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OEWCTBUE CEMAKCA U MEKCUOOJA HA MOOENAX ULLEMUN

MO3rA Y KPbIC

Buk. B. ficheuos’, T. A. BopoHuHa?

B onbITax Ha KpbICax yCTaHOBJIEHO, YTO HAa MO MIIEMHUH MO3Ta, BEI3BAHHOW ITEPEBsI3-
KO 00enx OOIIMX COHHBIX apTepHii, CEeMaKC M MEKCHI0J CTAaTUCTHYECKH JOCTOBEPHO yMe-
HBIIAIOT BBIPAYKEHHOCTH HEBPOJIOTNUECKOT0 Ae(UINTA i CHUKAIOT JIETAIbHOCTh KHBOTHBIX.
[Tpu sTOM U1 MEKCHIOIIA BBISBICHO JIMHEIHOE ycuieHne 3(dexra ¢ yBeIuueHUEM J103bl
(ot 30 o 120 mr/kr/cyT), Tora Kak NeicTBIE ceMakca, Hao0OpOT, OCIAOIAETCS ¢ yBEIUUe-
HueM 10361 (0T 0,3 o 1,2 mr/kr/cyt). Ha Mozienu uieMun ToJIOBHOTO MO3Ta, BHI3BAHHON
IPaBUTALMOHHON MEeperpy3Kod, ceMakC M MEKCHION INPH KypCOBOM IPOQHIAKTHIESCKOM
MIPUMEHEHUH CYIIECTBEHHO OCIAONISIOT BBIPAKEHHOCTh HEBPOJIOTMYECKOTO JAePHIUTA H
IPeIyNPEKAAIOT PA3BUTHE PETPOTPaJHON aMHe3un pedriekca TacCHBHOTO M30eTaHusL.

KumoueBble cjioBa: MIIEMHs TOIOBHOTO MO3Ta, CEMAaKC, MEKCH0JI, epeBsi3ka OOIIMX COH-
HBIX apTepuil, rpaBUTAIIMOHHAs Neperpy3ka, IPOTUBOMILIEMUYECKOE AeHCTBHE

BBEOEHUE

B Hacrosimee Bpems OpHTHHAIBHBIE OTCYCCTBCHHBIC
JICKapCTBCHHBIC MIPENapaThl CeMakKe (TeTTanenTH METHO-
HHIJI-TTY TAMIIT-TUCTH NI (DS HUITATaHFII-TTP OJTFIT-TJTH LTI -
TIPOJIMH) U MEKCHIION (2-3THII-6-MeTHI-3-TUAPOKCUTTHPHU-
JIMHA CYKIIMHAT) MIHPOKO MPUMEHSIOT B Pa3IMuHBIX 00a-
cTax MeauiHbEL. O0a mpemnapara UCHOoNb3yIoT B HEBPOIIO-
THH TIPU OCTPON U XPOHUYECKOW HETOCTATOUHOCTH MO3TO-
BOTO KPOBOOOPAIIICHUS U CBSI3aHHBIX C HEH 3a00JICBaHHUSX,
B TOM YHCJIC IIPU MO3TOBOM HHCYIIBTE U €TO MTOCIICACTBUIX
[3,4,7,10, 11, 13].

[enbro Hactosimedl paboThl SBHUJIOCH CPaBHUTEIHHOE
H3yYEeHHUE B OKCICPHMEHTE Ha KPHICAX MPOTHBOUIIEMHYC-
CKOTO JICHCTBHUS CEMaKca W MEKCHII0a C aHAJIHM30M 3aBH-
cuMocTH J103a — 3 (dEeKT Ha TPAJTUITUOHHON MOJICITH HIlIe-
MMM TOJIOBHOIO MO3ra, BBI3BAHHOM OKKIIFO3WMEH OOIIMX
COHHBIX apTepHid, M Ha MOJCIH HIIEMHH MO3Ta, BBI3BaH-
HOM IpaBUTAIIMOHHON MTEPETPY3KOi.

METOAbl NCCNEAOBAHUA

OHBITBI IMPpOBOANIIN HA 6GJ'II)IX HEJIMHEHHBIX KpbICax-caM-
nax maccoit 220 —-290r1, comepkaluxcsi B CTaHAAPTHBIX
yCInoBUsIX BUBapHs. [IpOTHBOMIIIEMUYECKYIO aKTHBHOCTh Be-
HIECTB OLICHUBAJIN Ha XWUBOTHBIX C 3KCHepI/IMeHTaﬂLHOﬁ
HIIEMUEH TOJIOBHOTO MO3ra Ha JByX mojeisix. [lepByro mo-
JIelTb  BOCTIPOM3BOIMIIM IyTEM OJIHOMOMEHTHOW NepeBs3KU
(o obmieit aHecTe3uei AIPUpPoM st HapKo3a) 00CUX OOIIUX
COHHBIX apTepuil. JKMBOTHBIC KOHTPOIBHON TPYIIIIBI TOTyYa-
JIM TOJIBKO U30TOHMYECKHA pacTBop Harpus xjopuaa (NaCl).
B MOONBITHBIX TPyMIax XUBOTHBIM BBOJIWIIA BHYTPHOPIO-
mwunHo cemakc (0,3, 0,6 u 1,2 mr/kr/cyr) u mMekcunon (30,
60, 90 u 120 mr/kr/cyt) 1 pas/cyr B Teyerue 7 CyT; B mep-

1 0AO “Bcepoccuiickuii HayqHBIH IEHTp 110 6€3011acHOCTH OHOIIo-
THYECKH aKTHBHBIX BelecTB”’, MockoBckas obnacts, moc. Crapas
Kynasna, 142450, yi. Kupoga, 23.

2 JlaGoparopust micuxopapMakororiu (3aB. — mpod. T. A. Bopo-
nuna) ['Y HUU ¢papmaxonorun um. B. B. 3akycosa PAMH, Mo-
ckBa, 125315, yn. banruiickas, 8.
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Bble CyTkH — 4epe3 1, 3 u 6 4 mocie onepanuu. JKuBOTHBIX
ToCcJIe OTepanyi HAOMIOAAN B TCUCHUE 2 HEIETb C PETUCT-
panmeii BEDKMBaeMOCTH KpbIc. HeBpomormueckuit aeuiut
(HA) y >KMBOTHBIX ompenensuii B Oamiax IO IOKaie
C. P. McGraw u coasr. [15] B Mogudukarm U. B. T'anaym-
KHHOHM M COaBT. [6] KakIblii yac B TeueHue 24 4, a 3atem |
pa3 B CyTKH. TSDKECTb COCTOSIHUS OIIPEIEIISUIN IO CYMME CO-
OTBETCTBYIOIINX OAJIIOB.

Bo Bropoif Monenn UIIEMHIO TOJTOBHOTO MO3Ta BBI3BIBAIN
TPaBUTAIIMOHHON paauaIbHON MEeperpy3Kkoil B KpaHHO-Kayaa-
JHHOM HAlIPaBJIEHHUH, CO3[aBAEMON C IIOMOIIBIO CIICIHAIb-
HoU nieHTpudyru quamerpom 2 M [5]. 17 3Toro Kpeic Iome-
Ay B KOHTEHHEPBHI HEHTPU(YTH B CTPOTO KPAHHO-Kay/laJlb-
HOM HaIpaBJIeHUN OTHOCHTEIIEHO BEKTOpa
HEHTPOCTPEMHTEIIFHOTO YCKOPEHHsI, BEIMYMHA KOTOPOTO CO-
crasisiia 10 g B redenue 6 mun. [Tocne nenrpudyrupoBaHus
y KHBOTHBIX omnpexnemsiin HJI, kak ommcano Beime. Kpome
TOTO, JIO BO3JEHCTBHS T'PAaBUTALMOHHOW MNEPErpy3KH KPBIC
00ydJasnu ycjIoBHOU peakiuu naccuBHoro uszderanus (YPIIN)
[14]. Coxpannocts YPIIM mposepstin uepe3 24 u mocie
OKOHYaHMA AEUCTBUS neperpysku. Ilpenaparsl BBoauIu (110
BO3/eHCTBHs) BHYTpUOpronmuno 4 pasa (1 pas/cyr B Teue-
Hue 3 cyT 1 3a 45 MUH J10 Hadaia ueHTpudyruposanus). JKu-
BOTHBIC KOHTPOJIBHOM TIPYIIIbl IOJIyYadd H30TOHUYECKUU
pactBop NaCl.

CrarucTiyeckyro 00pabOTKy pe3y/bTaToOB HCCIICAOBAHHN
MIPOBOIMIIM C MCIIOJIh30BAaHUEM ITaKeTa nmporpamm Biostat.

PE3YJIbTATblI U UX OBCYXOEHUE

1. H3yuenue oeticmsus cemaxca u Mekcuoona Ha mMooe-
JIU UeMUU 20JI08HO20 MO32d, 8bI36AHHOU Nepessa3Koll obe-
UX 00WUX COHHBIX apmepuil

Pesynbrarel JeHCTBUSI BEIIECTB HA MOJAEIHU C JBYCTO-
POHHEH MepeBsA3KOH OOIIMX COHHBIX apTEePUI MpeCTaBIIe-
HBI B Ta01. 1. IToka3aHo, 4TO y KpbIC KOHTPOJIBHOM Ipym-
el HJI 6bu1 Hambosee BeipakeH (8,8 + 0,1 6aina) gyepes 2
U 3 cyT Hocne ABYCTOPOHHEH HepeBs3KH OOIIMX COHHBIX
apTepHid; IPH 3TOM B KOHTpose noruomno 24 % (16 xpsic
13 67) )KUBOTHBIX.
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Tabnuia 1. V3mMeHeHHe HeBpoJornyeckoro aedunuta (B 6a/u1ax) y Kpbic HOc/e IBYCTOPOHHEI MepeBSI3KM 00X COHHBIX apTepuii Mo BiIus-

HHEeM ceMaKca H MeKcumona, M+ m

Cpok 1nocie onepauuu

Bemecrso

(n03a, mr/xr/cyr) 124 24 4 2 cyr 3cyr 5cyr 7 cyT 14 cyt

0,9 % pacteop 8,5+0,1 8,7+ 0,1 8,8 £0,1 8,8 £0,1 8,7+0,1 8,7+ 0,1 8,6 £0,1
NaCl (koHT-
postb n = 67)

Mexkcumon (30) 5,4+0,1%* 5,9+0,1%* 6,4+0,1* 6,3+0,1%* 6,2+ 0,1%* 6,0 £0,1%* 5,8+ 0,1%*
(n=28)

Mexcumnon (60) 5,2+0,1%* 5,8+ 0,1%* 6,1 £0,1* 6,1 £0,1%* 6,0 £0,1%* 5,8+ 0,1%* 5,5+0,1%*
(n=20)

Mexkcumon (90) 49+£0,1* 5,0+ 0,1%* 5,4+0,1% 5,4+0,1%* 5,2+0,1%* 5,1 +£0,1%* 5,0+ 0,1%*
(n=20)

Mexkcumnon (120) 4,7+£0,1%* 4,9 +£0,1%* 5,0+ 0,1%* 5,0+ 0,1%* 4,8+0,1% 4,7+0,1* 4,6 £0,1%*
(n=20)

Cemaxc (0,3) 4,8+£0,1% 4,9 +£0,1%* 5,5+0,1* 5,5+0,1%* 52+0,1%* 5,1+£0,1%* 49+£0,1%*
(n=28)

Cemaxc (0,6) 5,3+0,1%* 5,7+0,1%* 5,9+0,1%* 5,9+0,1%* 5,8+ 0,1%* 5,5+0,1%* 5,4%0,1%*
(n=20)

Cemaxce (1,2) 6,2+ 0,1%* 6,9 +0,2% 7,3+£0,2% 7,3 +£0,2% 7,2 +0,2% 7,0 £0,2% 6,8 £ 0,2%
(n=20)

IIpumeuanue. 3ech u B Ta0M. 2: ¥ — p < 0,05 — 3HAYUMOCTB pa3IHUKii 10 CPABHEHHIO C KOHTpoJsieM (Kputepuii CThrOJICHTA).

YcTaHOBIIEHO, YTO CEMaKC OKasbIBasl Hauboliee BbIpa-
KeHHoe JieficTBue B 1o3e 0,3 MI/KT/CyT, 9TO BBIPAXKAIOCh
B JIOCTOBEPHOM CHIDKCHHH JICTAILHOCTH JKUBOTHBIX JI0
7% (p <0,05) u ymensiuenun HI (Tabin. 1). B 6onee BbI-
cokux nosax (0,6 m 1,2 mr/kr/cyr) sddexr mpemapara
ObUT  cymiecTBeHHO ciiabee. Hampumep, B 03¢
0,6 Mr/Kkr/cyT netaibHOCTh coctaBisuia 15 % (p > 0,05),
a B no3e 1,2 mr/xr/cyt — 20 % (p > 0,05). Ciemosarens-
HO, 2 PEKT cemakca 0CIadIIeTCs C yBETHICHUEM JT03HI (B
nozax or 0,3 no 1,2 mr/kr/cyr). IlonmydeHHBIE NaHHBIE
OOBSICHAIOTCS HATMYKEM Y CeMaKca MepPeBEepHYTOH KOJIo-
KOJI000pa3HOH 3aBHCUMOCTH 1032 — 3P ekT [2, 9].

B cpaBHeHHE ¢ ceMaKcOM MEKCH01 UMEET JTUHEHHYIO
3aBUCHMOCTE 71032 — 3((EKT U ero mpOTUBOHIICMUYE-
CKOC JCUCTBHE YCWIMBACTCS C YBEIHMYCHHUEM JIO3BI
(tabm. 1). Tak, HampuMep, Ipenapar yMeHbIIad JeTalb-
HOCTB KpbIC B go3ax 30 u 60 mr/xr/cyt mo 14 % u 10 %
(p>0,05) coorBercTBeHHO, B n03¢ 90 Mr/Kr/cyT — 110
5% (p<0,05), a B nose 120 mr/xr/cyr — mo 0%
(p <0,05). CxonHble H3MEHEHHSI TIPOUCXOIMIIU IO BITHSI-
HUeM Mekcunona u npu oueHke HJI. BwiaBnennas mist
MEKCHIONIa JIMHCIHAS 3aBHCUMOCTH MPOTHBOHIICMUYE-
CKOTO JCWCTBHS OT J03bI MPOSBISCTCS W B OTHOIICHHUU
npyrux 3¢dQekToB mpemapara, B 4aCTHOCTH, aHTHAMHE-
ctaueckoro [9].

2. Uzyuenue oeticmsust cemMakca u MeKCuoond Ha Mooe-
JU UWeMUl 20N06HO20 MO32d, 8bl36ANHOU 2PAGUMAYUOH-
HOl nepezpy3Kou

W3 40 XKMBOTHBIX KOHTPOJIBHOM TpyHIbI mocie 6-Mu-
HYTHOTO IeHTpHu]yruposanus (yckopenue 10 g) mornbma
1 xpeica (2 %). B mogonsITHBIX rpymnnax ()KUBOTHBIM BBO-
JIWIIA CEeMaKC WMJIM MEKCHJION) THOENU JKUBOTHBIX HE Ha-
OJIIOAJIOC.

ITocne neHTpudyrupoBaHus y KOHTPOJIBHBIX KPBIC
nposiBisuica H/I B Buae BANOCTH, 3aMeIJIEHHOCTH JIBHYKE-
HMI, TPEMOpa KOHEYHOCTEH, MOJyNTO3a/NT03a, Iape-
3a/mapannya OJHON WIM HECKOJIBKUX KOHEYHOCTEH; IpH
stom HJI B cpeanem cocransin 8,5 + 0,1 6amna (tadm. 2).

Mekcumon B go3ax 30 u 90 Mr/kr/cyr 3HAYUMO
(p <0,05) ocnabnsn BeipakeHnocts H B 1,5 u 1,7 paza
COOTBETCTBEHHO, a ceMakc B 03ax 0,3 u 0,6 mr/kr/cyT —
B 1,7 u 1,3 paza (p <0,05) coorBercTBeHHO (Tabdm. 2). ¥
JKUBOTHBIX BCEX TPYIII, BKIFOUAsi KOHTPOJIBbHYIO, 4epes 6 u
nocie HEeHTPU(YTHPOBaHUS BU3YAJIbHO Y)KE HE BBISBIIS-
mcb npusHaku HJL.

BozpaeiicTBue rpaBUTaliMOHHON NEPErPYy3KU BbI3bIBAJIO
y OombimHCTBa KpbIc (75 %, p <0,001) perporpanHyro
amuesuro YPIIU (ta6m. 3). Cemaxkc B nosze 0,3 mr/kr/cyr
MIPAKTUYECKH MMOJHOCTBIO MPEOTBPAIA]l PAa3BUTHE aMHE-
3MM, OHAKO MPH IIOBBIIEHUH 10361 10 0,6 Mr/Kr/cyT ObLI
HeapexTrreH (Tadi. 3). Mekcumon B 1o3e 30 Mr/kr/cyr
HE OKa3blBaJl aHTUAMHECTUYECKOrO JIEHCTBUSA, HO B J03€
90 mr/kr/cyt 3Hauumo (p <0,01) yMmeHbIIAT BbIPAKEH-
HOCTh aMHe3uH B 2,3 pa3a (Tadm. 3).

Tabnuia 2. Bausgnue ceMakca M MEKCHAOJA HA BBIPAXKEHHOCTDb He-
BpoJiornueckoro aeunurta (H/I), BBI3BAHHOTO y KpbIC BO3/1€iiCTBHEM
rpaBUTANMOHHOI neperpy3ku (yckopenue 10 g)

VYcaoBus ONBITOB U BELIECTBO Yucio H/,
(mo3a, mr/xr/cyr) KpBIC Gasutsl
0,9 % pactsop NaCl + meperpyska 39 8,5+0,1
(KOHTPOJIB)
Mexkcunon (30) + neperpyska 15 5,6 £0,1%
Mexkcumon (90) + meperpy3ska 20 5,1+0,1%*
Cewmakc (0,3) + meperpyska 22 5,0£0,1*
Cewmakc (0,6) + neperpyska 16 6,3+0,1*
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Tabnuua 3. BamsHue cemMakca M MEKCHIOJA HA AMHECTHYECKHil
3¢ deKT, BbI3BaHHDII Y KPbIC BO3/I€iiCTBHEM IPaBUTALNMOHHOI mepe-
rpy3ku (yckopenue 10 g)

Yucio KpbIC €
amHesueit YPIINU

VcaoBus onsIToB U Be-  O6miee Yucno kpslc,
mecTBo (103a, YHUCIIO 00yUYHBIIUXCS Hepes 24} mo-
Mr/Kr/cyr) KPBIC VPIIN, & ~ ©1C BOsACHCTBA
neperpysku, %

0,9 % pactBop 29 26 (90) 6 (23)
NaCl + ncesnomne-
perpyska KOB (kxosn-
Tpoiasb 1)
0,9 % pactBop 39 36 (92) 27 (75)°°°
NaCl + neperpyska
(koHTpOIB 2)
Mekcunon 15 14 (93) 7 (50)
(30) + meperpyska
Mekcumon 20 18 (90) 6 (33)**
(90) + meperpyska
Cemaxkc (0,3) + me- 22 21 (95) 6 (28)***
perpyska
Cemaxc (0,6) + me- 16 15 (94) 8 (53)°
perpyska

Ipumeuanue. Pasinuus CTaTMCTHYECKU 3HAYMMbI [0 CPABHEHHMIO C KOHT-
ponem 1° 1 kouTpONEM 2* cooTBeTCTBEHHO (TOuHBI MeTos Dumepa): © —
p<0,05,** — p<0,01,°°u*** — p<0,001. KIB — KOMILIEKCHOE K-
CcTpeMasTbHOe BO3/IeHicTBHE.

Taknm 00pa3oM, Ha MOZEH MIIIEMUH TOJIOBHOTO MO3Ta,
BBI3BAHHOM IPaBUTAINIMOHHON TIEPETPy3KOi, CEMaKC U MEK-
CHIION TPH KyPCOBOM MPO(MIAKTHYCCKOM MPUMEHECHHU
OKAa3bIBAIOT OTYETIIMBOE 3aIIUTHOE ACHCTBUE, IPETYIPExK-
nast passutue HJI n Hapymenus namsata. CxoqHoe JeicT-
BHUEC B YCJIOBUAX HIICMHHU T'OJIOBHOTO MO3Ta, BBI3BAHHOM
TPAaBUTAIMOHHON TEpPEerpy3Kol, OKa3bIBAIOT KAaBHHTOH,
(eHunOyT, KanTONpPHJI, PHATIAMPHI U Jo3apTaH [1, 5, 8, 12].

BbIBOAbI

1. Cemakc (0,3 mr/kr/cyr) um wmekcumon (90 wu
120 mr/kr/cyT) nipu jeueGHOM KypcoBoM BBeaeHnu (7 cy-
TOK) OKa3bIBAIOT MPOTHBOMIIIEMUYCCKOE JICHCTBUE Y KPBIC
C JIByCTOPOHHEH TIepeBs3KON OOIINX COHHBIX apTEepPHid,
9TO BEIPAYKACTCS B IOCTOBEPHOM YMEHBIICHHH HEBPOIIO-
THYECKOTO Ne(HUIUTA U THOCIH KUBOTHBIX. [ Mekcumo-
JIa TIOKa3aHo JIMHEeHHOe ycuieHne dPQeKra ¢ yBeInICHU-

Buk. B. SIcnenoB u T. A. Bopouuna

eM JI03bl, U1 ceMakca — ociadnenue 3pdexra ¢ yBemnu-
YEHHUEM JI03BL.

2. Cemaxce (0,3 mr/xr/cyt) u Mexcuaoin (90 Mr/kr/cyT)
IpU KypPCOBOM TNPOPHIAKTHYECKOM MPUMEHEHUH CTaTH-
CTUYECKU JJOCTOBEPHO OCHAOJSAIOT BBIPAXKEHHOCTh HEBPO-
JIOTHYECKOTO JIe(DUINTA U MPEIYTPEKIAIOT PAa3BUTHE PET-
porpagHoOil amMHE3UMH YCJIOBHOTO pediexca MacCHBHOTO
n30eraHus, BBI3BAHHBIX BO3JICHCTBUEM TPABHUTALMOHHOU

HeperpysKH.
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EFFECT OF SEMAX AND MEXIDOL ON BRAIN ISCHEMIA MODELS IN RATS

Vic. V. Yasnetsov' and T. A. Voronina?

! All-Russia Center for Safety of Biologically Active Substances, ul. Kirova 23, Staraya Kupavna, Moscow oblast,

142450 Russia

2 Zakusov Institute of Pharmacology, Russian Academy of Medical Sciences, ul. Baltiiskaya 8, Moscow, 125315, Russia

It was established that semax and mexidol significantly reduced neurological deficiency and increased the survival in rats with model brain ischemia induced
by the bilateral ligation of common carotid arteries. Mexidol exhibited a linear dose — effect relationship (in a range of doses from 30 to 120 mg/kg per day),
while the effect of semax decreased with increasing dose (in a dose range from 0.3 to 1.2 mg/kg per day). Preventive course administration of semax and mexi-
dol considerably reduced neurologic deficiency and amnesia in a step-down passive avoidance situation in rats with model brain ischemia caused by gravitation

overload.

Key words: Semax, mexidol, brain ischemia, bilateral ligation of common carotid arteries, gravitation overload, antiischemic effect





