MonekyasspHO-OMoJIOTHYECKHUE MPOOIeMbl CO3TaHMS

JICKAPCTBCHHBIX CPCACTB U U3YUYCHUC MCXAHHU3MaA HX I[GI\/’ICTBI/ISI

© KonnekTus aBTopos, 2018

. A. Bonwezopckud, A. Y. CuHuykud, U. KO. MupowHu4eHKo,
J1. M. PaccoxuHa

BIMAHUE NPOU3BOAHbIX 3-OKCUMUPUAUHA U AHTAPHOW
KUCNOTbl HA AKTUBHOCTb MOHOAMUHOKCUOAS IN VITRO

SIrBOY BO “KOxHO-Ypanbckuii rocyaapCTBEHHbI MEAULIMHCKUIA yHUBepcuTeT” MuHucTepcTBa
3apaBooxpaHeHus Poccuiickon depepaumm, Poccust, 454092, YenabuHck, yn. Boposckoro, 64;
e-mail: volcheg@yandex.ru

W3y4eHO BIUSHUE OpUTHMHAIBHBIX OTCYECTBEHHBIX HMPOU3BOAHBIX 3-OKCHUNUPUAUHA U SHTAp-
HOM KHCJIOTB! (IMOKCHUIIMHA, peaMOepruHa U MEKCUI0]a) HAa aKTMBHOCTh MOHOAMMHOKCH[IA3
(MAO-A u MAO-B) niedenu KpsIC in vitro. YCTaHOBIEHO, UTO UCCIIEJOBAHHBIE JIEKapCTBEHHBIS
cpenctea (JIC), mpuMmeHsieMbIe in Vitro B KOHIEHTPALUSIX (papMaKOKHHETHIECKOTO JUara3oHa
(10 2_10°°¢ M), okasbiBatror MAO-Moayaupyroliee AeHCTBHE, HAIPaBICHHOCTh KOTOPOTO 3a-
BUCHT OT 0COOEHHOCTEH XMMHUUECKON CTPYKTYPbI 9THUX JIEKAPCTBEHHBIX CPEICTB. M3011poBaH-
HOE IPOU3BOIHOE 3-OKCUIIMPU/MHA (IMOKCHUIIUH) CHIDKAET akTUBHOCTh MAO-A Ha 34 — 44 %
u MAO-b Ha 9 - 10 % (p < 0,05 B 06oux ciyuasx). IIpousBonHoe SHTapHOH KUCIOTH (peam-
OepuH) yBenmuuuBaeT akTUBHOCT MAO-A Ha 2 —3 % u MAO-b Ha 14 % (p < 0,05 B 060oux
ciay4asx). MeKkcumon, OMHOBPEMEHHO SBISIOIIUIACS MPOU3BOAHBIM 3-OKCUTTUPUINHA U SHTAP-
HOM KHCJIOTHI, yMeHbIIaeT akTuBHOCTs MAO-A Ha 13 % u MAO-b 1a 4 % (p < 0,05 B 060mnx
ciyyasx). [lokazaHo, 4T0 2-3THII-6-METHII-3-OKCUTIMPUINHOBBIA KaTHOH M CYKIMHAT-aHUOH
SIBJIIOTCS QHTArOHMCTaMU 110 XapakTepy cBoero MAO-monynupytomero aeifictsus. Oobenu-
HEHUE 3TUX MOHOB-aHTarOHUCTOB B CTPYKType MEKCHJOJIa IIPUBOAUT K IOJIHOH yTpare
MAO-ctumynupyroniero dpdekra ero CyKIHHATHONH YacTH U CYIIECTBEHHOMY YMEHBIICHHUIO
MAO-HUHTHOHPYOIIeH aKTUBHOCTU 3-OKCUITUPHIUHOBOIO KOMIIOHEHTA 3TOTO Mpernapara.

KuioueBble cjioBa: MPOM3BOAHBIX 3-OKCHITUPUINHA U STHTAPHOW KUCIIOTHI; MOHOAMUHOKCHIA-

3a Aub.

Mounoamunokcuaza (MAQO) [aMuH: KUCIOPOA OKCHJIO-
penykTaza (ae3amMuHUpYOIas), (comepkamas ¢raBuH);
K® 1.4.3.4] urpaet KIIIOYEBYIO pOJIb B KaTabOJIM3ME KaTe-
X0I- U uHAonanmkwiamMuHOB [1,2]. M3BecTHbIE (QOpMBI
atoro ¢epmerta (MAO-A u MAO-B) paznuyarorcs 1o
cyOcTpaTrHOH crieln(pUIHOCTH U UyBCTBUTEIBHOCTH K UH-
ruouTopaM. BBICOKOUYBCTBHTENBHAS K  XJIOPTHIIMHY
MAO-A ne3aMUHUpYeT NPEUMYLIECTBEHHO MOHOAMH-
HBI-HEHPOTPAHCMUTTEPHI (CEPOTOHUH M HOPAJAPCHAIUH).
MAO-b xapakTtepuzyercsi MpeUuMyILLECTBEHHOW 4yBCTBH-
TEJBHOCTBIO K JICNPEHWITY (CENeTWINHY) U MEeTa0OIH3H-
pyeT, IIaBHBIM 00pa3oM, “THINEBBIC” M CHHTETHYCCKHE
MOHOAaMUHBI ((peHumdITHIaMuH, OeH3unamuH). O6e dop-
MBI (pepMEHTa JIC3aMHHUPYIOT THpaMuH U nodamuH. On-
HUM M3 CyOCTpaT-He3aBUCUMBIX MPoaykToB MAO-peak-
mun seisiercst H,O,, m30BITOUHAS MPOIYKIUS KOTOPOH
BBI3BIBAET pa3BUTHE OoKHcaUTeIbHOTO cTpecca (OC) ¢ co-
ITyTCTBYIONIAM CBOOOIHO-PATUKAILHEIM ITOBPEKICHIEM
JUNUIO0B, OETKOB W HYKJIEMHOBBIX KuCIOT [2, 3].
MAO-3aBucumblii MexannsMm pazeutus OC npuoOperaer
ocoboe 3HaYeHHEe NPU IKCTPEMaJbHBIX COCTOSHUSX, CO-
MIPOBOXKTAIONINXCS aKTHBALMEH THITOTaJaMO-TUIIoO(u3ap-
HO-aJpEHOKOPTUKAJIbHON OCH. DTO CBA3aHO C TEM, YTO
[TFOKOKOPTUKOWIHBIE TOPMOHBI CYIIIECTBEHHO YBEITHMYHMBA-
10T MAQO-aKTHBHOCTB Pa3UYHBIX OPTaHOB 32 CUET yCHIIe-
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HuUs dKcrpeccnn reHoB kak MAO-A, tak u MAO-b [4, 5].
BaxHo mo00aBuTh, urto uHrMOMTOpEl MAO o00NamarT
OC-orpaHnunBalOIMM, aHTHATIONTOTUYECKUM M OpraHo-
MPOTEKTOPHBIM JIEHCTBHEM MPH PA3HOPOIHBIX CTPECCO-
TEeHHBIX BO3IECUCTBUSX [6, 7].

OpurnHanbHBIE OTEYECTBEHHBIC TIPON3BOIHBIE 3-OKCH-
MUPUIMHA U STHTAPHOU KUCIIOTHI (IMOKCHUITUH, peaMOeprH
U MeKCH011) 3PPEKTUBHO MPUMEHSIOTCS B KOMILIEKCHOM
JICUCHUH IIUPOKOTO Kpyra 3a00JeBaHUi, CBSI3aHHBIX C
pazsutuem OC [8,9]. AHTHOKCHIAHTHAasi aKTUBHOCTH
atux JnekapcrBeHHbIX cpencts (JIC) paccmarpuBaercst B
Ka4eCTBE YHUBEPCAILHOW OCHOBBI MIX TEPANEBTHUECKOTO
nevicteus [10]. Jlo HacTOsIIIET0 BpEMEHHU OCTACTCSI HEU3Y-
yeHHOU cBs13b OC-MOIYNUPYIOLIEro IeHCTBUS IIPOU3BOA-
HBIX 3-OKCUTIIMPHUINHA U SHTAPHOW KHUCIOTHI C UX BIUSHH-
em Ha aktuBHOCTE MAOQ. IlpencraBnenHast cTarbst TOCBSI-
[IeHa W3YYCHHIO BJIMSHUSA 3MOKCHITMHA, peaMOepuHa W
Mekcuona Ha akTuBHOCTh MAOQ in vitro. JlononHurens-
HO ObuTO HccnenoBaHo MAO-monynupyoliee AeiHcTBHe
o-munoeBoid kuciothl (o-JIK), koTopast paHee MCTONB30-
BaJlach KakK Tpernapar CpaBHEHMS MPU W3YYEHUU aHTHUOK-
CUJAHTHOTO JICHCTBUSI MPOU3BOAHBIX 3-OKCUIHUPUINHA U
SIHTApPHOU KHUCIIOTHI in vitro [11].



3KCl’l€pl/lM€HmaJleCl}l uacmo

Mertononorust onpeneneHuss MAO-akTuBHOCTH 0a3u-
poBanach Ha TEXHHKE IMPOOOIIOATOTOBKH M IIOCTAHOBKH
(epMEHTHOH  peakIiH, JeTalbHO W3JIOKCHHBIX B
[12 — 14]. B kayectBe ucrounnka MAQO BbIOpaHa TICYCHD
KPBIC, XapaKTePU3YIONIasics BEICOKO aKTUBHOCTBIO 00EUX
tdbopm depmenra [15]. B sxkcriepumMenTe ucnons3oBano 10
nabopaTtopHbIX KpbiCc. JKMBOTHBIX 3a0MBajM JICKAUTAIIH-
eil B ycrmoBusix oOImeil aHeCcTe3un AUATUIOBBIM 3(DUPOM.
BricTpo W3BNEKald TIeYeHb U OTMBIBAIM €€ B OXJIAXKJICH-
HOM cpefie BbIeneHus, cogepxaieit 0,25 M caxapo3y u
0,005 M O[1TA B 0,02 M narpuii-pocdarnom Oydepe (pH
=7,4). Cpena Toro e cocraBa HUCIOJb30Bajach JIIs MPH-
roToBiieHus 6 % (Bec:00beM) TOMOTE€HATOB MEYEHH C I10-
MoIbio Tomorean3aropa [lorrepa — Oenbreiima. [Tomy-
YeHHbIC TOMOreHathl meHTpudyrupoamu mpu 1000 g ¢
LENBI0 YOANCHUS sep M KPYHMHBIX KICTOYHBIX (pparMeH-
ToB. CylepHaTaHThl, IOJyYEHHbIE OT Pa3HbIX KUBOTHBIX,
OOBEIMHSANN, 3aMOpaxkuBanu u xpaHwm npu — 20 °C
BIUTIOTH JIO MCIIOJIb30BaHUs B dKcriepumMenTe. [lepes onpe-
nenenreM MAQO-akTUBHOCTHU CyNEpPHATaHThl Pa3MOPaXKHU-
BaJIM MTPU KOMHATHOW TEMIIepaType U ¢ MOMOIILI0 MUKPO-
6uyperoBoro Metona [12] perucTpupoBaiM KOHIEHTpa-
o Oenka. [lnst u3ydeHHs (EepMEHTHOH aKTHBHOCTH
KCIOJIb30BAJIM CyIIEPHATAHTHI C KOHIIEHTpaLueil Oenka He
meHee 1,5 mr/mi. 0,2 M1 cynepHaTaHTa CycCleHInpOBaIN
B 1,8 mur 0,02 M Harpuii-¢pocdaraoro Oydepa (pH = 7,4),
cogepkauiero uccienyemble JIC B KOHLEHTpauusix OT
1073 no 10~° M u npeunkyOupoBand B TeueHue 20 MUH
rpu temneparype 37 °C. I npuroToBieHUs UCXOAHBIX
pabounx pactBopoB JIC COOTBETCTBYIOIIHE Ipemaparsl

pasBoxmim B Oydepe ykazaHHOro cocrasa. 1 % pacTBop
smokcunuHa (57,8 MM; ®I'VII “MoCKOBCKU SHAOKPHH-
HBII 3aBOx”) pasBoawin B 8,3 pasa; 1,5 % pactBop peam-
6epuna (44,6 MM; OOO “HTDD “IIOJIMCAH”) — B 5
pa3; 5% pactBop Mekcupona (196 MM; OOO “HIIK
“@apmacod1”) — B 25 pa3 u 2,5% pactop o-JIK
(121,18 MM; Oepimutron, Berlin-Chemi AG/Menarini
Group, I'epmanus) — B 12,5 paza. [lonmydyenHsie paboune
pacTBOPHI MOABEPTalN MOCIEAOBATEIBHEIM 10-KpaTHBIM
pasBeieHusM 110 (hOPMHUPOBAHUS MOJHOTO psAga HE0OXo-
JUMBIX KOHIIeHTpauuil. B pesynsrare nodasnenus 0,2 miu
MAO-conepskamiero cynepraranta kK 1,8 Min pa3BezeH-
HBIX pabouunx pacTtBopoB KoHIeHTparuu JIC B mpobdax jo-
MOJTHUTEIBHO CHIDKANNCH B 1,1 pa3a W HOCTUTANIH CBOMX
KOHEYHBIX 3Ha4eHUI. KOHTpobHBIE TPOOBI HE collepKaIn
n3yuaemsle JIC.

@depMeHTaTUBHYIO PEaKINI0 HHUIINHUPOBAIN BHECCHH-
em B mpody 0,5 mur cyderpara. [IpoOsI ToiaTtenpHO mepe-
MelMBajIM W uHKyOupoBasim mnpu 37 °C B TeueHue
45 muH. B skcriepuMeHTax ¢ ONpENeIeHUEM aKTUBHOCTU
MAO-A B kauecTBe cy0OcTpara UCIoib30Balid 5 MM cepo-
TOHHWH KpeaTHHUHCYNb(par MoHoruapar (Sigma-Aldrich,
CILIA). ITpu uzyuenun akruBHoctd MAO-b cyberparom
CITY KU 30,2 MM COJISTHOKHUCIIBIN OeH3UIIaMUH
(Sigma-Aldrich, CIIIA). B o0oux ciy4asix pacTBOpbI cy0-
ctparoB roropuin Ha 0,02 M Hatpuii-pocharaom Gydepe
(pH = 7,4), conepxamem uccienyemsie JIC B KOHIIEHTpa-
LUSIX, PABHBIX COACPXKAHUIO MPENaparoB B MPEUHKYOHU-
pyeMbIX Tpobax. ITO MO3BOJIUIO 0OECIIEYUTh TOCTOSHCT-
BO KOHIIeHTpanuu n3ydaembix JIC B mpobax Ha 3Tarme 1me-
pexoma OT TPEeHWHKyOalMu K 3almycKy (epMEHTHOM

Bansinue 3MOKCHNINHA, peaMOepHHa, MEKCU/I0J1a U O~JTHI0eBOi KHCJI0THI Ha akTHBHOCTE MAO neyenn kpsic [Me (LQ-UQ)]

AKTHBHOCTb Jluana3oH MOJISIpHBIX KOHIEHTPAIMH JIEKapCTBEHHOIO CPECTBA B HHKYOAIMOHHON cMecH
(dhepmenTa,
6‘:;]‘::"/;";]{ 0 (koHTPOMB) 1073 M 1074 M 1075 M 10-M 10-7M 10-%M 10-°M
IMOKCHNNH (B KOHICHTPAIMAX, KPaTHBIX 6,3 M)
MAO-A 34,91 19,25* 24,13* 21,79* 34,13 34,68 19,46* 23,21*
(34,15-37,79) (18,72 — 19,87) (23,15 — 25,75) (20,39 — 24,56) (29,31 —37,35) (30,25 —36,95) (19,21 — 21,43) (21,13 —24,27)
MAO-b 8,63 8,79 8,06* 8,24 7,83* 8,71 7,85* 7,79*
(8,54-8,92) (8,19-897) (7,99-8,12) (8,10-8,64) (7,74-8,20) (8,27-9,01) (7,52-8,08) (7,42-8,03)
Peam0epuH (B KOHLICHTpAMSIX, KpaTHBIX 8,1 M)
MAO-A 32,52 33,75 32,94 33,24 33,02* 33,50* 33,07 33,66
(31,47 -133,01) (32,42 —33,85) (32,72 —33,62) (33,04 —34,10) (32,87 — 34,05) (32,95 —34,15) (32,47 —34,29) (32,58 —33,99)
MAO-b 7,00 6,01* 6,73 6,78* 6,58 7,15 7,86 7,95*
691-7,15 (593-6,31) (6,50-7,03) (6,57-6,90) (5,80—-7,43) (6,52—-8,59) (6,69-8,61) (7,56-9,07)
Mexkcn10.1 (B KOHIICHTpALUAX, KpaTHeIX 7,1 M)
MAO-A 33,42 30,51 29,73 27,96* 29,87 30,30 30,44 29,01%*
(31,34 —34,34) (24,84 — 33,65) (26,88 —31,31) (27,21 —31,84) (23,92 — 50,04) (27,32 —53,38) (27,73 —43,92) (27,65 — 29,78)
MAO-b 7,84 6,64 7,58 7,47* 7,50 7,53* 7,63 8,28
(7,60-7,95) (5,92-7,78) (6,88—-7,96) (7,20-7,69) (7,17-7,70) (7,30-7,61) (7,52-7.95) (7,87-8,74)
o~JlunoeBasi Kucs10Ta (B KOHIIGHTPALUSX, KpaTHBIX 8,8 M)
MAO-A 34,25 32,04* 29,29* 28,76* 29,34* 28,65* 29,46* 28,09*
(33,08 —35,46) (28,16 — 33,13) (28,11 —30,89) (25,59 — 31,65) (28,30 —29,82) (27,83 —29,74) (28,07 —29,78) (24,38 — 30,60)
MAO-b 7,62 7,50 7,58 7,14 7,42 7,51 7,61 8,00*
(7,49-17,81) (7,39-8,42) (7,20-7,85) (6,94-7,50) (6,60—-790) (6,44-8,13) (7,21-8,05) (7,82-28,50)

NTH

DKCIIepUMEHTHI IPOBECHBI B 5 NOBTOPHBIX cepusix. KoahduuueHT “kpaTHOCTH KOHIEHTpALUH™ OTpa)kaeT TOYHOE 3HAYCHHE KOHLICHTPALMH TIpernapara B
Ka)XIOM pa3BeJCHHHU H3yUSHHOTO AUana3oHa. * Pa3nudus 3Ha4MMBI 10 OTHOIICHHUIO K KOHTpoIo ( p < 0,05 mo mapHoMy kputeputo Bunkokcona). I[Tomyxup-
HBIM HIPH(TOM BBIJICICHBI II0KA3aTENH, CTATHCTHYECKH 3HAYMMO OTJINYAIOIINECs OT KOHTPOJIbHBIX 3HAUYCHHIA.
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peakuuu. PacTBopsl CyOCTpaToB Uil KOHTPOJIBHBIX MPOO
He conepxanu uzyyaemble JIC. OcTaHOBKY peakiuu oCy-
mectsisun gobasnenueM 0,5 mi 30 % TpuxIopykcycHOH
kuciotel. He MeHee gem depe3 30 MHH Imocie 3TOTo Ipo-
OBl OCBOOOXKIAIM OT OEITKOBOTO MPEHHUITUTATa EHTPUPY-
ruposanueM nipu 1000 g. “Crienipie” poObl HHKYOHpOBa-
mu 6e3 100aBIeHUs CyOcTpara, KOTOPhI BHOCHIIH TTOCIIE
oCcTaHOBKH (epMeHTHON peakimu. MAO-aKTHBHOCTH
OIICHUBAJN MO Pa3HOCTH COJEPKaHHS aMMHUakKa B Je-
MPOTEHMHATaX OMBITHBIX U “ciensix” mpod [16]. OTron-
Ky aMMHaka MPOBOIUIN C TMOMOUIBIO JBYXKaMEPHBIX
yamek Konses B TeueHue 20 4 Ipu KOMHATHOU TeMIle-
patype [16]. KonnuecTBO OTOTHAHHOTO aMMHAKa OIpe/e-
JSUI MOIM(UIMPOBAHHBIM (PEHON-TUTIOXJIOPUTHBIM Me€-
TogoMm [16].

OKCIIEpUMEHTHI TIPOBOAMIA B 5 TOBTOPHBIX CCPHSX.
CTaTUCTHUCCKUI aHANN3 BBIIONHEH C HCIIOJIH30BAaHHUEM
MaKkeTa  NPUKIAAHBIX ~ KOMIBIOTEPHBIX  NPOTPAMM
SPSS-17.0. lanHbie 00paboTaHbl METOIAMH JIECKPHUIITHB-
HOW CTAaTHCTUKH U TIPE/ICTABIICHBI B BUJIE Meauanbl (Me) 1
quanazona mMexnay “HmwkHEM (LQ, 25 mpomeHTHns) u
“epxauM” (UQ, 75 mponeHtwnb) kBapTwisiMu. JlocTo-
BEPHOCTh OTJIMYHUHA OT KOHTPOJS OIEHWBAIM C TIOMOUIBIO
napHoro kpurepus Buikokcona. ITpoBepka cratuctuye-
CKUX THIIOTE3 BBINOJIHSIACH NPU KPUTHUYECKOM YPOBHE
3Hauumoctu p = 0,05.

Pesynomamut u ux obcyscoenue

B pesynbrarte mpoBeAEHHOTO HCCIENIOBAHUS YCTaHOB-
JIEHO, YTO IPOU3BOAHBIE 3-OKCUITUPUINHA U STHTAPHOHU KH-
CJIOTHI OKa3bIBaJIM CYIIECTBEHHOE BIUSHHUE Ha aKTUBHOCTh
MAO in vitro. HampaBneHHOCTh M BBIPaKEHHOCTb
MAO-Moaynaupyromero JAeHCTBHS MpenaparoB 3aBHCENa
OT UX XAMHYECKOW IPUPOBI M KOHIICHTPAIIHH, a TAKXKE OT
(dopmer u3ydaemoro ¢pepmenTa. Hanbonee BrIpakeHHBIE
W3MCHEHHS aKTUBHOCTH (pepMEHTa OTMEUEHHI B Mpoodax,
coziepKalux 3MOKcHITMH (Tadbmuina). JlanHoe JIC, sBisio-
Ieecst M30JIMPOBAaHHBIM IIPOM3BOIHBIM 3-OKCHIIHPHINHA,
HHTHOMPOBaIIo 00e popMbI PepMeHTa B IIUPOKOM JTHAIIA-
30HE KOHIIEHTPALIHH.

[Ipexxae Bcero 3To KacaeTcst akTUBHOCTH MAO-A, ko-
Topast cHWxajacb Ha 34 —44 % mnpu HUCHIONB30BaHUU
9MOKcuTMHA B KoHmeHTpamusx 10-8—-10"°M wu wHa
31-45% nmnpu ero NpUMEHEHUH B KOHLEHTPAIMAX
10-3—10-3M. B oruotennrn MAO-B 3MOKCHITHH OKa-
3a] MeHee BBIPaKCHHBIH d(P(EeKT aHATIOIHYHON Harpas-
JCHHOCTH. AKTUBHOCTH 3TOW (POpMBI (pepMEHTa CHUKa-
jgace b Ha 7 — 10 % mox IelcTBHEM SMOKCHIIMHA B
koHneHTparmax 10-8—-10-°M, a taxxe 10 °u 10-*M
(Tabmuma).

[Ipenapar mpou3BOJHOTO SHTAPHOI KUCIOTHI (peambe-
pUH) B HU3KKHX KOHIEHTpamusx (< 10~¢ M) kauecTBeHHO
OTJIMYAJICSL OT MPOU3BOJHOTO 3-OKCHIIMPUINHA (IMOKCH-
MMHA) TI0 HampaBJIeHHOCTH MAO-MOIYIUPYIOIEro Jeii-
creus (Tabmuna). B xornentparusax 10-6—10-7M pe-
ambepuH yBennuuBaj akTUBHOCTH MAO-A Ha 2 —3 %.
[pu ucmonp30BaHUH B HAHOMOJLIPHOH KOHIICHTPAINH Pe-
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ambepuH yBenuuuBai aktuBHOCTs MAO-b Ha 14 %. B 60-
jJee BBICOKMX KoHUeHTpamusx (1075 wu 103 M)
peambepuH cHrxan akTuBHOCT MAO-b (Ha 3 u 14 % co-
OTBETCTBEHHO).

PasHonanpaenerHoCTh MAO-MOAyUpYOMUX P heK-
TOB DMOKCHUIIMHA U peaMOeprHa, IPIMEHIEMBIX B KOHIICH-
tpamusax < 10-®M (Tabnuia), COOTBETCTBYET paHee yc-
TaHOBJICHHBIM OCOOCHHOCTAM BiMsiHUS 3THX JIC Ha 1H-
NuAHyH0 nepokcujgauuio in vitro [11]. Oro kacaercs
coueTanust MAO-HHruOUpyIOLIero 1eHCTBHS ¢ aHTHOKCH-
JAHTHOW aKTUBHOCTBIO JJIf AMOKcunuHa U MAO-cTuMy-
nupyromero dggexra ¢ MPOOKCHAAHTHBIM ACHCTBHEM IS
peambepuHa. Ilo-BUIuMOMy, XapakTep BIHAHUS OOCYXK-
naeMbIx npernaparoB Ha MAQO B 3HaUUTENbHON CTENEHU
oIpeieIIsieT HarpaBleHHOCTh uX AeiictBus Ha OC. Jlan-
HOE€ IOJIOXKEHUE BIIOJIHE YKJIAIbIBAE€TCS B PAMKH COBpE-
MEHHBIX TpencraBieHuid 06 OC-mHAyHupyromen poiu
MAO [3, 5].

[Tonmyuyennble naHHBIC (TA0JIMIIA) TTO3BOJISIOT paccMar-
puBaTh 2-3THII-6-METHII-3-OKCUTTUPHUINHOBBIA KaTHOH (B
COCTaBe 3MOKCHITMHA) U CYKIMHAT-aHUOH (B COCTaBe pe-
amOeprHa) B Ka4eCTBE BEPOATHBIX aHTATOHUCTOB, CIIOCO0-
HBIX B3aIMHO OCJIa0JISITh CBOM Pa3HOHAIIPABICHHBIC BIIHS-
Hust Ha MAO nipu oqHOBpeMeHHOM npuMeHeHuH. [1omgo0-
Hasi CHTyalusi CKJIAQAbIBACTCA NPU HUCIOJIb30BAHUU
MeKkcuaona (2-3Tui-6-MeTui-3-OKCUMTUPUANHA CYKLIMHA-
Ta), OJIHOBPEMEHHO SBJISIOILErOCs MPOU3BOJHBIM 3-OKCH-
MUPUIMHA M SIHTapHOH KucCHoThl. OObeIUHEHHE HO-
HOB-aHTaroHUCTOB B CTPYKTYpEe MEKCHI0JIa MPUBOAMUT K
noiHOM ytpare MAO-ctumynupyromero 3¢dekra ero
CYKLIMHaTHOW YacTHM M CYLIECTBEHHOMY YMEHbILEHUIO
MAO-UHrHOUpPYIOIIeH aKTUBHOCTH 3-OKCHITUPHUIMHOBOTO
kommoreHTa 3toro JIC. Kak BumHO (TabnuIa), B KOHIICH-
TpalMAX U3yYEHHOI'O Juara3oHa MEKCHOJ HE BbI3bIBal
yBenn4eHus: aktuBHOCTH MAO-A 1 MAO-B, a takxke 60-
Jiee 4eM B 2 pasa ycTymaj SMOKCUIIHHY 0 CITIOCOOHOCTH
uHruOupoBath 06e Gopmsl pepmenTa. MekcHa0n yMeHb-
man aktuBHOoCcTh MAO-A mumb Ha 13 % npu ucnomns3o-
BAHUU B KOHLIEHTpaLUU 10-°M u Ha 16 % — B KOHIIEH-
tparuu 10> M. AkrtuBHocth MAO-Bb mon neiictBuem
MEKCHJI0JIa CHIDKANACh TOJBKO Ha 5 % MpH HCIONb30Ba-
auu atoro JIC B koHnenTparuu 107> M u Ha 4 % — B
konuentpanud 10-7 M. Heo6xonuMo 3aMeTUTh, YTO 00-
CYKIIa€MbIil aHTAarOHU3M MEXIy 3-OKCUITUPUAMHOBBIM Ka-
THOHOM U CYKLMHAT-aHUOHOM MEKCHJI0Ja BIIOJIHE COOT-
BETCTBYET paHee IMOJYYEHHBIM JAHHBIM O Pa3HOHAIPAB-
JIEHHOM JIEMCTBUH KOMIOHEHTOB »Toro JIC Ha nmoBexenue
MBIl B “OTKpbITOM ToJie” [17] u mepexkucHoe okucie-
HHE TUTIAI0B in vitro [11].

[Mpenapar cpaBHenust (o-JIK) cHWXanm akTHBHOCTB
MAO-A na 6 — 18 % BO Bcex KOHIIEHTpAIHsIX U3yUYEeHHOTO
Jnuana3zoHa U Ha 5 % yBennuuBan aktuBHOCTh MAO-b B
HaHOMOJISIPHOM KOHLEHTpauuu. BriojgHe BO3MOXKHO, UTO
MIPOTHBOIIOIOKHBIE H3MEHEHHsI akTUBHOCTH 2 hopm MAO
nont nefictBueM o-JIK MOryT OBITH CBSI3aHBI C €€ HEOIIHO-
3HA4YHBIM BIUSHUEM Ha paznuysble npossierus OC [18].
He uckitoueHo Taxoke, 4YT0 pa3sHOHANPABICHHOE BIIMSHHUE
o-JIK Ha MAO-A u MAO-b umeer oTHOlIeHHE K HOO-



TponHO#i aktuBHOCTU 3Toro JIC [19], T.K. aHamOTrMYHBIN
xapakTep MAO-MonynupyIomnero AeUCTBUs IPOJeMOHCT-
PHUPOBaH /ISl 3TAJIOHHOTO HOOTpoma nupanerama [20].

OTnenbHOrO 00CYXJICHUSI 3aCITy’)KUBACT BO3MOXKHAS
cBsi3b MAO-Monynupytomiel akTHBHOCTH 3MOKCHUITMHA,
peaMOeprHa U MEKCHAOJA C UX aHTHICTIPECCHBHBIM JIEH-
CTBHEM, MPOACMOHCTPHPOBAHHBIM B OJKCICPHMCEHTE H
kirHuKe [21, 22]. O0men3BecTHOE aHTHACTIPECCHBHOE U
aKTUBHpYIolee AeiicTBue nHruouropos MAO, cBi3aHHOE
B IEPBYI0 ouepens ¢ yruerenneM MAO-A [1, 2], no3Bosns-
€T MPEIOoNIOKUTh MPUYACTHOCTD JAHHOTO MEXaHH3Ma K
TUMOAHAJIENTUYECKON aKTUBHOCTH U3y4eHHBbIX JIC ¢ aHa-
norugHbIM TipoduiieM MAO-Momymupytomiero 3ddekra.
[Ipesxxne Bcero, 9TO KacaeTcsl M30JIMPOBAHHOTO TTPOM3BOI-
HOTO 3-OKCHITUPHUINHA (SMOKCHITNHA), KOTOPBIA OKa3bIBaT
MPEUMYIIECTBEHHOE yrHEeTaromlee neicteue Ha MAO-A u
MIPEBOCXOAMI OCTANIbHBIE U3yUEHHBIE MIPerapaThl Mo CIo-
COOHOCTH yrHETaTh JaHHYyI0 GopMy (epmenTa (Tabauua).
MAO-aktuBnpyonmii 3pdexT Npou3BOAHOTO SHTAPHOM
KUCIOTHI (peamOepuHa) (Tabnmuia) CBHIETENBCTBYET 00
WHOM MEXaHW3ME €ro aHTHJICTPECCHBHOTO JICHCTBUSI.
[To-BuarMoMy, TUMOaHANIENTHICCKUH dPdeKT peamOepH-
Ha 00yCIIOBJICH €T0 HHCYIMHIOTSHIIUPYIOIINM AeHCTBHEM
[23], mo3uTHMBHAS PONBH KOTOPOTO B JICYCHUU JICTIPECCUU
ObLa BBISIBIICHA OTHOCHTEIHHO HemaBHO [24, 25]. BaxHo
MOJYEPKHYTh, 4uT0o MAQO-akTHBHpYIOLIEE IeHCTBUE peaMm-
OeprHa MOXKET paccMaTpUBaThCS KaK OJMH U3 MEXaHU3-
MOB HHCYJIMHIOTEHIMpYtomero s¢dekra ganxHoro JIC.
CripaBeNIMBOCTh ATOTO TPEAIOIOKECHUS WILTFOCTPUPYET-
Csl TAHHBIMH 00 WHCYJIMHOMHMETHYECKOM JICHCTBHH CyO-
crpatoB MAO, Kotopoe OIIOKHPYETCST HHTHOUTOpaMH
MAO [26].

He uckitoueHo, 4To aHTUACTIPECCUBHOE JICHCTBUE MEK-
cunona [17] oqHOBpEeMEHHO CBA3aHO C MHTMOMPOBAHHUEM
MAO-A (3a cuyeT 3-OKCHIIMPHUIMHOBOTO KaTHOHA) U C HH-
CYJIMHIIOTCHIIUPYIOIIEH aKTHBHOCTBIO (32 CYET CYKIIU-
Har-aHroHa). CTOUT M00aBUTh, YTO IMpENapar CpaBHCHHUS
(a-JIK), cormocTaBUMBIN ¢ MEKCHIOJIIOM IO CIIEKTpPY TICH-
XOTPOMHBIX  3(P(eKToB, HapsAAy C  BEIPAKCHHBIM
MAO-A-uHTHOUpYIONUM JeHcTBHEeM (Tabiuima) obasa-
€T BBICOKOH WHCYIMHIIOTEHUHUPYIOLWIEH aKTUBHOCTBIO
[17,23].

3aBepirasi 00CYXJICHHE TIOIYYCHHBIX Pe3yJbTaToB, He-
00XOIMMO TOTYEPKHYTh, YTO AMOKCHIIMH, peaMOepuH U
MEKCHI0N OKasbiBamm MAO-mopynupytomee IeicTBHE
Jiake IIPU UCIIOIb30BaHKMyU KoHmeHTparmi 109 — 10-° M.
Takue KOHIICHTpAIH HE MPEBBIIIAIOT YPOBEHb dHIOTCH-
HOIO CYKLMHATa B KPOBU 4eJIoBeKa [27] 1 BIOJIHE COOTHO-
CUMBI C COAEp)KaHUEM 2-3THJI-6-METHII-3-OKCUITUPUANHA
BO BHYTPEHHUX OpraHax W KPOBH KpPBIC Ha MPOTSKEHUU
1 cyT nocie napeHTepanbHOro BBeneHus [28]. BoipaxeH-
Hble MAO-Monynupytomue 3¢ ¢heKThl SMOKCHITHHA, peaM-
OeprHa M MEKCHOJIA MPU X NMPUMEHEHUH B (hapMaKoKH-
HETHYECKOM JHana3oHe KoHueHTpanuii (< 10-°M) mo-
3BOJISIIOT paccMarpuBath MAO-A n MAO-b B kadectBe
paHee He u3BecTHbIX MueHel sTux JIC. [lanHoe o0cTOs-
TEJIbCTBO, HAPSAY C YCTaHOBJIEHHBIMU (pakTamMu (Tabiu-

1), O3BOJISIET MPEATNONIOKUTD HATUYHUE CBAZU MEXY Xa-
pakTepoM BIUSHHA IPOU3BOAHBIX 3-OKCUIIUPUINHA U SH-
TapHOU KHCJIOTH Ha aKTUBHOCTH MAO U 0cOOCHHOCTSIMA
nx OC-MoayaMpyIOLIEro 1 OpraHoNpPOTEKTOPHOTO JIEHCT-
BHUS IIPU IKCTPEMAJIbHBIX COCTOSHUSX.
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THE EFFECT OF 3-OXYPYRIDINE AND SUCCINIC ACID DERIVATIVES
ON IN VITRO ACTIVITY OF MONOAMINE OXIDASE

I. A. Volchegorskii"", A. I. Sinitskii?, . Yu. Miroshnichenko', and L. M. Rassokhina’

' Pharmacology Department, South-Ural State Medical University, Chelyabinsk, 454092 Russia
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We have studied the effects of three original domestic derivatives of 3-oxypyridine and succinic acid (emoxipine, reamberin, and mexidol) on in vitro activity
of monoamine oxidases (MAO-A and MAO-B) in the rat liver. The drugs used in vitro at concentrations within pharmacokinetic range (10~ ° — 10~ ° M) pro-
duced MAO-modulatory effects, the direction of which depended on the chemical structure. An isolated derivative of 3-hydroxypyridine (emoxipine) redu-
ces the activity of MAO-A by 34 — 44% and that of MAO-B by 9 — 10% (p < 0.05 in both cases). Succinic acid derivative (reamberin) increases the activity
of MAO-A by 2 — 3% and that of MAO-B by 14% (p < 0.05 in both cases). Mexidol, a derivative of 3-hydroxypyridine and succinic acid, reduces the activi-
ty of MAO-A by 13% and that of MAO-B by 4% (p < 0,05 in both cases). It is shown that 2-ethyl-6-methyl-3-oxypyridine cation and succinate anion are an-
tagonists in the character of their MAO-modulating action. Combining these antagonists in the drug structure (mexidol) results in the complete loss of
MAO-stimulating effect of its succinate component and significant reduction of the MAO-inhibitory activity of 3-oxypyridine component.

Keywords: derivatives of 3-oxypyridine and succinic acid; monoamine oxidases A and B.
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