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BIIUAHUE KOMBUHALWU 3TUHUNICTPAAUOIJIA
U TEECTOOEHA HA ®YHKLUUOHAJIbHYIO AKTUBHOCTb

N SKCMNMPECCUIO MNNKOMPOTEUHA-P

E. H. flkywesa, A. A. Kotnsiposa, A. B. LLlynkkuH, W. 10. Bunorpagos, H. M. NMonoga'

Ha 20 xponmkax mopo/sl MUHIIIILIA H3yYeHO BINSHHAEC KOMOMHAINY STHHHIIACTPAIHONA
B J103¢ 6,5 MKI/KT U rectojeHa B 03¢ 16,5 MKI/KT Ha (QYHKIHOHAIBHYIO aKTHBHOCTB 3(-
(rokcHOrO Gelka-TpaHCHopTePa NIMKOIPOTEHHA-P 1 €ro dKCIpeccuio B MEYCHH M TOHKOM
KHUIICYHHKE. AKTMBHOCTb OEIIKa-TpaHCIOpTepa OLEHNBAIM 110 (PapMAKOKUHETHKE €ro Map-
KepHoro cybcrpara — (ekcodeHauHa MocIe OJHOKPATHOIO BHYTPHKETYA0IHOIO BBEJIE-
HUs. YPOBEHb 3KCIIPECCHH IIMKONPOTEHHA-P onpenensuii IMMyHOIHCTOXHMHYECKH. YcTa-
HOBJICHO, YTO TIPUMEHEHNEe KOMOMHAINH STHHII3CTPAANOIA ¥ TECTO/ICHA B TedeHue 14 nHeit
He BIIHsUI0 Ha QYHKIIMOHUPOBAHKE NIMKONMpPOTerHa-P, a B TeueHne 21 AHs — IPUBOAMIIO K TI0-
BBILIEHUIO MaKCHMAaJIbHOM KOHIEHTpaluu (hekcodeHanua, yBeInueHN O [UIOIAIH MO/ ero
(hapMaKOKMHETHYECKOH KPHBOIl KOHLIEHTpALMsI — BPEMsl OT HyJIsl 0 BPEMEHH HOCIICIHEro
3a00pa KpPOBU M CHIDKCHHIO OOIIEro KJIMPEHCA, YTO CBUJIETEIbCTBYET 00 MHIMOMPOBAaHHU
(yHKIIMOHAIEHOM aKTHBHOCTH OEJKa-TpaHCIOpTepa Ha YPOBHE LEJIOCTHOIO OpraHH3Ma.
VIMMyHOTHCTOXMMIYECKOE HCCICIOBAaHNE MOKA3aJI0 YMCHBIICHHE CyMMapHOH SKCIPECCHI
DIMKOMPOTEHHA-P B MEYeHH U TOHKOM KHIIEYHHKE Ha (OHE BBEACHHS STHHWIICTPAJHONA U
recroieHa KypcoM 21 aeHb, 4TO yKa3bIBaeT Ha CHIKEHHE ero CHHTe3a. BhIsBICHbI Koppels-
LIMOHHbIE 3aBUCHUMOCTH MEXK/y aKTHBHOCTBIO INIMKOIPOTEHHa-P, ero skcrpeccueit B renaro-
LIUTaX ¥ YPOBHEM 3CTPaJoiia B CBIBOPOTKE KPOBH I10C/IE IPUMEHEHUSI KOMOUHAIMY STUHU-
JIDCTPAJNOIIA ¥ TeCTaJICHA.

KioueBsie cioBa: mmukorporend-P; ABCB1 6enok; ¢pyHKIMOHANBHAS aKTHBHOCTD; SKCII-
peccust; STHHUIACTPAAMOI; recToieH; ¢pekcodenaant; BOXKX.

BBEAOEHUE

I'muxonporenn-P  (Pgp) — oHepro3aBucuMerii  0Oe-
nok-tpancnioprep (ABCB1) addmrokcHoro THIIA, JIOKAITH-
3YIOIIMACS Ha alUKAJIBHOW MeMOpaHe SMUTENHS CIU3H-
CTO# 00OJIOYKY KUIICYHHKA F IPOKCUMAJIBHBIX KaHAJIBIICB
He(pPOHOB, Ha OMIMAPHOI MOBEPXHOCTHU TeMaTOLUTOB, BO
BCEX T'MCTOTEMaTHYECKHUX Oapbepax, a Takke B (opMeH-
HBIX 3JIEMEHTaX KPOBH U OITyXOJIEBBIX KIeTKax. Pgp urpa-
€T KITIOUEBYIO POJIb B (hapMaKOKMHETHKE IIETIOTO psijia JIH-
MO(WIFHBIX JICKAPCTBEHHBIX BEIIECTB, 00ECHeYMBas UX
IKCKPELHIO U3 KIETKH [9].

OyHKIIMOHANBHAS aKTUBHOCTH Pgp BapuabenbHa U MO-
KET Pa3INyaThCs B 3aBHCUMOCTH OT T€HETHUYECKHX OCO-
OEHHOCTEH OpraHn3Ma, a TaKKe M3MEHSTHCS IO BIUSHH-
eM (aKkTOpoB BHEUIHEH M BHYTPCHHEH CpEdbl, a TaKkKe
IIPU KUCIOJIB30BAaHUH JIeKapCTBEHHbIX cpeacts [1, 2]. Ilo-
BBIIICHHE AKTHUBHOCTH Pgp NPUBOAMT K YMEHBIICHHIO
BCacChIBaHUS JIEKAPCTBEHHBIX BEIIECCTB B KUIICYHHUKE, YCH-
JICHUIO WX DKCKPEUHUH C KETIbI0 U MOYOH U, KaK CIEICT-
BHe, K HeadekruBHOCTH (papmakoTepanuu. CHUKEHUE
(GyHKIMOHUpOBaHUs Pgp MOXET cTaTh MPUYHMHONW OTHOCH-

! Pszanckuit rOCYJapCTBEHHbIM MEAMLIMHCKUN YHHBEPCUTET HM.
akanemuka U. I1. ITaBnoBa, Poccus, Ps3anb, yn. BreicokoBouib-
THas, 1. 9.
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TEJNBbHOW MepeO3UPOBKH M HEXKEJaTeIbHBIX JIEKapCTBEH-
HBIX PEaAKITHH.

B nacrosmee Bpems He menee 200 MUIITMOHOB KEH-
IIMH B MHPE UCIOJB3YIOT KOMOMHUPOBAHHBIC MEPOpailhb-
HbIE KOHTpalenTuBbl. CYUTAETCS, YTO UX HEOOXOIUMO Ha-
3HaYaTh TaK JIOJITO, MIOKA CYIIECTBYET MOTPEOHOCTh B TIpe-
JIOXpAaHCHWU OT HexelaTenbHol OepemenHoctu [4]. On-
HAKO y OKCHIIWH, TMPUMEHSIONINX TOPMOHAIBHBIC
KOHTpPALENTUBbI Ha (pOHE HMCIIOIB30BaHUS APYTHX JIeKap-
CTBEHHBIX CPEJICTB, SBISIONIMXCSA cyOcTparamu Pgp, Bo3-
MOYHO Pa3BUTHE MEXKIICKAPCTBCHHBIX B3aUMOJICHCTBHIA, B
TOM YHCJIC OTTOCPEIOBaHHbBIX Pgp.

CocTaB nepopajbHBIX KOHTPALENTUBOB Hanbosee Jac-
TO TIPEACTaBICH KOMOWHAIMEH STHHIIACTPAIMOIIa U Tec-
TOJICHA B Pa3iMUHBIX JI03aX. B M3y4eHHO TuTeparype He
O0OHApy)KEHO JaHHBIX O BJIHMSHUU 3TOH KOMOWHAIMH Ha
(hyHKIIMOHANILHYIO aKTUBHOCTB U dKCTIpeccuto Pgp.

METOAbl NCCNNEAOBAHUA

Bcero B skcriepumenTax ucronb3oBain 20 moioBo3pe-
JBIX KponukoB-caMok Maccoit 4300 —4700T mnoponsl
MIMHIIWLIA, HAXOAAIMIUXCS B COCTOSHUM AudcTpyca. JKu-
BOTHBIC OBbIIM modydeHB! M3 muromMHHKa OAO “Kacu-
MOB-MUakpo”’, UIMeIH HEOOXOIUMbIE BEeTEpUHAPHBIC CBH-
JIETEIbCTBA U COIEPIKAIUCH B CTAHJIAPTHBIX YCIIOBHSX BU-
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Bapusa ['bOY BIIO Pa3I'MVY Munsnpasa Poccun. Pabora
C )KUBOTHBIMHU ITPOBOANJIACH B COOTBETCTBUU C IpaBUJIaMHU
naboparopHoii ipaktuky (IIpunoxenue k mpukazy MuHU-
CTepCTBa 3APAaBOOXPAHEHUS M COLMAIBHOTO Pa3BUTHSA
Poccwuiickoit @enepannu ot 23 aBrycra 2010 . 708H).

CoracHo 3a7a4aM 3KCIEPUMEHTa, KPOJIMKH OBLTH pa3-
nenensl Ha 2 rpynmnel. B 1-i rpynme (n = 10) n3yqanocs
BIIMSIHAE STHUHWJIACTPAINONA M TecTajeHa Ha (DYyHKIHO-
HAJIBHYIO aKTUBHOCTh Pgp Ha ypoBHE IIeIOCTHOTO opra-
HU3Ma; BO 2-# rpymme (n = 10) uzyuanoch BIHUSHUAE STH-
HWIDCTPAAMOIIA U TecTajJieHa Ha dKkcipeccuto Pgp B meye-
HU M TOHKOM KHIIICYHUKE.

VYauTbIBasi BBICOKYIO MEKHWHAWBUIYaIbHYIO BapHa-
0eNbHOCTD (hapMaKOKMHETUKU (pekcopeHaarHa y Kpoiu-
KOB U OTCYTCTBHE BIIMSIHUS DKCIICPUMEHTAIBHBIX MaHUITY-
TSN Ha (PYHKIIMOHAIBHYIO akTHBHOCTH Pgp [3], B mu-
3aifHe MCCIIeNOBaHMs HE WCIIOIb30BANIACh TPYIa C IPH-
MEHeHHeM Tanefo, a u3yvyaeMble MOKazaTenu Ha (hoHe
BBeneHust “JInnauaer-30” CpaBHUBAINCH C HMCXOIHBIMH
3HAYCHUSIMH.

JKuBOoTHBIM |-l Tpynmbl BHYTPHKEITYIOYHO BBOAMIN
npenapar “JInanuaer-30” (“Gedeon Richter”, Benrpust) B
no3e 1 TabieTka/KposiuK (B cpemHeM 6,5 MKI/KT 3THHHII-
scTpaauona u 16,5 MKI/Kr recTo/ieHa, 4To COOTBETCTBYET
JI03aM T'€CTOJICHA, HCIIONb3yEeMbIM Y KPOJIHMKOB [7]) B Teue-
aue 21 musa. Tabnerku uamensdanu B GappopoBoid cTym-
Ke, 3aTeM PacTBOPSUIM B JUCTWLIMPOBaHHON Boze. [loiy-
YEHHYIO CYCIEH3UIO BBOJIIHM C IOMOILBIO 30H/a B XKEIy-
JIOK B 00beMe 5 MJI Ha KpoJiuKa. J[muTenbHOCTh Kypca BBe-
JICHUSI TOPMOHAJBHOTO Tpernapara OOyCIIOBJICHA CXEMOM
ero mpuema B KiIMHHYecKod mpakrtuke (“Jlunguner-30”
MIPUHUMAIOT B TedeHue 21 THA KaxXAbli Mecs, 7 JHen me-
pepbiB). OBapHOIKTOMHIO TIepe]l BBEACHUEM TOPMOHAIb-
HOTO KOHTpPAILIETITUBA HE BBIMOJIHSIIN, TOCKOJIBKY HPEATo-
JIarajaock, YTO XUPYpPrudecKasi KacTpamus MOXKET MOBIIH-

E. H. SIkymieBa n ap.

ATh Ha ()YHKLIMOHAJIbHYIO aKTUBHOCTE Pgp, a Taroke ¢ ue-
JBEO0 TIPUOTIKEHHSI TTOTYYCHHBIX PE3YIBTATOB K peabHON
KJIMHUYECKOH TMPaKTHKE, TaKk KaK MepopaibHbIe KOHTpa-
LENTHUBBI UCTIONIL3YIOT JIJISl IPEAYIPEKICHHUsST OepeMEHHO-
CTH IIPU HOPMAJILHOM TOPMOHAIILHOM (POHE.

UccnenoBanre KOHIIEHTpAWid TOJOBBIX TOPMOHOB
nposoauiay B LIHNJI Pa3I' MYV pannonMMyHHBIM METOIOM
C MPUMEHEHUEM CTaHJAPTHON TE€CT-CUCTEMBI TPOU3BOJICT-
Ba IMMUNOTECH (Yexust) ¢ ganpHeiimeir o6paboTkoi
MOYYCHHBIX PE3yNbTaToB Ha aHaim3arope “‘UMmyHO-
tect” (MockBa).

OyHKUMOHUpPOBaHUE Pgp olieHUBaJIM mepes HayalioM
uccnenoBanusi, Ha 14 u 21 cyT BBeneHUsT KOMOWHAIMH
STUHIICTPAANOIA ¥ TECTOCHA 110 aHAIM3y (hapMaKOKH-
HETHKH €ro MapKepHoro cyoOctpara QekcodeHaamnna
(“Sanofy Aventis”, ®panuus) mocie OAHOKPATHOTO MEPo-
paJIbHOTO BBEIEHUs B 7103€¢ 67,5 MI/KT' B BUJE CYCIEH3UH
Ha Boje ounmieHHOW [2]. KpoBw mst onpeneneHust KOH-
neHTpanuu GekcopeHauaa 3a0upan U3 KpacBod BEHBI
yxa kponuka uepes 1; 2; 3; 4; 5; 6; 12 u 24 4 nocine BBene-
HHSI TIperapara B TeNapHHU3HPOBAaHHbBIC TPOOUPKU B 00b-
eme 5wt OOpa3upl KpoBH LEHTpU(DYTHPOBAIH MpU
3000 o6/Mun B Teuenue 10 muH. [lomydeHHyrO TUIa3My
xpaauiu npu — 29 °C 1o ananmsa.

Konuentpanuio ¢excodenannna B mia3me KpoBU Kpo-
JIMKOB OIPEACIISTH Ha BEICOKOI(P(PEKTUBHOM YKHIKOCTHOM
xpomatorpade “Craitep” ¢ Y®D-cnekrpodoromerpuye-
ckuMm aerekropom UVV 104, npu nmuae BosHb 220 HM
npUMeHeHneM oOpaiieHHO-(Pa30Boi  Xpomarorpaduye-
ckoit  komonku Ultrasphere 4,6 x 250 MM  (3epHeHHe
5miM) ¢upmel “Beckman Coulter”. dexcodenanun w3
TUIA3MBI KPOBHU SKCTPATHPOBAIHN C TIOMOIIBIO AUXIIOPMETa-
Ha (“Acros organics”), sTunarerara (“Acros organics”) u
JquaTrioBoro 3dupa (“XUMME”).

Tab6nuua 1. dapmakokuHeTHyecKue mapamerpbl pekcodenaauna (67,5 Mr/kr) 1 ropMOHAJIbHBINA CTATYC KPOJIMKOB NPH BBEAEHHH KOMOWHA-
MY STHHWIBCTPaauoaa (6,5 mMkr/kr) u recroaena (16,5 mkr/kr) kypcom 14 u 21 nens (M £ SD unn Me, lq, uq)

N3yuaemslii moxasarenb Wcxonnoe 3nauenue, n = 10

3TI/IHI/IJ'13CTpaI[I/IOJ'I U recrajacH

14 gueit, n = 10 21 genn, n = 10

Cpax> HT/MIT 300,2 £ 166,8
p— 4,0 (4,0, 4,0)
Ty, 4 8,7 (7,2, 10,9)

AUC,, 1T - 9/MIT
AUC o - 9/MI

2655,2 + 1367,3
3398,2 (2250,7, 4327,9)

MRT, u 14,2 (13,3, 18,2)
MRT, 4 10,3+ 1,4

Cpa/ AUC 0,118 £ 0,034

Cl, n/a 79,5 (61,0, 139,1)
Vi, 11 1443,3 (1042,5, 2021,7)
DceTpaanodt, Ir/mi 416,3 £ 127,5
[IporectepoH, Hr/MI 1,83 + 0,796
TectocTepoH, HMOJIB/I 0,295 £ 0,188

351,6 +206,9 480,4 + 157,5% **
4,0 (4,0, 4,0) 4,0 (4,0, 4,0)
9.4 (8,6, 13,8) 13,9 (8,1, 16,7)

TS

54402 +2132,5
8774,3 (7404,7, 9062,1)*
20,2 (13,6, 24,1)
10,8+ 1,5
0,094 + 0,023
32,8 (27,2, 38,9)*
773,1 (648,1, 935,9)% **
290,8 + 122,2%

1,73 +0,73
0,168 + 0,094%*

3798,5 +2619,1
4097,1 (1723,9, 8299,5)
16,1 (9,4, 22,7)
102+ 1,8
0,104 + 0,035
74,7 (34,7, 153,5)
1229,4 (786,3, 1501,7)
309,9 + 133,4%
1,35 + 0,60*
0,142 + 0,087*

¥
p <0,05 — nocToBepHbIe pa3Inumsl CO 3HAUEHUAMH Yy UHTAKTHBIX )KUBOTHBIX (MCXOJIHbIE 3HAYECHUS);

e

*
p < 0,05 — mocToBepHbIE pa3IMUUs CO 3HAYCHUSAMH Ha 14 eHb BBEJCHHS IIperapara.




Biansinne xoMOMHALIIH ITHHWIICTPAAUO0JIA U TeCTOACHA

DNIOMpOBaHUE BBINOMHSUIM MOABMKHON (a3oit ciie-
nyromero cocraBa (Ha 200 mun): 64 M3 aeTOHUTpHIIA,
133,7 i1 OMOUCTHWJUIMPOBAHHOW BOJBI, COJEpIKAIICH
2,33 mu1 nensHoi ykcycHod kucnotel (“XMMME”), u
0,936 M TpudTHIIamMuHa (“Acros organics”). pH monBux-
HOW (ha3zpl jmoBommiu A0 5,0 TpUITHIAMHHOM. Bpems
yaep:kuBaHus nuka pexkcodenaauna cocrasuio 12,6 MuH.

dapMakOKMHETHYECKHUE TMoKa3arenu ¢excopeHaguHa
paccuuThIBaIM ¢ oMoIbio mporpammsl Kinetica 5.0 mo-
JIeJIbHO-HE3aBUCUMBIM METOIOM. BhIuucisiim cnemyromme
napametpel:  C, .. MaKCUMaJjbHasg KOHLIEHTpaLUs
(ar/mn); T,,,, — BpeMs JOCTH)KEHUS] MaKCHMAaJIbHOIN KOH-
LEHTpalMd — BpeMsl, NPU KOTOPOM JIETEKTHPOBajach
MaKcUMalibHasi KoHUeHTpauus (4); 7, — HepHoj Mory-
BoiBeneHus (4); AUC,  — miomans nox GpapMaKoOKUHETU-
YEeCKOI KpUBOW OT HyJS 10 BPEMEHHU MOCJIeIHero 3abopa
KpoBu (Hr - u/mn); AUC,_,, — miomaap noj GapMaxkoku-
HETHYECKOH KpUBOW OT HyJas J0 OECKOHEYHOCTH
(ar - 9/Mn); MRT — cpenHee BpeMsl yaep KaHHS JICKapCT-
BEHHOro BemiecTsa B opranusme (1); C,,./AUC, , — Ko-
s duruent abcopouun; C/ — obmuit KIupeHe (MI/MUH);
V4 — o0beM pacrnpeneneHus, .

Kponvku 2-1 rpymimel ObUTH pas/eneHsl Ha 2 cepud. 1-s
cepus (n = 5) — WHTAKTHBIC )KUBOTHBIE, 2-51 cepus (n = 5)
— KPOIIMKH, KOTOPBIM B TeueHue 21 cyT BBOIWIM KOMOH-
HAIMI0 OSTUHWIACTpamuoia (6,5 MKI/KI) W TecTajieHa
(16,5 mxr/kr) (mpemapar “Jluammuaer-30”, 1 Tabner-
Ka/KpoJiK). JKUBOTHBIX BBHIBOIWIIM M3 DKCIICPUMEHTA Me-
TOJIOM BO3JYLIHOM 3MO0IINH.

Okcnpeccuto Pgp ompenensnu MMMYHOTHCTOXMMHYE-
cku B [THWJI Ps3sI’'MYV. 3abupanu oOpasibl MeUYeHH U TO-
el KUIIKK U3 OJHOM 00JaCTH OpraHOB, OMOMNTATHI (PHK-
cupoBai B 10 % pacTBOpe HEWTpaiIbHOTO (hOpMaIIUHA.
l'ucronormueckuid Marepuan MOABEPrajid CTaHAAPTHOM
00paboTKe: TPOU3BOAMINA OOE3BOKMBAHUE B PACTBOpax
STUJIOBOTO CIUPTa BO3PACTAIOLIEH KOHLUEHTPALMH, Ipo-
CBETISUTH KCHJIOJIOM M 3aKJIFodai B mapaduH. Beibop Tka-
Hell 00yCITOBIIEH 0COOCHHOCTAMH (hapMAaKOKHHETHKH (heK-
coeHaIiHA U MPEUMYIIIECTBEHHOM JoKau3anueit Pgp [8].

[lepen peakiueil IMMYHHOIO OKpAalIMBaHUS IPOHU3BO-
JIWIA IEMAaCKUPOBKY aHTUI'€HOB TKaHEW [OCpPeICTBOM Ha-
rpeBaHus Ha BOASHOW Oane B 10 MM murparHoM Oydepe
(pH 6,0), 610KupoBanu 3HJAOTEHHYIO Nepokcunasy 3 %
pacTBOpPOM TIEpPOKCHIA BOXOPOAA. 3aTeM HHKYOHUpPOBAJH

17
..{ AUCy 24 I
-
o R, =0,535,
A p=0,004
‘I'
Ry=0,9, ‘e,
p=0,04 .,| AUC, .,
0,
% MeMOpaHbI TenaTouTa, R, = 0.474,
R,=0,527, sKcnpeccupyromei Pgp p=0,01
p=0,004 ’

3aBHCHMOCTH MEXAY (papMaKOKHHETHIECKUMH MapaMeTpaMu (ek-
codenanuna, sKkcrpeccueil Pgp B medyeHn ¥ TOPMOHAIBHBIM CTaTy-
coM KposiukoB. HenpepbIBHOH IMHUEH [TOKa3aHa IPSMOIPOIOPLHO-
HaJIbHAsI CBSI3b, IyHKTHPHOU JHHUENH — OOPaTHOMPOIOPLHOHATb-
Hasl CBSA3b.

Cpe3kbl C IePBUYHBIME aHTUTEIaMu K Pgp (Mdr-1 3H2833:
sc-71557 “SANTA CRUZ BIOTECHNOLOGY, INC”,
CIIIA) B pasBenenuu 1:50 mo craHmapTHOW METOJMKE.
11 IMMYHHOTO OKpPAaILIMBAaHUS MCIOJIB30BAIN MIOJIUMEp-
HYI0 CHCTEMYy JETEeKLIHMU C TMEePOKCHIA3HOW METKOU
(“DAKO”, lanus). Snpa KIETOK JOKPAIIHBAIN T'€éMaTOK-
CHJIHOM.

Muxkpomnpenapar ¢ororpadupoBaiv ¢ TOMOIIBIO 1Hd-
poBoit kameps! Canon Power Shot G5 npu yBenuuenun B
400 pa3. B kaxxq0M THCTOIOTMYECKOM TIperapare OleHU-
Banu 10 perpe3eHTaTHBHBIX ydacTkoB (10 ¢ororpadmuii).
Okcmpeccuto Pgp B ne4eHH U TOHKOM KHUIIIEYHUKE OLEHH-
BaJM TOJYKOJIMYECTBEHHO MO BBIPAKEHHOCTH OKPACKU
MeMOpaHBI HCCIIETyEeMBIX KIETOK B “+” (+ — cmabast aKc-
npeccust, ++ — yMEpeHHas JKclpeccus, +++ — BbIpa-
JKeHHasl SKCTIpeccHsi). B medeHu JOMONMHUTENBHO BBIYKC-
JSUTH TIPOIICHT MEMOpaHBI TeMaToINTa, 3KCIPECCHPYIO-
nier Pgp, ot o01eii moBepXHOCTH MEMOPaHbl U CyMMap-
HYIO 9Kcmpeccuio Pgp B meueHH, pacCUMTaHHYIO Kak
TUIOINA/b TOBEPXHOCTH MEMOpaHbI TeNaTouTa, SKCIpec-
cupyroniei Pgp, yMHOXKEHHYI0 Ha HHTEHCUBHOCTh OKpa-
CKU MeMOpaHsI [6].

[lomy4eHHbIe pe3ynsTaThl 00padaThIBaId C MOMOIIBIO
nporpammel “StatSoft Statistica 7.0”. Tun pacnpeneneHus
JIAHHBIX olleHUBaIX 1o kputeputo [anupo — Ymika. Ha-
JIUYHE JOCTOBEPHBIX PA3IMYMN IPU HOPMAJIBHOM pacIpe-
JIETICHUY TaHHBIX OMpEAeIsUIN Mo Kpurepuio CThromeHTa
MIOBTOPHBIX U3MEPEHUIL, IIpU paclpeesleHUH JaHHbIX, OT-

Tab6nuua 2. Drcenpeccus IJIMKONpPoTenHa-P B meYeHM W TOHKOM KHINEYHHKE KPOJMKOB NPH BBEAEHMH KOMOMHAIMH 3THHUIICTPAAMOJA

(6,5 mkr/kr) u recronena (16,5 mkr/kr) kypcom 21 nenn (Me, lq, uq)

N3yuaemslii mapameTp

HcxonHoe 3HaueHue, OTHHUIACTPALNOI U TecTajeH 21
n=>5 IeHb, n = 5

VHTEHCHBHOCTH OKPAaCKH MEMOpPaHBI remaTonuToB B “+”

% MeMOpaHBI renaTonuTOB, SKCIIPECCUPYIOIIEH TNIMKOIPOTEeHH-P

CymMapHast SKCIIpeccusi B IEUeHN

HHTEHCHBHOCTB OKPAacCKH MEeMOpaHBI SHTEPOIUTOB B “+”

CyMMapHasi HTHTEHCUBHOCTb OKPACKH MeMOpPaHbI IeIaTOLUTOB 1 9H-
TEPOLUTOB B “+”

* p < 0,05 — mocToBepHBIE Pa3IHIUs C JAHHBIMH y HHTAKTHBIX KHBOTHBIX.

2,0 (1,6, 2,0) 1,7 (1,6, 1,8)

39,0 (37,8, 40,4) 30,9 (29,4, 32,2)*

0,76 (0,69, 0,81) 0,52 (0,50, 0,56)*
2,0 (2,0, 2,5) 1,8 (1,6, 2,0)
4,1 (4,0, 4,3) 3,6 (3,2, 3,7)*
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JIMYHOM OT HOPMAJIBHOTO, — 110 KPUTEpHsIM Buikokcona u
Manna — YurtHH. Jl0CTOBEpHBIMY CYHTAIH Pa3JIMYIHs IPH
p <0,05.

IMosny4yeHHbIe pe3ynbTaThl MPEICTABICHBI B BHIE CPE-
Hero apu(pMETHYECKOro M CPEeHEro KBaJIpaTHYHOro OT-
KJoHeHus (M £ SD) mpu HOPMaIbHOM pacHpereieHHN
JAHHBIX; MEJHUaHbl, HW)KHETO M BEPXHEro KBapTUIICH
(Med, lq, uq) mpu pacnpeneneHny JaHHBIX, OTIMYHOM OT
HOPMaJIBHOTO.

PE3YJNbTATbI U UX OBCYXOEHUE

BBenenue xposnkam STHHHIAICTpaauona (6,5 MKI/KT) 1
recrofena (16,5 Mkr/kr) B Teuenue 14 nHE# TOCTOBEpHO
HE BIMSJIO HAa M3ydyaemble (papMakOKMHETHUYECKHE mapa-
MeTpHI (pekcodeHa iHa, a B TeueHre 21 JHS NPUBOIIIO K
noctoBepHOMY (p < 0,05) moBeimenuto C,,, pexcodena-
quHa Ha 60,0 %, AUC,,_,, — na 104,5 %, AUC,,_,, — Ha
158,2 %, camxenmo Cl Ha 58,7 % u V, Ha 46,4 %, 1o
CPaBHEHUIO C UCXOAHBIMU JaHHBIMU (Tabm. 1).

Cx 1 AUC, _,, bexcodenannna Ha 21 1eHb BBEACHUA
KOMOWHAIIUH THHIIICTPAINOINA U TECTOACHA IPEBHIIIAIN
aHAJIOTMYHBIE MOKa3aresiM Ha 14 geHb uccieIoBaHus Ha
36,6 % (p<0,05) u 43,2 % (p <0,05), coOTBETCTBEHHO,
V4 6611 cHikeH Ha 37,1 % (p < 0,05).

[Ipu uccnenoBaHWM TOPMOHAIBHOIO CTaTyca >KUBOT-
HBIX OBLIO BBISBICHO, YTO HA 14 CyT BBEICHHUS STHHIIICT-
panuona (6,5 Mkr/kr) u recroaesa (16,5 MKI/kr) ormeua-
JIOCh JTOCTOBEPHOE CHIDKEHHE IMOKa3aTesiel: KOHLEHTpa-
LMY SCTPAANOIIA B CBIBOPOTKE KpoBH Ha 25,6 % (p < 0,05),
nporectepoHa — Ha 26,2 % (p < 0,05), TecrocTepoHa —
Ha 51,9 % (p < 0,05), Ha 21 cyT — yMeHbLIEHHE collepKa-
Hus sctpaauona Ha 30,1 % (p <0,05), TectocTepona Ha
43,1 % (p < 0,05), Mo cpaBHEHUIO C UCXOAHBIMU JAHHBIMU
(tabm. 1).

IMockombKy mOCTOBEpHBIE H3MEHEHHS (DapMaKOKHHETH-
YEeCKHUX MapaMeTpoB (ekcodeHagnHa ObUIM BBISBICHBI Ha
21 neHp BBeICHNST KOMOWHAIINH STHHIIDCTPAANOTIA U TeC-
TOAEHA, OKCIpeccusi OelKa-TpaHCIopTepa H3ydaaach
TOJBKO Ha JAHHOM CPOKE IKCIIEPUMEHTA.

Ilocne BBeAeHHS  KPOJUKaM  AITUHWIACTPAAUOIA
(6,5 mxr/kr) u recrogena (16,5 MKI/Kr) oTMe4anoch Joc-
toBepHoe (p <0,05) CHMXKEHHE IUIOIMAIN TTOBEPXHOCTH
MeMOpaH TIenaTolMTOB, JKCIpeccupyommx Pgp, Ha
20,8 %; cymmapHoO#i skcripeccuun Pgp B medyeHu — Ha
31,6 % u cymmapHo# skcnipeccuit Pgp B me4eHn 1 TOHKOM
kumedHuke — Ha 12,2 % (tadm. 2).

[Tpu n3ydyeHnn Koppessiiuy Mex 1y hapMakOKUHETHYE-
CKHUMH TTapameTpamu QekcodeHaauna, sxcupeccuein Pgp
B TICYCHHU M TOHKOM KHIIIEYHHKE U TOPMOHAJIBLHBIM CTaTy-
COM KPOJIMKOB OBLIH IMOJYYECHBI 3aBHCUMOCTH, MPEIICTaB-
JICHHBIC HA PUCYHKE.

OekcodeHanuH SIBISIETCS MapKepHBIM — CyOCTpaTtoM
Pgp, Tak kak ero papMakOKHHETHKA 3aBHCHT TOJIBKO OT
(YHKIIMOHUPOBAHUSI TAHHOTO OEJKa-TPaHCIopTepa, KOTO-
PBII MPETATCTBYET €r0 BCACHIBAHUIO B KUIICYHHUKE U CIIO-
cOOCTBYeT BBIBEJICHHIO ¢ skeTdbio (90 %) u Mouoii (10 %)
[8]. HocToBepHbie M13MeHEeHUs (PapMaKOKMHETHUECKUX I1a-
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pamerpoB (ekcodeHaarHa MpU BBEACHUH ITHHUIICTPA-
quona (6,5 Mkr/kr) u rectoneHa (16,5 Mkr/kr) kypcom 14
JHEH He BBIABICHBI, YTO CBHICTEIBCTBYET 00 OTCYTCTBHH
M3MEHEeHUH (PYHKIIMOHAIBHOW aKTHBHOCTH Pgp Ha ypoBHE
LEIOCTHOTO OpraHu3Ma.

IToBbimenue nokazareneit C,,,, AUC,_,4, AUC, , 1
camxenue Cl, Vy dexcodeHanrnHa nociae BBEJCHUS KOM-
OMHAIMK YTHHUIIICTPAINOIA U TeCToAieHa KypcoM 21 1eHb
YKa3bIBAIOT HA YBEIMUYCHUE COACPKAHMUS B IUIa3ME KPOBH
U YMEHBIIICHNE BBIBEACHUSI MapKepHOro cyocTpara Pgp u3
OpraHHM3Ma, YTO XapaKTepPHU3yeT CHIDKCHHE (DYHKIIHOHAb-
HOHM aKTUBHOCTHU OelTka-TpaHCIIopTepa. YMEHBIIICHHE CyM-
MapHOW 3kcrpeccun Pgp B nedyeHu M CyMMapHOM 3Kc-
MIPECCUU TPAHCIOPTEpa B MEYEHU U TOHKOM KHIICYHHUKE
MOKA3BIBAIOT, YTO CHIDKCHHE (PYHKIMOHAIFHON aKTHBHO-
ctr Pgp mpon3onuio 3a cyeT yMEHBIICHHS €T0 CHHTE3a.

H3meHnenne (pyHKINOHAIEHON aKTHBHOCTH M DKCIIPEC-
cuu Pgp npu BBeeHNM KOMOMHAITHH STHHUIACTPAIHONA U
TeCTO/IeHa KPOJIMKAaM MOXKET OBbITh CBSI3aHO KaK C UX Npsi-
MBIM BJIUSHUEM Ha OEJIOK-TpaHCIOpTep, TaK U C U3MEHe-
HIEM TOPMOHAIBHOTO (OHA KXHUBOTHBIX. [10 maHHBIM M-
TepaTypbl U3BECTHO, YTO ACTPOH B 4 pasza, 3CTpUOI B 2
pasa, STUHWICTPAANON B 3 pa3a, MO CPABHEHUIO C KOH-
TpOJIEM, TOBBIIAIOT aKTUBHOCTh Pgp m ypoBeHr mMRNA
rera MDRI1, kogupyromero Pgp, B kieTkax KapiuHOMBI
000/I0YHOM KUIIIKN YEJIOBEKA, a TPOTCCTEPOH J0303aBUCH-
MO MHTHOMpYeT 3Kcrpeccuto Oenka-tpaHcrnoprepa [10].
BrisiBeHo, 4TO MporecTepoH He TpaHcmoptupyercs Pgp,
HO MHTHOUpyeT Pgp-omocpenoBaHHbIil 3P QIokc npyrux
JIEKapCTBEHHBIX cpeacTB [5]. MHpopManun o BIMSHUH
recrojieHa Ha (pyHKUMOHUpOBaHUE Pgp B 1OCTYymHOI Ju-
TepaType He OOHapYKEHO.

ITonmyyeHHbIe KOPPEISILUOHHBIE 3aBUCUMOCTH MOKa3bl-
BAIOT, YTO YTHETCHUE HKCIIPECCHH U (PYHKIIMOHAIBHOH aK-
TUBHOCTH Pgp nipu BBeIeHUH KPOIMKaM KOMOWHAIINN 3TH-
HIJI3CTPAANOIIA ¥ TECTOJICHA MOTYT OBITh CBSI3aHBI CO CHH-
JKEHHEM YPOBHS 3CTpaauoiia B KpoBu. OIHAKO HENb3s UC-
KITIOYHUTH MPSMOE HHTHOMpYIOIee BIISIHAE TeCTOCHA Ha
0eJI0K-TpaHCIIOPTEP, KOTOPOE MPOSIBIISICTCS TIPH €ro Ooree
JUINTEIBHOM IIPUMEHEHHH, O YEM CBUCTEIBCTBYET OTCYT-
CTBHE M3MCHEHUH (yHKIMOHAIBHOH akTUBHOCTH Pgp Ha
(hoHe BBeCHNS KOMOMHAIINN STHHHIICTPAINONA U TECTO-
JieHa KypcoM 14 nHel, HecMOTpsl Ha JOCTOBEPHBIE U3MeE-
HEHHS TOPMOHAJIBHOTO (DOHA KPOJIHMKOB.

TakuMm 00pa3oM, BBISIBICHHOE B XOAE HCCIIETOBAHUS
MHTUOMpOBaHUE (PYHKIMOHAIBHOM akTHBHOCTU Pgp mo-
3BOJISICT PEKOMCHIOBATH CHIDKCHHE ITO3MPOBOK CyOCTpa-
TOB M3y4aeMOro OeJKa-TpaHCIopTepa, TaKk KaK UX COBME-
CTHOE IIpuMeHeHue ¢ npenaparoM “JInnauner-30” Moxer
MIPUBECTH K yBeIUueHHIo KoHueHTpauuu JIC B KpoBU U
Pa3BUTHIO MMOOOYHBIX A(PPEKTOB MPOBOAMMOM (apmakoTe-
parun. OHAKO ISt KOHKPETHBIX MPAKTHUCCKUX PEKOMEH-
Januii HeoOX0AUMO MOATBEPKACHHUE TTOTYYECHHBIX PE3YIlb-
TaTOB B KIIMHUYECKUX UCCIIEIOBAHUSIX.



Biansinne xoMOMHALIIH ITHHWIICTPAAUO0JIA U IeCTOACHA

BbIBO[bl

1. BHyTpmxenyqo4Hoe BBEJCHHE KPOIMKaM KOMOMHA-
LMY STUHUIACTPAINONA B 103€ 6,5 MKI/KI U TrecTo/ieHa B
no3e 16,5 Mkr/kr B Teuenue 14 nHeii He BIUseT Ha QyHK-
LMOHAJBbHYIO0 aKTMBHOCTH IIMKONpoTenHa-P, onpexnense-
MyI0 0 (hapMaKOKMHETHKE MapKepHOro cyocrpara Qek-
codeHaHa.

2. BHyTpmxkenyqouHoe BBeJeHHE KPOJIMKaM KOMOMHa-
WU STUHUIACTPAINONA B 103€ 6,5 MKI/KI U TrecTo/ieHa B
no3e 16,5 Mxr/kr B TedeHue 21 JTHS BBI3BIBAET MHTHOUPO-
BaHUE (YHKUIMOHAIBHOM aKTMBHOCTH IIUKONpOTenHa-P
Ha YPOBHE LIEJIOCTHOTO OPraHu3Ma, O 4YeM CBHUJIETENILCTBY-
er mnoseiuenue C.,  ¢exkcopenaguna Ha 60,0 %
(p <0,05), 4UC,,_,, —na 104,5 % (p <0,05), 4UC,_,, —
Ha 158,2 % (p < 0,05), camwkenne Cl Ha 58,7 % (p < 0,05),
a TakKe yMEHbIIEHHWE CyMMapHOW JKCIpeccuu Oe-
Ka-TpaHCIOpTepa B IEYEHU U TOHKOM KHUILICUHHUKE.

3. Ha ¢done BBeneHus KpoimkaM KOMOMHAIIMH 3THHHII-
3CTpaauoiia B 03¢ 6,5 MKI/KI M TecToJeHa B J03€
16,5 MKI/Kr Macchl B TeueHue 21 JHs BBISBIEHBI KOPpEIs-
LMOHHBIE 3aBUCHMOCTH MEX]y YpPOBHEM 3CTpajuoia B
ceiBOpoTKe kpoBu u C, .. dexcodenamuna (R, =— 0,445,
p=0,02), AUC,_,, (R,=-0,535, p=0,04), AUC,,
(R,=-0474, p=0,01), Cl (R,=0,455, p=0,02), V,
(R,=0,527, p=0,004) u sxkcnpeccueil Genka-TpaHcHop-
Tepa B neuenu (R, = 0,9, p = 0,04).
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INFLUENCE OF ETHINYLESTRADIOL — GESTODENE COMBINATION
ON THE FUNCTIONAL ACTIVITY AND EXPRESSION OF P-GLYCOPROTEIN

E. N. Yakusheva, A. A. Kotlyarova, A. V. Shul’kin, I. Yu. Vinogradov, and N. M. Popova

Ryazan State Medical University, ul. Vysokovoltnaya 9, Ryazan, 390026 Russia

The influence of a combination of ethinylestradiol (6.5 mg/kg) and gestodene (16.5 mg/kg) on the functional activity of P-glycoprotein efflux transporter and
its expression in the liver and small intestine was studied on 20 Chinchilla rabbits. P-glycoprotein functional activity was characterized by the pharmacokinetics
of its marker substrate — fexofenadine upon single peroral administration. P-glycoprotein expression was investigated by the immunohistochemical method. It
was established that 14-day administration of ethinylestradiol — gestodene combination did not influence the functional activity of P-glycoprotein. After 21-day
administration of this combination, the maximum concentration of fexofenadine and its area under concentration — time curve were increased and its clearance
was decreased. These data are indicative of the inhibition of P-glycoprotein functional activity in the organism. Immunohistochemical analysis showed a reduc-
tion in the total expression of P-glycoprotein in the liver and small intestine after joint administration of ethinylestradiol and gestodene for 21 days, which con-
firmed a decrease in P-glycoprotein synthesis. Correlations between P-glycoprotein activity, its expression in the liver, and estradiol level were revealed.

Keywords: P-glycoprotein; ABCBI protein; functional activity; expression; ethinylestradiol; gestodene; fexofenadine; HPLC.



