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In vivo OLEHKA METABOJIMMECKOIO OTHOLLUEHUA MAPKEPOB CYP2C9
N CYP1A2 NOCIJIE BBEOEHUA A®OBA3OJIA B CPABHEHUU
CO CTAHAAPTHbIMU MHAYKTOPAMUA U UHTUBUTOPAMU LIMTOXPOMOB

A. T. HoBuukas, O. I. FpubakuHa, A. A. JlutBuH, I. 6. KonbiBaHoB, B. I. XKepges,

B. B. CmupHoB, C. B. Cepenenun’

B ombITax Ha Kpblcax u3ydeHO BimsHHE adobaszona B 3pheKkTuBHOH n03¢ (5 MI/KT), HHIYKTOPOB
(pucammuimna — 13,4 mr/kr, Gpernnronna — 10,4 mr/kr) u uarudéuTopos (¢uykonaszona — 35,7 mr/xr,
nunpodokcaiuaa — 44,0 Mr/Kr) mociie CyOXpOHUYIECKOTO BBEJICHHUSI BHYTPh HA METa0OIHYECKOE OTHO-
menue (MO) npenaparos-mapképos aktuBHOCTH CYP2C9 1 CYP1A2. YeranosneHo, uro agoba3on He
n3menst MO coequHeHni, MeTaboNIN3UpyeMbIX H3ydaeMbIMU H30hopmamu muroxpoma P-450. IMocne
BBCICHUS BHYTPb CTAH/IAPTHBIX HHIYKTOPOB M HHTHOUTOPOB BBIABICHBI CTATHCTUYCCKH 3HAYHMBIE Pa3-
HOHAIpasJIeHHbIe 3(PQEKThl, JEeMOHCTPUPYIOLINE LEIecO00pPa3HOCTh NPUMEHEHHSI KOMILIEKCa OTO-
OpaHHBIX COeAMHEHUIT, MapkEépoB u Moaudukaropos aktuHOCTH CYP2C9 u CYP1A2, miist cpaBHHTE-
JIHOM OLIeHKH 3()(EKTOB HOBBIX JEKAPCTBCHHBIX BEIIECTB B ONBITAX Ha KpbIcaXx. AKTHBHOCTE CYP1A2
PEKOMEH/I0BAHO aHAIU3UPOBaTh 10 MO 071HOTO U3 IByX MeTab0JIMTOB KO(enHA TapaKCAHTHHA MU Te-
obpomuna, a CYP2C9 — no MO merabonura Exp-3174 x nozaprany.

Kuouessbie cioBa: CYP2C9; CYP1A2; Gnorpancopmarus; MeTadboInueckoe OTHOIICHHUE; JIeKapCT-

BCHHOC BBHHMOHCﬁCTBHC

BBEOEHUE

Paznnynple XuMH4yecKue COCIMHCHHs, B TOM YHCJIC JIC-
KapcTBa, MOTYT BIMATH HA (pepMEHTHI OnorpaHchopmaryn
nekapcTBeHHBIX cpenctB (JIC), xak moBbImas (MHIYKIHS),
TaK M CHWXasi (MHI'MOMPOBAaHUE) MX aKTHBHOCTH. MHmyKIms
u nHrHONpoBaHue hepMeHTOB ObroTpanchopmanuu JIC nme-
10T 0€3yCIIOBHOE 3Ha4YeHUE JUIsl (hapMaKoTeparuu, COCTaBIISIS
OCHOBY (papMaKOKMHETHYECKoTo B3anmoneicTus. [1o ompe-
nenenuro B3aumoneiicteue JIC (MexIeKapCTBEHHOE B3aHMO-
JIEMCTBHE) — ATO KOJIMYECTBEHHOE WM KaYe€CTBEHHOE M3Me-
HeHue 3¢ ¢ekToB, BbI3bIBacMbIX JIC mpH OZHOBpEMEHHOM
WJIM TIOCJIEI0BATEIbHOM IIPUMEHEHUH JIBYX U OoJiee rperapa-
ToB [3, 18].

[TosTOMy BiIMSIHHE HOBBIX JISKAPCTB HA M30(OPMBI IIUTO-
xpoma P-450 HeoOXomMMO OIEHMBATH YK€ Ha TOKIMHHYE-
CKOM DTare B 9KCIIEPUMEHTAIIBHBIX UCCIEOBAHUSIX inl Vilro 1
in vivo. HecMOTpsl Ha TEXHOJOTHYECKHE IMPEHMYIIECTBA B
IIPOBEACHUN in Vitro UCCIEAOBAHUM, WHTEPIPETALUS OITy-
YEeHHBIX IapaMeTPoOB OCTAeTCsl MpoOJieMaTHYHOW H3-32 He-
BO3MOXXHOCTH KOPPEKTHOW 3KCTPANOJSIIUKM JAHHBIX Ha Iie-
neiit opranmsM [ 19]. ITocnenHee onpenenseT BBICOKYIO BEpo-
STHOCTD JIO)KHOTIOJIOXHUTEIBHBIX M JIOKHOOTPHLATEIIBHBIX
pe3yabTatoB. [103TOMy NPEANOYTUTENBHBIM HPEICTABISIOT-
Csl OIIBITHI in VIVO C MCHOJIb30BAaHHEM B KaueCTBE DKCIEPH-
MEHTAJILHOM MOZEIN OECTIOPOAHBIX KPBIC. YCTAHOBJICHO, YTO
oenku CYPIAIL, 1A2, 2C8, 2C9, 2D6 u 3A4 denoBeka u
CYP 1A1, 1A2, 2C13, 2C11 2D1 u 3A1(23) kpbIC rOMOIIO-
rugnbl Ha 78, 70, 68, 77, 71 u 73 %, coorBercTBeHHO [13].
Hmerorcst 000CHOBaHHbBIE JAHHBIE O CXOJICTBE B CYOCTpaTHOI
cnenuduIHOCTH 3THX M30(opM nuToxpoma P-450 y genose-
ka u kpsic [10].

B cootBeTcTBUM C PEKOMEHIALUSIMU PETYIATOPHBIX Opra-
HOB, jelicTByomuMu B EBpocorosze, Poccuu, CIIIA u Smno-
HuH, pa3zpadborauku JIC npeacTapisroT HHPOPMAIUIO O OHO-

! ®I'BY “HUU (bapmakonorun umenun B. B. 3akycosa” PAMH,
125315, Mocksa, yi. banrtuiickas, 8.
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TpaHc(opMaIK HOBBIX ITPENAPaTOB U UX BIUSHUH HA y4acT-
BYIOII[ME B METa0OJU3ME JIeKapCcTB HM30(OPMBI IIUTOXPOMA
P-450. JIns ucnonb3oBaHUs B Ka4eCTBE MO3UTUBHOIO KOH-
TPOJISL IPUBOJTCS CTAaHAAPTHBIC UHAYKTOPHI U WHTHOUTOPBI
AKTHBHOCTH Pa3IHYHBIX m30(opM muToxpoma P-450, HabGOp
KOTOPBIX €KEeTOIHO, C HAKOTICHHEM HOBOW MH(pOpMAIH, 00-
HOBJIsIETCs U iontonHsierces [7, 11, 16].

Panee nHamu ObUTO MOKa3aHo, 4TO ahoOa30 B Auama3oHe
AHKCHUOJIMTUYCCKHUX 03 HE€ H3MCH:AJI AaKTHBHOCTbH I/I30(bep-
meHtoB CYP2C9 u CYPIA2 [1,4]. B nacrosueit padore
NpeINpUHSATA TONBITKA J0Ka3aTh aJIeKBATHOCTh W W30Mpa-
TENIBHOCTD pa3pab0TaHHOW METONIOJIOTHH Ha TPHMEpE OIpe-
neneHuss W3MeHeHHs akTuBHOCTH m30(opm CYP2C9 wu
CYP1A2 nocne BBeZieHNSI CTAaHAAPTHBIX HHTHOUTOPOB U MH-
JOYKTOPOB TaHHBIX M30()epMEHTOB B 3((PEKTHBHBIX 103aX Y
KpBbIC.

METOAbl NCCNNEAOBAHUA

HUccrnenoBanne mpoBommian Ha 48 OesbIx OecIopoIHBIX
Kpbicax-camuax (220 =20 ), Hmony4eHHBIX W3 NHUTOMHHKA
“Cronbosas” PAMH. )KuBoTHBIX cofieprkalii B CTaHJapTHBIX
ycnosusix BuBapust ®I'BY “HUM  dapmaronornn nmeHn
B. B. 3akycoBa” PAMH npu 12-4acoBoM CBETOBOM pEXHME
B MHIUBHIYaJIbHBIX KJIETKax. 3a 12 9 10 3KCIepuMeHTa Ku-
BOTHBIX JUIIamu kKopma. V3menenue axtuBHOocTH CYP2C9
oz BiausiHueM aho0a3os1a, HHIYKTOpa WK HHTHOUTOPa Ipo-
BOJMIJIM Ha BBIOOpKE 13 24 »HUBOTHBIX. KpbIc pa3nenunn Ha 3
noArpynmnsl 1mo 8 ocobeil B kaxmoi. Takoe jke KOIHMYECTBO
JKMBOTHBIX HCIIOJB30BAIM ISl U3yUCHUs BIMSHUA adobazo-
Ja, MHAYKTOpa WJIM UHTUOWTOpa Ha M3MEHEHHE aKTUBHOCTH
CYP1A2.

B xauectBe nnaykropa m3opopmsl CYP2C9 ncnonp3oBa-
s pudpammnuiyH (PH). g msohpopmsr CYP1A2 — denuTo-
uH (®Pn). Oba mpenapata OTHOCATCS K TPYIIE YMEPEHHBIX
MHIYKTOpOB. B kayectBe mHrudburopa nzodopmsr CYP2C9
ucronp3oBaiu (urykonason (Px). s nzodopmer CYPIA2
— mumpodrokcanud (L{¢). Ok oTHOCHTCS K TPy yMEpeH-
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HBIX UHTHOHUTOPOB, Ll — K cmmbHBIM mHTHONTOpaM. BEI-
OpaHHBIE MHIYKTOPbl W WHTHOUTOPBI PEKOMEH/OBaHbBI IS
OLIEHKH aKTUBHOCTH COOTBETCTBYIOIINX H30(hopM y uesroBe-
ka [12].

D¢ exTuBHble 10361 BCeX 4 JIEKAPCTBEHHBIX BEIIECCTB
(JIB) paccunTbIBaiM, UCXOMS M3 TEPANEBTUYECKUX 103 JUIA
YeJI0BEKa 110 COOTBETCTBYIOMIEH Gopmyite [17]. Pexxum no3u-
POBaHUS UHIYKTOPOB M HHTHOUTOPOB OCHOBBIBAJIN Ha BEJIH-
YHHAX MEePUOJOB IMOTyBbIBEICHUS Uccienyembix JIB [2, 14,
15, 19]. Tax, Pu u ®H BBOAMIM BHYTPH 3 pa3a B CyTKH yepes
Kaxple 3 4 B Te4eHue 4 cyT (CyOXpOHHYECKOe BBEICHHE) B
noszax 13,4 u 10,4 mr/xr, coorBeTcTBEHHO. (DK BBOIUIHN
BHYTPh | pa3 B CyTKH B TeueHHE 4 cyT B 03¢ 35,7 MI/KT H
Ld BBOAMIN 2 pa3a B cyTKH B TeueHue 4 cyT B Jj03¢ 44 MI/KL.

B unccnenoBanum ncnonb3oBanu d(QQGEKTUBHYIO aHKCHO-
JIUTHYECKYIO 103y adobazonma — 5 mr/kr (BHYTps 3 pasa B
CYTKHU uepe3 Kax/ple 3 4 B TeueHue 4 cyT).

Jlst m3oopmbr CYP2C9 Obin BeIOpaH mpemapar-Mapkep
nmo3aptaH [(2-Oytmn-4-xmop-1-[[2'-(1H-teTpazon-5-mwi)[1,1'-
oudenwmin]-4-un]-metun]- | H-umuaazon-5-meranon (B Buue
KaJMeBOM COJM)], KOTOPBIN BBOAMIM BHYTPb, OMHOKPATHO B
nmo3e 30 mr/kr 6e3 u Ha (poHE CYOXPOHHYIECKOTO BBEICHUS
agobazona, Pu u ®n. YV nozaprana BbIsIBICH (apMaKoIory-
4eCcKd aKTUBHBIA Merabomut — Exp-3174 (j03apranoas
kucnora) — (2-Oytmn-4-xmnop-1-[[2'-(1H-Terpason-5-mn)-
[1,1"-6udennn]-4-nn|-MeTHIUMIIA301-5-KapOOHOBasT  KHC-
JI0Ta).

[Tpn n3yuenun BnustHUA adobazona, MHIYKTOPA WM HH-
ruduTopa Ha n3MeHeHne aktuBHocTH CYP2CY kprpicaM Kax-
JIOH MOATPYINITHI CHavYajIa BBOJMIIM Jio3apTaH Oe3 adobazoina,
WHIYKTOpa WIA WHTHOWTOpa (KOHTPOJB), 3aT€M IO HCTede-
HUH TPEX CYTOK ITHM K€ )KUBOTHBIM BBOIMIHN ado6azon (MH-
IYKTOp WIIM MHTHOUTOP) B TeueHHE 4 CyT (CyOXpOHHYECKOE
BBeneHue). [locne mocienHero BBeneHus agodazona (MHIYK-
TOpa WK HHruouropa) yepes 0,5 4 BBOAMIM JIO3apTaH.

B xauectBe nmpemapara-mapkepa st uzopopmsl CYP1A2
HCI0JIb30BAIN ko(herH (1,3,7-tpumernn- 1 H-mypun-
2,6(3H,7H)-nnoH), KOTOPBI BBOIWIN >KABOTHBIM BHYTPb,
OTHOKpPATHO B 703¢ 50 Mr/Kkr Oe3 u Ha oHE CyOXpOHUYECKO-
ro BeeneHus adobdazomna, ®u n L. [Tomumo kodenna n3me-
PSUITM KOHLIIEHTPALUK JBYX €r0 METabOINTOB (TTapaKCaHTHHA —
1,7-numertun-3H-mypun-2,6-11oH 1 TeobpomuHa — 3,7-11-
ruapo-3,7-mumeTi- | H-mypuH-2,6- auoH).

[Tpu uzyuyenun Bnusinus adobaszona, UHIYKTOPA MM UH-
ruburtopa Ha m3MeHenue akTuBHOCTH CYP1A2 kpricam kax-
JIOW TIOArPYIIIBI CHayasia BBOAWIM KodenH Oe3 adobdasoia,
MHJIYKTOpa WJIM MHIHOUTOpa (KOHTPOJIb), 3aTeM I10 HCTeye-
HUH TPEX CYTOK ATHUM K€ KUBOTHBIM BBOIMIH ahobazomn (MH-
JIyKTOp WJIM MHTHOUTOP) B TeueHue 4 cyT (CyOXpoHHUYEeCKoe
BBesienne). [locnennee BBenenue adodazona (MHAYKTOpa
WA THTHONUTOPA) IPOU3BOIIIIN BMECTE C KO(ESHHOM.

Amnanus 61orpo0 (cyTouHasi Modya KpbIC) TPOBOJIMIIH C HUC-
MTOJIF30BaHMEM BBICOKOI()(EKTHBHOM KHUIKOCTHOH XpOMaTo-
rpaduu ¢ pa3IMuHBIMK THIIAMH JIeTeKIHH |5, 6].

ITpn n3yuennn BnustHAA adobaszona, MHIYKTOPA WM HH-
rubuTopa Ha M3MEHEHHE akTuBHOCTH H30dopmbr CYP2C9
cO0p MOYM IIPOBOIMIIN TI0 CIIEAYIOLICH CXeMe:

Kownmpons. Tlocne BBemeHus jo3aprana 0e3 adodasona
(MHIyKTOpA WM HHTUOUTOpPa) KPBIC IIOMEIANIN B MHIUBHITY-
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MO (EXP-3174/no3apran)

Adobazon

Wnykrop Wuruéurop

Puc. 1. Merabommueckue ortHomreHuss Exp-3174 x mosaprany B
Mo4e KpbIC mocie BBeAeHus adoda3ona, HHIAYKTOPa U HHTHOUTOpa
n3opopmsr CYP 2C9.

TTo ocu opamraT — MeTaboMYeckoe OTHOIIEHHE, O OCH abCInce — WH-
nyktop (pudamnuumH — Pu), wuHruburop (daykonazon — Dk).
3aIITpUXOBaHHBIC CTOIIONKH — BBeJICHHE JIo3apTaHa 6e3 adobazona HHIYK-
TOpa WM UHTMOUTOPA, TEMHBIC — BBE/ICHUE JI03apTaHa Ha (hoHe CyOXpOHH-
YEeCKOro BBeJeHHs adoba3oia, HHIYKTOpa WM HHTHOHTOpa.

* — CTATUCTUYECKH 3HAUMMBbIe paznuyuus npu p < 0,05 B cpaBHEHUHU C BBeE-
JIeHHeM Jio3apraHa 6e3 adobasona.

aJBHBIC KJIETKH CO CBOOOIHBIM TOCTYTIOM K Bofe. Y KaKIou
KPBICBI COOMpA CYTOYHYO MO4y. OTCUCT BPEMEHH Ha4H-
HaJICs TTOCJIe BBEJICHHS MpemnapaTa-MapKepa.

Cybxponuuecxoe sedenue. Tlocie MOCIEIHETO BBEACHUS
agobazorna (MHIyKTOpa WK HHrHOuTOpa) yepes 0,5 4 BBOAN-
JM JI03apTaH, 3aTeM KpbIC MOMEUIAId B WHIMBUAYaJbHbIC
KJIETKH CO CBOOOJIHBIM JIOCTYIIOM K BOjIe. Y KaXKJOi KPbICHI
cobupanu cyTounyro Mouy. OTcueT BpeMeHH HAuYuHAJICS T0-
Clie BBEJICHHS TIpenapara-Mapkepa.

ITpn m3yuennn BausHUA adoOazona, HHIYKTOPA WIH HUH-
ruouropa Ha u3MeHeHne aktuBHoctd CYP1A2 cOop moum
KPBIC IPOBOMIIN TI0 CIIEAYIOLICH CXeMe:

Konmponw. Tlocne BBenenns kodenna 6e3 apobdaszona (uH-
JYKTOpa WM MHTMOUTOPA) KPBIC ITOMENIAIN B MHANBU/Lyalb-
HbIE KJIETKH CO CBOOOJHBIM JOCTYNIOM K Bojae. Y KaKaou
KPBICHI coOMpanu cyTouHylo Mody. OTcuer BpeMEeHHM Hadu-
HaJICsI [IOCJIE BBEACHHUS Tperapara-Mapkeépa.

Cybxponuueckoe 6gedenue. Ilocne mocneIHero BBEACHUS
agoba3ona (MHAYKTOpa WM MHTHOMTOpa) COBMECTHO C KO-
(herHOM KpBIC TIOMEINAIM B WHAWBHIYyaJIbHBIC KJIETKH CO
CBOOOIHBIM JIOCTYIIOM K Bofe. Y KaXXTOH KPBICHI COOMpan
cyTouHyto Mouy. OTcueT BpeMEHH HauMHaJICs I10CIIe BBEJIe-
HUs ahobazora ¢ mpenaparoM-MapKEPOM.

Nuaynupyromuil wim nHruoupyomui 3pGeKTsl OleH -
BaJIM 110 a0COJIOTHBIM BEIMYMHAM METa0OIMYECKHX OTHO-
mennii. Metabonuueckoe otHomeHue (MO) — 3To OTHOIIIE-
HHE KOHIIEHTPAMM METAa0OJIMTa K KOHIIEHTpPAalWN HEH3Me-
HeHHoro JIB B moue.

Ha pucyHkax mpejcTaBieHbl CpeiHHE apupMETHYECCKHUE
MO 1 COOTBETCTBYIOIINE UM CTAHJAPTHBIE OIIHOKH CPETHUX
apudMeTHIeCKuX (X £ ox).

JocroBepHOCTb paznuuuil Mexxay BenuunHamu MO mpe-
naparoB-MapkEPOB MOCIE MX OJHOKPATHOrO BBEICHHS M Ha
(hore cyOxpoHHYECKOTO BBeIeHHs adobazoia U COOTBETCT-
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MNunyxrop Wurudurop

Puc. 2. Merabonnueckue OTHOIICHHUS [TAPAKCAHTHHA K KOQEeHuHy B
Moue KpbIC Toclie BBeaeHus adoba3ona, HHAYKTOpAa U HHTHOUTOpa
nzodopmer CYP 1A2.

ITo ocu opauHaT — METadoIMYECKOe OTHOMICHHE, TI0 OCH adCIHCC — WH-
nykrop (perutonH — @u), mHrHOHTOP (IUIpodIokcanns — L{¢). 3amrpu-
XOBaHHBIE CTOJIONKK — BBesieHne koderHa 0e3 adobaszona, MHIYKTOpa WK
HHIHOUTOpA, TeMHbIE — BBEJICHHE KoerHa Mociie CyOXpOHHIECKOTo BBe/Ie-
Hust ao6azona, MHIYKTOpa WM MHTHOUTOpA.

3nech U Ha puc. 3: ¥ — CTAaTHCTUYESCKU 3HAYUMBIe pasnuuns npu p < 0,05 B
CpaBHEHHH ¢ BBeJieHHEM KoderHa Oe3 adobazora.

BYIOIINX MHIYKTOPOB M WHTHOMTOPOB OLIGHUBAIM C MOMO-
1Ibto MapHOro f-kputepust CTerofeHTa [8].

PE3YJIbTATblI U UX OBCYXOEHUE

Ha puc. 1 mnpencraBieHbl pe3ynbTaThl HCCIEAOBaHUS
BimsiHust adobaszona, naxykropa — Pd u uaruouropa — Pk
Ha M3MeHeHHe akTuBHOCTH H3odopmbl CYP2C9, onenusae-
Moe 1o MO cyOctparHoro Mapképa — JI03apTaHa U ero Me-
tabonura. [lociae cyOXpOHHYECKOro BBEICHHSI BHYTPb KpPbI-
cam ahoba3omna B 103€ 5 MI/KT HHIYIHPYIOMINH/HHTHOUPYTO-
it adppexr na CYP2C9 He Obun BhIsiBICH. Tak, mocie BBe-
JieHus Jio3apTana 6e3 adobazona MO cocrasmio 4,11 £ 0,65,
a TIociie BBE/ICHMS JIo3apTaHa Ha (OoHE CYyOXpOHHYECKOTO
BBeneHus aobdazona — 4,74 £ 0,99. B o ke Bpewms, mocie
CyOXpOHHUYECKOTO BBEICHHS BHYTPh HHAYKTOpa Pd B adpdek-
TUBHOH J103€ BBISBJICH CTATUCTUYECKU 3HAUYUMbIA WHIYIH-
pytomii 3pdext (p < 0,05). MO mociie ogHOKPaTHOTO BBe-
neHust no3apraHa 6e3 Pu cocraBumo 1,48 £0,48, a mocie
CcyOXpoHHYECKOro BBeaeHHst Mapképa — 2,48 + 0,66. Takum
obpazom, uaayKius usopopmsl CYP2C9, BbizBannas P,
npuBena K ysennaeHnto MO, 9To CBHIETENBCTBYET O TIOBBI-
IIICHWH HHTCHCUBHOCTH OMOTpaHC(OPMAIIIH JI03apTaHa.

B cirygae BBeneHus kpricam nHrnoutopa — Ok HabIIOAA-
JIX TIPOTUBOMONIOKHBIN ddexT. Tak, MO mocne omHOKpaT-
HOTO BBeleHHs Jio3apraHa 6e3 Pk cocrasmio 1,49 £ 0,38, a
mocie ero cyoxponndeckoro seenenns — 0,45 +0,15. Cre-
noBaTenbHO, HHrHOMpoBanue m3ohopmer CYP2CY, BrI3BaH-
Hoe DK, MPHUBENO K CHHKEHHIO MHTEHCHBHOCTH OMOTpaHC-
(dopmanuy Mapk€pHOro mpernapara U yMEHBILICHHUIO 3Haue-
Hust MO.

Hecmotps Ha TO YTO MCHOJIB3yEMbIE B HACTOSIIIEM HCCIIe-
noBanu P m @k oTHOCSTCS K rpylie, TaKk Ha3bIBAEMbIX,
YMEPEHHbIX WHIYKTOPOB M HWHTHOMTOPOB, BBIPAKEHHOCTH

S1. I. HoBuukasi u ap.
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Puc. 3. Merabonmnueckre OTHOILCHHS TEOOPOMHHA K KOQEHHY I10-
ciie BBeneHus ado6aszoria, MHAYKTOPa W MHTHOMTOpA M30(OPMBI
CYP 1A2.

Ilo ocu opauHaT — MeTabOIHYECKOE OTHOLICHHE, [0 OCH a0CIUCC — HH-
nykrop (perntons — DH), uHrHOUTOP (LHIpodaokcanns — L{d). 3amrpu-
XOBaHHBIE CTOIOMKU — BBeleHHE KopenHa 6e3 adobasona, HHrHOUTOPA U
HHIYKTOpa, TEMHBIC — BBEJCHHE KoenHa Ha (oHE CYOXPOHHYECKOTO BBE-
nenust adoda3ona, HHIHOUTOPA WK HHAYKTOPA.
OcranbHble 0003HaYEHHS T€ K€, YTO Ha pHC. 2.

nnruoupoBannst CYP2C9 y kpeic B 2 pasa BbIIIE CTEIECHH
uaaykm (3,31 u 1,68, COOTBETCTBEHHO).

Ha puc. 2 u 3 npencrasiieHbl pe3yiabTraTbl UCCIEA0BAHUS
BIUAHUSA adoba3onia, a Tak ke nHAyKTopa — DH U HHTHOH-
topa — L (B apdexTuBHBIX 103aX) HA U3MEHEHUE AKTHB-
HoctH n3odopmbl CYP1A2, ouennBaemoe nmo MO merabo-
JTUTOB (TIapaKCaHTHUHA U TEOOPOMHUHA) CYOCTPaTHOTO Mapké-
pa — xodenHa k HensmMeHeHHOMY JIB. 13 puc. 2 BuaHO, 4TO
rocie cyOXpOHHYECKOTO BBEJICHUS KpbIcaM BHYTpPb aobazo-
Ja B 103€¢ 5 MI/KT HHAYIHPYIOIHA/ MHTHOUPYIOMHAi dSPPEeKT
Ha CYP1A2 ne BrisBieH. Tak, mocie BBeneHus kodenHa 0e3
agobazora MO, onpenensieMoe 10 OTHOIICHHIO KOHIICHTpa-
Ui apakcaHTHUHA K Kodeuny, paBHsuiocs 1,21 + 0,46, a mo-
cJie BBeieHHs KodenHa Ha (DOHE CyOXpOHMUYECKOTO BBE/ICHHS
ao6azona BHyTpsr — 1,30 + 0,31. B TO e Bpems mocie cyo-
XpOHHYECKOro BBeJeHUs MHAyKTopa DH B 3((deKTHBHOI
JI03€ BBIABICH CTATHUCTUYECKU 3HAYMMBIA HHIYLUPYIOLIUHA
apdext (p <0,05). MO mocie 0qHOKPAaTHOTO BBEIACHUS KO-
(henna 6e3 ®H cocraBmio 1,17 £0,15, a mociie cyxpoHude-
ckoro BBeneHus: mapképa — 1,87 +0,20. Takum oGpazom,
naaykust nzodopmel CYP1A2, Bei3Bannas ®OH, mpusena K
TIOBBIIICHUIO MHTEHCUBHOCTH OnMoTpaHchopMaIuy mpemnapa-
Ta-Mapképa u ysenmaeHno MO.

B cmydae BBemeHus KHBOTHBIM HMHTHOUTOpa — Ll Ha-
OJTIO/TaTT IPOTUBOTIONIOXKHBIN A dekT. IHrnbnpoBanue m3o-
dhopmbl CYP1A2, Bei3BanHoe L, mpuBeno kK CHIKCHUIO UH-
TEHCUBHOCTH OHOTpaHCc(opMalii MapKEPHOTO mperapara u
ymenblienuto 3Hadenuss MO. Tak, MO nocne oqHOKpaTHOTO
BBeaeHus kodenHa 6e3 Ld cocraBmio 1,27 + 0,17, a mocme
ero cyoxponndeckoro BeeneHus — 0,62 0,13 (p <0,05).

Xorst OH OTHOCUTCS K IPYIIIE YMEPEHHBIX UHYKTOPOB, a
[1d — K cUIBHBIM MHTMOUTOpPaM BBIPAKEHHOCTh MHIYKIUH
W MHIHOMpPOBaHUs y KpbIC ominyaiack Ha 23 % (1,57 u 2,05,
COOTBETCTBEHHO).
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IN VIVO EVALUATION OF THE METABOLIC RATIO OF CYP2C9 AND CYP1A2
DRUG MARKERS AFTER ADMINISTRATION OF AFOBAZOLE IN COMPARISON
TO STANDARD INDUCERS AND INHIBITORS OF CYTOCHROMES

Ya. G. Novitskaya, O. G. Gribakina, A. A. Litvin, G. B. Kolyvanov, V. P. Zherdey, V. V. Smirnov, and S. B. Seredenin

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

The effect of subchronic peroral administration in effective doses of afobazole (5 mg/kg), and cytochrome P450 inductors (rifampicin, 13.4 mg/kg; phenytoin,
10.4 mg/kg) and inhibitors (fluconazole, 35.7 mg/kg; ciprofloxacin, 44.0 mg/kg) on the metabolic ratio (MR) of drugs-markers of CYP2C9 and CYP1A2 acti-
vity was studied in rats. Afobazole did not change the MR of compounds metabolized by the P450 isoforms studied. After peroral administration of standard
P450 inductors and inhibitors, statistically significant bidirectional effects were identified, which demonstrated the expedience of administering a complex of
selected compounds, markers, and CYP2C9 and CYP1A2 activity modificators for comparative evaluation of the effects of new drugs in rats. It is recommen-
ded to evaluate the activity of CYP1A2 by determining the MR for one of two caffeine metabolites, paraxanthine or theobromine, and the activity of CYP2C9
by determining the MR of metabolite Exp-3174 to losartan.

Keywords: CYP2C9; CYP1A2; biotransformation; metabolic ratio; drug interactions





