIR-9 Ha
(hoHE IKCIIEPHMEHTATBLHOM MIIIEMHH TOJIOBHOTO MO3Ta KPBIC.

MATEPUAJIBI U METO/IbI

JKusommuvie. B kauecTBe 11abOpaTOpHBIX KHUBOT-
HBIX OBUIM WCHONB30BAHBI KPBICHL, IIOJNyYEHHBIC W3
IIUTOMHHUKA J1a0OPaTOPHBIX KUBOTHBIX «PammoaoBoy»
(r. Cankt-Iletepbypr). Bce maHumymsnnu, mIpou3BO-
JMMBIE HajJ OCOOSIMHU, BBHIITOJHEHBI B COOTBETCTBHU C
MEKIYHAPOTHBIMH HOPMaMH 3KCIEPHMEHTAIBHON 3TH-
kxu (EBpormefickast KOHBEHINS TIO 3aIIUTE TTO3BOHOYHBIX
YKMBOTHBIX, MCIIOJB3YEMBIX UIsl IKCIIEPUMEHTAJIbHBIX H
JpYTHX Hay4yHbIX nenei (Strasbourg, 22 June, 1998)) u c
TpeboBanusaME TaboparopHoit nmpaktuku (GLP). JKuBot-
HBIX Pa3Melaly B MaKpPOJIOHOBBIX KJIETKaX C pellerdya-
TBIMH CTaJIbHBIMU KPBIIIKAMH U yIIYOJIEHHEM Ul Kop-
Ma. [TofCcTHIIOUHBIM MaTepuaIoM CIYXKWIA HEXBOWHBIC
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JIPEBECHBIC OIMMIKU. Bce KpbIChl, B TEUEHHE IKCIIEPH-
MEHTA, COICPIKAIINCh B CTAaHJAPTHBIX YCIOBHSX BUBAPHS
(BmaxkHOCTD — 65+5%, Temmeparypa — 22+2°C). Ocobu
HaXOJIUJIUCh TPH €CTECTBEHHOM OCBEIICHUH CO CBOOO/I-
HBIM JIOCTYIIOM K TuIe u Bozae. Kietku, moactui u no-
WJIKH JUTSI TUTHST MEHSUTHCH TI0 MEpe 3arps3HeHNS.
Jluzaiin uccneoosanus. ViccnaemoBaHue BBITOJHEHO
Ha 140 kpbicax-camuax guaun Wistar (m = 170-190 r).
[lepen HawaaoMm SKCIEPUMEHTA JKUBOTHBIC OBUIM paH-
JIOMHM3HMPOBAHBI 110 BECY U TOBEJICHYCCKONH aKTHBHOCTH
B Tectax «Otkpritoe mone» (OIl) u «IIpumomHATHIi
kpectooOpasubiii nadbupunt» (ITKJI), 3arem ocooeii
paznenuiu Ha 7 rpynn (n = 20). Ilepsas rpynmna npea-
CTaBJIeHA JIOXXHO OICPUPOBAHHBIMU XHUBOTHBIMH (JIO),
BTOpast — Kpbicamu HeratuBHOro koHTpons (HK). O6e
TPYTITEI OTYYai BHYTPHOPIOMNHHO B3BeCh TBHHA-80B
BOJIC OYMIIEHHOM. TpeTbell U 4eTBepTOi rpynnaM BBO-
JIVJIM TIpETIapaThl CPaBHEHUS! BUHITONETHH (3,2 MI/KT) U
nuHHApU3UH (5,6 Mr/kr) [15]. Ilaras, mecTas u cenpMast
IPYIIBI MONyYalld AKCIIEPUMEHTAIBHYIO CYOCTaHIHIO
PIR-9 B mo3zax 25, 50 u 100 mr/kr, coOTBETCTBEHHO [16,
17]. Uccrmemyemoe coenuHeHHEe, pedepeHTHBIC TIpe-
mapaTsl ¥ BOIa OYMIICHHas (C TBHHOM-8(0) BBOIMINCH
BHYTPHOPIOIIUHHO JCCATh JHEH 10 MOICIUPOBAHHMS
WIIEMHH, MTOCIICJHEE BBEACHHE MPOBOJUIOCH 3a 4ac JI0
orneparu. llepeOpanbHyIo MIIEMUIO BOCHPONU3BOIHIH
ITyTeM He0OpaTUMOM OKKITIO3UH OOIITIX COHHBIX apTepuit
[18, 19]. B xagecTBe HapKO3HOTO CPEICTBA MCIIOIB30BA-
1 xsopanruapar B 103e 350 mr/kr. OnpenensieMble Mo-
kazarenu. Yepes 24 yaca mocie onepanuy ONnpeaessuIn
JETAIBHOCTh KUBOTHBIX M CTEICHb HEBPOJIOTMYECKOTO
nedunuta o 6ansHOM mkane McGraw [20, 21]. B Tecte
«OTKpBITOE TIOJIE» OIEHUBAIM MTOBEACHYECKUE N3MEHE-
HUSI )KUBOTHBIX (JIOKOMOTOpPHAsI 1 OPHEHTHPOBOYHO-HC-
ClleZioBaTeNbCcKasi aKTUBHOCTE) [22]. YpoBeHB TpEeBOXK-

HOCTH OIPEACISIIN C TIOMOIIbI0 TecTa «[IpuromHsATHIH
KpecTooOpasHbid nabupuaT» [23]. OUeHKy MHecTHYe-
CKMX M KOTHUTHUBHBIX (DYHKIIMH ITPOBOAWIIM TECTAMH
naccuBHoro (YPIIM) u akxtuBHOTO (TOU) mM30eranums
aBepcUBHOM cpefsl [24, 25]. [lanee y KpbIC MOMTydaIu ap-
TepUAIBHYIO KPOBb N3 Oa3MISIPHBIX apTepHil, BEHO3HYIO
— W3 CaITUTAJIFHOTO BEHO3HOTO CHHYCA ISl OMOXHUMHUIe-
CKHUX HcciiefoBaHnii. KoHIeHTpaIuio 1akTaTa u3Mepsin
pu nomorin Habopa peareHToB «MoloYHasi KUCIOTa
Abpuc +». CrekTpoOoTOMETPUIECKIM METOIOM OIIpe-
JeISUTH ONITHYeCKyTo IOoTHOCTH (E) (ammHa BomHB! 500
HM). Pacder ypoBHS MOJIOYHONW KHUCIOTHI IIPOBOIMIN 110
¢dopmyne: C = 3,34* % (Mmonb/m). [Torpebne-
HUE TIIFOKO3BI TOJIOBHBIM MO3TOM BBIUMCIISUTH IO Pa3HHUIIE
COJEPKAHUS B apTEPUATILHON U BEHO3HOM KPOBHU.
Cmamucmuueckas obpabomia. Pe3yabrarbl, I0-
JIydeHHBIE B OJKCIEpHMEHTE, 00padaThiBajM C IOMO-
mpro naxera npukiagHsix nporpamm STATISTICA 6.0
(StatSoft, Inc., CIUA, mns omeparmiOHHONW CHCTEMBI
Windows) u Microsoft Excel 2010. Pe3ynbrars! BhIpaxa-
JIU B BUJIC CPEITHETO U €r0 CTaHIapTHOM omubOku (M+m).
Kpurepuem Shapiro-Wilk’s onennBanu HOpMaJbHOCTB
pacupenenenus. [lapamerpudecknii t-kputepuii Ctbio-
JICHTa HCHOIB30BAJICA TPH HOPMAJIBHOM pacrpeserne-
HUU JIaHHBIX. B clydae HEHOPMaJIbHOTO paclpeieeHust
cTaTucTHdeckas 00paboTka npoBoamitack U-kpurepnuem
Mana-Yutau. OTIMYUsT CUNTAlN JOCTOBEPHBIMH TIPH
ypoBHe 3HaunMocTH 6osee 95% (p<0,05).
PE3VJIIBTATbBI U OBCYXKJAEHHUE. Dxcrepu-
MEHTaJIbHasi UIIEMHsI TOJIOBHOTO MO3Ta IpHBesia K TH-
6emn 70% >KUBOTHBIX TPYTITBI HENIEYCHBIX KPBIC, HEBPO-
JIOTHYEeCKUH AeUIMT BbDKUBIIMX ocobei rpymmsl HK
cocraBun 7,83+0,33 0aymioB, y JIOXKHOOIIEPUPOBAHHBIX
KMBOTHBIX CMEPTHOCTH M M3MEHEHUH HEBPOIOTHUECKOH
CUMIITOMATHKH HEe oTMedatoch [26-28] (tabm. 1).

Tabnuya 1 — Oyenka ypoens 1emanbHOCMU U MANCECIU HEGPOIOZUHECKUX HAPYUWeHUTl HA (hone
66edenus panuuHuIX 003uposok coeounenus PIR-9 u npenapamoe cpasnenusn
npU IKCREPUMEHMATILHOT UEMUU 20/108H020 MO324 KPbIC

CreneHb HeBPOJOTHYECKUX
I'pynna IIpoueHT BbIKHBaEMOCTH, %o .
HapyleHuii, 0aJ11b1

JIO 100 —

HK 30 7,83+0,33
Bunnonerun 60 2,42+0,03#
[uaHapu3uH 70 2,29+0,29#

PIR-9 25 mr/kr 50 3,10+0,18#
PIR-9 50 mr/kr 80 2,19+0,23#,A
PIR-9 100 mr/kr 60 2,58+0,27#

Tpumeuanue: #— cmamucmuuecku 3nayumo omunocumenvro epynnut kpvic HK (p<0,05), 4 — cmamucmuuecku 3navumo om-

nocumenwvho epynnel kpwic PIR-9 25 me/ke (p<0,05).

JIO — epynna nooxcnoonepuposanneix Kpvic; HK — epynna xpuvic necamugnozo konmpons; Bunnoyemun — epynna kpvic, no-
ayuaswux eunnoyemun (3,2 me/ke); Lunnapusun — epynna kpvic, nonyyaswux yunnapusun (5,6 me/xe); PIR-9 25, 50, 100 me/ke
— epynnul Kpuic, nonyyasuux cyocmanyuio PIR-9 6 0osuposkax 25, 50, 100 me/xe, coomsemcmeenno

Ha ¢done npodumakruueckoro nprema peepeHTHBIX
peraparoB BUHIIOLETHHA U [IMHHAPU3MHA BBDKHBAEMOCTb
JKMBOTHBIX MPEBBICHIIA TIOKA3aTeb )KUBOTHBIX 03 (hapma-
xoteparmu u cocraBuina 60% u 70%, cOOTBETCTBEHHO. Y
IPYIIbI KPbIC, KOTOPHIM BBOIMJIA BHHIIOLETHH, HEBPOJIO-
rudyeckuii uHaeke cocrtasuia 2,42+0,03 Gaios, uyto B 3,2
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paza (p<0,05) ObUIO HIKE aHAJTIOTHYHOTO TOKa3aTeis He-
JIEYEHBIX 0CO0eH. TshkeCcTh HEBPOIOTUIECKUX HAPYIIICHHH,
y JKMBOTHBIX, KOTOPBIM BBOIWIM ITMHHAPW3UH, B 3,4 pasa
(p<0,05) ObLTa MEHBIIIE MHAEKCA TPYIIILI KPBIC, HE TIOABEP-
JKEHHBIX (hapMakoTepanuu 1 coctaBuia 2,29+0,29 6amios,
YTO COMIACYETCs ¢ TaHHBIMU JTUTepaTypsl [29, 30].
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Beenenue pasnuussix 103 coeauHenus PIR-9 B cBoro
O4Yepeib TaKKe CIIOCOOCTBOBAJIO YyUILICHHIO BBDKUBAEMO-
ctu (25 mr/kr — 50%, 50 mr/xr — 80%, 100 mr/kr — 60%)
U YMEHBIICHUIO CTENIeHH HEBPOJIOTUYECKOTO Je(HUINTA.
Crout ormetuts cyocranimio PIR-9 B nosuposke 50 Mr/kr,
BBDKHUBAEMOCTh KPBIC, MOJYYaBIINX AaHHOE COEIMHEHUE,
coctaBuiia 80%, 4TO MPEBBIIIAIIO TOKA3aTeIH 000UX pede-
PEHTHBIX IIPENapaToB, IIPU 3TOM HEBPOJIOTMYECKUIT HHIIEKC
Ha 72% (p<0,05) ObLT HIWKE TAKOBOTO HEJICUCHBIX KPBIC U
Ha 29,4% (p<0,05) Hrke 3HaYESHHS TPYIIITHI JKUBOTHBIX, KO-
TopbiM BBoAMIH PIR B 03e 9 25 mr/kn.

B ycioBusIx ocTporo HapyImieHus MO3TOBOIO KpPOBO-
obpamenust (OHMK) HaOmonanock CymiecTBEHHOS CHH-
YKEHUE JIBUTaTeNIbHOM ¥ OPUEHTHPOBOYHO-UCCIIEI0BATEb-
CKO¥ aKTUBHOCTH, TaK KOJIMIECTBO IMPOMICHHBIX KBAJPATOB
causmiock Ha 80% (p<0,05) OT MCXOTHBIX 3HAYEHUIH, CTOEK
Ha 89,5% (p<0,05), 3anaeBanuii Ha 82,1% (p<0,05). B
CPaBHEHHH C TPYIIION JIOKHOOIICPUPOBAHHBIX YKHBOTHBIX
JIOKOMOTOpHAsI aKTUBHOCTB ObLIa HIbke Ha 76,8% (p<0,05),
OpHEHTHUPOBOYHO-HCCIIeIoBaTenbckas Ha 87,2% (p<0,05)
(Tabn. 2), 4TO HEe MPOTUBOPEUNT MPOBEICHHBIM PaHEe IKC-
MIEpUMEHTANILHBIM UccieoBanusm [31, 32].

Tabnuya 2 — Oyenka 06uzamenvHoll U OPUEHMUPOBOUHO-UCCTIE008aAMENbCKOL AKMUBHOCHENL
6 mecme «OmKpvimoe nonie» Ha hone eeedeHUs PaATUUHBIX 003UPOBOK coeoutenus PIR-9
U RPenapamoeé cPAgHeHUs NPU IKCREPUMEHMATILHOI ULEMUU 207108HO20 MO32a KPbIC

I'pynna JBurareabHast OpHEeHTUPOBOYHO-UCCJIEA0BATEIbCKAS
YucJ10 npoiiieHHbIX KBAPATOB AKTUBHOCTH AKTHBHOCThH
Croiikn 3arngabIBaHUuA
10 Hcxon 34,1+1,5 12,8+0,8 4,2+0,4
M£m| MHror 28,9423 11,6+1,0 4,0+0,7
HK Hcxon 33,5+1,6 12,44+0,8 3,9+0,3
Mzm| MHror 6,7+0,6* 1,3+0,3* 0,7+0,3*
ey —— Hcxon 33,6+1,4 12,7+0,9 4,0+0,4
M£m| MHror 14,8+1,4# 1,5+0,2 1,0+0,3
Inssapusis Hcxon 32,9+1,5 12,8+0,8 4,1+0,4
M=m| MHror 20,3+1,6#,x 4,94+0,5# 2,1£+0,3#
PIR-9 Hcxon 33,1+0,9 12,4+0,5 4,0+0,4
25 mr/kr Mz=+m| HWror 11,0£1,5 3,8+0,4#,x 1,640,2#
PIR-9 M=m| Hcxon 33,9+1,6 12,6+0,9 4,1+0,4
50 mr/kr Wtor 22,3+1,2#,x,A, A 5,3+0,4#,x,A, A 2,3+0,3#,«
PIR-9 M=m | Vicxon 33,7+1,5 12,5+0,7 4,2+0,5
100 mr/xr Wror 13,3+1,0# 4,0+0,4#,x 1,8+0,3#

Tpumeuanue: * — cmamucmuyecku 3Hauumo omuocumensvro epynnul kpvic JIO (p<0,05);#— cmamucmuuecku 3nauumo om-
HocumenvHo epynnol kpvic HK (p<0,05);x — cmamucmuyecku 3Ha4yumo OMHOCUMETbHO epynnbl Kpolc sunnoyemuna (p<0,05), A —
CIMAMUCTUYecKU 3HAUUMO OMHOCUmMenvHo epynnel kpvic PIR-9 25 me/ke (p<0,05); A — cmamucmuyecku 3HA4UMO OMHOCUMETLHO
epynnol kpvic PIR-9 100 me/ke (p<0,05); JIO — epynna noscnoonepuposannuvix kpwic, HK — epynna kpvic Heeamusnoeo Koumpors,
Bunnoyemun — epynna xpwic, nonyuasuiux sunnoyemun (3,2 me/ke); Llunnapuzun — epynna kpvic, nomyuasuiux yuHHapusum (35,6 me/
xe); PIR-9 25, 50, 100 me/xe — epynnul Kpuvic, nonyyaswiux cyocmanyuio PIR-9 6 dosuposkax 25, 50, 100 me/ke, coomeemcmeeHHo

[IpuMeHeHHe TperapaToB CPaBHEHUS BUHIIOLCTHHA
Y IUHHApU3UHA [TO3BOJIMIIO YACTUYHO CKOPPEKTHPOBATH
JIaHHBIE TIOBEJICHYECKHE HapylIeHus. [|BurarenbpHas ak-
TUBHOCTH Ha (oHe mpuema kaBuHTOHA 120,9% (p<0,05)
MPEBBICHIIA UJCHTUYHBIA MMOKa3aTellb TPYIIIBI KPBIC He-
TaTUBHOTO KOHTPOJIA. Y 0co0eil, KOTOpble MOoydaiu
LIMHHAPU3UH, JIOKOMOTOpHAs aKTUBHOCTh CHH3WJIAChH
MuHUMaJbHO (Ha 38,3% (p<0,05)) oTHOCUTENHHO UCXO]I-
HBIX Mokazareneit (32,941,5 kBagpaToB), B TO ke BpeMs
KOJIMUECTBO MPOUJICHHBIX KBanpatoB Ha 203% (p<0,05)
MIPEBBIIAT0 AHAIOTHYHOE 3HAUCHHE HEJICUSHBIX KPBIC.
Taxoke, CTOUT OTMETUTb, YTO HA (POHE MPHEMa [IMHHAPHU-
3UHA JBUTaTeIbHast akTuBHOCTH Ha 37,2% (p<0,05) mo-
CTOBEPHO MPEBHINIATA JAHHBIC TPYIIIbI KPBIC, KOTOPHIM
BBOJWJIM BHHINOUETHH. OpHEHTHPOBOYHO-HCCIIEI0BA-
TEJbCKAasl AKTUBHOCTh TIPU MIpUEME I[MHHAPHU3HHA CTaTHU-
CTUYECKH 3HAYMMO IPEBBICHIIA TIOKAa3aTelN KUBOTHBIX,
HE MOJIBEPKEHHBIX (hapMakoTepanuu (cToiku B 3,8 pas
(p<0,05), 3arsapiBanus B 3 pasa (p<0,05)). Ha done

MPOGUIAKTHYESCKOTO BBEICHUS BUHITOIIETHHA 3HAYUMBIX
M3MEHEHHH TI0 TIOKa3aTelsiM OpUEHTHPOBOYHO-NCCIIE 0~
BaTEJbCKOM aKTUBHOCTU He oTMeueHo [17, 30, 33].

VY HIIeMHU3UPOBAHHBIX JKABOTHBIX Ha (hoHE mpo-
¢unaktudeckoro npuema cyocraniuu PIR-9 25 mr/kr
3HAYMMBIX OTIIMYHMU 1O YHCIY MPONICHHBIX KBAJpPaToOB
otrHocuTenbHO HK rpynmer kpeic He HaOmonanock. Oxn-
HAKO OPUEHTHPOBOYHO-HCCIICIOBATEIIBCKAsI aKTHBHOCTh
MMeJIa MOJIOKHUTEIBHY O TCHICHIINIO H3MCHEHHI, TaK KO-
JIUYECTBO cToeK B 2,9 pa3 (p<0,05) ObLIO BBIIIE MOKA3a-
tens rpynn kpsic HK u B 2,5 paza (p<0,05) nocroBepHo
OTJIMYAJIOCH OT JKUBOTHBIX, ITOJTyYaBIINX Mpenapar cpas-
HEHUsl BUHIIOLIETUH, YMCIO 3amisiibiBaHui B 2,3 pasa
(p<0,05) mpeBbIIIaI0 aHATOTHYHBIN MTOKA3aTeIb TPYIIIbI
HEJICUCHBIX KUBOTHBIX.

[Ipy BHYTPUOPIOIIMHHOM BBEJICHHU BEIICCTBA
PIR-9 50 Mr/kr JOKOMOTOpHAsi aKTUBHOCTH CHH3WJIACh
Ha 34,2% otHocuTenbHo ucxoaa (33,9+1,6) u B 3,3 paza
(p<0,05) mpeBbIcHIIa 3HAYCHHE TPYIITIHI HEJICUYCHBIX KPBIC.
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[Tpu 3TOM YMCIIO MPOMICHHBIX KBAJPATOB TAKXKE JOCTO-
BEPHO MPEBBIIIANO OKa3aTeIb I'PYIIBI 0COOEH, KOTO-
phie moyuanu BuHMonetuH (B 1,5 pasa (p<0,05)). Henb-
351 HE OTMETHUTb, 4TO Ha (oHe mpuema PIR-9 50 mr/kr
JIBUTATelIbHAsT aKTHBHOCTh ObLIA BBINIE HMJICHTHYHOTO
MOKazaTess TPy KPbIC IMOMyYaBIINX JTAHHOE COEIHHE-
Hue B 1o3e 25 u 100 mr/kr Ha 102,7% (p<0,05) u 67,7%
(p<0,05) cootBercTBeHHO. OpPUEHTUPOBOYHO-UCCIIEO-
BaTeJIbCKasi aKTHBHOCTh KMBOTHBIX, KOTOPBIE TTOyYaiIH
PIR-9 50 mr/kr B 3,8 pa3 (p<0,05) Obuta BbIIIE JaHHBIX
rpynnel kpeic HK, u B 3 pasa (p<0,05) npessimana
3HAYCHUS JKUBOTHBIX, IOJYYABIIMX BHYTPUOPIOIIMH-
HO BUHIMOICTHH. KOTHUecTBO CTOCK y 0coOeii, Ha (oHe
BBefeHuss PIR-9 50 Mr/kr, cTaTUCTUYECKH ITOCTOBEP-
HO ITPEBOCXOAMIIO 3HAYEHHS I'PYII KPBIC, ITOIYYaBIINX
PIR-9 25 mr/kr u 100 mr/kr Ha 39,5% (p<0,05) u 32,5%
(p<0,05).

O creneHH TPEBOKHOCTH KPBIC B TOCTHUIIEMHYE-

CKOM IIE€PUOJIE CYIUIIN IO JAHHBIM TecTa «[IpunoaHsaThIi
KpectooOpasHblii abupuaT). Ha (one nepedpanbHOi
WIIEMHH Y )KUBOTHBIX HEraTHBHOTO KOHTPOJISI HaOIro/1a-
JIOCh 3HAYUTEIILHOE IMOBBIIICHUE YPOBHS TPEBOKHOCTH.
VY HesleueHBIX 0CO0Ei OTMEUEHO YMEHBIICHHE BPEMEHH
HaXOXKAEHUs Ha NeHTpanbHoU ruiomanke (BL) n B or-
KpBITBIX pykaBax sabupunta (BO) Ha 69,9% (p<0,05)
u 69,7% (p<0,05), a TakKe yBeIHMUEHUE BPEMEHH, MPO-
BE/ICHHOTO B 3aKphITHIX pykaBax (B3), u rpymunra Ha
55,2% (p<0,05) u B 2,3 paza (p<0,05) mo cpaBHEHHIO C
MCXOIHBIMU AaHHbIMHU (Tabi. 3). Kpome Toro Bce Bbilre-
MIepeYHCIICHHBIE TOKAa3aTeIH TPEBOKHOCTHU JIOCTOBEPHO
OTIIMYAJIUCh OT aHAJOTMYHBIX 3HAYEHHH JIO)KHOOIICpPH-
poBaHHBIX Kpbic, Tak BLl u BO Gbumn Huke Ha 70,5%
(p<0,05) 1 69,6% (p<0,05), 3HAUCHUS «BPEMS B 3aKPbI-
TBIX pyKaBax» U «TPyMHHI» BbIme Ha 55,5% (p<0,05) u
B 2,3 paza (p<0,05), 4To TaKxe HaxXOJUT OTPAKEHHE B
HUCTOYHHKAX JUTEparypsl [34].

Tabnuya 3 — Oyenka usmenenus ypoeusa mpeeoxycnocmu ¢ mecme «IlIpunoonamotii Kpecmooopasznulii
adupunmy Ha pone 66edenus paznuiHbvlX 003upoeok coeounenusn PIR-9 u npenapamos cpasnenus
RpU IKCREPUMEHMATILHOU UMIEMUU 201061020 MO32a KPbLC

Bpemst Haxoxkae-
Bpemst B OTKpPBITBIX Bpems B
HUS B HEHTPAJIb- I'pymunr
I'pynna pykaBax 3aKPBITBIX pyKaBax
HOM KBajpare (K0JIM4eCTBO AKTOB)
JabupuHTa (cek.) | JadMpHUHTA (CeK.)
(cek.)
M=+m

10 Hcxon 26,7+2,1 50,7+4,6 102,6+5,3 3,6+0,5

Utor 28,1424 51,6+4.,4 100,3+5,0 3,4+0,7

HK Hcxon 27,6%2,5 51,9£3,9 100,5+4,7 3,4+0,6
Utor 8,3+2,0# 15,742 4# 156,0+1,5# 7,7+0,9#

BuHHOLETIH Hcxon 27,142,5 51,3£3,5 101,6+4,4 3,5+0,6
B Uror 17,8+2,0# 28,34+3,5 133,842,9# 2,7+0,6#

I usHapusi Hcxon 27,5+1,9 50,6+3,2 101,9+2,7 3,3+0,7
P Uror 16,1+3,0# 34,0+3,0# 129,944 ,8# 3,6+0,6#

PIR-9 Hcxon 27,342,3 52,2+4,6 100,5+5,0 3,6+0,6
25 mr/kr Uror 11,6£1,9 22,8437 145,6+2,7 3,4+0,9#

PIR-9 HUcxon 26,842,2 53,0+4,8 100,2+4.9 3,5+0,6
50 Mr/kr HUror 23,1£2,5#,A, A 47,613,004, c,u A, A | 109,3+4,6#,,u A, A 2,4+0,6#

PIR-9 HUcxon 25,542,6 50,8+4.,4 103,7+5,0 3,3+0,6
100 mr/kr Uror 14,2425 21,843,1 144,0+3,8 3,3+0,7#

Tpumeuanue: * — cmamucmuyecku 3Hauumo omuocumensto epynnoi kpvic JIO (p<0,05); # — cmamucmuuecku 3navyumo
omuocumenvro epynnul kpvic HK (p<0,05);x — cmamucmuyecku 3Hauumo omuocumenvho epynnvl kpuvic sunnoyemuna (p<0,05);
L — CIMAMUCIMUYecKy 3HA4UMO OMHOCUMENLHO 2pynnbl Kpbic yunnapusuna (p<0,05); A — cmamucmuyecku 3Ha4umo omHocumens-
Ho epynnol kpoic PIR-9 25 me/ke (p<0,05); A — cmamucmuyecku 3nauumo omuocumensro epynnol kpvic PIR-9 100 me/ke (p<0,05)

JIO — epynna noxcnoonepuposannvix kpvic; HK — epynna kpvic necamueno2o konmpons, Bunnoyemun — epynna kpbvic, no-
ayuaswux eunnoyemun (3,2 me/ke); Llunnapusun — epynna kpeic, nonyyasuux yunnapusun (5,6 me/ke); PIR-9 25, 50, 100 me/ke
— epynnbl Kpuic, nonydasuux cyocmanyuio PIR-9 6 0osuposkax 25, 50, 100 me/ke, coomsemcmeenHo.

Ha ¢one npodunakrrnieckoro BBeJCHUSI BUHIIOLE-
THHa OTHOCHTEJIHO KpbIC, HE IOJBEPKEHHBIX (apma-
KOTEparum, JOCTOBEPHO U3MEHWINCH TaKUE TTOKa3aTelH
KakK: «BpeMs B neHTpe» (Ha 114,5% (p<0,05)), «Bpemst B
3aKpBITHIX pykaBax» (Ha 14,2% (p<0,05)) n «rpymuH
(8 2,9 pa3 (p<0,05)). ¥V XUBOTHBIX, KOTOpBIE MONyYaTIH
rpenapar CpaBHEHHMs! IIMHHAPU3WH OTMEYEHO H3MEHe-
HHUE BCeX M3ydaeMbIX Mokasareneil: Bl Beime Ha 94%
(p<0,05), BO Bb11Ie Ha 116,6% (p<0,05), B3 Hmxe Ha
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16,7% (p<0,05), rpymunr Hmke B 2,3 pasa (p<0,05) aHa-
JIOTUYHBIX 3HAUCHHN KPBIC TPYIIBI HETaTHBHOTO KOHT-
pous [16].

Cpenu pa3nmM4HBIX JJO3UPOBOK HCCIIEyeMOTO Bellle-
crBa PIR-9 ormunnack no3a 50 Mr/kr, Tak Bpemsi B IieH-
TPaJIbHOM 30HE M B OTKPBITHIX pyKaBax JIaOMpHHTA IIpe-
BBICHJIO 3HA4€HMsl IPYHIBI Kpbic 0e3 (apmakorepanuu
(ra 178,3% (p<0,05) u 203,2% (p<0,05)), Kpome TOro MO
nokasaremo BO mganHoe coenuHenue Ha 68,2% (p<0,05)
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u 40% (p<0,05) craTCTHYECKH TOCTOBEPHO OBLIO BBIIIEC
TPy KPBIC, KOTOPHIM BBOAWIM BUHIIOLETUH U IUHHAPH-
3uH. Bpems, npoBeneHHOE B 3aKPBITHIX pyKaBax JaOu-
PHHTAa, y KpbIC, nony4asimx PIR-9, Obu10 HIKE 3HaUSHUS
HEJICUCHBIX KpbIC Ha 29,9% (p<0,05), a Taxke rpyr oco-
Oeif, mocie BBeJCHUsI BUHIIONETHHA M IIMHHApU3MHA Ha
18,3% (p<0,05) u 15,9% (p<0,05) coorBercTBeHHO. Cy0-
cranuusi PIR-9 B no3ax 25 u 100 MI/kr 1o mokazaresro
«KOJIMYECTBO aKTOB rpyMHHra» B 2,3 paza (p<0,05) no-
CTOBEPHO OTIMYAJIOCH Y 00EUX IPYII OT HEJICUCHBIX JKU-
BOTHBIX. [Ipy cpaBHEHMH ypOBHS TPEBOXXKHOCTH Ha (hoHE
BBEJICHHS BCEX JIO3MPOBOK BeriecTna moj mmdpom PIR-9
BBISIBJICHBI TOCTOBEPHBIE OTIMYMS 110 TIOKa3aTessIM «Bpe-

M1 B IGHTPE», «BPEMsI B OTKPBITBIX PyKaBax» M «BpeMs B
3aKpPBITHIX PyKaBax» y TPYyIIbI, TOIyYaBIIel 103UPOBKY
50 MI/KT, OTHOCUTEIIBHO KPBIC, KOTOPBIM BBOAWIHN 25 H
100 MI/KT, 4TO MOXKET CBH/ICTEIBCTBOBATD O MOJIOKUTEb-
HOM JMHAMHUKE YMEHBIICHHS CTENEHH TPEBOXXHOCTH Y
KpbIc, nomyyaBimx PIR-9 umenno B noze 50 mr/kr.

B ycnoBusx ocTporo HapyuieHHs MO3TOBOTO Kpo-
BOOOpAIIEHUs] KOJIMYECTBO >KMBOTHBIX TPYIIIBI Hera-
TUBHOTO KOHTPOJISL CIPABUBIIUXCS C TECTOM YCJIOBHO-
ro pediexca MacCUBHOIO H30EraHUsl COKpPAaTHIOCH M0
33,3%, Bpems 3axofja B TEMHYIO KaMepy YBEIUYHIOCH
stk Ha 30,7% OT JaHHBIX 1O MOAETUPOBAHUS UIIEMUN
(28,7+2,6 cexynn) (puc. 1) [32].

Pucynox 1 — Ouenka uzmenenus 1ameHmHO20 REPUOOA 3axX00a KPblC 6 memMHblil omcek 6 mecme YPITH
Ha pone 66edenusn pa3nuuHvlX 003UpoBoK coeounenus PIR-9 u npenapamoe cpasnenusn
npuU IKCREPUMEHMATIbHOU UUIeMUU 207106H020 MO32d KPbIC

Ipumeuanue: #— cmamucmuuecku 3nauumo omuocumenvHo epynnuvl kpvic HK (p<0,05);x — cmamucmuyecku 3Ha4umo on-

HocumenbHo epynnvl Kpuvic kasunmona (p<0,05)

JIO — epynna nosicnoonepuposannvix kpwvic, HK — epynna kpvic necamusnozo konmpons; Kasunmon — epynna kpuic, nonyuas-
wiux kasunmon (3,2 me/xe); LHunnapusun — epynna Kpuvlc, nonyuaswux yunnapusut (35,6 me/ke); PIR-9 25, 50, 100 me/ke — epynnol
Kpbic, noayuaswiux cyocmanyuio PIR-9 6 dozuposkax 25, 50, 100 me/xe, coomeemcmeeHHO

Yucno Kpeic, MOAyYaBHIUX pedepeHTHBIC Mperna-
paThl BUHIIOICTHH M IIMHHAPU3UH, MOBTOPHO MOCCTHB-
mux TemHbi orcek YPIIM, coctaBuno 50% u 43%,
COOTBETCTBCHHO. Bpems 3axoja TpyMIbl KPBIC, MOIY-
YaBIIIUX BUHIIOICTHH, IPEBBICIIIO 3HaueHuEe rpymsl HK
Ha 46,7% (p<0,05), a monydYaBIIMX IIMHHAPU3UH — Ha
103,5% (p<0,05). I[Ipu 5TOM y KHUBOTHBIX, KOTOPBIM BBO-
JTAITA [IMHHAPU3UH BpPEeMsl TIOCCHICHUS TEMHON KaMepbl
Ha 27,9% (p<0,05) ObuTO 3HAYMMO OOJIBIIEC TTOKA3ATEIS
KpBbIC, Ha ()OHE MPUEMa BUHITOIICTHHA, YTO COTIOCTABHMO
C IUTEepaTypHBIMU JaHHbIMH [ 14].

Y KMBOTHBIX, TIONYYABIIUX BHYTPUOPIOIINHHO
PIR-9 25, 50 u 100 MI/Kr, KOTHYECTBO 0COOEH BHOBE I10-
CETUBIIUX TeMHBIN oTcek cocraBmiio 40%, 12,5% u 33%,
COOTBETCTBCHHO. [IpMeM BceX J03MPOBOK CyOCTaHIIUH
PIR-9 npuBen K JOCTOBEPHOMY YBEITHUYCHHIO BPEMEHH 10~
CCIICHHSI TEMHOW KaMephl, B CPABHCHHUH U )KUBOTHBIMU, HE
MOTy4YaBIIAME (PapMAKOJIIOTHICCKYIO TOMICPKKY. Tak, B
yeroBusix onmydenust PIR-9 25 mr/kr Bpemst ObLIO BBIIIIC HA
29,3% (p<0,05), Ha one nmprema 100 MI/KT BelecTsa — Ha
66,7% (p<0,05) orHOCHTENMBHO Ocobeit rpymmsl HK. Han-

OoJIblIee YBEIMYEHHE BPEMEHH TIOCEIICHHSI TEMHOTO OTCe-
ka HaOmonanock Ha Qone mpuema PIR-9 B mo3e 50 mr/kr
(na 110,7% (p<0,05) B cpaBHenuu ¢ rpymmoi kpbic HK).

B ycnoBusx OunarepalibHOM OKKIIIO3UH OOIINX COH-
HBIX aprepuil 66,7% KpbIC HEraTUBHOIO KOHTPOJS HE
CIPaBHJIMCh C TECTOM OKCTPAIOJISLUOHHOIO H30aBiie-
HUS1, BPEMsI TIOHBIPUBAHUS Y )KUBOTHBIX, BHITIOJTHUBIIIHX
3aja4y, He3HAYNTEIbHO CHU3WIOCH OTHOCHUTENBHO JaH-
HBIX 110 oneparmu (57,1+4,3 cek.) (puc. 2) [32].

BBejieHre BUHIIOLETHHA M IMHHApH3MHA YBEIH-
YHUJIO KOJMYECTBO JKUBOTHBIX, BBITOJHSIONIMX DKCTpa-
noaanuoHHbe TecT 10 50% u 43%, COOTBETCTBEHHO.
Bpemst Ha penieHue 3a1auu y KpbIC, KOTOPBIM BBOJHIIH
BUHITOIIETHH, HE3HAYUTEIIFHO CHU3MIOCH KaK B CpaBHe-
HUM C WCXOJHBIMU 3HAYCHUSIMH, TaK M OTHOCHUTEIBHO
rpymmel kpeic HK. JlareHTHBIN mepHoa MOTHBIPUBAHUS
oco0ei, MoTyJaBIInX IMHHAPU3WH, 3HAYUMO COKPATHJI-
cst Ha 73,9% (p<0,05), OTHOCUTENLHO HENEUECHBIX KPBIC,
nepuoy pemieHus 3agadu Ha 69,3% (p<0,05) Takxe mno-
CTOBEPHO MPEBBIIIANl TAKOW TOKa3aTellb KPbIC TPYIIIBI
BUHIIONETHHA [ 14].
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MuHMMaabHOE KOJIMYECTBO KPBIC, HE PELIMBIINX
TOU, na dpone npuema PIR-9 B pa3nuuHbIX 1O3UPOBKAX
OTMEUEHO NP BBEJCHUU JAHHOTO COETUHEHHUS B J03€
50 mr/kr u coctaBuiio 25%. Uncio )KUBOTHBIX, HE CIIpa-
BUBIIHMXCSI C SKCTPAINOIALUOHHON 3a/1aueil, mpu mpueme
PIR-9 25 u 100 mr/kr cocrasuno 40% u 33%, coorBer-
CTBEHHO.

[lepuon BbIMONHEHMS 337a4u y OcoOeil, moiydas-

mux PIR-9 50 Mr/kr, ommuyaincst Kak OT IpYIIBI KPbIC
HK na 63,42% (p<0,05), Tak 1 OT KMBOTHBIX, KOTOPBIM
BBONWIM BHHIONETHH Ha 57,1% (p<0,05). B cpaBHe-
HUH C JKMBOTHBIMH, MOJy4aBIIMMH cyocranumio PIR-9
B 1031poBKax 25 1 100 MI/KT y KpBIC, KOTOPBIM BBOJIHIIH
JTAHHOE COCTUHCHNUE B J103¢ SO0 MI/KT, BpeMs Ha pelICHUE
9KCTPANOISUOHHON 3a/a4u ObUIo MeHbIIe Ha 55,2%
(p<0,05) u 38,1% (p<0,05).

Pucynok 2 — Oyenka usmeHeHus 1ameHmnoz0 nepuoodda NOOHLIPUGCAHUS KPbIC 6 mecme IKCMPAnoNAYUOHHO20
usbaeneHus Ha hone 8edenUs pazniuiHbvIX 003Upo6okK coedunenus PIR-9 u npenapamoé cpasnenus
RpU IKCREPUMEHMATIbHOU UIEMUU 20/106HO20 MO32a KPbIC

Ipumeyanue: * — cmamucmuyecku 3Hauumo omuocumenvro epynnsi kpvic JI0 (p<0,05); #— cmamucmuyecku 3nauumo om-
HocumenwvHo epynnol kpvic HK (p<0,05),x — cmamucmuuecku 3Hauumo omHocumenvHo epynnul Kpvic sunnoyemuna (p<0,05); A —
cmamucmu4ecku 3Ha4UMo omHocumenvHo epynnol kpoic PIR-9 25 me/ke (p<0,05); A — cmamucmuuecku 3Ha4uMo OMHOCUMENbHO

epynnoi kpoic PIR-9 100 me/ke (p<0,05).

JIO — epynna nodxcnoonepuposanneix Kpvic;, HK — epynna xkpuvic necamuenozo konmpons; Bunnoyemun — epynna Kpeic, no-
ayuaswux eunnoyemun (3,2 me/ke); Lunnapusun — epynna kpvic, nonyyasuux yunnapusun (5,6 me/ke); PIR-9 25, 50, 100 me/ke
— epynnbl Kpbic, nonyyasuux cyocmanyuio PIR-9 6 0osuposkax 25, 50, 100 me/ke, coomsemcmeenno

W3 Tabnursl 4 BUIHO, YTO y HEJIEUEHBIX KUBOTHBIX
Ha (oHe 1epeOpaabHON HIIEMHUH TOJIOBHOTO MO3Tra Ha-
Omomaincss 3HaYMTENbHBIM Jaktatarmmo3 (11,35+0,08
MMOJIB/IT), 9TO B 5,6 pa3 (p<0,05) mpeBbImano mokasa-
TEJb JIOKHOOTICPUPOBAHHBIX 0co0ei [36].

VY KHMBOTHBIX, KOTOPBIM BBOJVJIM TIpETIapaT cpaBHe-
HUSI BUHITOLIETHH, KOHIICHTPAIHS MOJIOYHON KHCIOTHI Ha
57,5% (p<0,05) Obi1a HIKE, a y 0coOeH, MoTyJaBIINX
OUHHAPU3UH — Ha 62,7% (p<0,05) HIDKE MISHTHIHOTO
TOKa3aTes KPBIC, HE MOTyYaBIINX (papMaKoIOrHIecKyro
nonaepxkky [17].

Beenenne coenmaenus PIR-9 B mo3e 25 mr/kr npuBe-
JI0 K CHIDKCHUIO JakTarta Ha 54,1% (p<0,05) oTHOCHTEINB-
Ho kpbic HK, B mo3ax 50 u 100 mr/kr Ha 68,8% (p<0,05)
n 56,4% (p<0,05), coorBercTBeHHO. [Iprem cybcTanmm
PIR-9 50 Mr/kr mpuBen K TOCTOBEPHOMY YMEHBIIICHUIO
KOHIICHTPAITMHA MOJIOYHOH KHCIOTHI Ha 26,6% (p<0,05)
B CpaBHEHWH C BUHTIOIETHHOM U Ha 16,3 (p<0,5) oTHO-
CHUTEJIFHO TPYMITHI KpbIC IMHHapU3uHA. Heobxoaumo ot-
METHTb, UTO YPOBEHB JIAKTaTa ObUI JIOCTOBEPHO HIDKE Ha
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¢one BBenenns PIR-9 50 Mr/kr oTHOCHTENBHO 103 25 1
100 mr/kr Ha 32,1% (p<0,05) u 28,5% (p<0,05).
[NoTpebieHue TIFOKO3BI TKAHAMH MO3Ta JIOKHOOIICPH-
POBaHHBIX JKHBOTHBIX cocTaBuio 23,51%, y Tpynisl He-
JICYCHBIX KPBIC HA (POHE OCTPOTO HAPYIICHUS MO3TOBOTO
KpPOBOOOpAIICHUs] aHAIOTHYHBIN TTOKa3aTenb ObUT B 3,3
paza (p<0,05) mensie u cocraBui 4,3% (Tadm. 4) [36].
[IpodmnakTudeckoe BBEACHNE BUHIIONCTHHA U [IH-
HapHU3WHA CIIOCOOCTBOBANIO YITYYIICHUIO YTHIIA3AIUU
nroko36l 10 12,5% u 10,19% coOTBETCTBEHHO, YTO 10-
ctoBepHO (p<0,05) OTIMYANOCH OT KUBOTHBIX, HE TOTY-
Y4aBIUX (PapMaKOJIOTHUCCKYIO TOAICpKKyY. [lpn sTOoM
3HAYAMBIC OTIMYUS HAOMIOMANINCh W MEKIY CaMUMHU
TpyTNIIaMH TIPETapaToB CpPaBHCHHSA, TaK IOTpeOIeHue
TJTFOKO3BI KPBICAMH, TIONTYyYaBIIMMU BUHITOIICTHH, OBLIO
Ha 20,6% (p<0,05) BBIIIC WICHTHYHOTO ITOKA3aTEId
KpBbIC, KOTOPbIM BBOJWIN UUMHHapu3uH [17, 37].
Beenenne coenunenns PIR-9 B moze 50 Mr/kr mpu-
BeJO K Hamboiee 3HAYAMOMY YBEIHUYCHHIO apTEepHO-
BEHO3HOHN pazuuubl A0 15,07%. DToT mokaszarenb Ha
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34,3% mnpeBOCXOAUI JaHHBIE TPYIIBI KPBIC, MOJyYaB-
IMX [IMHHApH3UH. Hemb3st He OTMEeTHTh, 4TO moTpebite-
Hue TIoko3sl Ha 107,6% (p<0,05) u 67,1% (p<0,05)

ObUIO BBINIE Y TPYMIIBI 0c0o0ei, KoTopbM BBoAMIM PIR-9
50 MI/KI' OTHOCHUTENBHO KPBIC, OJyYaBIINX JO3UPOBKH
25 u 100 MI/KT COOTBETCTBEHHO.

Tabnuya 4 — Konyenmpayus monounoi Kuciomsl 6 niazme Kpogu u nompednenue 2noKo3vl Mo32080i MKAHbIO
Ha hone 6edenusn paznuunvix 003uposok coedunenusn PIR-9 u npenapamoé cpasnenusn
RpU IKCREPUMEHMATILHOU UHIEMUU 20/106HO20 M0O32a KPbIC

I'pynna JlakTat, MMOJIB/JI IoTpedienne rM0KoO3bl, MMOJIb/JI
JIO 2,02+0,08 1,46+0,05
HK 11,35+0,08* 0,44+0,08*
Bunnonerun 4,82+0,2# 1,2340,07#/n
HuaHapu3nH 4,234+0,09# 1,02+0,03#
PIR-9 25 mr/kr 5,21£0,15# 0,66+0,08
PIR-9 50mr/kr 3,54+0,16#/x/WA/ A 1,37+0,05#/W/A/ A
PIR-9 100mr/kr 4,95+0,14# 0,82+0,03#

Ipumeuanue: * — cmamucmuuecku 3naqyumo omuocumensro epynnvl kpoic JIO (p<0,05); # — cmamucmuuecku 3nHauumo
omnocumenvho epynnsl kKpvic HK (p<0,05),;x — cmamucmuuecku 3HauuMo omHocumensbHo epynnol Kpoic eunnoyemuna (p<0,05);
L — CIAmuCmuy4ecKy 3Ha4uMo OMHOCUMENbHO 2pynnbl Kpulc yunnapusuna (p<0,05); A — cmamucmuyecku 3Ha4umMo OmHOCUMENbHO
epynnot kpwic PIR-9 25 me/ke (p<0,05); A — cmamucmuyecku snauumo omuocumenvho epynnsl kpvic PIR-9 100 me/ke (p<0,05);

JIO — epynna noocnoonepuposanneix Kpvic; HK — epynna kpuvic necamuenozo konmpons; Bunnoyemun — epynna kpeic, no-
ayuasuux sunnoyemun (3,2 me/ke); Lunnapusun — epynna kpoic, nonyuaswux yunnapusun (35,6 me/xe); PIR-9 25, 50, 100 me/xe
— epynnul Kpwic, nonyuasuiux cyocmanyuio PIR-9 6 dozuposkax 25, 50, 100 me/xe, coomsemcmeento

3AKJ/IFOYEHUE. bBunarepanbHas OKKIHO3Ms 00-
IIMX COHHBIX apTepuii BbI3bIBaeT cMepTHOCTH 70% ocobeit
IPYIIbI HEraTUBHOIO KOHTPOJISL, IIPU 3TOM y BBDKHBILIHX
YKMBOTHBIX CTEIEHb HEBPOJIOTMUECKUX HAPYLIEHUH 10CTH-
raet 7,83+0,33 GauioB. B ycroBuUsIX dKCIIEPUMEHTAIBHOM
nepeOpaibHOI MIIEMHH Y HENEYEHbIX )KUBOTHBIX HaONIO-
JIATIOCh BBIPQKEHHOE CHIDKEHUE ABuUrartesbHoi (Ha 80%
(p<0,05) oT MCXOAHBIX 3HAYEHUI) U OPUEHTUPOBOUHO-HC-
clieioBaTenbCckoi akTuBHOCTH (cToek Ha 89,5% (p<0,05),
3anmaaeiBaHui Ha 82,1% (p<0,05) OT nCXOAHBIX MOKa3aTe-
JIeH),TOBBIILICHHE YPOBHS TPEBO)KHOCTH, @ TAK)KE CHIUIKE-
HHME KOTHUTHUBHO-MHECTHYeCKHX (QyHKumid. Kpome Toro, B
MOCTHIIEMUYECKOM TIEPHOZE Y KPBIC, HE TOIABEPIKEHHBIX
(bapmakoTepanuy, OTMEYAIOCh CHWKEHHE IOTPEOIeHUs
IVIIOKO3BI TKaHSAMHU Mo3ra B 3,3 pasa (p<0,05) u yBenuuenue
CoJlepKaHusT MOJIOYHOM KUCTIOTHI B 5,6 pa3 (p<0,05) otHO-
CHTEJIBHO JIOKHOOTIEPHPOBAHHBIX )KUBOTHBIX.

[Tpodunakriueckoe BBEJEHUE NPOWU3BOIHOIO IH-
puMuanHa 1ox JadoparopubiM mmppom PIR-9 B pas-
JIMYHBIX J103upoBKax (25, 50 m 100 mr/kr) mo3Bonmio
YAaCTMYHO CKOPPEKTHPOBATh HApPYLICHUs, BO3HUKILIHUE
Ha (oHE HEeoOpaTHMMOW OKKIIIO3UM OOLIMX COHHBIX ap-
Tepuil kpblc. Hawryudmume pesyiabTarbl OTMEYEHbl Ha
¢done BBenenus coenunenus PIR-9 50 mr/kr. Tak, BbI-
JKUBAEMOCTbh JKUBOTHBIX, Nony4aBiinx PIR-9 50 mr/kr,

nocturia 80%, HEBPOJIOTUYECKUN UHJIEKC IIPH ITOM CO-
ctaBuia 2,19+0,23 GannoB, 4YTO JOCTOBEPHO OTINYAIOCH
OT UAEGHTHYHOTO Nokasarens kpbic rpynnsl HK (Ha 72%
(p<0,05)) u rpymnmel Kpbic, KoTopsiM BBOAWIN PIR-9
25 mr/kr (Ha 29,4% (p<0,05)). 1o moxasaresnsiM JIOKO-
MOTOpPHOHM,  OPHUEHTHPOBOYHO-UCCIEAOBATEIbCKON U
MHECTHYECKOI aKTHBHOCTH JIAHHOE ITPOM3BOTHOE THPHU-
MHJIMHA TaK)Xe O0Ka3ajoCh HanOoJsiee aKTUBHBIM B J103€
50 mr/kr. Coeaunenue PIR-9 50 mr/kr mpuBesno k cra-
TUCTUYECKH 3HAYUMOMY YMEHBIICHHIO KOHIIEHTpAlUU
MOJIOYHOM KHCNOTHI Ha 26,6% (p<0,05) oTHOCHTENIBHO
Ipymniel BUHMNONEeTHHa U Ha 16,3 (p<0,5) B cpaBHeHUU
C IpyHIOH KpbIC, IONydYaBIIMX LUMHHapu3uH. I[loTrpe-
OJIeHMEe TVIIOKO3bI MO3TOBOW TKaHBbIO Ha ()OHE BBEACHHUS
PIR-9 (50 mr/kr) Ha 34,3% (p<0,05) nmpeBocxoauio aHa-
JIOTMYHBIN [0Ka3aTeNb KPbIC, KOTOPBIM BBOJMIIM IIMHHA-
pusuH, u Ha 107,6% (p<0,05) u 67,1% (p<0,05) O6bLIO
BBIIIIE 3HAYEHUH KUBOTHBIX, KOTOpbIM BBOAMIN PIR-9 B
no3ax 25 u 100 Mr/Kkr cOOTBETCTBEHHO.

Takum 00pa3zom, MOXKHO CJIeJIaTh BBIBOJ, YTO IIPH M3~
YUSHHUHU 3aBUCHMOCTH «J03a-3¢ ek cyocranims PIR-
9 mposiBisieT HauOOJICe BBIPAKCHHOE LEPEOPOTPOITHOE
JeiicTBrE B 103UPOBKe S0 MI/KT comocTaBuMoe ¢ 3 dek-
TOM peepeHTHOTO Ipenapara HUuHHApU3UHA (5,6 MI/KT)
u npeBocxojsiee dpdexrBunnonernua (3,2 Mr/kr).

INTRODUCTION. Disorders of cerebral hemo-
dynamics belong to one of the key positions among the
causes of early mortality, high levels of disability and in-
capacitation of the population, acquiring not only medi-
cal but also socio-economic significance [1-6].

Every year the number of patients with vascular
lesions is steadily increasing, so there are about 1 mil-
lion cases of ischemic stroke in economically developed

countries annually, and by 2030 this figure is projected to
increase up to 3.4 million [7]. In the Russian Federation,
every year about 500,000 cases of ischemic stroke are
registered [1], which undoubtedly makes the problem of
prevention and treatment of ischemic diseases one of the
most urgent today [8, 9].

To reduce cerebrovascular pathologies in pharmaco-
therapy, a large number of drugs with anti-ischemic prop-
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erties are used, however, these drugs do not fully satisfy
practitioners, resulting in new medical goals and objectives,
pharmacology faces in the field of targeted search and study
of new compounds with cerebrotropic activity [10].

On the basis of pyrimidine derivatives, a large num-
ber of new biologically active substances are created
[11-13]. Earlier, the cerebroprotective activity of the pi-
dimidin — 4(1H)- one derivative was studied under the
laboratory code PIR-9, synthesized at the Department of
Organic Chemistry of Pyatigorsk Medical and Pharma-
ceutical Institute-Branch of the FSBI of HE VolgSMU
of the Ministry of Health of the Russian Federation [14].

As a result, the question of studying the dose-effect
relationship of PIR-9 substance under conditions of ir-
reversible occlusion of the common carotid arteries has
become relevant.

The aim of the article is to study the dose-depen-
dent cerebrotropic effect of a pyrimidine derivative under
code PIR-9 against the background of experimental cere-
bral ischemia in rats.

MATERIALS AND METHODS.

Animals. The rats obtained from the mouse bank of
“Rappolovo” (St. Petersburg) were used as laboratory
animals. All manipulations performed on the individuals
were performed in accordance with international norms of
experimental ethics (European Convention for the Protec-
tion of Vertebrate Animals used for experimental and other
scientific purposes (Strasbourg, 22 June, 1998.)) and with
the requirements of good laboratory practices (GLP). The
animals were placed in macrolon cells with lattice steel
lids and a forage well. The litter material was non-conifer-
ous sawdust. During the experiment all the rats were kept
in standard vivarium conditions (humidity — 65 + 5%, tem-
perature — 22 + 2°C). Individuals were under natural light
with free access to food and water. The cages, bedding and
drinkers changed as they became soiled.

Study design. The study was performed on 140 male
Wistar rats (m = 170-190 g). Before the experiment,
the animals were randomized by weight and behavior-
al activity in the “Open field test” (OFT) and “Elevated
plus maze” (EPM), then the individuals were divided
into 7 groups (n = 20). The first group was represented
by falsely operated animals (FO), the second one — by
negative control rats (NC). The both groups received an
intraperitoneal suspension of Tween-80 in purified wa-
ter. Comparison drugs Vinpocetine (3.2 mg/kg) and Cin-
narizine (5.6 mg/kg) were administered to the third and
fourth groups [15]. The fifth, sixth and seventh groups
received the experimental substance PIR-9 at the doses
of 25, 50 and 100 mg/kg, respectively [16, 17]. The test
compound, reference preparations, and purified water
(with Tween-80) were injected intraperitoneally ten days
before ischemia stimulation, the last injection was car-
ried out one hour before the operation. Cerebral ischemia
was reproduced by irreversible occlusion of the common
carotid arteries [18, 19]. Chloral hydrate was used as an
anesthetic agent at the dose of 350 mg/kg.

Determined indicators. After 24 hours after surgery,
lethality of the animals and the degree of neurological de-
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ficiency were determined on the McGraw score scale [20,
21]. In the “Open field test”, behavioral changes in ani-
mals were evaluated (locomotor and orienting-research
activity) [22]. The level of anxiety was determined us-
ing the test “Elevated plus maze” [23]. The evaluation
of mnestic and cognitive functions was carried out by
tests of conditioned passive avoidance reflex (CPAR)
and active avoidance reflex (AAR) of the aversive envi-
ronment [24, 25]. Further, arterial blood from the basilar
arteries, venous blood from the sagittal venous sinus was
received for biochemical studies. The lactate concentra-
tion was measured using the “Lactic Abris +” reagent kit.
The optical density (E) was determined spectrophoto-
metrically (wavelength = 500 nm). The calculation of the
lactic acid level was carried out according to the formula:
C = 3.34* Samples/Calibrator (mmol/l). Brain glucose
consumption was calculated from the difference in arte-
rial and venous blood.

Statistical processing. The results obtained in the
experiment were processed using the software package
STATISTICA 6.0 (StatSoft, Inc., USA, for Windows op-
erating system) and Microsoft Excel 2010. The results
were expressed as mean and standard error (M+m). The
normality of the distribution was assessed by Shap-
iro-Wilk’s criterion. Parametric Student’s test was used
for normal data distribution. In the case of abnormal dis-
tribution, statistical processing was carried out by Mann—
Whitney U test. The differences were considered signifi-
cant at the significance level of more than 95% (p<0.05).

RESULTS AND DISCUSSION. Experimental cere-
bral ischemia led to the death of 70% of animals in the un-
treated rats group, the neurological deficiency of the sur-
vived individuals of the NC group was 7.83 + 0.33 points,
mortality and changes in the neurological symptoms were
not observed in the false-operated animals [26-28] (Table
1). Against the background of the prophylactic adminis-
tration of Vinpocetine and Cinnarizine reference prepara-
tions, the survival rate of animals exceeded that of animals
without pharmacotherapy and was 60% and 70%, respec-
tively. In the group of rats that were injected with Vinpoce-
tine, the neurological index was 2.42 + 0.03 points, which
was 3.2 times (p <0.05) lower than that of untreated indi-
viduals. The severity of neurological disorders in animals
injected with Cinnarizine, was 3.4 times (p <0.05) less
than the index of the group of rats not subjected to pharma-
cotherapy and was 2.29 + 0.29 points, which is consistent
with the literature data [29, 30].

The administration of various doses of the PIR-9
compound, in turn, also helped to improve the surviv-
al (25 mg/kg — 50%, 50 mg/kg — 80%, 100 mg/kg —
60%) and reduce the degree of neurological deficiency.
It is worth noting that substance PIR-9 at the dosage of
50 mg/kg: the survival rate of the rats treated with this
compound, was 80%, which exceeded the performance
of both reference preparations, while the neurological in-
dex was 72% (p <0.05) lower than that of the untreated
rats and by 29.4% (p <0.05) below the value of the group
of animals that had been injected with PIR-9 at the dose
of 25 mg/kg.
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Table 1 — Assessment of the mortality level and severity of neurological disorders against the background
of the administration of various dosages of PIR-9 compound and the comparison drugs in experimental
cerebral ischemia in rats

Group Survival percentage, % Degree of neuro!ogical disorders,
points

FO 100 -

NC 30 7.83+0.33
Vinpocetine 60 2.42+40.03#
Cinnarizine 70 2.29+0.29#

PIR-9 25 mg/kg 50 3.10+0.18#
PIR-9 50 mg/kg 80 2.19+0.23#, A
PIR-9 100 mg/kg 60 2.58+0.27#

Note: # — statistically significant relative to the group of NC rats (p <0.05),
A — statistically significant relative to the group of PIR-9 25 mg/kg (p <0.05) rats

FO is a group of false-operated rats,
NC is a group of negative control rats;

Vinpocetine — a group of rats treated with Vinpocetine (3.2 mg/kg),
Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg),
PIR-9 25, 50, 100 mg/kg — groups of rats treated with substance PIR-9 in dosages of 25, 50, 100 mg/kg, respec-

tively

In conditions of Acute Cerebrovascular Event (ACE),
a significant decrease in motor and research activity was
observed, so the number of passed squares decreased by
80% (p <0.05) from the baseline values; the number of
stands decreased by 89.5% (p <0.05 ); the number of
peeps decreased by 82.1% (p <0.05). In comparison with
the group of false-operated animals, locomotor activity
was lower by 76.8% (p <0.05), approximately by 87.2%
(p <0.05) (Table 2), which does not contradict the previ-
ously conducted experimental studies [31, 32].

The use of reference substances — Vinpocetine and
Cinnarizine — made it possible to partially correct these
behavioral disorders. The motor activity in the rats re-
ceiving Cavinton 120.9% (p <0.05) exceeded the iden-
tical indicator in the group of negative control rats. In
individuals that had received Cinnarizine, the locomotor
activity decreased minimally (by 38.3% (p <0.05)) rela-
tive to the baseline (32.9 & 1.5 squares), while the number
of the covered squares exceeded the similar value of the
untreated rats by 203% ( p <0.05). It is also worth noting
that, against the background of taking Cinnarizine, the
motor activity was 37.2% (p <0.05) significantly higher
than that of the groups of rats injected with Vinpocetine.
When taking Cinnarizine, the orienting-research activity
statistically significantly exceeded the performance of
animals not subjected to pharmacotherapy (stands by 3.8
times (p <0.05), drops by 3 times (p <0.05)). Against the
background of the prophylactic administration of Vinpo-
cetine, no significant changes were observed in terms of
orienting-research activity [17, 30, 33]. Against the back-
ground of prophylactic administration of substance PIR-
9 at the dose of 25 mg/kg, in ischemic animals the signif-

icant differences in the number of passed squares relative
to the NC group of rats, were not observed. However, the
orienting- research activity had a positive trend in chang-
es, since the number of stands was 2.9 times (p<0.05)
higher than the index in the NC rat groups and 2.5 times
(p<0.05) significantly different from the animals receiv-
ing the reference drug Vinpocetine, the number of peeps
was 2.3 times (p<0.05) higher than the same index in the
group of untreated animals.

After intraperitoneal administration of the PIR-9
substance at the dose of 50 mg/kg, locomotor activity de-
creased by 34.2% compared to the outcome (33.9 + 1.6)
and by 3.3 times (p <0.05) exceeded the value of the
group of untreated rats. At the same time, the number of
the covered squares also reliably exceeded the index of
the group of individuals that received Vinpocetine (by
1.5 times (p <0.05)). It should be noted that while re-
ceiving PIR-9 at the dose of 50 mg/kg, the physical ac-
tivity was higher than the identical index of the groups
of rats receiving this compound at the doses of 25 and
100 mg/kg by 102.7% (p <0.05) and 67.7 % (p <0.05),
respectively.

Orienting- research activity of the animals that had
received PIR-9 at the dose of 50 mg/kg was 3.8 times
(p <0.05) higher than the data of the group of NC rats,
and 3 times (p <0.05) exceeded the values of the ani-
mals that had received Vinpocetine intraperitoneally. The
number of stands in individuals, against the background
of the administration of PIR-9 at the dose of 50 mg/kg,
statistically significantly exceeded the values of groups
of the rats treated with PIR-9 25 mg/kg and 100 mg/kg by
39.5% (p <0.05) and by 32, 5% (p <0.05).
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Table 2 — Assessment of motor and orienting-research activities in the “Open field test” against the background
of the administration of various dosages of the PIR-9 compound and reference substances in experimental
cerebral ischemia in rats

Grou Movement activity Orienting- research activity
P Number of squares Stands Peeps
Outcome 34.1+1.5 12.8+0.8 4.2+0.4
FO M=+m
Total 28.942.3 11.6+1.0 4.0+0.7
Outcome 33.5+1.6 12.4+0.8 3.9+0.3
NC M=+m
Total 6.7£0.6* 1.3+0.3* 0.7+£0.3*
Vinpocetine M Outcome 33.6+1.4 12.7+0.9 4.0+0.4
m
Total 14.8+1.4# 1.5+0.2 1.0+0.3
Cinnarizine - Outcome 32.9+1.5 12.8+0.8 4.1+0.4
m
Total 20.3+1.6#,x 4.9+0.5# 2.1+0.3#
PIR-9 Outcome 33.1+0.9 12.4+0.5 4.0+0.4
M=+m
25 mg/kg Hror 11.0+1.5 3.8+0.4#,k 1.6+0.2#
PIR-9 M Outcome 33.9+1.6 12.6+0.9 4.1+0.4
m
50 mg/kg Total 22.3+1.2#,K, A, A 53404 #,k, A A 2.340.3#,k
PIR-9 Outcome 33.7x1.5 12.5+0.7 4.2+0.5
M=m
100 mg/kg Total 13.3+1.0# 4.0+0.4#,k 1.8+0.3#

Note: * — statistically significant relative to the group of FO rats (p <0.05);
# — statistically significant relative to the group of NC rats (p <0.05);
Kk — statistically significant relative to the group of Vinpocetine rats (p <0.05), A — statistically significant relative to the group

of PIR-9 25 mg/kg (p <0.05) rats;

A —statistically significant relative to the group of PIR-9 100 mg/kg (p <0.05) rats;

FO is a group of false-operated rats;, NC is a group of negative control rats;

Vinpocetine — a group of rats treated with Vinpocetine (3.2 mg/kg);

Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg);

PIR-9 25, 50, 100 mg/kg — groups of rats treated with the PIR-9 substance in dosages of 25, 50, 100 mg/kg, respectively

The degree of anxiety of rats in the post-ischemic
period was judged according to the data of the “Elevat-
ed plus maze” test. Against the background of cerebral
ischemia in animals of the negative control, a significant
increase in anxiety level was observed. In untreated indi-
viduals, the time spent in the central square (CS) and in
the open arms of the labyrinth (OA) decreased by 69.9%
(p <0.05) and 69.7% (p <0.05), as well as the increase
in time conducted in the enclosed arms of the labyrinth
(EA), and grooming by 55.2% (p <0.05) and 2.3 times (p
<0.05) as compared with the initial data (Table 3).

In addition, all the above indicators of anxiety were
significantly different from similar values of false-op-
erated rats, so the indicators of the central square and
the open arms of the labyrinth were lower by 70.5%
(p <0.05) and 69.6% (p <0.05), the values of “the time
in enclosed arms ”and “grooming” are by 55.5% higher
(p <0.05) and 2.3 times more (p <0.05), which is also
reflected in the literature [34]. Against the background
of prophylactic administration of Vinpocetine relative
to the rats not subjected to pharmacotherapy, such indi-
cators as “the time in the center” (by 114.5% (p <0.05)),
“the time in enclosed arms” (by 14.2% ( p <0.05)) and
“grooming” (2.9 times (p <0.05)). In the animals that
had received Cinnarizine as a reference substance, the
change of all the studied parameters was noted: the
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indicators in the central square were higher by 94%
(p <0.05), the indicators in the open arms of the laby-
rinth (OA) were higher by 116.6% (p <0.05), and the in-
dicators in the enclosed arms of the labyrinth were high-
er by 16.6% (p <0.05), grooming was 2.3 times lower
(p <0.05) than similar values of negative control group
rats [16].

Among the different dosages of the PIR-9 substance,
the dose of 50 mg/kg came to the top, so the time in the
central zone and in the open arms of the maze exceeded
the values of the group of rats without pharmacotherapy
(by 178.3% (p <0.05) and 203.2% ( p <0.05)); in addi-
tion, in terms of the open arms of the labyrinth, this com-
pound was 68.2% (p <0.05) and 40% (p <0.05) statisti-
cally significantly higher than in the groups of rats that
were injected with Vinpocetine and Cinnarizine.

The time spent in the in the enclosed arms of the
labyrinth by the rats treated with PIR-9, was by 29.9%
lower than that of untreated rats (p <0.05), as well as of
the groups of the individuals after administration of Vin-
pocetine and Cinnarizine, by 18.3% ( p <0.05) and 15.9%
(p <0.05), respectively. The PIR-9 substance in the doses
of 25 and 100 mg/kg in terms of the “number of groom-
ing acts” was 2.3 times (p <0.05) significantly different
in both groups from untreated animals. When comparing
the level of anxiety against the background of the admin-



Pharmacy & Pharmacology V. 6 N 6, 2018

DOI:10.19163/2307-9266-2018-6-6-548-567

istration of all the dosages of the substance under PIR-9
code, significant differences were found in the indicators
“time in the center”, “time in the open arms” and “time

in enclosed arms” in the group that received a dosage of

50 mg/kg, relative to the rats that had been injected with
25 and 100 mg/kg, which may indicate a positive trend
in reducing the degree of anxiety in the rats treated with
PIR-9 at the dose of 50 mg/kg.

Table 3 — Assessment of the changes in the level of anxiety in the “Elevated plus maze” test against
the background of the administration of various dosages of the PIR-9 compound and reference substances
in experimental cerebral ischemia in rats

Time spent . Time in the enclosed | Grooming

in the central Time in the ?pen ATMS | o rms of the labyrinth (number

Group square (sec.) of the labyrinth (sec.) (sec.) of acts)

Mz=£m

FO Outcome 26.7+2.1 50.7+4.6 102.6+5.3 3.6+0.5

Total 28.1+2.4 51.6+4.4 100.3+5.0 3.4+0.7

NC Outcome 27.6+2.5 51.9£3.9 100.5+4.7 3.4+0.6
Total 8.3£2.0# 15.7+2 .44 156.0+1.5# 7.7+0.9#

Vinpocetine | Outcome 27.142.5 51.3£3.5 101.6+4.4 3.5+0.6
Total 17.84+2.0# 28.3+3.5 133.8+2.9# 2.7+0.6#

Cinnarizine Outcome 27.5¢1.9 50.6+£3.2 101.9+2.7 3.3+0.7
Total 16.1£3.0# 34.0+3.0# 129.9+4 .8# 3.6+0.6#

PIR-9 Outcome 27.342.3 52.2+4.6 100.5+5.0 3.6:0.6
25 mg/kg Total 11.6£1.9 22.843.7 145.6+2.7 3.4+0.9#
PIR-9 Outcome 26.8+2.2 53.0+4,.8 100.2+4.9 3.5+0.6
50 mg/kg Total 23.1£2.5#,A, A 47.6£3.0#,x,u A, A 109.3+4.6#, 1,0 A, A 2.4+0.6#
PIR-9 Outcome 25.5+2.6 50.8+4.4 103.7+5.0 3.3+0.6
100 mg/kg Total 14.242.5 21.8+3.1 144.0+3.8 3.3+0.7#

Note: * — statistically significant relative to the group of FO rats (p <0.05);

# — statistically significant relative to the group of NC rats (p <0.05);

K — statistically significant relative to the group of Vinpocetine rats (p <0.05);

u— statistically significant relative to the group of Cinnarizine rats (p <0.05);

A — statistically significant relative to the group of PIR-9 25 mg/kg (p <0.05) rats;
A —statistically significant relative to the group of PIR-9 100 mg/kg (p <0.05)rats

FO — a group of false-operated rats;
NC — a group of negative control rats;

Vinpocetine — a group of rats treated with Vinpocetine (3.2 mg/kg);
Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg),
PIR-9 25, 50, 100 mg/kg — groups of rats treated with the PIR-9 substance in dosages of 25, 50, 100 mg/kg, respectively.

Under conditions of acute cerebrovascular event,
the number of animals in the negative control group who
coped with the passive avoidance conditioned reflex
test was reduced to 33.3%, the time of entering the dark
chamber increased by only 30.7% from the data before
ischemia modeling (28.7 + 2.6 seconds) (Fig. 1) [32].

The numbers of rats receiving reference prepara-
tions Vinpocetine and Cinnarizine, re-visiting the dark
section of the conditioned passive avoidance reflex, was
50% and 43%, respectively. The time of the arrival of the
group of rats treated with Vinpocetine exceeded the value
in the NC group by 46.7% (p <0.05), and those receiving
Cinnarizine — by 103.5% (p <0.05). At the same time,
in animals that were injected with Cinnarizin, the time
of visiting the dark chamber was significantly higher (by
27.9% (p <0.05)), than that of rats while taking Vinpoce-

tine, which is comparable with the literature data [14]. In
the animals receiving PIR-9 25, 50 and 100 mg/kg intra-
peritoneally, the number of individuals visiting the dark
compartment was 40%, 12.5% and 33%, respectively.
The acceptance of all the dosages of the PIR-9 substance
led to a significant increase in the time of visiting the
dark chamber, in comparison with the animals that did
not receive any pharmacological support.

Thus, under the conditions of obtaining PIR-9 at the
dose 25 mg/kg, the time was higher by 29.3% (p <0.05),
while receiving 100 mg/kg of the substance — by 66.7%
(p <0.05) relative to the individuals of the NC group. The
greatest increase in the time of visiting the dark compart-
ment was observed against the background of receiving
PIR-9 at the dose of 50 mg/kg (by 110.7% (p <0.05) in
comparison with the group of NC rats).
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Fig. 1 — Assessment of changes in the latent period of rats’entry into the dark compartment in the test of conditioned passive
avoidance reflex against the background of the administration of various dosages of the PIR-9 compound and reference drugs in

experimental cerebral ischemia

Note: #— statistically significant relative to the group of NC rats (p <0.05);
K — statistically significant relative to the group of Cavinton rats (p <0.05)

FO — a group of false-operated rats;
NC- a group of negative control rats;

Cavinton — a group of rats treated with Cavinton (3.2 mg/kg);

Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg);
PIR-9 25, 50, 100 mg/kg — groups of rats treated with PIR-9 substance in dosages of 25, 50, 100 mg/kg, respectively

Under conditions of bilateral occlusion of the com-
mon carotid arteries, 66.7% of the negative control rats
did not cope with the extrapolation disposal test, the div-
ing time in animals that completed the task slightly de-
creased relative to the data before the operation (57.1 +
4.3 seconds) (Fig. 2) [32].

The administration of Vinpocetine and Cinnarizine
increased the number of animals performing the extrap-
olation test to 50% and 43%, respectively. The time to
solve the problem in rats that were injected with Vin-
pocetine slightly decreased both in comparison with
baseline values and relative to the group of NC rats. The
latent period of diving for individuals treated with Cin-
narizine was significantly reduced by 73.9% (p <0.05),
relatively to untreated rats, the solution period also sig-
nificantly exceeded (by 69.3% (p <0.05)) that of the rats
of the Vinpocetine group [14].
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The minimum number of rats that did not exhibit
their active avoidance reflex, was 25%. They were re-
ceiving PIR-9 in various dosages, hereby the most recur-
rent dose was 50 mg/kg. The number of the animals that
did not cope with the extrapolation task, when receiving
PIR-9 at the doses of 25 and 100 mg/kg, was 40% and
33%, respectively.

The duration of the task in the individuals treated
with PIR-9 at the dose of 50 mg/kg differed both from the
group of NC rats by 63.42% (p <0.05) and from the an-
imals that had been injected with Vinpocetine by 57.1%
(p < 0.05). Compared to the animals that had received
the PIR-9 substance at the dosages of 25 and 100 mg/
kg in rats that had been injected with this compound at
the dose of 50 mg/kg, the time to solve the research task
was 55.2% less (p <0.05) and 38.1% less, respectively
(p <0.05).
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Figure 2 — Assessment of changes in the latent period of rats’ diving in the extrapolation disposal test against
the background of the administration of various dosages of the PIR-9 compound and reference drugs in
experimental cerebral ischemia

Note: * — statistically significant relative to the group of FO rats (p <0.05);

# — statistically significant relative to the group of NC rats (p <0.05);

K — statistically significant relative to the group of Vinpocetine rats (p <0.05)

A — statistically significant relative to the group of PIR-9 25 mg/kg rats (p<0,05),
A —statistically significant relative to the group of PIR-9 100 mg/kg rats (p<0,05).

FO — a group of false-operated rats;
NC — a group of negative control rats;

Vinpocetine — a group of rats treated with Vinpocetine (3.2 mg/kg);
Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg);
PIR-9 25, 50, 100 mg/kg — groups of rats treated with PIR-9 substance in dosages of 25, 50, 100 mg/kg, respectively

Table 4 shows that untreated animals with cerebral
cerebral ischemia were subjected to significant lactic
acidosis (11.35 £ 0.08 mmol/l), which was 5.6 times
(p <0.05) higher than the index of false-operated individ-
uals [36].

In the animals that had been injected with the refer-
ence drug Vinpocetine, the concentration of lactic acid
was lower by 57.5% (p <0.05), and in the animals treat-
ed with Cinnarizine the concentration of lactic acid was
lower by 62.7% (p <0.05) than the identical index of the
rats who had not received pharmacological support [17].

The administration of PIR-9 compound at the dose
of 25 mg/kg led to the decrease in lactate by 54.1%
(p <0.05) relative to NC rats, at the doses of 50 and
100 mg/kg by 68.8% (p <0.05) and 56,4% (p <0.05), re-
spectively. The administration of 50 mg/kg of the PIR-9
substance led to a significant decrease in the concentra-
tion of lactic acid — by 26.6% (p <0.05) in comparison
with Vinpocetine and by 16.3% (p <0.05) relative to the
group of Cinnarizine rats. It should be noted that the lac-
tate level was significantly lower with the administration
of PIR-9 at the dose of 50 mg/kg compared to the dos-
es of 25 and 100 mg/kg by 32.1% (p <0.05) and 28.5%
(p <0.05).

The consumption of glucose by the brain tissues of
the falsely operated animals was 23.51%, in the group
of untreated rats against the background of acute cere-
brovascular event, the similar indicator was 3.3 times
(p <0.05) lower and amounted to 4.3% (Table 4) [36].

Prophylactic administration of Vinpocetine and Cin-
narizine contributed to the improvement in glucose utili-
zation up to 12.5% and 10.19%, respectively, which was
significantly (p <0.05) different from the animals that
had not received pharmacological support. Hereby, sig-
nificant differences were observed between the reference
drug groups, so glucose consumption by rats receiving
Vinpocetine was 20.6% (p <0.05) higher than the iden-
tical index of the rats administrated with Cinnarizine
[17,37].

The administration of PIR-9 compound at the dose of
50 mg/kg resulted in the most significant increase in ar-
teriovenous difference up to 15.07%. This index was by
34.3% higher than the data of the rats treated with Cin-
narizine. It should be noted that the consumption of glu-
cose was by 107.6% (p <0.05) and 67.1% (p <0.05) higher
in the group of the individuals that had been injected with
PIR-9 at the dose of 50 mg/kg compared to the rats with
treated dosages of 25 and 100 mg/kg, respectively.
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Table 4 — Concentration of lactic acid in blood plasma and glucose consumption by brain tissue during
the administration of various dosages of the PIR-9 compound and reference preparations for experimental
cerebral ischemia of rats

Group Lactate, mmol/l Consumption of glucose, mmol/l
FO 2.02+0.08 1.46+0.05
NC 11.354+0.08* 0.44+0.08*
Vinpocetine 4.82+0.2# 1.2340.07#/u
Cinnarizine 4.23+0.09# 1.02+0.03#
PIR-9 25 mr/kr 5.21+0.15# 0.66+0.08
PIR-9 50 mr/kr 3.54+0.16#/x/WA/ A 1.37+0.05#/W/A/ A
PIR-9 100 mr/kr 4.95+0.14# 0.82+0.03#

Note: * — statistically significant relative to the group of FO rats (p <0.05);
#— statistically significant relative to the group of NC rats (p <0.05);
K — statistically significant relative to the group of Vinpocetine rats (p <0.05);
w is statistically significant relative to the group of Cinnarizine rats (p <0.05);
A — statistically significant relative to the group of PIR-9 25 mg/kg rats (p <0.05);
A — statistically significant relative to the group of PIR-9 100 mg/kg rats (p <0.05);

FO is a group of false-operated rats;
NC is a group of negative control rats;

Vinpocetine — a group of rats treated with Vinpocetine (3.2 mg/kg);
Cinnarizine — a group of rats treated with Cinnarizine (5.6 mg/kg);
PIR-9 25, 50, 100 mg/kg — groups of rats treated with PIR-9 substance in dosages of 25, 50, 100 mg/kg, respectively

CONCLUSION. Bilateral occlusion of the common
carotid arteries causes mortality of 70% of individuals in
the negative control group, while in the surviving animals
the degree of neurological disorders reaches 7.83 + 0.33
points. Under the conditions of experimental cerebral isch-
emia in the untreated animals, a marked decrease in loco-
motor (by 80% (p <0.05) from the baseline values) and
orienting- research activities (stands by 89.5% (p <0.05)),
and peeps by 82.1% (p <0.05) of the baseline)), the increase
of the anxiety level, as well as reduced cognitive-mnestic
functions took place. In addition, in the post-ischemic pe-
riod in rats not subjected to pharmacotherapy, there was a
decrease in glucose consumption by brain tissues by 3.3
times (p <0.05) and an increase in the content of lactic acid
by 5.6 times (p <0.05) relative to false-operated animals.

The prophylactic administration of the pyrimidine
derivative under the laboratory code PIR-9 in various
dosages (25, 50, and 100 mg/kg) made it possible to par-
tially correct disorders arising against the background of
irreversible occlusion of the common carotid arteries in
rats. The best results were noted during the administra-
tion of PIR-9 compound (50 mg/kg). Thus, the survival
of the animals treated with PIR-9 50 mg/kg reached 80%,

hereby the neurological index was 2,19 + 0,23 points,
which was significantly different from the identical in-
dicator of the NC rats (72% (p <0, 05)) and the groups
of rats that had been injected with PIR-9 25 mg/kg (by
29.4% (p <0.05)). In terms of locomotor, orienting-re-
search and mnestic activities, this pyrimidine derivative
was also the most active at the dose of 50 mg/kg. The
50 mg/kg PIR-9 compound resulted in a statistically signif-
icant decrease in the concentration of lactic acid by 26.6%
(p <0.05) relative to the Vinpocetine group and by 16.3%
(p <0.5) in comparison with the group of rats treated with
Cinnarizine. The consumption of glucose by the brain tis-
sue against the background of PIR-9 (50 mg/kg) exceeded
that of the rats administered with Cinnarizine by 34.3%
(p<0.05) and it was 107.6% (p <0.05) and 67.1% (p <0.05)
higher than in the animals injected with PIR-9 at the doses
of 25 and 100 mg/kg, respectively.

Thus, it can be concluded that while studying the
dose-effect relationship, the PIR-9 substance exhibits
the most pronounced cerebrotropic effect at the dosage
of 50 mg/kg comparable with the effect of the reference
drug Cinnarizine (5.6 mg/kg) and the superior effect of
Vinpocetine (3.2 mg/kg).
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