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dapmakosHuedanorpadust (bapmako-99I) mpencrapiasier OGOJBLIONH UHTEpeC Kak
WHCTPYMEHT (hapMaKoJIOrMUYEeCKOT0 CKPUHMHIA HOBBIX TCUXOAKTUBHBIX MOJIEKYII.
DTOT 3KCMEePUMEHTANIbHBIN TOAX0N HE OCTaJCsl PYAMMEHTOM HEMpOOMOJOTHYECKUX
HCCIEIOBAaHUI U MOXET OBbITh YCIELIHO MCITOJb30BaH ISl PELIEHUST TTOCTaBICHHbIX
3aja4 B HacTosliee BpeMsi. Pa3BuTne n moBceMecTHOE MPUMEHEHE METOIOB MaIllH -
HOTo OOYyUYeHUsT OTKPbIBA€T HOBbIE BO3MOXHOCTHM MCITOJIb30BAHUS JaHHBIX (hapMako-
OOT ms peleHus 3a1a4 Kiaccudukaluy U MporHo3MpoBaHusi. Panee Obu1o mokaza-
HO, YTO HAaMBHBII 0aiieCOBCKMii KilacCU(DUKATOP B KOMOMHALIMYA C METOIOM IJIaBHBIX
KOMITOHEHT MOXET OBbITh MCMOJb30BaH KaK IJIsl OTJIWYUST aHTUIICUXOTUYECKOTO NIeii-
CTBUSI JIEKAPCTBEHHBIX TIPENAapaToB OT CENaTUBHOTO, TaK U JUIsl cpaBHEHUST 3(DHEKTOB
AHTUIICUXOTUYECKUX CPEACTB MEXIY co0oi. B HacTosiieM ucciiefoBaHUU ObLIa MPO-
BelleHa OlLlEHKAa BO3MOXHOCTU BBISIBJICHUsI 10303aBUCUMOCTH 3(D(HEKTOB M3ydyaeMbIX
MpernapaToB ¢ UCITOJIb30BAaHUEM TPEITOXKEHHOTO MeToAa. DKCIIEPUMEHTBI BBITIOJIHSIITU
Ha 0eJIbIX 6eCIOPOIHBIX KpbICax-CaMIlaX ¢ XpPOHUYECKU UMIUIAHTUPOBAHHBIMU 3JIEK-
TPOKOPTUKOTpadUIEeCKUMHU 3JIeKTpoaaMu. B KauecTBe u3yyaeMbIX MpernapaToB ObLIU
BBIOpaHBI 1B CPEICTBA C AHTUTICUXOTUYECKUM JEUCTBUEM — XJIOPITPOMA3UH U MIPOMeE-
Ta3uH B Tpex no3ax (0.1, 1, 10 mr/xr u 0.5, 5 u 20 Mr/Kr cooTBeTCTBeHHO). O0yJatoieit
BBIOOPKOI, OTHOCUTEJBHO KOTOPOIi B X0[Ie paOOThI OIpeaeisuiu (hapMaKoJIOTUIeCKUe
3 deKThI McceayeMbIX CPEACTB, ObUTN G10KaTop AodaMuHOBEIX D,-peLientopos ra-
Jonepunon, M-xonmHoGokaTop Tponukamun, H;-rucramMmmHoGIoKaTop XJoponupa-
MMH, a TAKXXE CeaTUBHBIM MpernapaT J1eKCMEeIeTOMUINH U aHKCUOJUTUK (heHaszernam.
B pesynabrare nmpoBeneHHO paboThl ObLIO MOKa3aHO, YTO HU3KAs 103a XJIOpIIpoMa3rHa
(0.1 Mr/Kr) MoXeT ObITb OXapakTepu30BaHa KaK aHTUIICUXOTUYECKasl C BbIPAXKEHHbBIM
FUCTaMUHOJIUTHYECKUM 3(GHEKTOM, B TO BpeMsl Kak Haubosiee Bbicokasi (10 Mr/kr) ae-
MOHCTPUPYET NMPEUMYIIECTBEHHO aHTUTICUXOTUYECKOE AeHCTBHUE C KaTaJeNITOreHHbIM
acddexkTom. Bece Tpu 10361 XJtopripoMasnHa 0OHApY>KUBaIM XOJTWHOJIUTAYECKOE Jeii-
CTBHE, KOTOPOE YCWJIMBAJIOCH IO Mepe YBeJIMueHUsT 103bl. 7151 mpomeTa3rHa ObLT BbI-
SIBJIEH YETKUI M0303aBUCHUMBII MEPEXo] OT aHTUIICUXOTUYECKOTO ACMCTBUS K KaTa-
JIEMITOTEHHOMY, a TaKXe BbIpaXKeHHbI M-XonMuMHOOIOKUpYIomKit 3(pdekT Bo Bcex
BBOIMMBIX n103aX. Hu onHa 13 103 mpoMeTrasnHa He TPOIEMOHCTPUPOBaIa CXOICTBO C
XJIOPONTMPAMUHOM, 3TO, BEPOSITHO, CBUAETEILCTBYET O TOM, YTO TO0HaMUHOOIOKUPYIO-
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LU ¥ XOJIMHOJIUTUYECKUI 3¢ deKThI NpenapaTa MOTYT MacKupoBaTh ero H;-rucra-
MUWHOOJIOKMpYIOIIIee NeCTBUE Ha 3JIEKTPOKOPTUKOTpaMMe Y KpbiC. TakuM obpa3om,
MOJIy4eHHbIE Pe3yJIbTaThl IeMOHCTPUPYIOT, YTO HAUBHBII OalieCOBCKUiT Kiaccubuka-
TOp B KOMOMHALIMY C METOAOM IJIaBHBIX KOMITOHEHT MOXET ObITb MCIOJIb30BaH ISt
BBISIBJICHUST 0303aBUCUMOCTH 3((PEeKTOB aHTUIICMXOTUYECKMX IPEIapaToB IO MX
BJIMSIHUIO Ha TlapaMeTphl 3JIeKTPOKOpTUKOTpaMM. [lanbHeliliee pa3BuThe MeTona, a
TakKe yBeJMYEHUE HMCIOJb3yeMoil OMOJIMOTeKr 3anuceil 3(@MEKTOB ICUXOTPOITHBIX
rpenapaToB MOXET MO3BOJUTH 00Jiee TOUHO OCYILLECTBIISITh MPOTHO3MpOBaHue dhapma-
KOJIOTMYECKO# aKTUBHOCTU M3y4aeMbIX BEILIECTB.

Karoueswie crosa: HauBHBIM 0aiieCOBCKUI KaccuduKaTop, MalllMHHOE 00ydeHue, ap-
MaKo3JIeKTpo3HI1Iehaorpadus, 3JIeKTPOKOPTUKOTpadust, aHTUTICUXOTUIECKHE CPel-
CTBa, XJIOPITPOMa3uH, MPOMeTa3uH
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BBEAEHUE

Wnes dapmakosHuedanorpadum (papmako-9317) Kak 3KCIIEpUMEHTaIbHOTO METO/IA
uccaeaoBaHus 0a3upyeTcss Ha CIIOCOOHOCTH (hapMaKOJIOTMYECKUX areHTOB, OKa3bIBalO-
1IUX BJIUSTHUE HAa paObOTy LIEHTPaJIbHOII HEPBHOI CUCTEMBI, BbI3bIBATh crieliubuiecKkue
W3MEHEHUS NTapaMeTpoB OMO3JIEKTPUYECKO aKTUBHOCTU TOJIOBHOTO Mo3ra. B kinHuue-
CKOI1 TTpaKTUKE 3TOT METO/ UCITOJIb3YeTCsl IJIABHBIM 00pa3oM 11 OLleHKU 3(h(heKTUBHO-
CTU TIPOBOAMMOI y MallMEHTOB (hapMakoTepanuu, HalpuMep, Npu snuierncuu [1] uim
mu3odpennu [2]. B ucciaenqoBaHMsIX Ha MEJIKHMX J1abOpaTOPHEIX KMBOTHEIX (hapMako-
B3I MoxkeT OBITh NCOIb30BaHa KaK MHCTPYMEHT (hapMaKOJIOTMIeCKOTr0 CKpMHMHTA IS
CPEICTB C paHee HENM3BECTHOM aKTUBHOCTHIO [ 3] wiu yrimy06JieHHOTO U3ydeHus 3(p¢heKTOB
M3BECTHBIX IICUXOTPOIMHBIX ITpernapaToB [4, 5].

PaHee Obl1 MpemIoKeH HOBBIM KCIIEPUMEHTAIbHBIN MOAXO/ [JIS1 BBISIBJICHUS CHIELIU-
¢duryeckoii aKTUBHOCTH M CpaBHEHUsI (hapMaKOJOTrM4eCKOoro npoduisi aHTUTIICUXOTUYe-
CKHUX CPEICTB C MCITOJIb30BaHUEM HauMBHOTO OaiiecoBckoro kiaccudukaropa (HBK) —
aJITOpUTMa MAIIMHHOTO OOYYEeHUsI, JOCTATOYHO IIMPOKO MPUMEHSIEMOTO B OUOJIOTHYe-
CKUX M MEOUIIMHCKUX HCCIeNoBaHUsIX. B paMkax 3Toro mccienoBaHusi Oblia codpaHa
oubanoTeka aaekTpokopTukorpamm (BKol') Kpbic, 3anmMcaHHBIX TTOCJIE BBEICHUS aHTU -
TICUXOTUYECKUX CPEACTB (XJIOpMpOMa3uHa, rajonepunosia, Ipornepuaoia, Tuanpuia u
CyJAbIUpUAA), KOTOPYIO UCTIOIB30BaIM KaK 00yJarolnyo BbIOOPKY. s KaxKmoii 3anmucu
OBLTM pacCYMTaHbl COOTHOIICHUS 3HAUYEHUI aMIUIUTYIHO-CIEKTPAJIbHBIX XapaKTepu-
ctuk DKol mocie nHbEKIIMKU NMpenapaToB K COOTBETCTBYIOIIMM MCXOTHBIM 3HAUYCHUSIM
no BBeaeHus. [Ipumenenue HBK nmo3Bonniio BeIIBUTH crielinrieckoe BIUSIHUE aHTH -
TICUXOTUYECKUX CPEACTB Ha MapaMeTpbl OMO3JIEKTPUIECKON aKTUBHOCTU KOPbI TOJIOBHO-
ro Mo3ra KpbIc, TuddepeHIUpys uX OT PU3MOJOrnYecKoro pactsopa (KOHTpOJIsI), a TaK-
K€ aHKCHOJUTUKA C CEJaTUBHBIM AeicTBUEM (peHasenama. bosiee Toro, ObLJIO OTMEYEHO
cxoAcTBO 3(hheKTOB aHTUTICUXOTUKOB, OJIM3KUX MO XUMUUYECKOMY CTPOCHMIO: MPOU3-
BOIHBIX OyTUpO(eHOHAa — TaJIoNepUIoa U IPOTepUIosia, a TakKe 3aMellleHHbIX OeH3a-
MUIOB — THANPUIA U cyabnupuaa [6].

XapakTepHOit 0COOEHHOCTBHIO OOJILIIMHCTBA TCUXOTPOITHBIX TIperapaToB SIBJISIETCS
IIMPOKUIA CNIEKTP UX PEeLIeNTOPHOro AeicTBus. Hanmpumep, aHTUNICUXOTUUYECKUE Cpell-
CTBa — NPOMU3BOAHBIE (PEHOTMA3UMHA UMEIOT BbIpaxeHHoe M-xonuHo- u Hj-rucramu-
HOOJIOKUpYIOIIee NEeMCTBUE, YTO MOXET OOYCJIOBIMBATh UX CENATUBHBIN 3DMEKT U psil
IPYTUX LIEHTPAIbHBIX U NepudeprndecKnx IMo0oYHbIX peakumii. Kaxmerii u3 a3 dekToB
MpernaparoB TaHHOU IPyMIibl UMEET CBOI T1arna3oH /103 U, HECOMHEHHO, YHUKAIbHbIE OCO-
6eHHoctu BiMsiHUS Ha DKol y kpreic. s qajbHEMUIero pa3BUTHsI TIPEIJIOKEHHOTO paHee
noaxona Kak MHCTpyMeHTa (papMakKoJI0orn4eckoro CKpUHUHTa HeOOXOAMMO TOIOJTHEHNE
oOyyatoiiieit BeIoopku 3anucsiMu 3¢h¢eKToB U3BECTHBIX MPETapaToB B pa3HbIX 103aX.
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Llenbio naHHOiT paGOTHI CTajla Baauaalus MPEIJI0KEHHOTO paHee MeToAa JIJIsl OLICHKU
110303aBUCUMOCTU 3D (DEKTOB NBYX MpernapaToB, 00JIaIaoIMX aHTUTICUXOTUYECKUM JIeii-
CTBUEM — XJIOpIIpOMa3nHa 1 mpoMeTasrHa. Ocoboe BHUMaHKe ObLTO C(hOKYCMPOBAaHO Ha
BO3MOKHOCTH BBISIBIICHUSI aHTUTICUXOTUYECKOTO, KaTaJeNITOreHHOTO, M -XOJIMHOOIOKM -
pytoiero, H;-THCTaMMHOOIOKMPYIOIIETO, CENaTUBHOTO WJIM CHOTBOPHOTO NIEUCTBUS
NByX U3y4aeMBbIX ITperapaToB B TPEX Pa3HbIX 103aX.

METOAbI MCCIIEJOBAHUA

DKCMEPUMEHTHI ¢ UCMOJIb30BAHUEM JIAOOPATOPHBIX KMBOTHBIX ObLIM BBITTOJTHEHBI B
cooTBeTcTBUU ¢ TpeboBaHusmu Jupektusnl 2010/63/EU EBponeiickoro IMaprameHnTa u
Coserta ot 22 cents160ps 2010 r., mpuHLIMnamMu ba3enbckoil nexiiapaiuny U TpeOOBaHUSIMU
Coseta EBpasuiickoro skoHoMuueckoro coto3a ot 03.11.2016 r. Ne 81 “O6 yTBep>KAcHUMN
I1paBun Hagexaleii 1aboparopHoit mpakTuku EBpa3niickoro 3koHOMHUYECKOTIo COl03a
B cdepe obOpalreHus JeKapCTBeHHBIX cpencTB”. [IpoTokos 3KcIieprMeHTa OB yTBEP-
KneH onoatuyeckoit komuccueit ®I'bOY BO CITX®Y Munsnpaa Poccuu (mpoTokos-
3assBKa R-PEEG2-SA-2022 ot 15.02.2022). Bputn IIpeanpuHATEL BCe MEPHIL IS YMEHb-
LIEHYSI YU CJIa UCTIONIB3YEeMbIX SKUBOTHBIX 1 MUHUMU3AIIMY WX CTPaJIaHUiA.

HccrnenoBaHue BHITTOJTHEHO Ha Kpblcax-camilax cToka Wistar B Bo3pacTe 3 MecsileB U
maccoit 250—300 r, monyyeHHbIXx 3 @T'YIT HULL “KypyaToBCKUit MHCTUTYT” — MUTOM-
HUK JIaAOOpaTOPHBIX XXKUBOTHHIX “PamnmonoBo” (JlenuHrpanckas o6nactsb, Poccust). Kpreic
coaepKaiu o 5 ocobeii B KJIeTKe Ipu Temneparype B momemeHuu 20—22°C 1 cBeTOBOM
pexume 12 u cBeT 750 n1K/12 4 TeMHOTa. Bce XXMBOTHbBIE TTOJTyYaly CTAHAAPTHBIN MUILIE-
BOM paliMoH (CyXOi MOJTHOPALMOHHLINA TpaHYJIMPOBaHHBIN SKCTPYIUPOBAHHbIN KOMOM-
kopM petent [TK-120, OO0 “JIABOPATOPKOPM?”, Poccust) u umean cBOOOIHBIIM 10-
CTYII K Tiulle U Bozae. [lepen HayamoM 3KCIIEPUMEHTOB BCE KPBICHI MPOIILIA KapaHTUH B
TeyecHUe 14 cyToK.

KopTukorpaduueckue 3AeKTpOAbl U3TOTaBIMBAIN U3 HUXPOMOBOI MPOBOJIOKM ora-
meTpoM 0.5 MM (IS perMCcTpUpYIOLIMX U pedEepeHTHOTo 3JIEKTPOIOB) U IUAMETPOM
0.16 MM — TS 3a3eMJISTIONIETO JIeKTpona. M30Jsmuio ocymecTBISIIN TePMOYCaIOIHON
Tpy6OKoOit (1.5/0.5 MM); mirHa peructpupytolleil (Heu30JaIMpoBaHHOI) YacTH COCTaBJIsIIa
~1 MmMm. Bcee anexkTponbl o0benuHsUIN B THe3m0 Ha Kabeiab BLS-8 (Connfly Electronic Co.
Ltd., KHP) ¢ marom 2.54 mwm.

Oranbl UMIUIAHTALIMU BJIEKTPOJIOB U IPOLEIYyPhI MOCIEONepallMOHHOIO yxoaa 3a
JKUBOTHBIMM OBLIM MOAPOOHO OIIMCAHBI B paHee onmyOJIMKOBaHHOI pabore [7]. s
HapKOTU3alIMK KMBOTHBIX UCITOJIb30BaIU THiIeTaMuH/30ma3eraM S50 (3omeTtu, Virbac,
®dpannus; 10 Mr/kr, BHyTpuMbIliedHo). Daekrpoasl FP1 u FP2 pacnonaranu B o6ia-
CTU IepBUYHOI nBurareabHoit Kopsl (AP = 0.0, ML = 2.5, DV = 1.0), C3 u C4 — nep-
BUYHOM COMaTOCEHCOPHOIT Kopbl Hax runmnokammnoMm (AP = —4.0, ML =2.5, DV = 1.0),
O1 u O2 — Bropu4HOI1 3puTtesbHOI Kopbl (AP = —7.0, ML = 2.5, DV = 1.0). Pede-
PEHTHBII 3JIEKTPOI UMIUIAHTUPOBAIN B HOCOBYIO KOCTb, 3a3eMJISIIOIINM — TTOI KOXY B
obnacTu meu.

[TpoorepupoBaHHBIX KPBIC COACPKAJIM B MHAWBUIYAIbHBIX KJIETKAaX CO CBOOOTHBIM
JIOCTYTIOM K BOJIe U KOPMY B TeUeHUE BCero rnepuojaa uccienoBaHusi. CoCTosSTHUE XKUBOT -
HBIX OLIEHUBaJIM cpa3y MOCJe BbIXOJa U3 HapKo3a U Jajiee eXeTHEBHO YyTPOM U Bede-
pOM; MO HeOOXOMMMOCTH 0O6pabaThIBaIN IIBBI PacTBOPOM ioma. st TpoduiIakKTUKU
BO3HMKHOBEHMSI MH(PEKIIMK Cpa3y II0CJIe OIlepalliy XKMBOTHBIM BBOMWIN “ buimmuH-3
(OAO “Cunres3”, Poccust; 5000 EJI/Kr, TOAKOXHO), IUISI CHATHUS TIOCJIeonepallMOHHOIM
6onu — keronpodeH (OO0 “Bendapm”, Poccus; 2.5 Mr/Kr, moakoxxHo 1 pa3 B JeHb B
TeueHue 3 nHeit). Bo nzbexxaHre 06e3BOKMBaHUS KpbICaM BBOIWIIM IMTOAKOXHO 0.9%-HbIit
pactBop Hatpus xiopuna (OO0 “I'porekc”, Poccus; 5 mi 1 pa3 B 1eHb) B TeUeHUE TIeP-
BBIX 3 JHEM MocJie onepalmu.
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3amnuch DKol y XXKMBOTHBIX OCYILIECTBIISIM HE paHee 4yeM dyepe3 7 THei mociie ornepa-
LIMM C TIOMOIIIbIO 8-KaHanbHOTO 3HIedanorpada HeiipoHn-Cnekrp-1 (Heitpocodt, Poc-
cus) ¢ nonocoii nmporyckanust 0.5—35 I'm u yacroroit kBantoBaHus 500 I1. Perucrpa-
LIMI0 CUTHaJIa TPOBOIWIIN OMHOBPEMEHHO C BUICOPETHCTPAIIVIe TTOBEIEHUS B YCIIOBUSX
JIOMAIITHEe M KJIETKU TTPU MCKYCCTBEHHOM OCBeIIeHUU. I TUTeTbHOCTD 3alTUCH COCTaBIIsIIa
1 4 1 Bkmouana B cebs 30 MuH (pOHOBOII aKTUBHOCTH (10 BBEACHUS Mperapara uin pu-
31O0JIOTMYECKOro pactBopa) u 30 MUH nocjie nHbeKLMU. 151 qaabHeliiero aHaam3a o6pa-
1 1Ba 60-CeKyHIHBIX y4acTKa 3aIllMCU: HETTOCPEACTBEHHO TIepel BBEIEHUEM U CITyCTS
20 muH Tiociie. BeiopaHHbie hparMeHTHl copepxxanu 3anucu DKol B cmokoitHoM 601p-
CTBYIOIIIEM COCTOSTHUM, TaK KaK paHee OBIJIO MOKa3aHO, YTO JABUTATENIbHAsI aKTUBHOCTH
(JTOKOMOILIMSI, CTOMKW, TPYMUHT WU CKPITUYMHT) MOTYT B 3HAUMUTEJIbHON Mepe 3aTpyi-
HSITh BBISIBJICHHE U pa3inuue 2dEKTOB MpenapaToB Ha OM03TEKTPUIECKYIO aKTUBHOCTD
TOJIOBHOTO MO3ra y Kpbic [8].

Bce ucnonb3lyemble mpernaparbl BBOAWIM BHYTPUOPIONIMHHO, MPU HEOOXOAMMOCTHU
MpenBapUTEIbHO PACTBOPUB B (PU3MOJIOTUYECKOM PACTBOPE 0 HY>KHOI KOHIIEHTPALIMM.
[IpenapaTtaMu cpaBHEHUSI, OTHOCUTEILHO KOTOPBIX B X0/e paboThl onpenesiyiu dap-
Makojiorndeckue 3G EKTbl U3y4aeMbIX aHTUIICUXOTUUECKUX CPEACTB, ObLIU Trajorie-
PUIOJ, TPOTTUKAMMII, XJTOPOITMPAMUH, IeKCMeIeTOMUINH U heHasenam. [anonepumon
(000 “Bendapm”, Poccust) BBogwiu B no3ax 0.3 u 2 mr/kr. [lepBast no3a 6bu1a BEIOpaHa
B Ka4yecTBe “KJIaCCUYECKON aHTUIICUXOTUYECKOU”, Oaokupyolieil 3¢pdekTsl nodamu-
HOMUMETMKOB anioMop(drHa U KBUHIIMPOJIa, a TakKe aroHucTa 5-HT | g-cepOTOHMHOBBIX
peneritopoB RU24969, BBIZBIBAIOIIMX TMITEPIOKOMOIIMIO M CTEPEOTUITHIO Y KpbIc [9].
Jlo3a rangornepuaoiia 2 MI/KT BbI3bIBAET Y KPbIC 00paTUMyo Kataniercuio [ 10], 4To mo3Bo-
JIMJIO UCMOJIb30BaTh €€ B JAaHHOM MCCJIEIOBAHUM KaK MapKep paHHUX 3KCTparvpaMu/l-
HBIX HapylIeHWil, XapaKTepHbIX B OOJIbIIEH CTENEeHU IS TUTTMYHBIX HEHWPOJIETITUKOB.
Kpowme Toro, rajornepuaon o6yiagaeT 10CTaTOYHO BBICOKOI CEJIEKTUBHOCTBIO 110 OTHOIIIE-
HUIO K 10o¢paMUHOBEIM D,-penientopam no cpaBHEHUIO ¢ cepOTOHMHOBBIMU SHT,4-, TU-
cramuHOBbIMM H -, a Taxoke M-xonmHopeuenTtopamu (K; = 36 HM, 1890 HM u >20000 HM
cooTBeTCcTBeHHO) [11]. JlaHHas1 n30MpaTeIbHOCTb OOBSICHSIET €0 BhIPaskeHHOE aHTUIICH -
XOTHNYECKOE L[CﬁCTBl/lC Ipnu MUHUMYME C€aallu U apryMEeHTUPYET pallMOHAJIbHOCTb UC-
MOJIb30BaHMSI KaK 3TAJIOHHOTO aHTUIICUXOTHKA.

Tponmukamup (Tocris Bioscience, BenukoOputaHus), UCIIOJb3yeMbIii KaK MapKep
M-X0JIMHOGJIOKUPYIOIIEro (aTpOIMMHOITIONOOHOT0) AECTBUSI BBOIWIM B TpexX no3ax: 0.5,
5 u 30 wmr/kr [12]. brnokatop H;-rucTaMMHOBBIX pELENTOPOB XJOPOMUPAMUH
(BAO0 “dapmaneruueckuii 3apog AT C”, BeHrpus) UCIONb30BaIld TOJbKO B OIHOM
nosze — 20 Mr/Kr — BBMIY TOTO, YTO Oojiee HU3KHE MO3bl HE OKa3bIBAJIM BBIPAXXEHHOTO
neiictBusi Ha mapameTpbl DKol y kpbic, a 6oJiee BLICOKHE MOTYT MHUIITUMPOBATh CY/IO-
POXXHYIO aKTUBHOCTb [13]. 0l,-aqpeHOMUMETUK IEKCMEAETOMUINH U aJlJIOCTEPUIECKUI
Moaynsitop TAMK,-peuentopos ¢eHazenaM BBOAUIM B KauyecTBe peepeHTHBIX Mpe-
napaToB C 3aMETHBIM CEJATUBHBIM J€HICTBUEM, MOCKOJIbKY TaKO€ AEWCTBHE OMUCAHO
JJ1sI MHOTMX aHTUTICUXOTUUYECKUX CPEACTB B KauecTBe ModouyHoro apdekra. Jlekcmene-
TOMMAWH UcTojib3oBaiu B 1o3ax 0.005 u 0.1 Mr/Kr (yMepeHHast M CUJIbHasI cealusi Co-
oTBeTCTBeHHO |[14]), a dpenasernam — 0.1 u 1 mr/kr (cegalysi U CHOTBOpPHOE JeiicTBUE
CcOOTBeTCTBEHHO [15, 16]). HecMoTpst Ha TO, 4TO U [JisI AEKCMEAESTOMUAMHA, U LISt (e-
HaszeramMa XapaKTepHO BbIpa’k€HHOE CeJaTUBHOE AEMCTBUE, UX OCOOCHHOCTH BIUSHUS
Ha nmapaMmeTphl DKol y KpbIc 4eTKo pasznuyaroTcs. Kpome Toro, 0co0eHHOCTBIO BBICO-
Kux 103 peHasernama sIBJIsieTCs CHOTBOPHOE JeiicTBHE, HE XapaKTepHOE JJIsl IeKCMee-
TomuauHa [16, 17].

XnoprpomasuH (AO “Banenra ®apm”, Poccust) BBonuau B go3ax 0.1, 1 1 10 mr/kr,

npoMeTtasuH (3A0 “dapmaneBruyeckuii 3aBog ST C”, Benrpus) — 0.5, 5 u 20 Mr/Kr.
J1o3bl 060MX TTpenapaToB ObLIM BEIOpAHBI HA OCHOBAHUM JIMTEPATYPHBIX JaHHBIX [ 18, 19]
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C KOPPEKTUPOBKOII Mocjie COOCTBEHHBIX MPEIBIAYIIUX UccaenoBanuii [6, 20]. i no-
TMOJIHUTEJIbHOM BaJlUIalliM MOJTYYEHHbBIX PE3yIbTaTOB ObLIM MPOTECTUPOBAHBI 3aITUCH C
BBeneHueM nporepunona (0.3 mr/kr, @TYIT “MocKoBcKUit 3HTOKPUHHBIN 3aBoj”, Poc-
cus), tnanpuna (30 mr/kr, AO “Opranuka”, Poccust) u cynsnupuna (30 mr/kr, AO “Op-
raHuka”, Poccus), mojaydeHHbIe B TIpeablaylieii padore [6]. B kauecTBe KOHTPOJISI BBO-
nunu 0.9%-Hblit pactBop Hatpust xitopuna (000 “I'porekc”, Poccust) B oobeme 0.5 M.

st kaxxmoro Tpenapata Ob10 caeaano 5—10 3ammceit y pa3HBIX XKMBOTHBIX. BBene-
HUe HOBOTO TperapaTa OCYyIIIeCTBIISUITM He paHee 4yeM uepe3 3 MHS Tocie peablayIeit 3a-
MYCH JUTSI UICKJTIOYEHUST B3aUMOICICTBYSI M OCTaTOYHBIX 3(hdekToB. YacTora TeCTMpOBaHMS
TOI WJIX WHOM KPBICHI OMPENessiiach COXPAHHOCTBIO X3/Iiara (KOHHEKTOpa ¢ 3JeKTpoaa-
MM), a TaKXKe OOIIMM COCTOSTHMEM XXWBOTHOTO. B ciiyyae mpr3HakoB MHMEKIIMOHHOTO
3aboJreBaHMs BBOMWIN ITOoBTOpHO “brmmummn-3” (OAO “Cunre3”, Poccust; 5000 EJI/kT,
BHYTPUMBIIIEYHO) U CJIeAyIOlIee TECTUPOBaHUE TIPOBOAMIIN He paHee YeM Yepe3 Helelio
TocJie UHbEKIIUH.

AHaJIM3 TIOMYYEHHBIX 3aluceil OCYIIECTBISIA C TOMOIIbI0 TporpamMMbl HelipoH-
Cnektp.NETomega 1.6.10.8 (OOO “Heiipocod1”, Poccust). JIast Bcex 6 OTBeacHUIA
(FP1, FP2, C3, C4, Ol u O2) paccuuTtbiBajaud B OOIIei CIOXHOCTU 132 aMIUIMTYIHO-
CHeKTpaJibHbIX XapakTepucTuku DKol BKIlouaBIIMX B ce0s CPEAHIOI U MaKCHUMAaJlb-
HYI0 aMIUIMTYIbl CUTHajla, CpeIHEKBalIpaTUYHOE OTKIIOHEHHWE U CTelNeHb CXaTusl 10
Jlemmien-3uB, cpemHUe aMIUIUTYIBI PUTMOB BOJIH, MHAEKCHI U CPETHUE MOIIHOCTU PUT-
MoB. U3 curnana Beiessum 8- (0.5—4.0 Tir), 6- (4.0—8.0 Tir), o (8.0—14.0 Tix) u B-pur™mer
(au3kouacrotHeie (HY) — 14.0—20.0 It m BeicokouyactoTHhle (BY) — 20.0—35.0 It).
JlaHHbIe BbIpaxkajiy Kak COOTHOIIIEHUSI 3HAaYeHUsI TTapaMeTpOB MOoCJie BBEASHUs TIperna-
paTa K 3Ha4Y€HMSIM COOTBETCTBYIOIIMX MapaMeTPOB 10 BBeAeHUs (puc. 1).

O06paboTKy U MOCHAEOYIONIUI aHaJN3 MOJYYeHHBIX TaHHBIX OCYIIECTB/ISUIA C IIOMO-
wbio HaacTpoiiku st MS Excel XLSTAT 2016.02.28451 ut monyis sklearn v1.1.2. YMeHb-
IIIEHUEe Pa3MEPHOCTU NAHHBLIX MPOBOAWIM C ITOMOIIBIO METOHA IIaBHBIX KOMIIOHEHT
(MTI'K), n nanee Ha OCHOBE BBIACICHHBIX ITTABHBIX KOMIOHEHT oOydanu moneib HBK.
B kauectBe 06yyaronieit BBIOOPKM OBLIN MCITOJIL30BaHBI JaHHBIE 3amuceil 3 deKToB ra-
JIOTIepUIoJa, TPOTTMKaMuIa, XJ0ponMpaMiHa, TeKCMeIeTOMUINHA U (heHa3emnama.

Ouenka kadectBa Monenu HBK Ha oGydatonieit BBLIOOpKe IIPOBOAMIIACE C TIOMOIIBIO
10-KpaTHOTO ITOBTOPEHUSI PAHIOMU3UPOBAHHOM ITePEeKPECTHOM MPOBEPKU CO CTPpATUDU -
Kauueir mo rpynmnam Ha 5 ¢onnoB, dyHkuus “RepeatedStratifiedKFold(n_splits=5,
n_repeats=10)” B sklearn. B aToMm ciydae Bcsa oOyuaroiiasi BBIOOpKa IEJIUTCS CIydaiiHO
Ha 5 GJIOKOB C COXpaHEHUEM IPOITOPILIMI KaxJI0To TperapaTa B IpyIine, 3aTeM IpoBO-
UTCsI 00y4eHre Ha KaxKaoM U3 4 GJIOKOB M MpoBepKa KayecTBa Ha IISITOM, J1ajiee Tpolie-
nmypa moBTopsiercst 10 pa3. Takoit moaxom MO3BOJISIET MOJTYIUTh YCTOMUMBYIO OIIEHKY Ka-
YecTBa, He 3aBUCSIIYIO OT KOHKPETHOTO pa3oreHms. KauecTBo olleHUBaAIOCh KaK 00N
MPOIIEHT MPaBWIbHO KJIacCUGUIIMPOBAHHBIX MpENapaToB U ¢ MOMOIIBI0O MaTPUILIBI CO-
MPSIKEHHOCTU ISl pe3yJIbTaTOB KiaacCUubUKAlUU OTHOCUTEIBbHO MPaBUJIbHBIX OTBETOB,
IUJIS AeTaIM3alluu OolMO0OK Kiaccudukaiu. 3ateM Mojielib OlleHUBaIach Ha Bceil 00y-
yaroleii BHIOOpKe, M C TTOMOIIBIO Hee TPOTHO3MpoBajach hapMakojiornueckast akTUB-
HOCTb 3KCIIEPUMEHTAJIbHBIX MpernaparoB. Ui BU3yaau3aluy pa3iuduii B pacripenese-
HUM TJIABHBIX KOMITOHEHT IIJIT BBOAMMBIX IperapaTtoB ObLIa MCIONIb30BaHa qUarpaMma
paccesiHUST 11 TIEPBBIX YeThIpeX IIaBHBIX KOMITOHEHT. Takske ISl TIEPBBIX UYEThIpEX
IJIABHBIX KOMIIOHEHT ObUIM MpOBeleHbl (popMabHbIe TECThl Ha Pa3IWyus U3ydaeMbIX
npernaparoB OTHOCUTENIBHO (hU3MOJIOrnYeckoro pactBopa. I[lepBasi KoMIoHeHTa Oblia
BbIOpaHa Kak cojepxkaliasi 0OJbIIyI0 YacTh M3MEHUYMBOCTY B TAaHHBIX U Haumbojee UH-
dopMaTUBHAs C TOYKM 3peHUs pasnnuuii. [Ipu oOydyeHUN KiraccuduKaTopa UCrob30-
BaJIMCh TaKXe 4 KOMITOHEHTHI.

JoCTOBEpHOCTD Pa3IMIMii MEXIy IpyInaMu Ha pHC. 4 TIPU CpaBHEHUU ABYX TPYIIT
OLICHUBAJIM C MOMOIIBIO -KpuTepus CThlofeHTa (MPU HOPMAJbHOM pachpeneieHuu 1
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Agents of interest:

@ chlorpromazine |1
0.1mg/ke ® Ime/ke @ 10 me/ke
n=10 n=1 n=10 Wi | testset
@ promethazine
05mg/kg ® Smg/kg @ 20mg/ke |
n=9 n n=9

Reference agents:

@ haloperidol
® 03mg/ke ® 2mg/kg

n=10 n=9

tropicamide
05mg/kg © Smgkg ® 30me/kg 2
n=>5 n= n=10

chloropyramine -
20 mg/kg

®

training set At ek i

n=10 * ! % !
@ dexmedetomidine e ! . B
@ 0.005mg/kg @ 0.1 mg/ke min 0 130 50 60 2 i " X
n=5s n=3 ' - o
phenazepam
@ Olmg/kg @ |me/ke | § o *
n=6 n=10 i
before
Control: Validation: ¥ 4 - »
. =1 Wl !
@ 09%NaCl @ droperidol ] - id ) ¥4

Si’lnog/kg ® 03 mg/ke 3 ® 5 amplitudes, pV PCA NBC N Fhw e e

n=10
@ sulpiride RMS, pV

H
*  validation set e 1 [ 1 ]
JOmI%/kg ® *  Lempel-ZivCR, %  » » e R
n= i -
® tiopride ® B rhythm indices, % ho-” 0y
d I e :

LE
30 mg/kg -HF rhythm powers, V2 -
n=10 s

Puc. 1. Dransl akcniepuMeHTa. (1) — TecToBast BBIOOpKa: XJIOPIIPOMAa3WH U IPOMETa3WH B TpeX 103ax. (2) — o0y-
yaolasi BBI0OpKa: rajJornepuaosi, TPOMMKaMUI, XJIOPOMMPaMUH, TeKCMeIeTOMUANH U dheHasenam. (3) — mpe-
naparbl IUTsl AOTIOTHUTEIBHON BaIMAALIMU: IPOTIEPUIOJT, CYIBITUPUI U TUATIPUL. (4) — UMIUTAHTALUS 3JIEKTPO-
KOopTUKOrpadUIeCKUX dJIEKTPONIOB, PErUCTPaLIMs JIEKTPOKOPTUKOTPAMM B YCJIOBMSIX JOMAIIHEH KJIETKU TpU
OIHOBPEMEHHON BUIEOPETUCTPALIMN TTOBEICHUST M aHAJIN3 BHIOPAHHBIX YYaCTKOB 2JIEKTPOKOPTUKOTPAMM C M0~
CJIeIyIOIMM TTPUMEHEHNUEM MEeTOla IIABHBIX KOMIIOHEHT M HauBHOTO GaiiecoBcKoro kiaccudukaropa. [/p —
BHYTpHOpIommHHO, RMS — cpenHekBaapatnyHoe oTkioHeHue, CR — crenens cxarusi, LF — HU3KouacToT-
Hele, HF — BeicokouyacToTHble, PCA — MeTon miaBHBIX KOMIOHEHT, NBC — HauBHBII 6aiiecOBCKUIT Ki1accu-
dukarop, Ref — pedbepeHTHBIIT 2JEKTPOI.

paBeHCTBe aucnepcuii) u Kputepuss ManHa—YutHu (IIipu pacrpenesieHun, OTTMYHOM OT
HOPMaJTbHOTO/pa3Inuuu aucrnepcuii). [Ipn cpaBHEHUU YEThIpeX TPyMIl MCIOIb30BAIN
OOHO(aKTOPHBIM IMCHEPCUOHHBIN aHAIU3 ¢ TeCTOM I10 ThIOKM (ITpU HOPMAJILHOM pac-
npeaeeHU U paBeHCTBE aucnepcuii), 1ubo kpurepuii Kpackena—Yosnuca ¢ post hoc
TecToM 110 JlaHHY (Mpy pacnpeneseHn, OTJIMYHOM OT HOPMaJIbHOTO,/pa3Ininuu TUCIIep-
cuii). 151 mpoBepKU HOPMAJILHOCTHU pacrpeeeHUsl JaHHBbIX UCIOJIb30oBaIun W-Kpurte-
puii Hlanmupo—Yunka, ajist oueHKM paBeHCTBa Aucriepcuii — tect baptierra.

PE3VJIBTATbBI UCCJIIEJOBAHUA

BBeneHue vccienyeMbIx MperapaToB MPUBOAUIO K U3BMEHEHUSIM aMITJIUTY/IHO-CIEK-
TpaibHBIX XapakTepucTuK DKol y ucnbiTyeMbIX XKUBOTHBIX. B KauecTBe nmpumepa npu-
BeJIEHBI MMATTEPHBI U3MEHEHUS CPETHEl MOIIIHOCTH O-, 0-, - U B-pUTMOB BO BcexX 6 pe-
TUCTPUPYEeMbIX oTBeAeHUsIX (puc. 2). CTOUT OTMETUTh, YTO HE BCEIIa YBEJIMYEHUE T03bI
BBOJIMMOTO Tperaparta MpUBOAWIO K JUHEMHOMY YBEJIUUEHUIO CPEAHE MOILIIHOCTU PUT-
MOB, a TaK:Xe YMcJia OTBeAeHUI, Iie TakoBoe ObLIO 3a¢uKcupoBaHo. Hanpumep, eciu B
n03¢e 1 MI/KT XJIOPIIPOMAa3iH YBETMIMBAI CPEMHIO MOIIHOCTB 0-, 0i- 1 3-HY puTMOB BO
(bpOHTATIBHBIX OTBEAEHUSIX, & TAKXKE MONIHOCTD Oi- U 3-HY pUTMOB B 3aThLIOYHBIX, TO
10-kpaTHOe yBeIMYeHue N03bI ITpernapara yXe B MeHbIIIEH CTeIIeHU OKa3bIBaJIO BIMSTHUE
Ha otBeneHust Ol u O2. AHaTOrMYHBIM 00pa30M /1032 TPOMETa3MHA 5 MT/KT B MEHbIIIEi
CTETEHH YBEIUYMBAJIa AKTUBHOCTh O-PUTMOB BO BCEX OGJIACTIX KOPBI TOJIOBHOTO MO3ra y
KpbIC yeM 0.5 Mr/Kr, XoTs B 1eJaoM xapaktep uameHeHuii DKol mon BausHueM oGeunx
1103 ObUT TOXOXUM. B OOJBIIMHCTBE CydyaeB BBeJASHME TOTO UM MHOTO TIperapaTa Ipu-
BOJMJIO K YBEJMYECHUIO CPEIHEIt MOIITHOCTH PETrMCTPUPYEMBIX PUTMOB 32 UCKJIIOUEHHEM
XJIOPOTTMPaMIHa, CHIKABIIIETO aKTUBHOCTE O.-, B-HY 1 B-BY putmos. HanmeHee Bbipa-
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NaCl 0.5 ml

@ pLF pHE

Haloperidol 0.3 mg/kg

o B-LF p-HF

Promethazine 0.5 mg/kg

o p-LF B-HF

Tropicamide 0.5 mg/kg
FP1

FP2

o PB-LF B-HF

Dexmedetomidine 5.0 mcg/kg

Chlorpromazine 0.1 mg/kg

Haloperidol 2.0 mg/kg

o PB-LF p-HF

Promethazine 5.0 mg/kg

FP

FP.

3 0 o PB-LFB-HF

Tropicamide 5.0 mg/kg
FP

FP:

5 0 o B-LFB-HF

Dexmedetomidine 100.0 mcg/kg

FPI
FP2
c3
c4
o1
02

Chlorpromazine 1.0 mg/kg

FPI1
FP2.

o PB-LF B-HF

Droperidol 0.3 mg/kg

5 0 o B-LFB-HF

Promethazine 20.0 mg/kg

FPI
FP2
c3
c4
ol
02

o PB-LF B-HF

Tropicamide 30.0 mg/kg

FP1
FP2
C3
C4
o1
02

o PB-LF B-HF

Phenazepam 0.1 mg/kg

0

FP1

FP2

Cc3

C4

o1

02

FP1

FP2

C3

c4

o1

02

Chlorpromazine 10.0 mg/kg

o PB-LF B-HF

Chloropyramine 20.0 mg/kg

o B-LF B-HF

Sulpiride 30.0 mg/kg

.!.

o PB-LF B-HF

Tiapride 30.0 mg/kg

Phenazepam 1.0 mg/kg

.!o

0

o B-LF p-HF

3

o

o

Puc. 2. TeruioBble KapThl MEAMAHHBIX (7 = 5—10 I KaXXI0#i TpyIIbl) 3HAYEHU I CpenHel MOLIHOCTH 8-, O-, O~
u B-put™moB B otBeneHusx FP1, FP2, C3, C4, O1 u O2 npu BBeqeHUU NpenapaToB. McXOMHBIMU JaHHBIMU Obl-
JIM OTHOLUEHUS 3HAUEHUI CPeHeil MOLTHOCTU PUTMOB criycTsi 20 MUH TOcjIe BBEEHUS NpenapaToB K 3Haye-
HUSIM COOTBETCTBYIOIINX TTOKazaTeseit mo BBeneHus (30-s1 MuHyTa hOHOBOI 3amuch).
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1.0 # _ Variable Lead  #  Variable Lead  #  Variable Lead

. I Maxamp FPI__ 45 Thetaamp C4 89  Beta-LFind o1
Signal 2 Minamp FPI__ 4 Alphaamp Ca 0 Bew-HF ind o1
. 10 3 RMS FPI__ 47 BetaLFamp C4 1 Band passind 02
amplitude 4 Lempel-Ziv FPI__ 48 Beta HF amp [ 2 Deltaind 02
analysis 5 Maxamp FP2 49 Band passamp ol 3 Thetaind 02
20 6 Minamp FP2__ 50 Deltaamp ol 4 Alphaind 02

7__RMS FP2__ 51 Thetaamp Ol 95 BetaLFind 02

8 Lempel-Ziv FP2__ 52 Alphaamp Ol 9% Bew-HFind 02

9 Maxamp C3 53 Bew-LFamp Ol 97 Bandpasmp __ FPI

30 10 Minamp C3 54 Beta-HFamp Ol 98 Deltamp FP1

Mean -1 05 1__RMS C3 55 Band passamp 02 99 Thetamp FP1
12 Lempel-Ziv C3 36 Deltaamp 02 100 Alphamp FPI

rhythm 40 13 Maxamp Ca__ 57 Thetaamp 02 101 Beta-LF mp FPI
. 14 Minamp C4__ 358 Alphaamp 02 102 Bewa-HFmp FP1
amplitudes 15__RMS C4__ 39 Beta-LFamp 02 103 Band pass mp FP2
50 16 Lempel Ziv C4 60 Bew-HFamp 02 104 Deltamp FP2

17 Maxamp Ol 61 Bandpassind FPL__105 Thetamp FP2

| 18 Minamp Ol 62 Delwind FPI___ 106 Alphamp P2

= 19 RMS Ol 63 Thetaind FPL__ 107 Beta-LF mp FP2

60 20 Lempel-Ziv Ol 64 Alphaind FPI__ 108 Beta HFmp FP2

| 21 Maxamp 02 65 Bew-LFind FPI___109 Band passmp c3

I .30 22 Minamp 02 66 Beta-HF ind FPL___ 110 Deltamp c3

70 - 33 _RMS 02 67 Bandpassind FP2___ 1l Theamp c3

Rhythm 1 24 Lempel Ziv 02 68 Delind FP2__ 112 Alphamp c3
25 Band passamp FPI__ 69 Thewind FP2__ 113 Betw-LFmp c3

indices 80*‘ 26 Deltaamp FPI___ 70 Alphaind FP2__ 114 Beta-HF mp 3
37 Thetaamp FPI__ 71 Beta-LFind FP2__ 115 Band passmp <

38 Alphaamp FPI__ 72 BetaHFind FP2___ 116 Delamp c

29 Beta-LFamp FPI__ 73 Band passind €3 17 Thetamp [

90 30 Beta-HFamp FPI__ 74 Deltaind C3 118 Alphamp ca

31 Band passamp FP2__ 75 Thewind C3 19 Bew-LFmp ca

32 Deltaamp FP2__ 76 Alphaind C3 120 BewHFmp <]

100 —05 33 Thetaamp FP2__ 77 Bew-LFind C3 121 Bandpasmp ol

; 34 Alphaamp FP2__ 78 BetaHFind T3 122 Delamp o1

35 Beta-LFamp FP2_ 79 Band passind Ca_ 123 Theamp o1

Mean m — 36 Beta HFamp FP2___ 80 Delaind T4 124 Aphamp ol
37 Band passamp C3 81 Themind Ca 135 Bew-LFmp o1

rhythm 35 Delaamp T3 52 Aphaind T& 126 BewHFmp o1
39 Thetaamp C3 83 Beta-LFind c4 127 Band pass mp 02

power 120 40 Alphaamp C3 84 Bew-HFind TF 128 Delia mp 02
41 Beta-LFamp T3 85 Bandpassind Ol 19 Thetamp 02

= 42 Beta-HFamp C3 86 Delaind Ol 130 _Alphamp 02

130 43 Band pass amp C4 87 Thewind Ol 131 Bew-LFmp 02

~1.0 44 Deltaamp C4__ 88 Alphaind Ol 132 Be-HFmp 02

PCI PC2 PC3 PC4

Puc. 3. @akropHble Harpy3Ku, NMOKa3bIBAIOIIME CTENIEHb BOBJICUYCHHUsI KaxIoro u3 132 aHaiu3upyeMbIX mapa-
MeTpoB B (hopmupoBanue komroHeHT PC, PC2, PC3 u PC4, ucnonb3yembIX 1jisl JaJbHEHIINX BBIYUCICHUN C
WCITOJIb30BaHMEM HAaMBHOTO 0aiiecOBCKOTO Kiaccudukaropa. Amp — amiuiuryna (MKB), RMS — cpenHekBan-
patuuHoe oTKIoHeHune (MKB), Lempel-Ziv — crenens cxatust no Jlemnen-3us (%), ind — unaekc putMa (%),
mp — CpefHsisi MOIITHOCTb pUTMa (MKBZ).

2KEHHBIC 3d)CbCKTBI Ha 6PI03JT€KTpI/I‘{eCKy]O AKTUBHOCTDB I'OJIOBHOI'O MO3Tra y KpbIC OKa3bl-
BaJIN XJIOPOIIUPAaMUH, CYJbIIMPUIA U TUAIIPpUI, OAHAKO XapaKTEep X NEUCTBUS OTJIMYAJICS
oT I/I3M€HCHI/II7[, Ha6J'[IOI[aCMI)IX ITOCJIE BBCACHUA (I)I/ISI/IOJ'IOFI/I‘ICCKOI‘O pacTtBOpa (HC6OJ’II>—
10€ YBEJIMYCHUEC 0-aKTMBHOCTHU IIprU CHM2KEHW U MOIITHOCTU e—pI/ITMOB).

AHanmm3 nojydyeHHbIX maHHbix MI'K mokaszan, uro 77.05% nucriepcuyt MOTYT OBITh
onucaHbl 4 maBHbIMU KoMIToHeHTaMu (PC1—PC4), koTtopble ObLTN MCITOIb30BaHbBI LIS
nmanbHelen pabotbl. MakTopHBIE HArpy3KW aHAIM3UpPyeMbIXx mapameTpoB DKol xa-
paxkTepu3yolle UX BKJIaa B GopMUpoBaHKe TOM MM MHOM ITaBHOW KOMITOHEHTHI, TIPU-
BeaeHbl Ha puc. 3. Komnonenra PC1, onuceiBaroas 48.8% nucnepcuu, 6bl1a o6pa3o-
BaHa aMIUTMTYIHBIMU XapaKTepUCTUKAMU CUTHaja (KaK B 1LI€JIOM, TaK W OTAEJIbHBIMU
pUTMaMHM), a TAKXKE KOPPEJTUPYIOIIUMHA ¢ HUMU 3HAYEHUSIMU CIIEKTPaIbHOM MOIITHOCTHU
put™MoB. Bce nepeuncineHHbie napamerpbl DKol Bnusiiin Ha 3HaueHre PC1 BHe 3aBUCH-
MOCTH OT PACIOJIOXEHUs PETUCTPUPYIOIINX 31eKTponoB. Ha 3HaueHMe KOMITOHEHTHI
PC2 (14.1%) Bnusiin B GOITBINEH CTETIEHN aKTUBHOCTH O- 1 J-PUTMOB BO BCEX OTBEICHMSIX.
Bennunny PC3 (9.43%) npakTU4yecKy MOJTHOCTLIO ONpPENEIsIA MHAEKCH O- U O-DUTMOB.
Kommnonenra PC4 (4.75%) Gbuta o6pa3oBaHa IMPEUMYIIECTBEHHO BEJIMYMHON CpeaHEH
aMILIMTYIbl 1 MOIITHOCTHU O-pUTMa B TEMEHHBIX M 3aThUIOYHBIX 00JIACTSIX KOPBI.

I1pu cpaBHeHNU 3P (hHeKTOB M3yIaeMBIX IIpenapaToB Ha BeIUUYnHy KoMmoHeHT PC1—
PC4 6p110 OTMEUYEHO, YTO BCE OHU BO BCEX BBOAUMBIX 103aX, 32 MCKIIIOUEHUEM XJIOPIPO-
maszuHa B no3e 0.1 MI/Kr, BBI3BIBAIOT CTAaTUCTMYECKM 3HAYMMOE YyBeJIMYeHUE TEepPBOM
IJIABHOII KOMITOHEHTHI 10 CpaBHEHUIO ¢ KoHTpoJieM (p < 0.05 mnst tuanpuna u p < 0.01
TSI XJIopIipoMasuHa B 1o3ax 1 u 10 mr/kr, npomerasuHa B go3ax 0.5, 5 u 20 Mr/xr, npo-
Tepuaoia U CyJIbIUpUIa COOTBETCTBEHHO) (puc. 4). Ha Bennunny PC2 okazan BiusiHue
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Chlorpromazine Promethazine Droperidol Sulpiride Tiapride

ok ek > Hx Hk *
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B
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Dose, mg/kg

Puc. 4. 3nauenust maBHbIXx KomMnoHeHT PC1—PC4 B rpynnax xjoprnpomasuHa (0.1, 1 u 10 Mr/kr), nmpomeTasu-
Ha (0.5, 5 u 20 Mr/Kr), Ipornepunoia, CyIbNIUpHIa U THanpuaa. B kauectBe KOHTPOJIsT (O€JIbIi LIBET) OBLITN B3SI-
Thl 3HAYEHUSI IABHBIX KOMITOHEHT TPYMIIbl XXUBOTHBIX, KOTOPHIM BBOAWIM (DU3UOTOTMYECKHUIT pacTBOp 00Obe-
moM 0.5 mi. JlaHHBIe TIpeaCcTaBJIeHbl KaK MeauaHa (MUHUMaJbHOE 3HAaYeHUE; MaKCHUMaJIbHOE 3HAaueHWUeE).
B naHHOM citydae MCIoIb30Bajlach KOPPEKIIMS Ha MHOXECTBEHHbIE CPDABHEHUSI TIPY COMOCTABJIEHUM 103 BHYT-
PY OIHO¥A IPYIIIBI MPENapaToB (XJIOPIPOMa3UH U IPOMETA3UH), HO HE YYUTHIBAIIOCh OMHOBPEMEHHOE TECTUPO-
BaHUE YEThIpeX KOMIIOHEHT U TISITU TIPENapaToB, TaK KakK 3TH TECThI POBOAMIIM UCKITIOUUTEIBHO B LIEIISIX BU3Y-
aTM3aIne JUTST IeMOHCTpay Hammaust addekroB. * — p < 0.05, ** — p < 0.01.

TOJIBKO xJlopripoMasuH B n1o3¢ 1 mr/kr (p < 0.05). 3HaueHust KomnoHeHTbl PC3 3HaunMMO
YBEJIMYMBAJIM XJIOPIIPOMA3UH BO BCeX TeCTUpyeMbIx mo3ax (p < 0.05 mnsg mo3sl 1 Mr/Kr u
2 <0.01 mst 103 0.1 u 10 mr/kr) 1 mpomeTtasuH B 1o3e 20 mr/kr (p < 0.05). PC4 6bu1a BbI-
11I€ TOJILKO Y JKUBOTHBIX, KOTOPBIM BBOAMIY TIpoMeTa3nH B 1o3ax 5 u 20 mr/kr (p < 0.05 u
p <0.01 coOoTBETCTBEHHO).

Ha puc. 5 mpuBeneHbl nTMarpaMMBbl pacCcestTHUs ST IEPBBIX YeThIPEX IJIABHBIX KOMITO-
HEHT Ha oOyJalotieit (a) u TectoBoii BeIOOpKe (b). K TecToBOIT BEIOOPKE TaKKe ObLI IO-
OaBjieH (PU3MOJIOTUYECKUII pacTBOpP, YTOOBI MOKAa3aTh, UTO B IIPOCTPAHCTBE IJIABHBIX
KOMITOHEHT M3y4yaeMble TTpenapaThl JexaT JOCTaTOYHO NajieKo OT HETo.

Martpuiia conpsizKEeHHOCTU € pe3yJibTaTaMM KilaccuGUKaluu Ijisi o0yJaronieit Bbioop-
KU TIpeACcTaBJieHa Ha puC. 6.

[anee npenaparbl U3 TECTOBOI U BAIMJALIMOHHOI BEIOOPOK ObLIM CITPOEKTUPOBAHBI Ha
IJIaBHbIE KOMITOHEHTHI M3 00y4Jalolleil BBIOOPKHM, a 3aTeM IS MOJIyYeHHBIX JaHHBIX OCYy-
LIECTBJISTN TTPOTHO3MPOBaHUE (hapMaKOJIIOTMUECKON aKTUBHOCTU aHAJIM3UPYEMBIX 3ari-
ceil Ha OCHOBaHMHU 3HAYEHUI1 IJITaBHBIX KOMIIOHEHT C UCITOJIb3oBaHueM obydeHHoro HBK.
JI1s1 Kaxkmoii 3anucy ObUIM pacCUYMTaHbl BEPOSITHOCTU coBItageHus 3¢ exToB Ha DKol ¢
TaKOBBIMU y TIpenapaToB, UCIOIb3YeMbIX B KauecTBe obOyyaloliieii BBIOOpKHU (Tajonepu-
J10J1, TPOMMKAMU, XJIOPOIMUPAMUH, IeKCMeIeTOMUINH U (heHazenam). st Bcex TecTu-
PYEMBIX TPYIIT PACCYMTHIBAIU MEAMaHHOE 3HAaUYeHUE BEPOSITHOCTU CXONCTBA C TOW WU
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Puc. 5. [luarpamma paccestHusl [UTsl TIEPBIX Y€ThIPEX MIABHBIX KOMITOHEHT, MOJYYEHHBIX 110 O0Yy4Yalolieil Bbi-
OopKe (a) M MPOEKIHMsI Ha 3TU KOMITOHEHTHI TECTOBBIX Npernaparos (b).

WHOI pedepeHTHOI TPyMIioi, Ha OCHOBAaHUU YErOo MOXHO OBbUIO CIeIaTh BBIBOJBI O Xa-
paxkTepe NEMCTBUS XJIOPIIPOMa3rMHa U IMpoOMeTa3uHa B TOM UM MHOM TECTUPYEMOM J103€
(puc. 6). st 1OMOTHUTEILHON BaluIalii METOOUKHU ObLI OCYILIECTBJIEH IIPOrHO3 dap-
MaKoOJIOTUYECKOI akTUBHOCTU ist Aporiepuaona (0.3 mr/kr), cyabnupuaa (30 Mr/kr) u
tuanpuna (30 Mr/xr).

YcraHoBIEHO, UTO XJIOPIIPOMAa3uH B HU3KOI g03e 0.1 Mr/Kr nMeeT HauboJIbIIIee CXO-
CTBO C XJIOPOMMPAMUHOM U TajionepuoioM 0.3 Mr/Kr (MenMaHHbIe 3HAUCHUST BEPOSITHO-
ctu cxonctBa 0.308 1 0.113 cOOTBETCTBEHHO), YTO MOXKET TOBOPUTH O MpeoldiIagaHun y
npemnapara B 3Toil 1o3e H;-ructaMmHoOOJI0KUPYIOIEro U aHTUIICUXOTUYECKOTO 3hdex-
ToB. JIo3a 10 Mr/Kr npoieMOoHCTpHUpOBaJia TAKXKE CXOACTBO C aHTUIICUXOTUYECKOI 10301
rasioniepunona (0.196). B to xe Bpems HBK nmporHo3upoBai BelpakeHHOE “KaTaJerTo-
reHHoe” neiicTBre (CXONCTBO C TajionepuaoaoM B no3e 2.0 Mr/Kr, MeIuaHHOe 3HaYeHUe
BeposiTHOCTH cxonctBa — 0.206). Bce Tpu D03BI XJI0OpIIpOMa3Ha BBI3BIBAIN 3(D(HEKTHI,
MoXoXue Ha NeiicTBre TponukaMuaa B 1o3e 5 Mr/Kr. [1py aToM mpociexuBanach 1030-
3aBHCUMOCTb TaKkoro M-xonumHoOnokupyolero aeiictus (0.049, 0.085 u 0.101 ansa nos
0.1, 1 1 10 Mr/KT COOTBETCTBEHHO). TakKe MJIsI CpemHeil ¥ BBICOKOI 103 XJIoOpIpoMa3nHa
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Puc. 6. Pesynbrarsl KiaccuduKalny HauBHBIM 6aileCOBCKMM KilacCbUKATOpOM 00yJarolieil BRIOOPKU.

NaCl -+ 0.5
Haloperidol 0.3 4
Haloperidol 2.0 - 0.4

Tropicamide 0.5 4

Tropicamide 5.0 4 - 0.3

Tropicamide 30.0 4

Chloropyramine - |!l| 0.2

DEX 5.0 4
DEX 100.0 4 0.1
Phenazepam 0.1 -
Phenazepam 1.0 -
T T T T T T T T 0

T
0.1 1 10 0.5 5 20 0.3 30 30
Chlorpromazine  Promethazine D S T

Puc. 7. TerioBass kapTa MeIMaHHBIX 3HAYEHUI BEPOSITHOCTU CXONACTBAa (hapMaKOJIOTUUECKON aKTUBHOCTU
xsopnpomasuna (0.1, 1 u 10 mr/kr), npomerasuna (0.5, 5 u 20 mr/kr), aponepunoina (D), cyasniupuaa (S) u
tranpuna (T) ¢ mpenapaTamu u3 obyualoleil BHIOOPKH (BEpTUKAIbHAsI OCh), TTOJIYYEHHBIX C MCIIOJIb30BAaHUEM
HauUBHOTO OaitecoBckoro kinaccudukaropa. DEX — nekcMeneToMuauH.
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MPOTHO3UPOBAJIOCh HEKOTOPOE CXOICTBO C IeKCMeAeTOMUANHOM B 103¢e 5 Mr/Kr (0.041 u
0.024 cOOTBETCTBEHHO), UTO MOXET TOBOPUThH 00 UX YMEPEHHOM CEIaTUBHOM JEHCTBUU.

IIpomeTasuH Bo Bcex BBoguMbIx mo3ax HBK omnpenersin B mepByio ouepenb Kak M-xo-
JIMHOGI0KATOp (MeMMaHHOE 3HaYeHWEe BEPOSATHOCTH CXOACTBA C TPOITMKAMUIOM 5 MT/KT —
0.201, 0.247 1 0.295 nns 103 0.5, 5 u 20 MT/KT COOTBETCTBEHHO). Takke JiJ1s 3TOTO Ipena-
para ObU1a BhISIBJIEHA YeTKasi IPOTHO3UpyeMast 10303aBUCUMOCTD MTepexoia OT aHTUTICH-
XOTMYECKOIO NIEMCTBUSI K KaTaJleNTOreHHOMY (cXoicTBo ¢ rayionepumoioM 0.3 mr/kr
0.131, 0.020 u 0.001, a ¢ ramonepunoiaom 2 mr/kr — 0.031, 0.075 u 0.198 mnst 103 0.5, 5 u
20 MT/KT cCOOTBETCTBEHHO). MHTEpecHO, YTO IJisl TIpoMeTa3uHa TpejiaraeMblii TTOIXO.
HE TT03BOJIMJI OOHAPYXXUTh CKOJIBKO-HUOYIH BhIpakeHHOTO H | -THCTaMWHOIOKUpYIOIIe-
ro AeiCcTBUS B 110001 U3 N3y4aeMbIX 103.

Hporiepnmon B eTMHCTBEHHOM TeCTUPYEeMOii 103€e ObLT ONpenesieH Kak “aHTUITCHUXOTH -
geckoe” cpeactBo (cxomcTtBo ¢ ranornepunoioMm 0.3 mr/kr 0.353) co cmadbbiM “M-xomm-
HoOJMoKupytomuM” addexkToM (cxomcTBo ¢ Tponukamuaom S Mr/kr 0.047). Cynbriupun
U TAANPUJ ObUIM OTHECEHBI K “aHTUIICUXOTUKaM” CO Cl1abbIM WJIM yMePEHHbIM H-ru-
CTaMUHOOJIOKUPYIONIUM neiicTBeM. OMHAKO CTOUT OTMETHUTh, YTO JJIsI 000X Tpernapa-
TOB OBLIIO TTOKA3aHO JOCTAaTOYHO BHICOKOE CXOICTBO C KOHTPOJBHOM IPyNIoi, KOTOPOi
BBOAMIM pusnonorudyeckuit pactsop (0.091 u 0.459 nns cynenupuaa u TManpuaa cooT-
BETCTBEHHO).

OBCYXIEHMUE PE3VIILTATOB

Panee 6nu10 Mokazano, uto HBK B kom6ouHanmn ¢ MI'K MoxXxeT ObITh MCIOIB30BaH
TSI cpaBHEHUS 3(P(heKTOB aHTUTICUXOTUYECKUX CPEICTB, a TAKXKE UX OTJIIMYUI OT GEH30-
IMa3eMMHOBOrO TpaHKBUIM3aTopa (deHasernama, obJiaarollero celaTMBHON aKTUBHO-
cThio [6]. TeM He MeHee, OOIIEN3BECTHO, YTO HEMPOJIETITUKYU B 3aBUCUMOCTH OT BBOIM-
MOI1 03Bl MOTYT JI€MOHCTPUPOBATh pa3HbIii (hapMakosiornueckuit apdexr. Bo MHOrom
9TO CBSI3aHO C HEU3OMPATEIbHOCTBIO PELIENITOPHOTO JACHCTBUST TaHHBIX JIEKApCTBEHHBIX
cpenctB. st O0JBIIMHCTBA U3 HUX HanboJIee YaCThIMU BTOPOCTETIEHHBIMU (hapMaKoJIio-
TMYECKMMU MUILLIEHSIMU SIBISIIOTCS M-XonuHopeuenTopsl, H;-rucraMmmHoBbIe peLienTo-
pbl, O-aZlpeHOpelenTOpPbl U pa3juUyHble TOATUIIBI CEPOTOHMHOBBIX pelenTtopoB [11].
B cBsI3M € 3TUM OMHMM U3 KJIIOYEBBIX 3TAIOB Pa3BUTUSI MPEMJIaraeMoro Mmojaxoaa Kak uH-
cTpymMeHTa (hapMaKOJIOTUUECKOTO CKPUHUHTA SIBJIsieTCs 3anuch 3(h¢eKToB pedepeHTHBIX
npenaparoB B pa3HbIX JUara3zoHax 103. HecMoTps Ha oueBUIHOCTb TAHHOTO YTBEPXIe-
HUSI, B paboTax Ipyrux aBTopos [21, 22], ucnons3ywoiux ¢papMako-O31 mjisk CKpuHUHTa
M KJaccuUKalMy MICUXOTpenapaToB, He ObUIO cIelaHO aKIIeHTa Ha J0303aBUCUMOCTH
peructpupyeMbix 3G eKkToB.

B Hacrosiem nccieqoBaHuu ObUIa OlleHEHAa YyBCTBUTEIbHOCTD NCIIOIb3YyEMOTO aJITo-
puUTMa MIPOrHO3UPOBaHUS (hapMaKOJIOTMYECKO aKTUBHOCTH K BBILIEYTIOMSIHYTOM 1030-
3aBUCUMOCTU 2(PHEKTOB ABYX BHIOPAHHBIX HEMPOJIEIITUKOB — XJIOPIIPOMAa3HAa U IIPOMe-
TazuHa. B kKauecTBe pedepeHTHBIX MpernapaToB ObUIM BbIOpaHBI CpelcTBa C Hauboliee
KJIacCCUYeCKUMU (papMaKoJIornuecKUMu 3hdeKTaMu, a UMEHHO aHTUIICUXOTUYECKUM U
KaTaJIENITOTeHHBIM (TaJIONEPUAON), aTPONMUHONOAOOHBIM (Tponukamuna), H;-rucramu-
HOOJIOKMPYIOIIUM (XJIOPOMMPAMMH) U CeAaTUBHBIM/CHOTBOPHBIM JIeiiCTBHUEM (IEKCME-
netoMunuH 1 peHasenam). CTOUT NpUHUMATh BO BHUMAaHUE, YTO BCE BBIOPAHHBIE Tpe-
naparbl He SIBJISIIOTCSI CeJICKTUBHBIMUY MO OTHOIIIEHUIO K CBOMM IJIaBHBIM (hapMaKOJIOTH-
YEeCKMM MUIIEHSIM: HapruMep, TaJIONIEPUIoN CIoco0eH OJIOKUPOBaTh CEPOTOHUHOBBIC
SHT,,-peuentopel [11], a xjgoponupamuH, SIBASISICH TpeacTaButesieM H-rucramm-
HOOJIOKATOPOB 1-ro MOKOJIeHMsI, He JIMIIEH M-XOJIMHOOJOKUpYIOIIero neicreus [23].
B nanpHeiilieM BO3MOXHBIM pelIeHUEM MaHHON MPOOJeMbl MOXET ObITh MCITOJIb30Ba-
HUE CEeJIEKTUBHBIX aTOHUCTOB/aHTarOHUCTOB MHTEPECYIOIINX MOJIEKYJISIPHBIX MUIIIEHEN,
Hampumep, 6okatopoB D,-penientopoB pakinonpuna, L-741626 u np. OgHako, Kak mpa-
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BUJIO, JJISI TAKMX MOJIEKYJT HET JAHHBIX O KIMHUYECKUX 3P dekTax 1 papMaKOKUHETUKE;
KpoOMe TOTrO, CO BpPEMEHeM, IpU JeTATbHOM M3yYeHUU (papMaKoOIMHAMUKU TOTO WU
WHOTO JIUTaHaa 0OHapyKMBaIOTCSI HOBbIE (DapMaKOJIOTUUEeCKHE MUILIEHU, U OH TIepecTaeT
cuMTaThcs celeKTUBHBIM. Hanbosee nepcneKTUBHBIM TIPENCTABISIETCS MOCIe10BaTe b~
HO€ HCIOJIb30BaHME IBYX 00y4JalonInx BEIOOPOK, “OT adpdekra” u “oT peuenrtopa”, on-
HaKoO TaKOI MOAXoJl TpeOyeT IKCIIepUMEHTAIbHON BalIalluU.

C nomoibio HBK 061710 BBISIBIIEHO, UTO XJIOPITpOMa3uH B HU3KOM no3e 0.1 Mr/Kr 06-
JIaNaeT aHTUMICUXOTUYECKUM U H | -rucramMmmHo610KupyommM neiicTBueM, B 103e 1 Mr/Kr —
AHTUIICUXOTUYECKUM, a B 1o3¢ 10 MI/KTI CTAHOBUTCSI 3aMETHBIM KaTaJeNITOTEHHbIN 3¢h-
dekt (puc. 5). B paHee onyb6imKoBaHHOI paboTe Apyrux aBTOPoOB [24] moka3aHO, 4TO
xjopripoMasuH B 1o3ax 0.1, 1 1 5 Mr/Kr crmocob6eH CHUXaTh 9MOILMOHATIbHYIO TUTIEPTEeP-
MUIO Y KPBIC B TeCTe “pe3uaeHT—UHTpyIAep” (CTAaTUCTUYECKU 3HAYMMO JUISI JO3bI 5 MT/KT
M Ha ypoBHe TeHaeHIuu — st 103 0.1 u 1 Mr/Kr). JlaHHBII TECT SIBASIETCSI YyBCTBUTEIb-
HBIM K ACUCTBMIO psila HEMPOJIENTUKOB U pacCMaTpUBAETCS KaK MEepPCNEeKTUBHBIN IS
OLICHKU aHTUINcuxotTndeckoro addekra. CortacHo naHHBIM Rebec u coaBT., yMepeHHOe
KaTaJIeNTOreHHOE ASHCTBUE Y KPBIC XJIOPITPOMAa3WH OKa3biBaeT B no3ax 5 u 10 mr/kr [25].
Takum 06pa3oM, CIPOTHO3UPOBAHHAsI B HACTOSAIIEI paboTe 10303aBUCUMOCTb aHTUTICH -
XOTUYECKOTO U KaTaJIENTOTeHHOTO NeMCTBUS XJIOPITPOMa3Ha COIacyeTcsl ¢ IUTepaTyp-
HBIMU TaHHBIMU.

Ha ocHoBaHUM IMTEPaTYPHBIX TAHHBIX HE TIPEACTABISIETCS BOSMOXHBIM COTIOCTaBUTH
CIPOTHO3UPOBAHHYIO J10303aBUCMMOCTb M-xonuHoOaoKupytomero u Hj-rucramu-
HOOJIOKMPYIONIETro NeUCTBUSI XJIOPIIpOoMa3rHa. TeM He MeHee, He BbI3bIBAET COMHEHUSI,
4yTO 3TU 3(hheKThl TOIKHBI BO3PACTaTh C YBEIMYEHUEM N03bl BBOAUMOTO aHTUIICUXOTH-
Ka. B maHHOM MccieaoBaHUM TOJIBKO OHA, HA3KAs 1032 XJI0pIpoMa3rHa Oblia OolleHeHa
KakK “THCTaMHHOOJIOKMpYIOIasi”’, B TO BpeMs KaK “aTpOnMHOIION00HOe” NeiiCTBUE yBe-
nmyuBaioch ot A03bl 0.1 k 1o3e 10 mr/kr. Han6osee BepoSITHBIM OObSICHEHUEM JTaHHOMY
(dheHOMEeHY MOXET ObITh TO, YTO BhIpakeHHOEe M -XOJIMHOOJIOKUpYIOlllee NeCTBHE Mac-
kupyeT H-rucramuno6noxkupympoiuee Ha DKol y kpbic. Ha puc. 2 HarmsiAHO BUAHO, Ha-
CKOJIBKO ¢J1a00 BbIpaxkeHbl 3 (heKThl XI0ponrpaMMrHa 1axe B TOCTaTOUHO BbICOKOI BBO-
numoii nose (20 Mr/kr) B CpaBHEHUU C TpeMsl 103aMUu Tponukamuaa. Takke B MOJIb3Y
MackupoBkH H-rrcrammHoOGn0Kupytomero aeicTsus M-XoJMHOOIOKHUPYIOLIUM T'OBO-
DPAIT pe3yabTaThl, MOJyYeHHbIE 171 3 103 mpomeTa3uHa (puc. 5).

TTpoMeTasuH B HACTOSIIIIEE BPEMs UCTIONIb3yeTCsl KaK MTPOTUBOPBOTHOE U TTPOTUBOA-
JIEPTUIECKOE CPENCTBO, a TakKXkKe U1 MPEeMEIUKAIIMA BBUIY CITIOCOOHOCTH MOTEHIIMPO-
BaTb HapKO3 M BBHI3BIBaTh UCKYCCTBEHHYIO TMOEpHAIINIO. SIBASSICH TPOU3BOAHBIM (heHO-
TMa3uHa U o6sajgast nohaMUHOIUTUYECKUM JeWCTBUMEM, JaHHBII TMpernapaT cepbe3HO
paccMatpuBaiv B 50—60-e roabl KaK aHTUTICUXOTUYECKOE CPENCTBO, OMHAKO MPOBEACH-
Hoe B 1960 1. mBOiTHOE cieroe IUIanebo-KOHTPOJIMpPYyeMOe MCCleqOBaHUEe ITOKa3ajao
GOITBINYIO 3 GEKTUBHOCTD IPYTOro MPOU3BOTHOTO (heHOTHAa3WHA, XJIOPITPOMa3nuHa, Ipu
Tepanuu 1m3odpeHuun [26]. B cBsI3u ¢ 3TUM, a TakKXKe B CBSI3U C ITOSIBIIEHUEM B TO XK€
BpeMsI TPOM3BOAHBIX OyTHpOodeHOHa (a Mo3aHee ellle U HeMpPOJENTUKOB BTOPOTO U Tpe-
TbEro IoKoJieHus1) [27], uHTepec K MpOoMeTa3uHY KaK aHTUIICUXOTUYECKOMY CPEACTBY
OKOHYaTeJIbHO yracHeT. B HacTosiIeil paboTe 3TOT IpenapaT He paccMaTpUBaeTCsl Kak
HEAOOLEHEHHBIN HEMPOJITITUK, a CIIYXXUT JIUIIb KaK CPEICTBO BajlWuIallUM Tpenjiarae-
Moit Metonuku. Kak u st xjopripomasuHa, J1Jjisl poMeTasuHa ObLT TPOAEMOHCTPUPO-
BaH I0303aBUCHUMEII epexod OT “aHTUIICUXOTHYECKOIro” MEeMCTBUS K “KaTaJelTOreH-
HOMY” (pHC. 5), YTO XapaKTepHO IS TUIUYHBIX HEMPOJENTUKOB. 3aBeIOMO 3Hasl, 4TO
XJIOPIIPOMA3UH SIBJIsSIETCs Oosiee CUJIbHBIM HEUPOJENTUKOM, YeM TMPOMETa3uH, MOXHO
cleaTh BbIBOJ, UTO PaCCUMTAHHOE MEIMaHHOE 3HAYeHUE BEPOSITHOCTU CXOACTBA C rajo-
nepuaoiaoM B 1o3e 0.3 MI/Kr He SIBISIETCSI KOJTMUEeCTBEHHOM XapaKTepUCTUKOM CUJIbI aH-
TUIICUXOTUYECKOTO 3(hheKTa, KOTOPYIO MOXKHO CpaBHUBATh MEXIY Pa3HBIMM M3y4aeMbl-



1678 CBICOEB u np.

Ta6muna 1. 3HaueHust KoHCTaHT uHrH6UpoBaHus (K;, HM), orpaxarouue abGUHUTET XJIOPIPO-
Ma3uHa, IpOMeTa3nHa, IPOoTepuIosa, Tuanpuaa U CyIbIupuaa K pa3IndHbIM pelienTopam

IIpemapar D,-AP M-XP H,-TP
XJtopnipomasuH 11.0 [28] 1.5 [28] 25.0 [28]
19.0 [11] 60.0 [11] 9.1 [11]
IIpomerasun 260.0 [29] 3.32 (M) 0.24 [30]
12.0 (M) 0.33129]
4.15 (M3)
1.06 (My)
3.31 (Mj) [29]
[ponepuaon 0.25[31] 537.0 (My) 525.0[32]
0.8 [32] 1651.0 (M5) [32]
Cynbnuvpu 8.2 [33] >1300 [28] >80000 [28]
13.0 [28]
Tuanpun 226.0 [33] NA NA

[P — nodamunoBsIit peuenrop, XP — xonuHopeuentop, I'P — riucramuHoBsIit peuentop, NA — HET JaHHBIX.

MU TIpenapatamMu. TeM He MeHee, UISI BCeX O03 MpoMmeTa3mHa (0COOEHHO ISt 5 u
20 Mr/Kr) OBLIO TOKa3aHO BBIpaXXEeHHOe MpeobiagaHue “M-XoJIMHOOGIOKUpPYOIIEro”
NeMCTBUST HAl “aHTUTICUXOTUYECKUM ™’ (WJIM axe “KaTaJernTOreHHbIM”), 3TO KOCBEHHO
TOBOPUT O TOM, YTO M3y4yaeMblil Mpenapar B NepBylo ouepeab — M-XOIMHOOIOKATOp, U
TOJIBKO B HEKOTOPOI CTEIeHN — aHTaroHUCT JohaMUHOBBIX D,-perienrtopoB. JanHoe
HaOJII0IeHVEe TIOJTHOCThIO COIVIACYeTCsl ¢ paHee OMyOJUKOBAaHHBIMU 3HAYEHUSIMU KOH-
craHT uHruouposaHnus (K;, HM), orpaxarommnmu abdrHUTET K 1opaMUHOBEIM U M-x0-
JuMHopelenTopam (Tabiu. 1).

Jponepunon ObUT oIpeAeiieH KaK “KIIacCUYeCKUiA” aHTUIICUXOTHUK CO CIabOBBIpa-
JKEHHBIM aTpONMUHOINON00HBIM 3ddekToM. Kak u B ciiyyae mpoMmeTasnHa, MoJTyYeHHbIe
JIaHHbIE COMIACYIOTCSl ¢O 3HaueHUsIMU K; mis D,-nodamMuHOBbIX 1 M-XOJIMHOPELENTO-
poB (Ttabu. 1). ATUNIMYHBbIE HEHWPOJIENTUKHU CYJBITUPUI U TUATIPUJ, C OMHOW CTOPOHBI,
obpumn oTHeceHbI HBK k aHTHIICMXOTHKAM, C IPYToif CTOPOHBI, OBLJIO IPOAEMOHCTPUPO-
BaHO MX BBICOKOE CXOACTBO C (PM3UOJIOTMUECKMM PAcTBOPOM U OiokaTopoMm H -rucra-
MUWHOBBIX PELIETITOPOB XJIOpornupamMmuHoM. CXOACTBO ¢ rajornepuaosom B noze 0.3 mr/kr
SIBJISIETCSI OXUJIAeMbIM U B OU€pPENHOI pa3 JeMOHCTPUPYET YyBCTBUTEIbHOCTb MPEMLJIO-
JKEHHOTO METO/a /ISl BbISIBJIEHUSI aHTUTICUXOTUYECKOTO AeicTBUSA. TeM He MeHee, NIBa
JIPYTUX IMPOrHO3a MOTYT BbI3bIBATh HEKOTOPHIE BOIMPOCH! K MPAaBUJILHOCTU pabOTHI ai-
roputMa. C 0JHOI CTOPOHBI, CXOJICTBO C (DM3MOJIOTMUYECKUM PACTBOPOM U XJIOPOIKUpa-
MWHOM MOXET OBITh BBI3BAHO TEM, YTO 00a aTUITMYHBIX HEWpOJIeNnTUKa U aHTarOHUCT
H-ructaMrMHOBBIX peLIENTOPOB BbI3bIBaIU ciladble u3MeHeHUs1 DKol y KpbIc, B cBsI3U €
yeM JItoOble TIperapaThbl, KOTOpbIe Majio BIUSIIOT Ha KOPY T'OJIOBHOIO Mo3ra, OyayT pac-
CMaTpUBaThCS KaK MOX0XUeE IPYT Ha IpyTa WK Ha KOHTPOJIbHYIO rpyrny. JlaHHOe yTBep-
JKIIEHWE HE JIMIIEHO CIPaBeyTMBOCTY, MIPUHUMAs BO BHUMaHUE TOT (hakT, YTO XJIOpIIpoMa-
3uH B 1o3e 0.1 Mr/KT Bce ke nmen Hekotopoe cxonctBo ¢ NaCl (puc. 5). C npyroit CTOpOHEL,
9Ta Xe HU3Kas 103a XJIOPIIpoMa3nHa Obljla YeTKO oIpeesieHa KaK “TUCTaMUHOOJIOKUPY -
oiasa” 1 “aHTUINICUXOoTUYecKasi”. Bo3aMOXHBIM pellleHrueM HaHHOK MpoOJieMbl B Jalb-
HelleM MOXeT OBITh UCITOJIb30BaHUE IPYrUx 610KaTopoB H-ructaMrHOBBIX peLienTto-
POB, KOTOphIe OymyT JIydllle IIPOHUKATh Yepe3 reMaTosHIehaIndecKuii oapbep, ooaa-
naTh 60JbIIMM aOUHUTETOM K MHTEPECYIONIUM pelierITopaM U Garonapsi 3ToMmy OyayT
B OOJIbIIE CTENMEHW M3MEHSITh aMIUIUTYIHO-CIEKTpadbHble xapakTtepuctuku DKoTl.
B paMkax gaHHO# pabOThI ObUIM TaKKe caeaHbl 3aruck 3 deKToB udeHTruIpaMruHa B
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no3e 20 Mr/Kr (IaHHbIE He MpeACTaBIeHbl), oaHaKO 3¢¢heKThl 3TOTO TperapaTa He ObLIU
0oJiee BbIpaXkeHHBIMU, Y€M TaKOBbIE XJIOPOIMMpaMUHa.

Ciabbsie DKol-3d@dekThl HEKOTOPLIX IIpenapaToB MOXET OBbITh Cepbe3HOi MpoodJie-
MO U151 pellieHrs JaIbHEHIIMX 3a/1a4 MPOTrHO3UPOBAHMS C MCITOJIb30BAaHUSIMU MPEIJIO-
JKeHHoro wmeroga. [IpuMeHeHMe pas3JIMYHBIX BapualMii KOMOWHAIWI aJITOPUTMOB
yMmeHbeHus pasmepHocTu (PCA, LDA u np.) u MeTonoB mammHHoro ooydenus (HBK,
KNN, SVM u 1p.), BeposiTHO, TO3BOJUT 60ojiee 3(p(HEeKTUBHO pa3ae/IMTh TaKKe IIperapa-
ThI MeXmy coboii. Takxke HE0OXOOMMO OTMETUTh, YTO HACTOsIIEee MCClIeTOoBaHUE ObLIO
BBITIOJTHEHO Ha 3IO0POBBIX XXMBOTHBIX, HO B YCJIIOBUSIX TTaTOJIOTUU 3(h(eKThI TTpernapaToB
MOTYT HE€ TOJBKO CTAHOBUTBLCS OoJiee BBIPaXKEHHBIMU, HO U MEHSITbCS. B CBs3M ¢ 3TUM
MpencTaBlisieT MHTepec MpoBeneHue hapmako-O3I uccienoBaHnit Ha SKCIIEpUMEHTaTb-
HBIX MOZEJIsIX (TeHeTHIeCKIX, (hapMaKOJOTMIeCcKX U 1p.) 3ab6omeBanuii LIHC.

JpyruM BO3MOXHBIM TIOAXOMOM (HE MCKJIIOYAIOIIUM TEPBbIC ABa BaphaHTa) MOXET
OBITh MCIIOJIb30BaHME TITyOMHHBIX 2JIEKTPONOB I 3anmucy 3(DdEKTOB MpernaparoB Ha
OMORIIEKTPUIECKYIO aKTUBHOCTH TOJIOBHOTO MO3Ta Y KpbIc. Harpumep, Dimpfel B cBoux
paboTax MCMOJIb30BaJl CUTHAJIbI, 3alIMCAHHBIE HE TOJBKO C KOPbI TOJIOBHOTO MO3Ta, HO
TaKkXe 1 CO CTpuaTyMma, TUIIIoKaMIa U peTUKYJsipHoi opMaiium [4, 5]. OnHako Takoi
noaxon TpeOyeT yxKe OOJbIIero BPeMEHM H3TOTOBJICHUS 3JEKTPOAOB, JIUTEIIbHOCTU
MpoLenypbl XUPYPruyeckKoil MMIUIAHTAlMM, a TakKXe TOIOJHUTEbHOW TMCTOJIOThYe-
CKOI BaJIMIAlIMKY PACIIONIOXEHUSI 3JIEKTPOAOB T10CJIe BhIBEIEHUS XKMBOTHBIX U3 IKCIIEPU-
MEHTa, UYTO He TO3BOJISIET €r0 paccMaTpUBaTh KaK MHCTPYMEHT OBICTPOTO U TPOCTOTO
(dhapMaKoIOrnyeckoro CKpuHMHra.

OTaenpbHOro BHUMAaHUS 3aCTy>KMBaeT MIPOTHO3UPOBAHME CXOACTBA U3yYaeMbIX TTperna-
PaToB C IeKCMeIeTOMUINHOM U (peHaszermamoM. Kak ObL10 cKazaHO paHee, 00a mpemnapa-
Ta 00/1a1al0T CeIaTUBHBIM NEUCTBUEM, TEM HE MEHee, BbI3bIBacMasl celalusl sIBIsIeTCs
pa3HoOI KakK ¢ TOYKM 3PEHUS] MEXaHU3MOB ACHUCTBMSI, TaK U TI0 XapaKTepy BIUSIHUSI Ha
DKol y kpbpic. B Gosblileil cTerleHn cegaTuBHOE NEMCTBUE, BBI3bIBAEMOE TUITMYHBLIMU
HelipoJaenTukaMu, IPUHATO acCOUMUPOBaTh ¢ 610Kanoit H;-ructaMmHOBBIX peLienTto-
pos [11, 34]. B cBsI31 ¢ 3TUM NpEACTaBISIETCS JIOTUYHBLIM, YTO paccMaTpuBaeMble B Ha-
crosiieit paboTe aHTUIICUXOTUUECKHE CPEACTBAa JEMOHCTPUPOBAIN OUYEeHb CIab0e CXO/-
CTBO C Ol-aIpEHOMUMETUKOM JEKCMENETOMUINHOM U Mopaynsitopom TAMK ,-penento-
poB denazenamoM. C Apyroii cTopoHbl, 00a MpemnapaTta Bce e 001agaloT HEKOTOPO
TPOITHOCTBIO K Oly-aApeHopelLienTopaM. XJ0pnpoMasuH B BbIcoKUx go3ax (1 u 10 mr/kr)
MPOJEMOHCTPUPOBA CXONCTBO C NIEKCMEIETOMUIUHOM B 103€ 5 MT/KT, a TPOMETa3uH —
npaktuyecku Het (K; xjiopnpomasuHa sl O,-aIpeHOPELEeNnTOPOB MO JUTePATyPHBIM
naHHBIM cocTasiisieT 750 HM, a 111 mpoMeTa3rHa, B 3aBUCUMOCTH OT MOATUTIA PELEeNTO-
poB — 256, 34, 353 M, mig A-, B- u C-IOATUIIOB COOTBETCTBEHHO). BeposTHO, B HaH-
HOM cJly4ae OOJIBLIYIO POJIb UTPAeT cOOTHolIeHue K; perenTopoB BHYTPU OTHOIO KOH-
KPETHOIOo JIMraHia, u B cllydyae NMpOMETa3uHa ero 0O,-aaipeHOOJIoOKUpyoulee NeCTBUE,
kak u H,-rucrammHo610Kkupylolee, MOXET MepeKpbIBAThCSI AaTPONUHONIOAO0OHBIM.

ITonBong nrtorn, MoxxHo caeinath BeiBon, yTo HBK B komouHamm ¢ MI'K MoxkeT ObITh
WCIIOJIb30BaH ISl BBISIBICHUSI 10303aBUCUMOCTU 3(hHeKTOB aHTUIICUXOTUUYECKUX MIperna-
patoB no ux BaussHUIO Ha napametrpbl DKol y kpbic. [TpemyiaraeMblii MOaX0/ MO3BOJISIET
OLICHUTh BBIPAKEHHOCTb aHTUTICUXOTUUYECKOT0, KaTaJIeNTOreHHOTO, aTPOMMHOIIOA00HOTO
(M-xonmnHOGNOKMpYyOLIEero), H;-ructaMmHo610KMpPYIOLIEro, CEAaTUBHOTO UM CHOTBOP-
HOTO JICCTBUSI U3y4yaeMbIX MPENapaToB B pa3HbIX Auara3oHax 103. Ciiabasi BBIpaXKeHHOCTh
JIEHACTBUSI HEKOTOPBIX MICUXOTPOMHBIX MpenapaToB (Hanpumep, 6iokaropos H;-rucramu-
HOBBIX PELIENITOPOB, a TakKe IMMPOM3BOMHBIX O€H3aMuUOa CYJIbIIMPUIA U TUATIPUIA) MOXKET
TpeOOoBaTh MOMOJHUTEIBHBIX METOAMYECKUX MOAXOIOB, B KAUeCTBE KOTOPBIX MOTYT OBITh
WCITIOIb30BaHbI 00Jiee COBEPIIEHHBIE alrOPUTMbl KJIaCCU(MUKAIIMU U MPOTHO3UPOBAHUSI,
SKMBOTHBIE C MOJICJISIMU 3a00JI€BAaHUI WM C ITTYOMHHBIMU 3JIEKTPOJAMMU.
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Pharmacoencephalography (pharmaco-EEG) is a prominent instrument for the phar-
macological screening new psychoactive molecules. This experimental approach has
not remained a vestige of neurobiological studies, and can be used successfully to
complete today’s research objectives. The development and rise to universal use of
machine learning techniques opens up novel prospects for the use of pharmaco-EEG
data to solve the problems of classification and prognosis. We have previously shown that
naive Bayes classifier (NBC) combined with the principal component analysis (PCA)
can be used to differentiate between antipsychotic and sedative drug effects as well as
to distinguish among the antipsychotics’ effects. In the present study, we evaluated the
possibility to employ this method to assess the dose-dependency of antipsychotic ef-
fects. The experiments were carried out in white outbred male rats with chronically
implanted electrocorticographic electrodes. As the agents of interest, we chose two
drugs with antipsychotic activity, chlorpromazine and promethazine, in three doses
each (0.1, 1, 10 mg/kg and 0.5, 5 and 20 mg/kg, respectively). The training set, used as
a reference to determine the pharmacological effects of the agents of interest, included
the D,-dopamine receptor blocker haloperidol, M-cholinergic receptor blocker tropi-
camide, H;-histamine receptor blocker chloropyramine, the sedative dexmedetomi-
dine, and the anxiolytic phenazepam. We have shown that the lowest chlorpromazine
dose (0.1 mg/kg) can be characterized as antipsychotic with a marked histaminolytic
effect, while the highest one (10 mg/kg) exhibits predominantly antipsychotic activity
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with a cataleptogenic effect. All the doses demonstrated anticholinergic activity, which
increased with the dose. For promethazine, we observed a clear dose-dependent tran-
sition from antipsychotic action to cataleptogenic, alongside a notable antimuscarinic
effect of all doses. None of promethazine doses showed any resemblance to chloropy-
ramine, which probably indicates its anti-dopaminergic and antimuscarinic effects be-
ing able to mask its H;-antihistamine effect in the used dose range. In summary, our
results demonstrate that NBC coupled with PCA can be used to determine the dose-
dependency of antipsychotic agents’ effects based on their impact on electrocortico-
gram parameters. Further development of this method as well as expansion of psycho-
tropic agent electropharmacogram library would allow for more precise prognosis of
pharmacological activity of the agents of interest.

Keywords: naive Bayes classifier, machine learning, pharmacoelectroencephalography,
electrocorticography, antipsychotics, chlorpromazine, promethazine
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