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B 0030pe npencrapiieHbl CBEASHUSI 0 KOTHUTUBHBIX TUC(HYHKIIMSIX, BOSHUKAIOLIMX MPY pa3INYHbIX 3a00J1eBa-
HUSIX U COCTOSIHUSIX, U TAHHBIE, KACAIOIUECS UICTOPMU CO3IAHUSI 1 OCOOCHHOCTEH IeiCTBUSI HOOTPOIIOB. B 06-
30pe MPEACTABICHbBI MEXaHU3MBI ICHCTBUS U CITEKTPHI (papMakoaornyeckux 3¢h@GeKToB HOOTPOITHBIX Mpernapa-
TOB U3 Pa3IMYHbIX IPYII: MIpenaparhl, BIUSIIOIIME HA MeTa0O0IM3M MO3ra, Ha HEMpOMEIaTOPHbIE CUCTEMbI
(xomHepruyeckylo, nyramarepruueckyio, TAMK-epruuyeckyro u apyrue), iepedpajibHble BA30AUJISITaTO-
PbI, HEMPOIENTUIBI U UX aHAJIOTY, AHTUOKCUIAHTHI, MEMOPAaHOIIPOTEKTOPI U ApyTrre. PaccMOTpeHbI CBO-
GomHOopamuKaabHass U MUTOXOHIpUATbHAsI KOHLICIIIIUM CTAPEHUSI U BO3MOXHOCTH IMMPUMEHEHUSI HOOTPO-
OB JJIs1 KOPPEKILIMY KOTHUTUBHBIX HAPYILIEHU, BOSHUKAIOIIMX IIPY CTAPEHUU, IEMEHLIUSIX U IPYTUX HEM-

polerepaTuBHBIX 3a00JIeBaHUSIX.
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BBEAEHWE

OnHoit U3 BaXHEUIUX (PyHKUIMHA IHEeHTpaTbHOMN
HEPBHOM CUCTEMBI, HapsAny C OPYTMMMU BBICIIUMU
¢dyHKIMSIMU Mo3ra (MHTEJJIEKT, MpaKCcuc, THO3MC,
peyb U 1Ip.), SIBJISIETCS MaMsITh, KOTopasi (PUKCUPYET,
COXpaHSIeT U UCIIOJIb3yeT MHPOPMALIMIO, U Hapyllle-
HYE MaMsITU SIBJISIETCS OOHUM M3 HauOosiee 4acTo
BCTpEUYaEMBbIX MPOSIBJICHUN Pa3IMYHBIX 3a00JIEBaHUIA.
PaznuuaroT KpaTKOBpEMEHHYIO IaMsTh, KoTopas
MMeeT OrpaHUYEHHBbIM 00bEM, TOJTOBPEMEHHYIO Ma-
MSITh M TIPOLIECC KOHCOMUAAIIUY ciea MaMsTu, TIpu
KOTOPOM BO3HHUKAIOT CTPYKTYpHblE€ WHTpaHEnpo-
HaJbHblE W3MEHEHUs, obecrevyrBarlIue IIUTelb-
HYIO COXpPaHHOCTb IaMsiTHoro ciena [1].

HapyuieHue mnamsTu sBAsIeTCS 00si3aTe/IbHBIM
MPU3HAKOM JEMEHIIMII pa3IMYHOIo IeHe3a: COCYIM-
CTBIE, aTpo(prdecKue, TpaBMaTUIECKUE, TOCTIHIIEe(ha-
JIMYECKHE, MHTOKCUKALMOHHBIE U JIp.) U JEeMEHLIMS
OIpeesIIeTCs KaK IIpMoOpeTeHHOE B pe3y/ibTaTe opra-
HUYECKOro 3a00JIeBaHMsI TOJIOBHOTO Mo3ra nurddy3Hoe
HapylleHMEe BBICIIMX MO3TOBbIX (DYHKIIMIA, TpexXIe
BCETO MaMSITH. IIPUBOISIIEE K CYILIECTBEHHBIM 3aTPy/I-
HEHMSIM B TOBCeHEeBHOI XXn3Hu [ 1—3]. PactipocTpa-
HEHHOCTb JeMEHIUIA cpeay HaceJleH!sI BeCchMa 3Ha-
YyuTeJIbHA, OCOOCHHO B IOXMJIOM BO3pacTe: OT 5 1o
10% nui crapiue 65 geT MMeEIoT eMeHLuo [1]. AM-
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He3Us SBJSIETCS OCHOBHBIM KIIMHUYECKUM MPOsIBIIe-
HreM KopcakoBckoro cuHapoma y O0JbHBIX XPOHH-
YECKUM aJIKOTOJIM3MOM, TOTAa KakK APYTUe BBICIIWE
MO3roBble (PYHKIIMM (MHTEJJIEKT, TpakKCUc, THO3UC,
peub), y 3TUX OOJbHBIX, KaK MPaBWJIO, HE U3MEHEHbI
[1]. BeipasxkeHHBIMM MHECTUYECKUMU PACCTPOICTBAMU
XapakTepusyeTcsi 00yie3Hb AJiblireiiMepa, py KOTOpoii
MOBbIIIIEHHAs1 3a0bIBUMBOCTh Ha TEKYIIIUE COOBITUS SIB-
JISIeTCSl paHHUM TTPU3HAKOM 3a00JIeBaHUsI, a 3aTEM I10-
ABIAIOTCA VM OPYTrUe€e KOTHUTHUBHBIE HApPYLUIEHUS —
anpaxkTo-arHOCTUYECKU CUHIPOM, peuyeBble Hapy-
IIEHUST TI0 TUITY aMHECTUYECKOW WU CEHCOPHOU
adasuu, U pa3BepHYTbIe CTAIMN HAPYILIEHUS NaMsTH
XapakTepu3yolimecs: couyeTaHueM (hUKCallMOHHOM,
aHTepOrpajHoOil U peTporpagHoii amMmHe3uil [2—4].
I1pu 6ose3Hn AnblreiiMepa, B OTJIMYME OT Hapylle-
Huit namsitu npu KopcakoBckoMm cuHapome, napy-
IIaI0TCS BCE BUIBI JOJATOBPEMEHHOM MaMsITH: 3TIU30-
IMJecKasi, CeMaHTUUYecKasl, MpolieaypHas U Herpo-
MU3BOJIbHAS U CHUXaeTcsl 00beM U BpeMsl yaepKaHus
cjea B onepaTuBHOM TTaMSITH.

KorHutuBHble AeULIMTH HAOJIOAAIOTCS TaKXe 1
MpU IPYrux HelipoaereHepaTUBHBIX 3a00JIeBaHUSIX:
6one3nu [lapkuHCOHa, paccesTHHOM CKJIEpO3€, XO-
peu ['eHTUMHITOHA, a TaKXXe y IeTeld, ¢ TAaKMMU T1aTo-
JIOTUSIMU KaK OJUMTrodpeHunsi, ayTu3M, CUHAPOM TU-
MEPAKTUBHOCTHU C Ae(MUIIMTOM BHUMAHUS U 1ap.) [1,
5]. CHmkeHMe TTaMSITU MOXKET HaOJIIodaThCsl y 00Ib-
HBIX MPU Pa3JINYHBIX HEBPOJIOTUYECKUX, TICUXUYE-
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CKMX W COMAaTUUECKNX 3a00JIeBaHUSX: HAPYIICHUSIX
MO3TOBOTO KPOBOOOpPAIIEHUSI, B TOM YKCJIE MHCY/IbTAX,
MPU JIETOYHOM, IEYEHOYHOM 1 MOYEYHOM HEAOCTATOY -
HOCTH, YEPEITHO-MO3IOBOI TpaBMe, OHKOJIOTMU MO3Ta,
aCTEHWYECKOM CHHIpOME, SImuiericuid. KorHUTUBHBIE
HapyLIEHUS COMPOBOXIAIOT MJIUTEIbHYIO TUIIOIIN -
KEMUIO, BBISIBISIOTCS TIPU TUIIOTHpPEOo3e, NeUInTe
BUTaMuHa B, U ¢posmeBoit KUCTOTHI U TIPU pa3iny-
HbIX UTHTOKCUKALIUSIX, B TOM YHUCJIe JIEKAPCTBEHHBI -
MM CPEICTBAMU: LICHTPaJAbHBIMU XOJIUHOJIUTUKAMU,
TPULIMKINYECKMMU AaHTUIETIPECCAHTAMM, HEMPOJIEII-
TUKaMM, TipernapaTaMu O€H304ua3elMHOBOTO psiaa
OpHU IJIMTEIBPHOM MNPUMEHEHUM B OOJIbIIMX O03aX,
HApKOTUYECKMMM aHaJIbleTUKAMU W HEKOTOPbIMU
JPYTUMU TIpernapaTamMu.

Hapymienue KOrHUTUBHBIX (DYHKILWI: CHadana
JIeTKOe, Hepe3Koe yXyAllleHWe KOHLIEHTpalluu BHU-
MaHWsSI, YCBOCHUSI HOBOM WHGOpMALIMU: WMEH,
nudp, Ha3BaHUIA, Bellel W U3BJICUCHUS U3 MaMsITU
crapoii MH(OpMaLlMM COMPOBOXIAET CTapeHUE U
HanboJIee 4acTO BO3HUKACT B BO3PACTHOM IIpOMeE-
XKyTKe oT 40 1o 65 et u paccMaTpuBaeTCsl Kak HOp-
MaJbHOE BO3PACTHOE, a HE IaTOJOrMYecKoe, Hapy-
meHe nmamatu [1, 6, 7]. OcnabiieHre MaMsITH TIpU
HOPMAJILHOM CTapE€HUH KOPPEIUPYET C HAPYIICHUEM
MeTaboJiM3Ma MO3Ta U liepeOpajlbHOro KpoBoooOpa-
IICHUS. YXyOIIeHNe NaMsITh MOXET HaOJIogaThCs y
3MOPOBBIX JIONEH IIPU CTPECCOBBIX CUTYalUsIX, IIPHU
MepeyTOMJIEHNUU, BBI3BAHHOM 4Ype3MEpPHBIMU (HU3U-
YeCKMMU U YMCTBEHHBIMHU HArpy3KaM#, TOPMOHAJIb-
HBIX HApYILIEHUSIX, Ae(UIIUTE BUTAMUHOB.

st neyeHust pa3IuuyHbIX KOTHUTUBHBIX Hapyllle-
HHUI B KIMHMYECKOH M aMOyJIaTOPHOM IIPaKTUKE
MPUMEHSIOT HOOTPOIIHBIE MTpenapaThl (B aHIJIOSI3bIU-
HOIi IuTepaType UX ellle Ha3blBalT smart drugs wiu
cognitive enhancers), KOTOpble IpeaCTaBIsIET COOOM
OIHY M3 Haubosiee MHOTOYMCIIEHHBIX TPYIIN JieKap-
CTBEHHBIX CpeCTB. HOOTpOIbI MOXKHO OTIpeaeINTh Kak
IpyNIy HEWpPOTPOIHBIX TpernaparoB, OOJAIAIOIINX
CIIOCOOHOCTBIO YJy4llIaTh TaMsiTh, BOCCTaHABJIMBATh
HapyIlIeHHYIO TTO3HABaTEIbHYI0 KOTHUTUBHYIO (hyHK-
LIMIO MO3ra, yaydillaThb O0y4eHre U BOCIIPOU3BEACHE
nHGOPMALIMU, CTUMYINPOBATh aKTUBHOE OOIPCTBO-
BaHUE U TOBBILIATh YCTOMUYUBOCTh OpraHU3Ma K He-
0J1arONpUSITHBIM, 3KCTpeMaJllbHbIM (akTopam [8—
12]. IToHsTHE HOOTPOITHOE ACeHCTBIE BKITIOYACT TaK-
K€ BIUSIHUE Ha HapylleHHbIE BBICIINE KOPKOBBIC
(YHKIIMU: YPOBEHDb CYXIEHUM, KPUTUUECKOTO aHa-
Jiu3a, yJaydllleHue KOPTUKAJIbHOTO KOHTPOJs Cyo-
KOPTHUKaJIbHOI aKTUBHOCTU, MBILLJIEHUS, peYU, BHU -
MaHUsl, TIOBbILLIEHVE YPOBHS 60IPCTBOBAHMSI, SICHOCTH
co3Hanud. Ilo ompemenenuio BO3, x rpymme HO-
OTPOIMHBIX MpernapaToB OTHOCATCS “JieKapCTBEHHbIE
CpelCcTBa, CIIOCOOHBIE OKa3bIBaTh MPSIMOE aKTUBUPYIO-
11Iee BJIMSIHUE Ha TpoliecChl O0y4YeHUsl, yaydlllaionine
MaMsITh 1 YMCTBEHHYIO JeSITeJIbHOCTh, a TaKXKe MO-
BBbILIAIOIIME YCTOWYMBOCTh MO3Ta K arpecCUBHbBIM
BO3JIEUCTBUSIM”.

Tepmun “HooTpomnbl” (rped. noos — “pasym,
MBILIJIEHUE”; tropes — “HarpabjieHue”) ObUT MpeaIo-
KeH Oenbruiickumu yueHbiMu K. Giurgea u V. Scondia
(pupma UCB) mis o6o3HaueHMsT HOBOTO KJlacca
MperapaToB, MOJOXUTEIbHO BIUSIONIMX HA KOTHU-
TUBHBIC, MHTETpaTUBHbIC (DYHKIIMK Mo3ra [§—10]. DTu-
MU MCCJICIOBATEJISIMU TIPY TIOMCKE HOBBIX TMITHOCEA-
TUBHBIX TIperapaToB ObUIO TTOKA3aHO, YTO COSAMHEHIE
UCB-6215: 2-okco- 1 -nmuppoinaoH-atieTaMu (3aliK-
ma3oBanHasgs TAMK), monyausiiee B majbHeHIIeM
HazBaHUE IUpaleTraM, YIydllaeT B 3KCIICpUMEHTE
TPaHCKOJUIO3aJIbHLIC BbI3BaHHbIC IIOTEHILMANbLI, a Y
OOJIbHBIX HAOJIONAETCS YIydIIeHre NaMsITH 0e3 OXKu-
JlaeMoro rurHocegatuBHoro sgdekra. IMupaneram
(HooTponmi) sBisieTcss IIEpBBIM IIperapaToM U3
TPYMIIEI HOOTPOIIOB, KOTOPHIN OBLI pECMHTE3UPOBAH
BO MHOTMX CTpaHaxX MUpa Ioj pa3HbIMU TOBAPHBIMHU
HasBaHusMU. [1o criekTpy papMakoIorndecKux 3d-
¢$eKTOB HOOTPOMBI CYIIECTBEHHO OTJIMYAIOTCS OT
JIPYTUX TICUXOTPOMHBIX MpernapaTtoB. M HeciaydaiiHO
BTOpas IJIaBa IIepBOil KHUTU 110 HOOTpoIiaM “Noot-
ropil”, uznannasa ¢pupmoit UCB B 1980 romy, Obi1a
opurnHajibHO Ha3BaHa “What nootropil is not” (Uto
HEe BBI3BIBA€T HOOTPOIIMJI), B KOTOPOI OBLIM IIpEI-
CTaBJICHBI TaHHBIE 00 OTCYTCTBUM Y HOOTpOIIa 3¢ -
¢dexToB Mo TecTaM OLEHKU U3BECTHBIX TICUXOTPOTI-
HBIX BEIeCTB U3 Pa3IMYHBIX TPYIIII.

OCHOBHBIM 3(P(HEeKTOM HOOTPOITHBIX MTpeTapaToB
SIBJISIETCSI COOCTBEHHO HOOTPOITHOE JIEMICTBUE — BIIM-
sSIHM€ Ha MPOIIECChl O0YyYEHMS 1 ITaMsITH, Ha HapyIlIeH-
HbI€ BBICIIVIE KOPKOBbIE (DYHKIIHU, 3aIePXKKY YMCTBEH-
Horo pa3sutusi. Hapsimy ¢ aTiM, crieKkTp hapMaKoIoru-
yecKMX 3(P@EKTOB pas3IMIHBIX HOOTPOIIOB MOXKET
BKJTIOYATh: IICUXOCTUMYJIUPYIOLINiT 3(D(HEKT — BIUSHUE
Ha WHTEJUIEKTYaJIbHYI0 U MOTOPHYIO 3aTOPMOXKEH-
HOCTb, araTuio, NCUXWYECKYI0 MHEPTHOCTb, aHTHU-
acTeHUYeCcKuil 3(hEKT — BAUSIHUE HA IICUXUYECKYIO
¥ (pMBIYECKYIO aCTEHUIO, BSUIOCTD, CJIA00CTh, MCTOIIAe-
MOCTb; aIalITOTEHHOE IeiICTBUE — IMOBBIIIIEHNUE ITIEPEHO -
CHMOCTU K Pa3IMUHBIM 3KCTPEeMaIbHbIM 3K30T€HHBIM
daxTopaMm; aHKCHOJIUTUIECKII 2(PPEKT — BIUSHNIE HA
SMOLIMOHAJIBHYIO JIAOWJILHOCTh, Pa3dpaKUTeIbHOCTD,
0ECOKOICTBO; MPOTUBOTUIIOKCUYECKOE, HEeHpoIpo-
TEKTOPHOE AEHCTBUE, CIIOCOOHOCThH YJIy4IlIaTh MO3TO-
BOE KPOBOOOpaAIlleHNe M HEKOTOphIe npyrue 3¢hdeThl
[9—16]. OcobeHHOCTRIO AEUCTBUSI MHOTMX HOOTPOII-
HBIX TIPETIapaToB SIBJISICTCSI X CIIOCOOHOCTh 00JIerYaTh
MEXITONYIIAPHYIO TPaHCKAUIO3aIbHYIO IIepenadyy B
IHHC, yTo BBI3BIBACT yIy4YllIeHME KaK MEXITOIyIIap-
HOTO, TaK ¥ BHYTPUIOJIYIIApHOTO IIepeHoca nHGop-
manmu [10, 12].

HooTpomnHbie niperapaTbl UMEIOT MaIyO0 TOKCHY-
HOCTh, HE3HAUMTEIbHbIE MOOOYHBIE 3(PPEKTHI, KaK
IIPaBUJIO, HE BBI3BIBAIOT PEUYEBOTO M JIBUTATEIIHLHOIO
BO30YXIIEHUSsI, COCTOSIHUSI 6ECITOKOMCTBA U TPEBOTH,
pa3BUTUS MIPUBBIKAHUS U TIPUCTPACTUSI, UICTOIIECHUS
(YHKIIMOHAILHBIX BO3MOXHOCTE OpraHm3Ma; OHU
XOPOIIIO COYETAIOTCS ¢ TIpenapaTaMy U3 IPYrux TPYIIIL.
I[TpotuBoOIOKa3aHUSIMU K MIPUMEHEHMIO OTACIbHBIX
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HOOTPOIIOB, C YIETOM COCTOSTHUSI O0JTLHOTO, SIBJISTIOTCSI:
OoCTpasl mo4YeyHasl HEeIOCTAaTOYHOCTb, CaXapHbIid Jua-
6eT, HEPOMHMEKIIUY, SIUJIEIICUS, TICUXUIECKOE BO3-
OyXIeHue; Tepals HOOTpOIlaMU He PEKOMEHIYETCSI
MPU CTOMKOM M 3HAYUTEIbHOM HAPYIICHUU TICUXU-
YeCKOil NesITeIbHOCTU U MHTEJIIEKTA.

I'pyna HOOTPOMHBIX MPEINapaToB YpPe3BBIYANHO
pa3HOoOOpa3Ha Kak 1Mo XUMHUYECKOMY CTPOCHUIO, TaK
W 0 MeXaHW3MaM neiictBus. OTMCcaHbl pa3TUdHbIE
KJ1acCc(UKAIIMU BEIIeCTB C HOOTPOITHBIM JIEHCTBHEM.
Hampumep, Kumar u coasrops! (2016 1) BEIACHSIET 7
TPYTIII IIpErapaToB ¢ HOOTPOITHBIM IefiCTBHEM: palle-
TaMbl, aMIIaKUHBI, XOJIMHEPTUYECKUE BEIlleCTBa, BU-
TaMUHBI TpyNIibl B u uX cMHTeTHUYeCKKe aHaIoTU, Be-
IIeCTBa MPUPOTHOTO TIPOVCXOXKIACHUS, TETTUIBI 1
Smart Bemectsa [14], a Malik, M., Tlustos, P. (2022 r)
KJaccuUIMPyeT BelIeCTBA C HOOTPOIHBIM Jeii-
CTBUEM Ha 4 TPYIIIBI: KIaCCMYECKUEe HOOTPOITHBIE
rperapaThl, BellleCTBa, MOBHIIIAIONIE MEeTab0I3M
MO3ra, XOJWHEePruIecKre HOOTPOITbI U PAaCTeHUs U
MX BKCTPaKTHI [15].

Ipemtaraemast B HacTosIeM o030pe Kiaccudu-
Kalusl reTepOreHHOM IpyIinbl HOOTPOITHBIX CPENCTB
MpeacTaBiisieT co00ii BapuaHT (C YTOUHEHUSIMU U JO-
MOJIHEHUSIMU) KilacCUubUKALIMA HOOTPOIIOB, pa3pa-
O6oraHHOII HamMu paHee [11, 12], U ocHOBaHHOIi Ha
MPENCTABJICHUSX O MPEUMYIIIECTBEHHOM KOMITOHEH-
Te MexaHu3Ma nelicTBus npenaparta. CieayeT yduThi-
BaTb, YTO OTJEIbHbIE HOOTPOIIHbIE NTpenapaThl siBJIs -
IOTCSI TIOJIMTAPTETHBIMU U peannu3yioT 3¢p@PeKT yepes
BKJIIOUEHUE HECKOJIbKUX KOMIIOHEHTOB MeXaHU3Ma
IenucTBUS.

KIIACCUOPHUKALIUA BELLLECTB,
OBJIAIAIOIINX HOOTPOITHBIM,
HEWMPOITPOTEKTOPHBIM JENCTBHUEM

1. IInppomaoHOBbIE HOOTPONHbIE MpenapaThl (pa-
eTaMbl) C PEeUMYIIeCTBEHHBIM BJIMSHHEM HA MeTa00-
JIM3M MO3ra: TIupaieram, oKCupalieTaM, aHupaieram,
MMpaMupalieTaM, dTUpaleTaM, TUIpaneTaM, poji3u-
palieTaMm, HebpaleraM, HedupaleraMm, (heHOTPOIUI
(peHmwmupaleTam) 1 ap.

2. BemecrTBa, BIMAIOMME HA XOJIMHEPTUIECKYIO CH-
cremy.

2.1. BemiecrBa, BhI3BIBAIOIIME YCUJIICHUE CUHTE3a
alleTUJIXOJIMHA U €r0 BBIOpOCa: XOJIUH XJIOPU/I, JeIu-
TUH, GOCHOTUAMIIXOINH, IUMETUIAMUHOSTAHOI
(neaHou), MexkyoeHoKcaT, LIeHTPO(MEHOKCHH, ITH-
PUTHHOI, aleTWI- L-KapHUTUH, IUTUXOJIUH U JIP

2.2. THruOuTOphl alleTUIXOJIMHACTepas3bl: (U30-
CTUTMUH, TaKpWUH, aMUPHUAWH, IOHEIE3WI,puBa-
CTUTMUH, TaJJTaHTAMWH, MeTpU(OHAT U Ap.

3. BemecrtBa, BIMSIONIME HA CUCTEMY BO30YXKIaK0-
IIUX AMMHOKMCJIOT: TJTyTAMUHOBAST KUCJI0Ta, MEMaH-
TUH, IMLIWH, MAJIALIEMU, HOOITIOTHII, aMIIacce U JIp.
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4. BemecrBa, Bausionye Ha cucremy TAMK: ram-
MaJIOH, IMaHToram, MUKaMWIOH, auram, (eHUOYT,
OKCHOYTUpAT HATPUSl, TUTHUSI, KAJIBLIUS U JIP.

5. Heiiponentuapl u ux anajgoru: AKTI, comaTo-
CTaTWH, Ba3OMNPECCUH, aHTMOTeH3uH-11, Tupoaude-
puH, Heiiponentux Y, cyoctanums P 1 ux ¢pparmeH-
Thl U aHAJIOTH, LIEPEOPOJIU3NH, KOPTEKCUH, CeMaKcC,
HOOIIETIT (IeNTUAHLIN aHaJIOT ITMpalieTamMa) 1 ap.

6. Ba3zoakTuBHBIE, HEHPONPOTEKTOPHbIE NMpenapa-
Thl: HULIEPTOJIMH, BUHKAMWH, BUHITOLIETUH, HUMO-
IWUITMH, IMHHAPU3WH, (DIYHAPU3WH U JIp.

7. AHTHOKCHIAHTBI, AHTUTHIIOKCAHTBI, MEMOpPaHO-
MOIYJISITOPbI: MEKCUIOJ, TUOYHOJI, yOUXUHOH, ITIMPU-
TUHOJI, aTEPOBUT, aiab(da-ToKodepos, 3MOKCUIIMH,
CeJICH, U IIp.

8. ButamMuHbl, UX aHAJIOTH, HEHPOCTEPOUIbI, MeJIA-
TOHHMH M BelIECTBA PACTHUTEJbHOTO NPOMCXOXKICHHA:
Butamunbl E, B6, B12, HukotnHamuz, ¢oavartel, TMA-
MUH, aibda-IuroeBasi KUcaoTa, (ojeBasi KUCIoTa,
OpOTOBAsI KUCJIOTa, IHTApHAsI KUCJIOTa, TMHTO OMI00a,
TaHaKaH, XeHbIIeHb, JUMOHHUK U JIp.

C y4yeToM TPEUMMYIIECTBEHHOTO KIUHWYECKOTO
a(ddexra HOOTPOMHbBIE CPENCTBA MOXKXHO pPa3NesIuTh
Ha mpenapaTbl ¢ JOMUHUPYIOLIUM BJIMSHUEM HA MHe-
cTHYeCKHe (DYHKIUU: MUPPOJUIOHOBBIE HOOTPOIIbI,
rnpenaparhbl, BIUSIOIINE HA XOJUHEPTUUECKYIO CUCTE-
My, BEILIECTBA, BIMSIONIME HA NyTaMaTepruyecKylo CU-
CTEMY, HEMPOTENTUAbI U UX aHAJIOTH Y MpenapaTbl, CO-
YeTaiue BbIPAKEHHOE HEMPOIIPOTEKTOPHOE JIeliCTBHE C
HOOTPONHLIM 3(heKTOM: Ba30AMIATATOPbI, aHTATOHU-
CThI KaJIblIMsI, aHTUOKCUIAHTBI, MEMOPAHOIPOTEKTO-
pBI 1 BelllecTBa, Biustomme Ha cuctemy TAMK.

,HOHO)'IHI/ITGJ'IBHO MOZKHO BBIICIINTD:

BemecrTBa, BiusioONIUe HA MPOIECC HelipoaereHepa-
nuM npu 00Jie3HM AsblireiiMepa: BellleCTBa yMeHbIIIaK0-
11I1€ CUHTE3 U BIUSIOLINE Ha arperaiuio, iearperaiuio
n JCMOHMNPOBAHUEC 6eTa—aMI/lﬂOI/lLla N IIPpOU3BOAALINEC
OUMCTKY aMUJIOUJIHbIX OJISIIIIEK, XeJaTupyolne Me-
TaJUTbl, BEIIECTBA, YMEHbIIAaoIue runepdochopu-
JiupoBaHUe Oenka Tay W OJloKady Tay-arperaiuu,
yBeJIMYMBAIOIIIME YPOBEHb IIarepoOHOB, MPOTUBO-
BOCHAJIUTENIbHbIE CPEICTBA,CTATUHBI U AP.

IIpenapaTsl, ucniOIb3yeMble 1151 JIeYEHUS] CHHIPOMA
nedunura BHUMAaHUA ¢ runepakTuBHocTbio (CIIBI):
MeTWI(heHnIaT, aTOMOKCEeTUH, MoaaceHWs, (heHU-
OyT, (DEHOTPOIIMII U Ip.

KoMo0OunnpoBannbie npenapartbl: de3am (rmupaiie-
TaM Y UMHHApU3WH), BUHTOTPOIWI (mMpaleTaMm U
BUHIIOLIETUMH), opolleTaM (IupalieTaMm U OpoTOBas
KUCI0Ta), Aanupam (MyupaletaM 1 Auasernam), Heli-
poHaJ (ImMpalneTaM U SsHTapHasl KMCJI0Ta, pUOOKCHUH,
HUKOTUHaMU, pubodIaBUH-MOHOHYKIIEOTHT, TTUPU-
JIOKCUH), UHCTeHOJI (reKcabuauH, 3TaMUBaH, 3Tadui-
JIMH), UuTo(IaBUH (IHTapHAsI KUCIOTa, PUOOKCHUH,
HUKOTUHaMU, puOodIaBUH-MOHOHYKJIEOTU) U AP.

Hwuxe mipencraBlieHBI XapaKTepPUCTUKU Hanboee
LIMPOKO MpUMeHsIeMbIX B Poccuu HOOTpoOIIOB, ¢ aHa-
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JIN30M CIICKTPOB HUX d)apMaKOI[OI‘H‘ICCKOfI AKTUBHO-
CTU U MEXAaHU3MOB JICUCTBUSI.

Hootponsl mnuppoyuaoHoBoro psiza. ComniacHo
9KCIIEPUMEHTAIBHBIM U KIMHUYECKUM JTaHHbBIM, OC-
HOBHBIMM 3¢deKTaMu NupalieTama 1 60JbIIIMHCTBA
€ro aHaJIoroB SIBJISIIOTCSI: HOOTPOITHBIMI, MPOTUBOIU -
TMOKCUYECKUA M AaHKCUOJUTUYECKUI, a MEXaHU3M
peanu3auun 3Tux 3P@EeKTOB MOJTUKOMIIOHEHTHBIM,
HO, TIpEXJie BCETO, CBSI3aH C BIMSTHUEM Ha METaboJI1-
YyecKre MpollecChl U KPOBOOOpaIllleHre TOJOBHOIO
moara [10, 11, 17—19]. IToka3aHo, 4TO IMMpaleTam Io-
BbIIIaeT CUHTE3 POCcHONMUNUI0B, AKTUBUPYET aIeHU -
JIaTuMKia3y, noBbilaeT ypoBeHb AT®, ycunuBaer
YTWJIU3AIUIO TII0KO3bl B MO3Te, YBEJIUUYUBAET TPO-
HUIIAEMOCTh KJIETOUHBIX M MUTOXOHIAPUAIbHBIX
MeMOpaH TSI mocpenHUKoB ukna Kpebca, ysenn-
YyMBaeT CUHTe3 nuToxpoMma b5 [20—22]. IMupareram
o0JlamaeT aHTUOKCUAAHTHBIM AciicTBUEM [23] 1 yBe-
JIMYMBAET MJIOTHOCTDb XOJIMHEPTUYECKUX PELIETITOPOB
[24, 25], B3auMomeiicTByeT ¢ HEKOTOPBIMM HEMpO-
nentugamMu (cyocranuusi P, BazonpeccuH, aapeHo-
KOPTUKOTPOITHLIN TopMOH) [19]. YcTaHOBIEHO, UTO
nupatietaM, aktuupyer AMPA montumn riyramar-
HBIX peLEeNITOPOB, He BausgeT Ha NMDA—penienTopsl
HEMPOHOB, YTO TIPUBOAMUT K YBEJIUYEHUIO BbIXOAa
KaJlbLIMsI U3 KIeTKU [26, 27]. [MupaueraM yaydiiaer
MUKPOLIMPKYJISIIUIO B MIIEMU3UPOBAHHBIX 30HAX
MO3ra, MHTUOUpYeT arperaiyio akKTUBUPOBAHHBIX
TPOMOOILIMTOB, OKa3bIBa€T 3alIMTHOE ACUCTBUE MpPU
9KCTPEMaJIbHBIX BO3AEHCTBUSIX HAa MO3T, BbI3blBae-
MbIX TUTTOKCHE, MHTOKCUKALIUSIMU, DJIEKTPOIIIOKOM

[11, 19, 28, 29].

®ennymmpaneTaM — (peHUIBLHBIN aHAJIOT IUpareTa-
Ma (TOproBble Ha3BaHUS: (EHOTPOIMWI, KapdeIoH,
¢oHTypaneram) ObUT pa3dpadorad B MHCTUTYTE MeTUKO-
O1OJIOrMYeCKUX MPOOJIEM KaK IICUXOCTUMYJISITOP HOBO-
IO MOKOJIEHUSI, CIIOCOOHBIN MOBBIIIATH CUXUYECKYIO
1 (usndeckyro paboOTOCIIOCOOHOCTh KOCMOHABTOB
Ha pa3JIMYHbIX 3Talax KOCMUYECKMUX MoJeToB. B skc-
MepUMEHTe YCTaHOBJIEHO, 4YTO (QeHWInmupaleTam
yiydiiaer obyyeHue U namsiThb, OKa3biBaeT aHTUAM-
HECTUYECKOE NIeHCTBUE, aKTUBU3IUPYET ONEPAHTHOE
MoBeleHue, o00JagaeT aHKCUOJUTUYECKUM, aHTH-
ACTEHWYECKUM, MNPOTUBOCYIOPOXHBIM NEHCTBUEM,
ocnabsieT cefaTuBHOE neficTBUe OeH3011a3eMHOB,
MOBBIIIAET YCTOMYMBOCTb K XOJIOMY, YJIy4IIaeT COH
[29—31]. Ha moaenu uiiemun Mosra heHumnupale-
TaM yJaydlllaeT KOTHUTUBHBIC (PYHKIIUU, YMEHBIIIAET
MPOSIBJIEHUSI HEBPOJOTrMUYeCcKoro Aeduuura u mnpe-
BOCXOIUT T10 3(PpeKTUBHOCTU Nupanetram [32, 33].
ITokazaHo, yTo (peHUITIUpalleTaM He CBSI3bIBACTCS C
TAMK-A, TAMK-B n nodpaMHOBBEIMU pelLienTopa-
MU, CEPOTOHMHOBEIM pelieritopoM 5-HT?2, Ho sBsi-
eTcsl MOAYJIITOPOM CUHANITUYECKOI Tepeaayu 1 CBSI-
3bIBaETCS C 0432 HUKOTMHOBBIMU all€ TUIIXOJMHOBBI-
MM peuLentopamu B Kope rojiopHoro Mosra (ICs, =
= 5.86 mxm) [34, 35].

HooTtponsl ¢ X0JMHEPrUYecCKUM MEXaHM3MOM Jeii-
cteust. PochaTuanixoamH (JICLUTUH) SIBJISIETCSI OMHUM
U3 OCHOBHBIX JIMITUAHBIX KOMITOHEHTOB KJIETOYHBIX
MeMOpaH, 1 XOJIMH, BBICBOOOXKAAsICh U3 JIELIUTUHA, SIB-
JIsieTcs TIPEIIeCTBEHHUKOM CUHTE3a alleTUIXOJIUHA
[36]. [Toka3aHo, 4To BBeAeHMe (HoCHaTUINIXOIUMHA
MBbIIIIaM (B YCIOBUSIX MOIEIU OEMEHIIMM) MIA OOIb-
HBbIM C KOTHUTUBHBIMU TUCGHYHKIUSIMU U NEMEHIIMEN
YBEJIMYMBAET KOHLIEHTPALIMIO alleTWIXOJIMHA B TOJIOB-
HOM MO3re U yiaydmiaeT ImamsTh [37—39]. Aumermn-L-
KAPHUTHH SIBJISIETCS MCTOYHUMKOM MPEAIIECTBEHHUKOB
alleTWIXOJIMHA 1 OKa3bIBAaeT OTYETIMBbBIIA HOOTPOITHBIA
acddekr [40]. Jeanon (mumeTiamuaostanon, JIMAE)
SIBJISIETCS  MPEIIIECTBEHHUKOM XOJMHAa W o0jagaer
TakXe BbIpaXK€HHbIM aHTUOKCUJIAHTHBIM JIeficTBUEM
[18, 41]. B skcriepmMeHTe AeaHO yiaydIinaeT ooyde-
HUE W TaMsTb, OcJiabjisieT aMHE3UI0, BBbI3BAHHYIO
ckornosiaMuHoOM [42, 43]. JleaHos SIBASIETCSI BTOPbIM
CTPYKTYPHBIM KOMITOHEHTOM MeKJodeHoKcaTa, KO-
TOPBII, TaKXke, KaK U J€aHOJ, YBEJIMUYMBAET YPOBEHb
XOJIMHa B Mo3re, o0JiagaeT aHTUOKCUAAHTHBIM Aeii-
CTBUEM, YJYUYIIAET MaMsITh, CHUXKAET YPOBHU MPOBOC-
MAIUTETBbHBIX MEAUATOPOB M YMEHBIIIAET MTOBPEXICHNE
HeiipoHOB npu uiemMun Moara [18, 44]. IHupumuron
(cocTouT M3 IBYX MOJIEKy1 BUTaMuHa B6 depe3 nu-
CYJIbMUAHBI MOCTHUK) yaydlllaeT oOydyeHue W mna-
MS$ITh, B TOM YKCJIE Y CTapbIX XKMBOTHBIX 1 YeJIOBEKa,
MOBBIIIAET aKTUBHOCTb XOJIMHALIETUIITpaHC(hepasbl,
YTO CIOCOOCTBYET HAKOIJICHUIO XOJIMHA B XOJIUHEP-
TMYECKUX HEMpOHAX, yBEeJIMYMBAET B MO3Te YPOBEHbD
alleTWIXOJIMHA, 00JiafaeT aHTUOKCUIAHTHBIM Neii-
ctBueM [45—48].

Hoorponsl ¢ TAMK-eprimdyecKkuM MeXaHM3MOM JIeii-
crBus. Ilanroram (D-u3oMep roMOIMaHTOTEHOBOM KuC-
JIOTbI) Y MAHTOraM aKTHUB (paleTaM rornaHteHoBasi/D-,
L-ronaHTeHoBasi KUCJIOTAa) — OPUTMHAIbHbBIE OTEYe-
CTBEHHbIC HOOTPOITHBIE MpernapaThbl, CIIeKTp (papmMako-
JIoTM4ecKuX 3(pHeKToB KOTOPBIX, KPOME HOOTPOITHOTO
addekTa, BKIIIOYaeT HEHPONPOTEKTOPHBII, MPOTHUBO-
TUTMOKCUYECKUI, TTPOTUBOCYIOPOXHBIN, aHKCUOJIH-
TUYECKMI, aHTUACTEeHWYECKHUM, BereTocTabuIn3u-
pytomumii apdextor [49—51]. [TokazaHa CITOCOOHOCTh
MaHTTramMa 1 IaHToraMa akTHuBa, yJIydIilaTh IMpolecChl
o0OydeHMUs] U MaMsITU, OKa3biBaTb aHTHaMHECTUYe-
CKO€ M NPOTUBOTUIIOKCUYECKOE NeicTBUE, OCad-
JISITh CyJIOPOTH, BBI3BAaHHBIE KOPA30JIOM U OeMerpu-
moMm [52, 53]. MexaHu3M OeicTBUS IIpernapaToB
onpenensieTcss HaauuueM B ero cTpykrype TAMK n
CBSI3aH, TIpeXIe BCEro, ¢ TPSIMbIM BIMSIHUEM Ha
T'AMK-B peuenTtop 1 yiaydlleHHMEM MeTaOoJM3Ma
T'AMK [54]. ITanToraM ITOBBIIIAET YCTOMYMBOCTH
MO3ra K TUIIOKCUY U BO3JENCTBUIO TOKCUYECKUX Be-
IIECTB, CTUMYJIMpYeT aHaboJMYecKue TpolecChl B
HelipoHax. [TaHTramM ¥ MaHTOraM akTWMB HallUIU 1IU-
poKoOe TIpUMeHEeHUE B KITMHUYECKOM MpaKTUKE, B TOM
Yyucye y neTeit ¢ IepBbIX JHEl KU3HU.

Heiiponenmuapl 1 nx anajoru. Cemakc, pa3spabo-
TaHHBIM HA OCHOBe (parMeHTa aApeHOKOPTUKO-
tpormtHoro ropmoHa — AKTI'(4—10), B MHcTUTyTE
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MoJiekynsspHoit renetnkn PAH u Ha Kadenpe dn-
3MOJIOTUM 4YeIOBEeKa U KMBOTHBIX buojornueckoro
dakynpTera MI'Y gBinsieTcss OTHAM U3 IEPBBIX OTEUYE-
CTBEHHBIX JIEKAPCTBEHHBIX CPEACTB NENTUIHOM TP~
ponsl [55, 56]. B skcnepuMeHTe IMOKa3aHo, YTO Ce-
MaKC CTUMYJIMPYET MPOIlleCChl 00y4eHUsI, OCIa0IIsIeT
aMHE3MI0, BBI3BAHHYIO Pa3JIMYHBIMU BO3ACHCTBUSIMMU,
HOpMaJIM3yeT KpoBOOOpallleHre Mo3ra, obiagaeT aH-
TUTUITIOKCUYECKMM M aHKCUOJUTUYECKUM JIeCTBUEM
[56—59]. CeMakc cCHIKAET ypOBEHb INTyTaAMAaTHOM 3KC-
aTOTOKCUYHOCTU U OKCUIATUBHOIO CTpecca, YBEJIM-
YMBAET COIIPsDKEHME OKMCIeHUS U (hochopuapoBa-
HUSI B MUTOXOHIPHSIX, YTO B YCJIOBUSIX Ae(DUIIMTA KMC-
JIopoaa COXpaHsIET BBHICOKHMI YpOBEHb OOpa30BaHUSI
AT®, moBbIIIAET coaepXaHWEe B MO3TOBOIl TKaHU
Heliporpodnueckux dakropos [55—57, 60]. B mpakTu-
YeCcKO MeIULIMHEe ceMaKc Mokas3ail 3((OEKTUBHOCTD B
JICUCHUM MIIEMUYECKOTO MHCYJIBTa, XpPOHUUECKUX 1Ie-
peOpo-BacKy/ISIPHBIX 3a00JIeBaHMId, YepEITHO-MO3I0-
BOI TpaBMBbI, Xopeu [ eHTMHTTOHA, pa3IMYHBIX HOPM
MHTCJUICKTYaJIbHO-MHECTUYECKUX U aCTEHO-HEBPO-
TUYECKUX PACCTPOMCTB, MUTPEHM U HEBpPaAITUU
TpOTHMYHOrO HepBa [61, 62].

Hoonenr (stunoBwiii 3¢up N-deHmmaneTmn-L-
MPOJIWITINLIMHA) — HEeTIeNTUAHBIN MTpoobpas nupartie-
Tama, cuHTe3upoBaH 1 uzydyeH B HUM papmakosoruu
nMeHu B.B. 3akycoBa. B skcrieprMeHTaIBHBIX MCCITe-
JIOBaHUSIX [TOKa3aHO, YTO HOOIIENT 00/1a1aeT HOOTPOTI-
HbIMU Y TIPOTHMBOTUIIOKCUYECKMMU CBOMCTBAMU U
MIPEBOCXOJIMUT MO aKTMBHOCTU nupaueraMm [63]. Ho-
OTPOITHBIN 3(peKT npenapara MOXET ObITh CBSI3aH C
o0pa3oBaHUEM B Mpollecce ero MeTadbom3mMa UKo~
MPOJMJININIIMHA, aHAJIOTUYHOTO 10 CTPYKTYPE HI0-
T€HHOMY LIUKJIMYECKOMY NUNENTUAY, O0JagaiolieMy
aHTUAMHECTUYECKO# akTUBHOCTbIO. M3yueHue nep-
BUYHBIX B3aUMOJEUCTBUI HoomenTa 0ojiee yem co
100 U3BECTHBIMU PELENTOPHBIMU OOPA30BAHUSIMU,
BoeitojTHeHHOe KoMnanueit CEREP (®panuus) He
MPUBEJIO K OXWIAE€MOMY BBISIBICHUIO MEPBUYHBIX
muleHei [64]. TTokaszaHo, 4TO HoOIENT oOJagaeT
XOJIMHOIIO3UTUBHBIM 3 (heKTOM [65], ycummuBaeT sKc-
npeccuto HeitporpodrHoB NGF BDNF [66] u cenek-
TuBHO YyBeauuuBaeT JIHK-cBs3bIBaolylo akTWB-
HocTh HIF-1 (dakTop, MHOAYIUPYIOIINiT TUIIOKCHUIO).
OTU JaHHbIe, ¢ y4eTOM (DYHKIIMOHAIBbHOI 3HAYMMO-
CTU TE€HOB, aKTUBUPYEMBIX 3TUM (haKTOPOM TpaH-
CKPMIILIH, TTI03BOJISIOT paccMaTpuBaTh HIF-1 mo3u-
TUBHBIN 2(p(heKT B KauecTBe MEPBUYHOTO MEXaHU3Ma
JIeiicTBUS HoorrenTa [64].

BaszoakTuBHbBIE, HEHPONMPOTEKTOPHBbIE TNpPeNnapaThl.
Huueprommn (ajkojoun CIIOPBIHBM) OKa3bIBaeT HO-
OTPOITHOE 1 HEIPOIIPOTEKTOPHOE ASUCTBUE, YIy4IlIaeT
XOJIMHEPIMYECKYIO Helporiepenady [67], 3aruiiaer
HEMPOHBI OT TOKCUYHOCTH [-amuutonna [68], siisieTcst
AHTArOHUCTOM O.l-agpeHopelienTopoB [69], MHTUON-
pyeT arperamyio TPOMOOIIMTOB, CITIOCOOCTBYET YBEIU-
YEHUIO YTWIM3ALUIO KMCIIOpOoaa 1 IIIOKO3kI, 00J1agacT
AHTUOKCUIAHTHBEIMU cBolicTBamu [70]. Buamonernn —
MOJYCUHTETUYECKOE TIPOM3BOIHOE AJIKAJIOMIA BUHKA-
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MIWHA, KOTOPBI comepXuTcd B Vinca minor (bapBu-
HOK) 00JialaeéT HOOTPOITHBIM U HEHPOIPOTEKTOPHBIM
JIeiicTBeM. BUHITOCETHH SIBJISIETCST 0J10KaTOPOM BOJIb-
TaXX 3aBUCUMBIX HaTpUEBBIX KaHaJoB [71, 72], cemek-
TUBHBIM MHIHOUTOpoM Ca’’/KalbMOILyIMH-3aBUCH -
MO IMKINYeCKOI HyKIeoTruadochoauscTepassl 1-ro
TUIIA, IIOBBIIIAET YPOBEHb B Mo3re AT®, uHrnoupyet
arperaiui TpOMOOLIMTOB, CHUKAET BI3KOCTh KPOBH,
YBEJIUYMBAET MO3TOBOM KPOBOTOK, YBEJIUYMBAET I10-
TpeOJieHre MIIOKO3bl U KUCJIOpOa TKAHSIMU TOJIOB-
Horo Mmoasra [73—76].

AHTHOKCHJIAHTDI, AHTUTUNIOKCAHTBI, MEMOPAHOTIPO-
TEKTOPbI CITOCOOHBI YIy4IlIaTh IIPOLIECCHI OOYYEeHUS U
MaMsITH, B TOM YMcCJie ITpU 3a00JIeBaHUSIX, COITPOBOXK-
JIalolmxcs HelipogereHepanueii. IlokazaHo, 4To HO-
OTpOIl HeHTpPo)eHOKCHH CHavajla paclISIUIIeTCS Ha
napaxjaop(eHOKCUYKCYCHYIO KUCIOTY U IUMETHII-
amuHoAaTaHON (JIMAD), KOTOpBIA BCTpauBaeTCs B
KJIETOUHYIO MeMOpaHy HEPBHBIX KJIETOK B BUIIE (poc-
datunun IMAD, ocTaeTcst TaM IJIMTEIbHOE BpeMsI U
SBJISIETCSI CUJIbHBIM MHTHOuTOopoM OH cBOOOIHBIX
pagukaioB [77]. B ycnoBusix marojioruu (CTapeHue,
CTpecC) OH YBEJIWYMBAET TE€Ky4YeCTh MeMOpaHBbI, 3a-
II1IIaeT MeMOpaHHBIE JIUIIUALI OT AeiICTBUSI CBOOOI -
HBIX PaauKaloB, YMEHbIIAET KOHIIEHTPAIMIO BHYT-
pukieToyHoro K* v yBenuuuBaer cogepxaHue BOIbI
B KJIETKE, T.€. YMEHbIIIAET BbI3BaHHBIC IaTOJOTrMEi
caBuru [77]. MeMOpaHOTPOIHBIMY, AHTUOKCHUIAHT -
HBIMU 1 TIPOTUBOTUIIOKCUYESCKUMU CBOMCTBAMHU 00-
nagaeT U co3naHHbil B HUM dapmakosorum nMeHun
B.B. 3akycoBa Mekcuaoa (2-3THiI-6-MeTHI-3-OKCUTTH-
PUMIMH CyKIIMHAT), CIIEKTP (hapMaKOJIOTMIeCKOM aKTHUB-
HOCTM KOTOPOTO BKJIIOYA€T HOOTPOITHOE, HEMpOIpo-
TEKTOPHOE, AaHKCUOJUTUYECKOE, aHTUICIIPECCUBHOE,
MIPOTUBOCYIOPOXHOE, aHTUAIKOTOJIbHOE 1 HEKOTOPBIE
npyrue 3¢ddekTo [78—81]. B akcriepuMeHTe rmoka3aHo,
YTO MEKCHIOJ 00JIamaeT BhIpaKeHHBIM aHTHAMHECTH-
yecKuM 3(p(peKToM B KECTKMX TeCTaX aMHE3MU, BbI-
3BaHHBIX ITPOBEIEHNEM MAaKCUMAJIbHOTO 3JIEKTPOIIIOKA
WIN JellpuBalMeil mapamgokcaabHO ¢a3bl CHa, He
ycrynaeT 1o 3(P(eKTUBHOCTU B 3TUX TeCTax HOOTPO-
naM HeHTPO(hEHOKCUHY 1 KJIEPETHUIIY U TTPEBOCXOIUT
KakK 10 aHTMAaMHECTUYECKOIl aKTUBHOCTHU, TaK U II0
3(PEeKTUBHOCTH MMUpaLeTaM: 103a MEKCHUI0Ia, OKa-
3bIBaloIllasi aHTUAMHECTUYECKOe IefiCTBUE, B 2 pa3a
McHbIIIe, a 3P@eKT BhIllle, YeM y ntupaieTam [78, 79,
82, 83].

Mexkcuaoi Kak B 9KCIIEpUMEHTE, TaK U B KJIMHU-
K€, OKa3bIBa€T BBbIPAKEHHOE HEUPOINPOTEKTOPHOE
JIeicTBUE, B TOM YHMCJIE TP UILIEMUYECKOM U TeMoppa-
TMYECKOM MHCYJIbTaX, yIydlllaeT MO3roOBOe KpOBOOOpa-
1ieHue. B akcnepuMeHTe MoKa3aHo, YTO MEKCUAON Y
KPBIC C FTeMOPParnyecKuM WHCYJILTOM YTy4lllaeT Hapy-
LIEHHbIE MPOLIECChl OOYYEHUS U TTaMSITU, MTOBBIIIAET
BBIXKMBA€MOCTb )KMBOTHBIX, YMEHbIIIAET MPOSIBICHUS
HEBPOJIOTUYECKUX Je(DUITMTOB, YTO COTTPOBOXKIAETCS
HopManu3auueil KoHueHTpauuii ThK-akTMBHBIX mpo-
JIyKTOB B KPOBU U TOMOT€HATaX KOPbl FOJIOBHOTO MO3ra
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KPBIC W CBHACTEILCTBYET 00 yJacTUM aHTHUOKCH-
JTaHTHBIX MEXaHU3MOB B peain3alluii HOOTPOITHOTO U
HEWPOIPOTEKTOPHOTO 3 PEKTOB MeKkcuaoaa [84].

B ximHMYeckoil mpakTHMKe MEKCHUIOJ IoKa3al
3 HEeKTUBHOCTD MPU JICUYSHUU JETKUX U YMEPEHHBIX
KOTHUTUBHEBIX HapylIeHUI, HAOIOJaeMbIX ¥ 0OJIb-
HBIX BpauyaMy B IIMPOKOI TepalleBTUIECKOM IIpaKTH-
Ke [85], mpu JieueHUU KOTHUTUBHBIX HApYIIIEHUH y ma-
LIMEHTOB C COCYIUCTBIMU 3a00JIeBAHUSIMH TOJIOBHOTO
MO3ra, B TOM YKCJIe TP MHCYIbTax [86—89], mpu no-
JIEMEHTHBIX KOTHUTUBHBIX paccTpoiicTBax [90, 91], a
TaKKe€ B KOMILUIEKCHOM Tepaluu 00JIe3HU AJIBLIeii-
Mepa [92], 6one3nu ITapkuHcoHa [93—96], paccesiH-
Horo ckJjiepo3sa [97, 98].

YcTraHOBIJIEHO, YTO BellleCTBa, 00J1aJaloIe aHT-
OKCUIAHTHOI U aHTUTUIIOKCUYECKON aKTUBHOCTBIO
(anbda-Tokodepos, MeIaTOHUH, XeJlaTHbIE areHTHI,
acKOpOMHOBAasi KUCIOTa, MEKCUOOMA, TUAPOXJIOPUIA
LIMCTEVHBI, SHTapHAasi KUCJIOTa U HEKOTOPHIE IPYTHE)
CIOCOOHBI HE TOJIBKO Y/Iy4IlIaTh KOTHUTUBHBIE (DYyHK-
LIUY, HO Y YBEJIUYUBATh MPOAOJIKUTEIbHOCTD XKU3HU
JIabOpaTOPHBIX XKMBOTHBIX [99—104].

IIIupokoe mnpuUMeHEHWEe HOOTPOIbI MOJTYYUIU
MIpY HapYIIEHUSX KOTHUTUBHBIX (DYHKIIMI, BO3HU-
KaIoIIVX MIPY CTApEHUU U HEMpoIereHepaTUBHBIX 3a-
00JIeBaHUSIX, YaCTO COMPOBOXKIAIOIINX CTApEHUE.

CoBpeMeHHbIe KOHLEMNIINN CTApeHUSI paccMaTpy-
BaeT OKMCJUTEIbHBIN CTpecc, ¢ 0Opa30BaHMEM aKTHB-
HbIX hopm kuciopona (APK), 1 MUTOXOHIPUATTBHYIO
IUCHYHKIIMIO B KAYECTBE KIIFOYEBBIX IPUYMH MOCJIEIY-
fo1eii rudenu kiaetok [104—109]. CornacHo cBoOOI-
HOpaauKaJabHONW TEOPUM CTapeHUsl, BO3HUKAIOIIUi
IIpU CTapeHUU OucOajaHC OKCUIAHTHBIX U aHTHUOK-
CUIAHTHBIX CUCTEM IpUBOAUT K reHepauuu ADK,
MpeKie BCero, B MUTOXOHIPUSIX KJIETOK, UTO BbI3bIBAET
MHOXECTBEHHOE ITOBPEKICHNE PA3IMYHBIX MaKpO-
moJiekyn u ctpyktyp: JHK, xpomaTuHa, 0enkoB, Ju-
MUI0B, MeMOpaH, KoJulareHa, HapyllaeT peryJisiiio
BHYTPUKJIETOYHOIO YPOBHSI KaJdbLIWs U AP, YTO IIPU-
BOOUT K OKMCJIMTEIBHOMY CTpecCy, KOTOPBIii 3ammyc-
KaeT KacKaJl arorTo3a, MpUBOASIINI K TpOorpaMMu-
pyeMoii TMOeNIn KJIETOK U CIIOCOOCTBYET BOZHMKHO-
BEHMIO BO3PACTHBIX ITaTOJOTMYECKUX ITPOILIECCOB U
HelipoaereHepaTUBHBIX 3a00aeBanuii [104, 106, 107,
110—113].

ComntacHO MUTOXOHIPUAILHOW TEOPUM B OCHOBE
CTapeHUs JIEKWUT IIporpeccupyromas AuchyHKIIMS
MUTOXOHAPUIA B Pa3IMYHBIX TKAHSIX OpTaHU3Ma: MU-
TOXOHAPUM U3MEHSIIOT CBOIO CTPYKTYpY, CHUXKaeTCs
CKOPOCTb TPaHCIIOPTa 3JIEKTPOHOB, OrPaHUYNBACTCS
SHEPronpoayKTUpyromas (pyHKIIMsI, HapyllaeTcs Oa-
JIJAHC OKCHUIAHTHBIX M aHTUOKCUIAHTHBIX CHUCTEM,
OPOUCXOAAT MyTauMu MutoxoHapuanbHoit IHK,
YTO CIIyKUT OCHOBOM IIJISI pa3BUTUS HeliponereHepa-
TUBHBIX TIPOLIECCOB U (DOPMHUPOBAHUS BO3PACTHOM
MaTOJIOTHHU, B TOM YMCJIe HapyleHus mamsaTtu [104—
105, 114—116]. Bo3pacTHble HapylIeHUsI TbIXaHUS MU~
TOXOHIPUIi M BbIcOKas yacToTa myTtanuii B MT/IHK BbI-

SBJISIIOTCS HE TOJBKO MPU CTAPEHUU, HO U Yy JIUILI C
HelpoaereHepaTUBHBIMU 3a00ieBaHUSIMU (O0JIE3HIMU
AunblreitmMepa u IlapkuHCOHa, OEMEHLIMEN, Xopeei
XaHTUHTTOHA, a TaKKe TTPU MHUOMATUSIX CKEJICTHBIX 1
CEpPIACYHOM MBIIIIL, IBUTATEJIbHBIX PAaCCTPOMCTBAX
u ap.) [116, 117].

Takum oOpazom, MpuU HApYLICHUSIX, B TOM YuCJie
KOTHUTHUBHBIX, BO3HUKAIOILIUX MMPU CTAPEHUU U Heli-
podereHepaTUBHBIX 3a00JIeBaHUSIX, 00OCHOBAHO MPU-
MEHEHME JIEKQpCTBEHHBIX CPENCTB, 00JadalolInMX HO-
OTPOIMHBIM, AHTUOKCUIAHTHBIM, aHTUTUTTIOKCUYECKUM
JIeCTBMEM M OKA3bIBAIOIINX MO3UTUBHOE BIUSIHAE Ha
MUTOXOHAPUATbHYIO TUCHYHKLMNIO. OMTHUM U3 TAKUX
TIPEITapaToB SIBIISIETCS 2-3THII-6-MeTHII-3-OKCUTTNPH--
JIUH cyKumHaT (Mekcumoi). ITokaszaHo, 4To y cTapbIX
JKMBOTHBIX TIPY JIJTUTEIBHOM KYpCOBOM TPUMEHEHUU
(2 Kypca 1o 2 Mec.) MEKCHI0JI BOCCTAaHABINBAET KOTHU-
TUBHBIC Y MOTOPHO-HEBPOJIOTUYECKUE ASPULIUTHI U
YBEJIMUMBAET MPOAOKUTEIbHOCTD Xu3HU [ 118, 119].

HootponHoe u HeliponpoTEeKTOpPHOE ACHCTBUE
MEKCHIOJIa, B TOM YKCJIe IPY CTApPEHUN 1 HeMpoaereHe-
paTHBHBIX 3a00JIeBaHUSIX, ONPEAEIISICTCS ero 0a31CHBIM
MOJIUTAPTETHBIM MEXaHU3MOM JICHCTBUSL. MeKcHUIon
0o0amaeT IIPOTUBOTUIIOKCUYECKIM IEHCTBUEM, CIIO-
COOHOCTBIO YITy4lIllaTh 9HEPIreTUYECKUI CTaTyC KJIETKA U
BOCCTaHaB/IMBaTh TMpoliecchl B 1ukie Kpebdca [120,
121], momaBisITh acKopbaT3aBucumoe (HeepMeHTa-
tuBHoe) 1 HAJI®PH,-3aBricuMoe mepeKncHOe OKHC-
sneHue aunuaos [80, 83, 122]. moBbIIIaTh aKTUBHOCTh
Se-3aBUCHMMOI1 DIIyTaTUOHIIEPOKCUIA3bl, CHUXATh
aKTUBHOCTb MHAYLMOeIbHOM NO-CUHTa3bl U CBSI3bI-
BaTh CYMEPOKCUIHBIN aHMOH-paauKal, YMEHbIIATh
IyTaMaTHY10 3KcalToToKcuyHocTh [123]. Tloka3aHa
CIOCOOHOCTh 2-3TWI-6-METHI-3-OKCUIIMPUINHA YBeE-
JIMYUBaTh coaepxkaHue pochatuauiacepuna, pocda-
TUAWIMHO3UTA W C(PUHIOMHUEIMHA B CHHANTOCO-
MaJILHBIX MEMOpaHax roJIOBHOTO Mo3ra [83, 124], uro
MMeeT CYyIIeCTBEHHOE 3rayeHue JJjIs MPOoLecCcoB Ma-
MSITU, IIOCKOJIBKY U3BECTHO, YTO OT ITOBBIIIIEHMS CO-
nepxaHus pochaTuaniacepruHa 3aBUCAT aKTUBHOCTh
Ca** K'-AT®d-a3pl, a MNOBLILIEHWE COLEPXKAHUS
dochaTUIMIMHO3NUTA IPUBOIUT K YBEJIMYECHUIO CPOJI-
CTBa alleTWIXOJMHOBOTO PELENTopa K alleTUIXOIUHY.
Takum 0O6pa3oM, KOMITOHEHTaMU MeXaHIM3Ma peaan3a-
LMY HOOTPOITHOIO AEMCTBUS MEKCHI0Ja CIeIyeT CUr-
TaTb €r0 aHTUOKCUIAHTHbBIE 1 MEeMOPaHOMOIYIUPY-
fo1mre 3@ exTh, MPUBOIIINE K CTPYKTYPHO-(PYHK-
LIMOHAJIbHBIM H3MEHEHUSIM B OHMOMeMOpaHe U K
ONTUMU3ALUU (YHKIMOHUPOBAHUS alleTUIXOJIUHO-
BBIX PELENTOPOB, MMEIOIINX IePBOCTEIICHHOE 3HA-
YyeHMe ISl YIYUIIeHUsI CUHAIITUYeCKOM mepeaadyu 1
MPOLIECCOB MaMSsITH.

HenasHo nojiydyeHbl TaHHBIE O CITOCOOHOCTU MEK-
cujiosia WHAYLMPOBaTh liepeOpalibHbIii MHUTOXOH-
JIPUOT€HE3 U YCTPaHSITh MUTOXOHAPUAIbHYIO JHC-
(GYHKIIMIO KaK y MOJOABIX, TaK U y CTapbIX KPbIC
[125]. TTokazaHoO, 4TO ITOC/IE KYpCOBOI'O BBEIOCHMUS
MEKCUI0JIa B KOPE FOJIOBHOTO MO3ra KpbIC HabJoaa-
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eTCsI M0303aBHUCHUMAasI MHAYKIIMS CYKIIMHATHOTO pe-
nentopa SUCNRI1 u 6enkoB-mMapkepoB OuoreHesa
MUTOXOHAPUIA: TPAHCKPUILIMOHHOTO KO-aKTHUBAaTO-
pa PGC-10, TpanckpunimoHHbIX ¢pakTopoB (NRF1,
TFAM), xaTaluTuyecKux CyObEIMHUIL IbIXaTeJb-
Hbix pepMmeHToB (NDUFV2,SDHA, cyt b, COX2) u
AT®-cunrassl (ATP5A [125]. AKTuBanuyst CyKLIMHAT-
HOIO pelerTopa BbI3biBaeT 3((eKThl, HapaBIeH-
HBIC Ha IPEONOJICHUE SHEPIreTUYSCKOro ArcbaiaHca
¥ BBI3bIBACT aKTHUBALIMIO 3PUTPOII033a U aHTMOIeHE3a,
CTUMYJISILIAIO CEPACYHOM NeATeIbHOCTA U Ap. [126,
127]. MuToXOHIpUaIbHbIN OMOreHe3 U CyKIIMHATHBIN
peLenTOp pacCMaTPUBAIOTCS B HACTOSIIEE BPeMs Kak
BaKHbIE MTAaTOr€HETUYECK OOOCHOBAHHbIE MUILIEHU
B MCCJICAOBAaHUU CTapEeHUS 1 HeipoaereHepaTUBHEIX
3a00JIeBaHMI 1 TIOMCKA CPEACTB, 00JIamaloInxX Heli-
PONPOTEKTOPHBIM U HOOTPOITHBIM JeicTBUEM [128—
131].

Takum o6pazom, 3¢pdheKThl MEKCHI0J1a IIPXU KOTHU -
TUBHBIX TUCQPYHKIMSIX, B TOM YHCJIE BO3HMKAIOIINX
MpU CTapeHUU 1 HelipoaereHepaTUBHBIX 3a00I1eBaHM -
SIX, OMPEAEIISIIOT 00a (pparMeHTa ero CTpyKTypbl, Kax-
J1asi U3 KOTOPBIX OKa3bIBaeT BIMSIHME Ha KJIIOYEBbIC
MaTOTeHEeTMYECKME 3BEHbS IIpoliecca HelpomereHepa-
LK. 2-3TUIT-6-METWI-3-TUAPOKCUTTUPUINH OKa3bIBa-
€T aHTUOKCUIAHTHOE M MeMOPaHOIIPOTEKTOPHOE JICii-
CTBHE, a CYKIIMHAT, IIPEXIE BCEr0, BOCCTAHABIMBAET
HapylIeHUs TP MUTOXOHAPUATBHON TUCHYHKIIUU.

IMIpumenene MeKcumosia okKaszajaoch >(M@eKTHB-
HBIM IPU JICYeHUW KOTHUTUBHBIX HAPYILIEHUI, MOTOP-
HO-JIBUTaTeJIbHbIX PaCcCTPONCTB, TOJOBOKPYXXEHUS,
aCTEeHUU, TPEBOTH Yy MAllMEHTOB CTapIIIMX BO3PACTHBIX
TPYNIT C XPOHUYECKON IepeOpayibHONM TaToJoTuei
[132, 133], B TOM 4HuCje C IUCHUPKYISITOPHOI SHIIE-
darommatueii [134], a Takke y MallMeHTOB MTOXUJIOTO
BO3pacTa C IMaTOJOTUE CepAeYHO-COCYAUCTON Cu-
CTeMBI U apTepuabHOM rumneprensueii [135, 136].

3AKJIITOYEHHME

Takum o6pa3zoM, Tpyrira HOOTPOITHEIX TIperapa-
TOB Ype3BbIUaliHO pa3HOOOpa3Ha KaK Mo XUMUYECKO-
MY CTPOEHMIO, TaK U IO CIIeKTpaM (hpapmakogoruye-
cKux 3(pPEeKTOB U MeXaHMU3MaM AeicTBUsA. Pa3any-
HbI€ HOOTPOITbI, KPOME€ COOCTBEHHO HOOTPOITHOTO
(BMusiHME Ha OOy4YeHHUE U ITaMSTh) NCUCTBUSI, MOTYT
OKa3bIBaTh TICUXOCTUMYJIMPYIOIIUNA, aHTUACTCHUYE-
CKMIA, aHKCUOJIUTUYECKUIA, afanTOTeHHbINA 3(PdeKThI,
HEeNpONpPOTEKTUBHOE, aHTUTUIIOKCUYECKOE JENCTBUE,
CITOCOOHBI YJIYYIIaTh MO3TOBOE€ KpOBOOOpallleHUEe U
OKa3bIBaTb HEKOTOpPBIE Apyrue 3@ eKTsi.

Ha ocHoBaHMU aHanM3a UMEIOIINXCS Ha HACTOS -
[T MOMEHT JAHHBIX O ACCTBUU OTACIbHBIX ITperna-
paToOB MOXHO BBIIEIUTH CIIEAYIOIINE OCHOBHBIE KOM-
MOHEHTHI MEXaHM3Ma peain3alii HOOTPOITHOTO 3(-
dekTa: BIMSIHUE Ha HEHpOMEIMAaTOPHBLIE CUCTEMEL:
XOJIMHEPTUYECKYIO U TIIyTaAMATePrU4eCcKyIO0 CUCTEMEI, a
takke TAMK, nmodamuHeprudeckyio, aapeHeprude-
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CKYIO I CEPOTOHMHEPTUYECKYIO CICTEMBI; IIOBBIIIICHHE
OMOBHEPreTMKY TOJIOBHOTO MO3ra (aKTUBAIIUsI afeHU-
JIaT IMKIIa3bl, ToBbIIeHe cuHTe3a AT® nu tAM®D);
aHTUOKCUIAHTHOE JIelicTBUEe (MHTUOMpOBaHNE OOpa-
30BaHUSl CBOOOMHBIX pPaAUKaIOB M IEPEKHUCHOTO
OKWCJIEHMST); MEMOPAHOCTAOWIM3UPYIOIIee NeCTBUE:
perynsus cuHTe3a GochOoTUITMIOB U OSIIKOB B HEPB-
HBIX KJIETKAaX, CTaOWIM3alvs CTPYKTYPhI KJIETOYHBIX
MeMOpaH; BIUSHHE Ha liepeOpajbHBIA MHTOXOH-
JIPUOTEeHE3 U MUTOXOHAPHUAIBHYIO TMCHYHKIIIIO; aK-
TUBaLUsA TutacTudeckux rnpoueccos B [LTHC (ycune-
Hue cuHTe3a PHK, JIHK 1 npoTenHOB — yiay4diieHue
0o0pa3oBaHUd WHMOPMALIMOHHBIX MaKpOMOJIEKYII;
yJIy4dllIEeHEe MUKPOLIMPKYISILUM (pacliupeHue Mo3-
TOBBIX COCYIOB, CHIDKEHME arperaii TPOMOOILIUTOB
U JIp.); TIOBBIIIICHUE YCTOMYMBOCTU K Ae(DUIIUTY KIC-
JIopoJia, YBEIWUYCHUE TOCTYIUICHUS TJIIOKO3bI Yepes
MeMOpaHbl HEMPOHOB U YIIyYIIIeHUE €€ YTUIN3alluu;
BJIMSIHWE HAa MOHHBIE KaHaIbI (KaJblIMEBbIN, HATPpHUE-
BBIi1 U JIp.); BIMSIHME Ha Ha XeJaTOPhl METAJIJIOB; BJIU -
sTHUE Ha (paKTOphl pOCTa HEPBOB; BAUSIHIE HA MOHO-
KJIOHAJIbHBIC aHTUTEJIa, B3aMMOICHCTBYIOIINE C Oe-
Ta-aMWJIOWIOM M tau OEJIKOM U HEKOTOpbIe ApYrue
KOMITOHEHTEI MEXaHM3Ma.

Hootponbl mnpenapaTbl SBASIOTCSI OTHUMU U3
HamOoJiee IMPOKO IMPUMEHSIEMBIX IIpeIapaToB, Kak
B aMOyJIaTOPHOIM, TaK M KJIMHMUYECKOI IIpaKTHKE.
OCHOBHBIMU ITIOKa3aHUSMU MJISI TIPUMEHCHUS HO-
OTPOIIOB SIBJISIOTCS: IeMEHIIUM Pa3InIHOIO TeHe3a:
COCYIIMCTBIE, aTpoPUIeCKHe, IMTOCTIHIedaTnIecKue,
MOCTUH(EKIIMOHHBIE, HAPYIIEHUS ITaMsTU IIPU CTa-
peHMM, IPY MHCYJIBTaX, YePEeITHO-MO3TOBBIX TPaBMaX,
BEreTo-COCYIMCThIX TUCTOHUSIX. HooTpombl mmprume-
HSIOT TIpU 00e3HsIX AunblreiiMmepa u [lapkuHcoHa,
paccessHHOM CKJIepo3e, y IeTeil: mpu 6ojie3nu JlayHa,
ayTu3Me, CUHIApoOMEe NedulMTa BHUMaHMS, OJUTO-
¢peHur. HooTpoIibl UCIONB3YIOTCS B KOMILIEKCHOM
Tepanuy IIpU aTepOCKIEepO3e U TUIEPTOHUYECKOM
0O0JIC3HU, TIPU PA3JIMYHBIX MHTOKCUKALUSIX (JieKap-
CTBEHHbIC, aJIKOTOJIM3M, HApKOMaHUU U Jpyrue),
IIPY KOMATO3HBIX COCTOSTHUSIX Pa3IMYHOI 3TUOJIOTHM,
MpU OITyXOJISIX MO3ra, HeMpoMH(MEKIIUSIX, aCTeHUMH,
HEBpO3ax, NEINpeccuu, IM30(PEHUN, SMIUICIICUN U
JIpyrux 3aboieBaHnsIX. HOOTpoIbl MpUMEHSIIOTCS 300~
POBBIMMU JIIOABMU JIJISI YJIYYILIE€HUSI yMCTBEHHOI pabo-
TOCIIOCOOHOCTH B IIEPUO/IbI [IOBBLIILIEHHBIX HATPY30K.

NCTOYHUK OPMHAHCUPOBAHUA

Pa6ora BeimonHeHa B pamkax Tembl ETUCY HUOKP
Ne122020100281-9 TocymapcrBeHHoro 3amaHusi, ®TBHY
“HUU dapmakonoruu um. B.B. 3akycoBa”.
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Cognitive Impairment and Nootropic Drugs:
Mechanism of Action and Spectrum of Effects

T. A. Voronina
Zakusov Research Institute of Pharmacology, Moscow, Russia

The review provides information about the features of cognitive dysfunctions that occur in various diseases
and conditions, and data on the history of the creation and characteristic features of nootropics. The review
presents the mechanisms of action and the spectrum of pharmacological effects of nootropic drugs from var-
ious groups: drugs that affect brain metabolism, neurotransmitter systems (cholinergic, glutamatergic, gab-
aergic and others), cerebral vasodilators, neuropeptides and their analogues, antioxidants, membrane protec-
tors and others. The free radical and mitochondrial concepts of aging and the possibility of using nootropics
for the correction of cognitive impairments arising from aging, dementia and other neurodegenerative diseas-
es are considered.

Keywords: nootropics, memory, dementia, Alzheimer’s disease, autism, Parkinson’s disease, aging, piracetam and
analogues, cholinergic agents, antioxidants, mexidol, vasodilators
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