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QODEKTblI SMOIMNATIA HA NMEPEXUBAIOLLNX
CPE3AX T'MNMNOKAMIIA KPbIC

Buk. B. fAAcHeuos', T. A. BoponuHa?, C. fl. Ckauunosa3,
B. B. AcHeuoB'

Ha nepexxuBarolyx cpes3ax TUINOKAaMIa KPbIC SMOIAr U MEKCHUAONI B KOHLIEHTPALHU
4 MM 1OaBIAIM OPTOLPOMHBIE MOMYSILHMOHHBIE OTBeTHl B mosne CAl Ha 58£4% u
43 + 3 % cootBercTBeHHO. Criennduyecknii HEKOHKYpeHTHBIH anTaroHnct NMDA-penen-
TopHoro komiiekca MK-801 ocnabmsan yrueratomee aeiictue smonara Ha 38 + 4 %, a Mex-
cunona — Ha 73 = 6 %, nedcTBys B OTHOIIEHHM IepBoro B 1,9 paza MeHee BbIpa)K€HHO.
Crenduyeckuii 6mokarop rmyramarabix AMPA-penentopoB CNQX nmpakTHUECKH TTOJIHO-
CTBIO OJIOKMpOBaN Aenpeccupyromuii 3ddexr smonara nmbdo ocinadmsut ero Ha 54 £5 %,
JieiicTBys o KpaiiHel Mepe B 1,4 pasza Gonee BbipakeHHO, yeM MK-801. B nupamumHbix
Heliponax nonsg CAl runmnokaMma KpelcsT 3Monar (2 MM) yrHeta Bo30y>KAaI0IUHi ITOCTCH-
HaNTHYECKUH TOK, BEI3BAaHHBIN paszapaxxeHneM Koyutarepanei [addepa, va 92 + 3 %, a Ha
¢done neiicTBusl crienuduueckoro Onokaropa rimyramatHeix AMPA-penentopos NBQX ero
nerpeccupyronmii 23QheKT mpakTHIeCKH MOIHOCThIO ocinadisuics Ha 95 + 4 %. Cnenosare-
JIBHO, MOXKHO TIpeIoJiararhb, 4YTO THIMOKAMIT UTPAeT CYLIECTBEHHYIO POJb B peaH3alliu
LEeHTPAIBHOTO AeHCTBUsI dMonara. [Ipu sToM ero shQekT peannsyercst yepe3 aKTHBALUIO
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AMPA -penientopos.

KuroueBbie ciioBa: smomnar; rummnokami; mose CA1l; AMPA-penentopsr; KPBICHL.

BBEOEHUE

HoBblli OTEUeCTBEHHBI JEKApCTBEHHBIN Ipenapar
sMornar (ATHIMETWITHAPOKCUITUPUINHA aleTHITITyTaMH-
HaT; 3A0 “®apm®Pupma “CoTekc”) OTHOCUTCSI K MPOH3-
BOJHBIM 3-THIPOKCUIIMPHUINHA U 0ONanaeT BBIPaKCHHEI-
MU aHTHaMHECTUYECKUMH, HEHPONPOTEKTOPHBIMU U IIpO-
TUBOTUIIOKCUYECKUMHU CBOMCTBAMH Yy >KUBOTHBIX [6]. OH
yenewmno npomen (azy Il kIuHIYecKoro ucciae oBaHus
y HALMEHTOB C KOTHUTUBHBIMU HapyLIEHUSMHU COCYIUCTO-
TO IIPOUCXOXK/ICHUSI.

Kax u3BeCTHO, TMIIIOKAMIT YeIOBEKa W KMBOTHBIX —
LEHTpaJIbHAsT MHOTO(QYHKIIMOHATbHAS CTPYKTypa JIUMOU-
YeCKOH CHCTEMBI, ydJacTBYyIOIIas B IpoLeccax MNaMsATH
(KOHCONMIAIMSA €€ CIeOB, COXPaHEHNE U 3a0bIBAHNE HMH-
¢dopmanun), o0yueHus, GOpMUPOBAHUU IMOLHUIT U BBICTY-
Harolasl B KauecTBe UHTErpaTopa MyIbTHMOJAIBHOM CeH-
COpHOM WH(pOPMAITUK BO BPEMEHHU U MPOCTpaHCTBe. B ya-
CTHOCTH, OH TpeIHa3HAuCH AJISI XpaHEHHs U o0paboTKu

OI'BYH “TocynapctBennslit Hayunblii nentp PO — Mucrutyr
MenuKo-Ononornueckux npodinem Poccuiickoli akagemMuu Hayk”,
Poccust, 123007, Mocksa, XoporieBckoe mocce, 76A.

OI'BHY “HayuHo-mcciie1oBaTeIbCKHi HHCTHTYT (hapMaKoJIOTHH
umenu B. B. 3akycoBa”, Poccus, 125315, Mocksa, yi. banruii-
cKas, JI. 8.

AO “Bcecoro3Hblii HaydHBIH HEHTP MO 0€30MacHOCTH OMOJIOTH-
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MIPOCTPAHCTBEHHOW MH(POPMAIIUH U HEOOXOIMM Il OPH-
EHTAlIMK, a TaKoKe ISl peLeHNs JaXke MPOCTeHIINX 3a/1ad,
TpeOyIOUIMX MPOCTPAHCTBECHHOW MaMATH — UTPAET POJIb B
IIOUCKE KpaTdalIIUX MyTed MEXIY YK€ XOPOIIO U3BECT-
HeIMH MecTamu [4, 8 — 10, 12 — 14]. Bonee Toro, B HEM y
JKUBOTHBIX (KPBICHI) WACHTH(QHUINPOBAHBI KIETKH ‘‘TIaMs-
TH U MecTa”.

JUis pacmmppoBKH MEXaHH3MOB JICHCTBHUS JIEKapCT-
BEHHBIX CPEJCTB MPUHATO UCIOIb30BaTh NEPEKUBAIOLINE
MOTEpEYHbIe Cpe3bl THUINOKaMIa, COXPAHSIOIINE HOp-
MaJbHO (DYHKIIMOHHPYIOUIHE BHYTPEHHUE CHCTEMBI CBSI-
3€il, Ha KOTOPHIE B DKCIEPUMEHTE MOXKHO JIOKATHHO BO3-
JISHCTBOBATH PA3JIUYHBIM 00pa30M, IPUMEHSIS KaK Iperia-
parbl, Tak U aHaJu3aTopHble Bemectna [3, 7, 11, 15].

B cBsi3u ¢ 3THM 3anadeil HacTosIeH paboThl SBUIOCH
HcclieoBaHue A(PQPEKTOB 3MoMara Ha MEPEKHUBAIOIIUX
cpe3ax FHIIOKaMITa KpbIC.

METOAbl NCCNNEAOBAHUA

OKCIEPUMEHTHI TPOBOJMIIN Ha EPEXKUBAIOIINX Cpe3ax
runmnokamna 67 OeNnbIX HEJIMHEHHBIX KPBIC-CAMIIOB Mac-
coii 180 — 200 r (pmman “Crondosas” ®I'bBYH HUUBMT
®OMBA Poccun, MockoBckast o0macth). ColepkaHue xu-
BOTHBIX COOTBETCTBOBAJIO MPaBHJIaM JIaOOPaTOPHOM Mpak-
TUKU U NpuKa3zy MuHucrepcrsa 31paBooxpanenus PO or
01.04.2016 Ne 1991 “O6 yrBepxnenuu [IpaBun HaIexKa-
mieit taboparopHoi mpakTuku”’. McciienoBaHus BEIIOTHE-
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WcxomHblIii OTBET Owmomnar [4 MM], OrmbiBanue, 30 MUH
30 MuH
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Ucxonublii oTBET Mexkcunon [4 mM], OrMmeiBanue, 30 MuH

30 muH
10mMB

10 mc

Puc. 1. Biusaune smonara (a) n Mekcunona (0) B KOHIEHTpALUN
4 MM Ha OpTOAPOMHEIE TMOMY/SIUOHHBIE OTBETHI B noste CAl rum-
MOKamIIa KpbIc.

HBI C COONIONCHNEM HAIMOHAJIBHBIX W MEKTyHAPOTHBIX
TpeOOBaHUH 1O COMEPKAHNUIO U TYMAaHHOMY OOpaIICHUIO C
JKUBOTHBIMU. [IpUrotoBieHne U MHKYOMpPOBaHUE CPE30B
npoBowiid Kak omucano B [1]. CocraB mepdy3noHHOM
cpensl (MM): NaCl — 126; KCl — 3; NaH,PO, — 1,25;
MgSO, —1,2; CaCl, —2; NaHCO; — 26; mmoko3za — 10.
PactBop Hacskimanu ra3zoBoit cMecsto 95 % O, u 5 % CO,
(pH 7,4 npu temmieparype 35 £+ 0,5 °C). CxopocTs mpoTo-
Ka cocTaBisuia 2 mut/mMuH. [lepros agantanum cpesa K yka-
3aHHOM COJIEBOM Cpefie MPOoJoJIKalcs He MeHee | 4, rmocie
Yero NpUCTYNalu K PETUCTPALIMM UCXOAHBIX MOKa3aTeIeH.
CyMMapHYI0 3JIeKTPHUYECKYI0 aKTHBHOCTh PETHCTPUPOBA-
nu B nupamuaHoM cioe noist CAl ¢ moMoIpio OfHOKa-
HAJBHBIX CTEKISTHHBIX MHUKPOAJIEKTPOIOB, 3alOJHEHHBIX
0,15 M pactBopom NaCl; peructpupoBain TaKKe OpPTO-
JIPOMHBIE TTOMYJISIIIMOHHBIC OTBETHI [ 1].

YacTp 3KCIIEpUMEHTOB MpOBeleHa Ha MEePeKUBAIOLINX
cpes3ax THMIokamma 16 6eIbIx HeTMHEHHBIX KPBICAT-CaM-
11oB B Bo3pacte 13 — 17 cyt. [IpurorosieHne u HHKyOHpO-
BaHue cpe3oB TonmuHou 300 —400 MKM MpoBOAUIIHN CO-
mracHo [1]. Cocras nepdy3unonnoi cpeasl (MM): NaCl —
126; KClI — 3; NaH,PO,-1,25; MgSO,-1,2;
CaCl, — 2,4; NaHCO; — 26; rmoxo3a — 10. PactBop Ha-
CBIMIANIK ra3oBoi cMechro 95 % O, u 5% CO, (pH 7,4
npu temmeparype (20 £ 0,5) °C). CkopocTh NpoTOKa co-
cramsuia 4 mur/muH. [leprox amanrammu cpesa K yka3aH-
HOM comeBoit cpezie mpopoipkaics He meHee | 4. C momo-
opl0  MeTola JIOKaJbHOH  (uKcanuu MOTEeHLHMaa
(patch-clamp) B koH}UTrypamuu “nenas KIeTka” perucT-
pupoBanu Heiiporsl oomacti CAl runmokamma, UCIONb-
3ys yeuwnmutenb EPC-7 nmist mokansHOW (UKcamy MoTeH-
nuana U OOpOCHIIMKATHBIE MUKPOIEKTPOAbI AUAMETPOM
1,5 MM (comporuBnenue 3 —6 MOwm). Perucrpuposanu
BO30yKnaromuii nocrcurantuueckuid Tok (BIICT), BEI-
3BaHHBIN pasapaxenueM kosuarepaneii laddepa. Heii-
POHBI BH3YyaJIM3UPOBaHbI C MOMOIIBIO HH(paKpacHOW Ka-
Mepbl IR-1000E. Bee curnasibl 0butn 00paboTaHbl (DUITBT-
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Puc. 2. Brnusane smomara (a) n mexcugona (0) B KOHIGHTpAIUU
4 MM Ha ¢one peiictBust MK-801 B xonnenrpanuun 50 MkM Ha op-
TOAPOMHbIE NOMYJSILMOHHBIE OTBeThl B mosie CAl rumnmoxamma
KpEIC.

pom 30 x['m u 3aperucTpupoBaHbl MPH TOMOINM AHAJIO-
ro-mudpoBoro npeodpaszosaress u mporpammel pClamp-7.
Jns  00pabOTKM JaHHBIX HCIIONB30BAIN  IPOTPAMMY
Clampfit-9. beuto uccnenoBaHo BIUSHHUE JIEKAPCTBEHHBIX
npernapatoB Ha BIICT B mupaMujgHbIX HEHpOHAX OIS
CA1l runmokammna. bonee monpoOHO MeTOIMKa ONMUCAHA
panee [2].

B pabore ucnonb3oBany smMonar (STHIMETHITUAPOKCH-
MUPUAMHA alleTWINTyTaMHHAT B Buae cyoctanuuu; OO0
“BuoH”) W MeKcuaon (ITWIMETHITHIPOKCUIIMPUINHA
cykiuHar B Buze cyocraniun; OOO “buon”), a Takxke B
KaueCTBE AHAIM3ATOPHBIX BEIIECTB CHEIU(PHUCCKUN He-
KOHKYpPEHTHBIN aHTaroHucT NMDA-perenTopHOro Kom-
wiekca MK-801 (Sigma-Aldrich, CIIIA) u cnenuduye-
ckue Onokaropel mryTamatHeix AMPA-pernentopoB
CNQX u NBQX (“Tocris”, Benukobputanus).

CrarucTiueckyro 00paboTKy pe3ylabTaToB HCCIE0Ba-
HUIl TPOBOIWIA C TOMOIIBI0 TporpammMbl BioStat 2009
Professional, ucmomnb3ys, B TOM 4HCIIe, TAPAMETPHUCCKHIN
t-xpurepuii CTbIOZICHTA.

PE3YJNbTATbI U UX OBCYXOEHUE

ITepdysus cpe3os (n = 12) pacTBopamMu, COACPIKAIAMHI
ot 1 MxM 110 2 MM sMmormara, CymecTBEeHHO HE U3MEHsIa
MOMYJISIIIMOHHBIC OTBETHI (JIATCHTHBIH MTEPUOJ, aMILTUTYA
U uxX ¢opMa HE U3MCHSUINCH). DMOIIAr B KOHIICHTPAIUU
4 MM (n=7) ToAaBIsUT OPTOAPOMHBIEC MOMYJISIIMOHHbIE
otBeThl Ha 58 +4 % (p < 0,001, puc. 1, a). [locne oT™bI-
BaHMs BemlecTsa (10 1 4) opToApOMHBIE OMYIALMOHHBIE
OTBETHI MOJTHOCTHIO BOCCTAHABIMBAIUCK (puC. 1, a).
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Puc. 3. Biusane smonara B kKoHIeHTpanun 4 MM Ha ¢oHe aeict-
Bus CNQX B koHUeHTpauuu | MKM Ha OpTOAPOMHBIE OMYJISIUOH-
Hble oTBeThI B nosie CA1 runmnoxamna kpsic: a — CNQX npaxruue-
CKH TIOJHOCTBIO ONOKHPYET Jenpeccupyroummid 3¢p¢eKT sMmormnara;
6 — ociabnenne CNQX nenpeccupyromiero 3¢ dexra smomnara.

Mexkcuaon B koHmeHtpanuu 4 MM (n =7) momaBisit
OpPTOAPOMHBIC TOMYJSIIHOHHBIE OTBeTHI Ha (43 £3) %
(p <0,001, puc. 1, 6). [locne orMbIBaHUS MEeKcUoNA (10
1 9) OpTOAPOMHBIEC TOMYJSIIUOHHBIE OTBETHI MOJIHOCTHIO
BOCCTaHaBMBajJuCh (puc. 1, 6). CnenoBarenbHO, SMOIAr
OKa3bIBaeT OoJiee BBIPAKEHHOE YTHETalollee ACHCTBHE,
yem mekcuon (B 1,3 paza, p <0,02).

Ha done nelicTBus cneunuyeckoro HEKOHKYPEHTHOTO
antaronucra NMDA-penentopHoro xomruiekca MK-801
(moGaBieHue B epdy3UPYIOIIYIO )KUAKOCTh B KOHIIGHTPa-
uun 50 MkM 10 BBeneHUs B cpeay aMonara (n = 7) uiun
Mekcuona (n = 7) B KOHIIeHTpauu 4 MM) Jienpeccupyro-
muit 3¢¢pexr BemecTB ocmabmsuics Ha 38+4% wu
73 £ 6 % coorerctBerHo (p < 0,05, puc. 2). CnenoBa-
tenbHO, MK-801 ©Oonee BwIpaxkenHo (B 1,9 pa3sa,
» <0,001) ocnabnsier yraeratoniee JeiicTBe MEKCHI0Ia,
9geM 3MoIara.

Ha ¢omne meiictBus crnerupuaeckoro 610karopa ryTa-
MatHelx AMPA-peuentopoB CNQX (B KOHLEHTpaIuu
1 MxkM) nenpeccupyromuii 3¢gdekr 3monara (B KOHICH-
Tpauuu 4 MM) WIN NPaKTUYECKU IMOTHOCTBIO OJIOKUPO-
Bajcsa (n =2, puc. 3, a), win ocnabnsuica Ha (54 £5) %
(n=06,p<0,05, puc. 3, 6). CienoBarensro, CNQX Goiee
BbIpakeHHO, ueM MK-801 (1o kpaiineit mepe B 1,4 pasa,
p <0,05), ocnabnser yrueraroliee IeHCTBHE IMoIIara.
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Taxkum 00pazoM, SMOIAr ¥ MEKCUJ0 B KOHLIEHTPALIUH
4 MM yrHeTarT CHHANTHUYECKYIO Iepeaadyy B CHCTEME
“xomnarepanu Ulapdepa — nupamuanble HEHPOHBI”
nonsi CAl runmnokammna. [Ipu 3Tom smonar 6omnee 3ddex-
THUBEH, YeM MEKCHJIOI.

B crenyromnield cepuu SKCIEPUMEHTOB OOHApPYKEHO,
4TO B mupamMuaHbIX Hedponax momst CAl rummokamma
KpbIcAT Momnar (2 MM; n = 8) 3raunmo (p < 0,001) yrHe-
taer BIICT, BbI3BaHHBIN pasfpakeHHEM KoJutaTepanei
addepa, va 92 £ 3 %.

Ha ¢one geiictBus crnenuduyueckoro diokaropa riyra-
matHbeIXx AMPA-penentopoB NBQX (7 MxM; n=28) ne-
npeccupyromuii - 3dpdexr osMomara ocnabisics  Ha
95+4 % (p<0,001).

[Tony4yeHHble pe3yabTaTbl COMIACYIOTCS ¢ JaHHBIMU JIU-
Teparypbl. Panee OBIIIO YCTAaHOBJICHO, YTO B OCHOBE JICH-
CTBUs Mekcu1o1a U 10 UCTIBITAHHBIX HOBBIX IIPOU3BOAHBIX
3-ruIpOKCUNUPUIMHA Ha HEHPOHHOM YPOBHE JI€KaT HOH-
HbIe MEXaHMU3MbI ¢ BoBleueHHeM Iytamar- 1 TAMK-ep-
THYECKOro KOMITOHeHTOB. Tak, Hanpumep, 3pdeKT MeKCH-
JI0JIa peasu3yeTcs 3a CUET MHTHOUPOBAHUS HOHHBIX TOKOB
yepe3 kaHaibl NMDA-penentopHoro Komruiekca (moyTH
y 80 % HeiiponoB) u uepe3 'AMK ,-6eH3011a3en1H-pe-
LENTOPHBIA KoMIuieke (moutu y 60 % KIeToK), yrHeTaro-
mee BIMSHHUE  2-3THII-0-METHII-3-THIPOKCUIIMPUITHA
L-acnaparunara u UBX®-27 peanusyercs, IIaBHbBIM 00-
pazom, uepe3 NMDA-penentopssiit kommuieke, a CK-119
— uepe3 ['AMK,-0eH3011a3eTUH-PEIEITOPHBIN  KOM-
wiekc [2, 5]. Cnenyer OTMETUTH, YTO dMOIAr — €IUHCT-
BEHHOE COCJIMHEHHE CPEIM YKAa3aHHBIX HOBBIX BEIICCTB,
yIHeTarollee JeiicTBUEe KOTOPOro Ha YPOBHE TUIMIIOKaMIIa
oOycoBiieHo akTrBanueii AMPA-penenTopos.

Takum 006pa3zoM, 3MoIar MoJaBisieT OPTOAPOMHEIC TI0-
MyJIAUMOHHBIE OTBeTHl B nojie CAl rummokamiia Kpeic U
yruetaer BIICT, BbI3BaHHBIN pa3npakeHHEM KoJulaTepa-
neit Hladdepa. Ilpu 3ToM manHBIH 3hhEKT peanusyeTcs
yepe3 akruBanuo AMPA-perientopos.

BbIBO[bl

1. Ha mepexxuBaronmx cpesax THIITOKaMITa KPBIC dMO-
mar u Mekcuaol (4 MM) MOAaBISTIOT OPTOAPOMHEIE TTOITY-
nsiiroHHbIe oTBeThI B Tojie CA 1. CnenuduyecKuii HeKoH-
KypeHTHbI aHTaroHucT NMDA-penenTopHoro KOMILIeK-
ca MK-801 ocnabnser yrueraromuii 3¢exr smonara u
MEKCHJI0J1a, IeUCTBYS B OTHOIICHUH [IEPBOTO MEHEE BhIpa-
skeHHO. Crneunduyeckuii Onokarop rmytamaTHbix AMPA-
peuentopoB CNQX npakTHUeCKU MOJHOCTBIO OJIOKUpYyeT
Jenpeccupyonmii 3gpdext smomnara 160 ociaadiseT ero,
neicTBys 6ornee BeIpaxeHHO, yeM MK-801.

2. B mupamunsbeix Heiponax monst CAl rummokamma
KpBICAT dMonar (2 MM) yrHetaeT BO30YKIArOIIANA MOCT-
CHHANTHYECKUI TOK, BEI3BAHHBIH pa3IpakeHUEM KoaTe-
paneit [addepa, a Ha GoHEe HEHCTBHS CHICIUPHISCKOTO
6moxaropa rmyramatHeix AMPA-penientopos NBQX ero
JEeTIPEeCCUPYIOMHUH dPPEKT 0CIadIsIeTCs.
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EFFECTS OF EMOPAG MANIFESTED ON HIPPOCAMPAL SLICES IN RATS
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Russia

* All-Russia Center for Safety Testing of Biologically Active Substances, ul. Kirova 23, Staraya Kupavna, Moscow oblast,
142450 Russia

Electrophysiological studies in hippocampal slices of rats showed that emopag and mexidol (4 mM) suppressed orthodromic population spikes in CA1 area by
58 £ 4% and 43 + 3% respectively. Non-competitive NMDA receptor antagonist complex MK-801 weakened the suppressing effect of emopag by 38 £ 4% and
that of mexidol by 73 + 6%, acting 1.9 times less effectively against the former drug. Competitive AMPA receptor antagonist CNQX almost completely bloc-
ked the suppressing effect of emopag or reduced it by 54 £ 5%, acting at least 1.4 times stronger than MK-801. Emopag (2 mM) depressed by 92 + 3% the exci-
tatory postsynaptic current caused by Shaffer collaterals stimulation of CA1 pyramidal neurons of hippocampal slices in young rats. Competitive AMPA recep-
tor antagonist NBQX almost completely (by 95 + 4%) weakened the suppressing effect of the drug. Therefore, it can be concluded that the hippocampus plays
an important role in implementation of the central action of emopag and the drug effect is realized through the activation of AMPA receptors.

Keywords: emopag; hippocampus; CA1 area; AMPA receptors; rats.





