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 E. BN HWNREETIC Gearitin, ICT) EFERNIIEEHG], JFEW ICT AP HERNEZERRA. 75% KA
PRAMT BT N 45 198 Caco-2 4L 2 /Mg LS-180 4HiE R NI E R I Afi R [P-¥EE& [ (P-glycolprotein, P-gp, X4
MDR 1) FLIRIE i 24 85 11 (breast cancer resistance protein, BCRP) F122 Zjiif 24 ¢ 2 [ 2 (multidrug resistance-associated protein
2, MRP2) Tk S 41 2 MDCK-MDR1. MDCK-BCRP. MDCK-MRP2 } %% [ #4 4Lt %) 15 40 il 2 MDCK-mock;
HLBH & T #4152 ik 2B1 (organic anion transporting polypeptides 2B1, OATP2B1) it ik i) ARG S 41 il HEK293-OATP2B1
Je 7 G R ) N R iR B 41 B8 HEK293-mock], B S 52 89 PCR. LC-MS/MS BEF « U4 R R B SEFA, JLIRIFH
FIEERET UEMIE RS RG] . R Caco-2 AT H, ICT EARIMKEELS 2T RN JT MR IMIBIE R (Papp) BN,
BIEVERT, AR, HAMERTH BCRP #7406, AREH P-WEEE (P-glycolprotein, P-gp) Il 5] # fL41D
i, WA LSRRG, SN ETRET, TRNTT M) Papp BHTIGIN, BB MW . @S N A PFsE AR R, ICT
Al i 2 #0%] BCRP 1 OATP2BI #4128, %t BCRP Al OATP2B1 ¥ia 2 (A M- HimH ik & (ICs0) 43314 6.33+ 31.8 pmol/L;
[, ICT /& BCRP 1 OATP2B1 4. it LS-180 4N ST ALK, ICT AR S ImiE s HEE A P-gp. BCRP [RiA
. 5iE ICT W WNEIE W3 BOR £ 355z 2 FdlsImdl, Fhgshy #iae 158, FahikizafE iM%z 5 BCRP
MM HERSE N IS B 1 OATP2B1 AL T, HX iGN IZ E O G FRIATRE. BCRP (WAMEXT ICT Ry mA
PR, IXARES ICT W45 259K % BCRP [IMBEFIKE G 5.
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Study on transmembrane transport mechanism of icariin in intestine
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Abstract: Objective To explore the transport mechanism of icaritin (ICT) in the intestine and clarify the main reasons for the low
bioavailability of ICT. Methods In vitro cell models including Caco-2 and LS-180 cells and human drug transporter-transfected cell
models including P-glycolprotein (P-gp, also known as MDR1), breast cancer resistance protein (BCRP), multidrug resistance-
associated protein 2 (MRP2) overexpressed in canine kidney cell lines MDCK-MDR1, MDCK-BCRP, MDCK-MRP2, and blank
transfected canine kidney cell line MDCK-mock; organic anion transporting polypeptides 2B1 (OATP2B1) overexpressed human
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embryonic kidney cells HEK293-OATP2B1 and blank transfected human embryonic kidney cells HEK293-mock were used. Real-time
quantitative fluorescence PCR, LC-MS/MS, radioisotope tracer and other techniques were used to study the transmembrane transport
mechanism of ICT in intestinal tract. Results In the study of Caco-2 cell, the apparent permeability coefficient (Papp) of ICT in the
direction of intake was small and the permeability was weak at low concentrations, and its efflux could be significantly inhibited by
BCRP inhibitors, but not by P-gp inhibitors. With the increase of the concentration of administration, the efflux gradually weakened,
the intake direction of Papp gradually increased, and the permeability gradually increased. Through the study of the human drug
transporter cell line, ICT could significantly inhibit the transport of BCRP and OATP2B1, with ICso values of 6.33 and 31.8 pmol/L,
respectively. ICT was the substrate of BCRP and OATP2B1. LS-180 cell induction study showed that ICT could not induce up-
regulation of the expression of intestinal efflux protein P-gp and BCRP. Conclusion ICT is absorbed in intestine through passive
diffusion and active transport, of which passive diffusion capacity is weak. The active transport is mediated by efflux of BCRP and
uptake of uptake transporter OATP2B1, and has no induction expression function for intestinal efflux transporter. The efflux of BCRP
has a limited effect on ICT absorption, which may be related to the dose concentration of ICT and the saturation concentration of BCRP.

Key words: icaritin; intestinal absorption; transport mechanism; Caco-2 cells; LS-180 cells; P-glycolprotein; breast cancer resistance

protein; multidrug resistance-associated protein 2; organic anion transporting polypeptides 2B1

A TT (earitin, ICT) EM/NBERNE -7
JE RN R PRI — M 2 R R R R AL S )
RNEERE B KB 1ICT & —MErEEdK B s
FESEVAIT A0, 0T S R I L R R L T
e . FUBE S R A I R PU R E R, E
ICT WAt 2, DRAEDRI AL, HXH i
WSSOI ] 16 G 4 T 41

25 RN B a1 T 3K 3 A A i T B s
(paracellular transport) £l %4312 (transcellular
transport); 5 A%z X n] 4y A BT B AL s iR
F MR IZ (transporter mediated transport) . 2454/
(1) 12 ] e R B — A WL R WAL, B mT Sty LR
iz 7. RZHWIEH E e R 8#
YRR AN S IS RS . a4 s )
iz B A AR i TE WS ke A B R e MR AR
FE91, 75 N il h R IA N 20 ia i H 2 A
e A (W0 P-HEEE [ (P-glycolprotein, P-gp,
N 4 MDRI1). FLBRREM 258 H (breast cancer
resistance protein, BCRP) Fl1Z Zjii ZjAHKE A 2
(multidrug resistance-associated protein 2, MRP2) ]
M iz E 2Bl [WA WL &S 7 is 2 ik
( organic anion transporting polypeptides 2Bl ,
OATP2B1) MIZE k4% iz2 % H 1 (peptide transporter 1,
PEPTD) |00l ICT 22— Z REmiiRk ey, A
HA PEPT1 WS MRE (A RRFEL D
I, AREFFAERTT ICT 5 P-gp. BCRP. MRP2 Al
OATP2B1 Z [R5 %

AHIT TR ARSI Y 25 iz Caco-2 #HIJL
MNFIEHE AR (MDR1. BCRP. MRP2

i 95 B A B 41 Mg 2 MDCK-MDRI . MDCK-
BCRP.MDCK-MRP2 il OATP2B1 it Fik i) A G
B4 f HEK293-OATP2B1 K 25 R GLft AR
40 fifd HEK293-mock), FL[EHFFT ICT WAL
A, IBAE R/ NgE LS-180 4B R A5 ICT X4k
HeE 2B AMES, DA SAA7E MR IE
Rk 1 51 0 AR 0 R B2 AL
1
1.1 AR5

ICT CHp [ & 5 25 kS e i LB, TR & 20 3
99.7%, L5 16052601), WARZERMIE (b E &
i 24 ks E B FE R, 5B 4 98.6%, #E'5 100680-
200901); SH-YEZEIE /R SH-H S e . SH-BR R MERR
(estrone sulfate, ES). SH-M —FEE ¥ 12 (estradiol
glucuronide, EG) (£H ARC a#], #b5700A
160721, 160624, 140331, 141231); “C-PEG4000
(Perkin Elmer A ], #t'5 2195563), 4EHiMiK.,
BCRP #0155 Ko143. A& M, P&,
WiER A (£HE MCE A, #5554 18578,
03621. 11246. 15327, 160708, 11724); DMEM &
P IR, HEEE RIEA W (100X ). Phosphate
Buffered Saline (PBS, 1X). HBSS (&4545), &
EDTA (1] 0.25%/i% . g4 1fiE (351 Gibeo A7) );
Transwell 12 LR BRES I 4L 12 4R« i i B B B b
(3£ Coning A ] ),
12 &8

Olympus-CKX41 5 # 25, HA Olympus A
Fl; AEAEREEFRFE, 35 Thermo AH]; Millcell
ERS-2 #% b Jz HiFHAX, 22 Millipore /A &]; Tri-Carb
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2910 TR B PR INERIX, PerKinElmer 2 ] ;
ZHWY- Bl R E R R G a4, ALt O RHA
MR/AH); Sorvall Legend Micro 17R & 3 i v 14 &
L, SE[E Thermo A ;5 Agilent1100 HPLC-UV #
g, HAZFEE /AT LCMS-8060 A HiE = = U
FIR R B FAY, BAAH LC-30AD —JthiikZE. SIL-
30AC H FhH#EFERS . DGU-20A5R E% il S HLAT CTO-
20A #EiR%6, HA Shimadzu /A #]; Mastercycler ep
Realplex? SEHT 7%t € 7 PCR (qRT-PCR) X, f&[H
Eppendorf /A ] .
1.3 “mAEtk

Caco-2 4Hfi0 2 LS-180 40 [ [E 5% 525640 iy
WL E TG A IEE A MMk MDCK-
MDRI1. MDCK-BCRP. MDCK-mock. HEK293-
OATP2B1 1 HEK293-mock 1 H A & A= ¥z 245 F
T T ; MDCK-MRP2 4 fifd /1 A 2 Bl K 2 %1 5
PR BN T
2 ik
2.1 ‘HAEEES

FrA 4 23 TH IR, UL DMEM K9
B (5 10%FBS. 1% 5 #8% %), 1£37 C. 5%CO,
FAERHRE 90% 35 F= N BE 7%, 4407 5 A
80%~90%!H, F#r 0.25% EDTA [fJRRBE AL . AL
I8 AT FH ) Caco-2 4HiffL A 32~35 18, LS-180 4ifLhy
22~251X,, MDCK-MDR1 4l ffi &y 29~30 18, \MDCK-
BCRP 41}l Ay 19~20 4£.MDCK-MRP2 4 il Jy 22~
24 £, HEK293-mock #fiffi}y 24~25 {, HEK293-
OATP2B1 #ii}f>hy 26~28 1.
2.2 MTT E

Y 4u MR T 96 FLAR b, fE L2 7 S 1%
3% 24 h. Caco-2. LS-180. MDCK. HEK?293 4l fitu 4
5 B 4350 5 X 10%mL< 5 X 10%mL-2.5 X 104/mL.
8X10YmL. ZJ&, MA—RHIMICT, ZIKE7 5
J90.1. 03, 1. 3. 10, 30 umol/L, S4HTHINE
48 h. FEEEFLINA 5 mg/mL ) MTT ¥ 20 uL,
¥ H 20~30min. o, CEBEARC ISR M RTE
490 nm ALK IR SEREE . BEANREE 6 IRE S . AT
GraphPad Prism TH 5 EEANHIKE (ICs0).
2.3 LC-MS/MS %1
231 @i @i%HA InertSustain Bio Cig HP
(50 mmX2.1 mm, 3um), FEiF 40 C, FENFAF
2-10% FFEEKIETR (54 0.09% R (71 3), ¥
Vel AR EN 0.3 mL/min, #EEEE 6 C.

232 JHESAF  ESIIEE TR, Wi%SAFIRE 3
L/min, MR E 10 L/min, TRSAFR =
10 L/min, Y 300 C, EHEFUREE 250 C, Ik
BEPURE 400 'C; 2 )M I (multiple reaction
monitoring, MRM) Ai77: EFEEH T M+
H]'m/z369.1—m/z313.1, fiHERE-30eV; PWir AT
Wil [M+HT"m/z 258.1—m/z 121.1, filifEfRE-22 eV,
24 HmblERLE

FEEFRILICT XSG &, W RIS A
FRTSC B R B 1 mg/mL A AT, F 35 W B A
BWER, FHPEABEH A 1 pg/mL 1 ICT H
BEVE A, FH R A AR R AS T B IR B 23004 0.5
1. 5. 25, 100, 500. 1000 ng/mL FIFxE pH 2R AW ;
[FIT, FHE AR RCH] & 1 pg/mL ICT A FE B
W B, HHEEHEMBAERE SN 1. 25,
800 ng/mL [P I« B FE SV 50 ul, A
IS 100 pL ( ZE ML 10 ng/mL HESAEWD, FhN
A 50 uL /K, JRBERS], B 100 uL 9T N E
i, 4 °C 12 000 r/min 250> 10 min, _EJEBGHFE 2
ul, 3T LC-MS/MS E &/ .
25 FHIEFWIE

MIRES T ICT ) LC-MS/MS & &5 ik
G T e TESAIGAE, RN IR, 4l
R RV A T IAF A N BRI E, 1ICT
LR TEVE 4> 58 0.5~1000 ng/mL, MR 1K)
RSD /T 0.205%, FHIRFRECKT 0.999, KL
LR N R R, B & FIRN 0.5 ng/mL, #E
FHFEAE 90.0%~107%, FEZE/NT 5.52%. 1K &
2 AN B FE KT AL B A NAE 91%~106%, RSD
INT10.5%.
2.6 Caco-2 IR ULEE TR

FB R 7R AN R % FE & 2 X 105mL, #5Fh
T+ Transwell EBRFETEAE 12 FLAR T . F Caco-2 ZH i1
JE T3 CAP) 47100 0.5 mL 4 29k, 3 (BL)
FRFLIN 1.5 mL Brfef s R0, 489 21d, 33)5%
Bt TR

A3 M AR TR PH-AEZRE R (5
B, MC-F L 4000 (FiB) ACPH-MEE Ak
HEFLFD] BRAIE Caco-2 4 512 (1) 58 B AN Th REME
AN, I Millicell-ERS FELFEASCI & % 5 2 )
¥5 I J7 5 FH (trans epithellal electric resistance ,
TEER) KVPAili 502 1) e 8 E . Sie 1 {UfF A4 TEER
BT 350 Q/em? 402 2 o
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FESRACER . HUAHPMIR 50 pL, IIAWFR AR

W% 10 ng/mL FEEIEWE 100 uL, IO 50 pL
FEVRW, WREIRS), B 100 pL ST WHEE T,
4 °C. 12000 r/min &> 10 min, _EiEWBGIEEE 2 ul,
HEHT LC-MS/MS E &7 .
2.6.1 ICT ft Caco-2 NI MIMIFEE Tk
Transwell /N2 AP #1 BL ilf35782E, A 37 CHidk
(1) HBSS ¥, 37 ‘C P4 20 min; W% 2 HBSS, 7E AP
I 0.5 mL TR B G AR FERRRE (1.5, 25 pmol/L)
ICT /¥ HBSS ¥, BL Il 1.5 mL 7511 HBSS %
W 37 CIERIRG M E, £ 30 min I BL sifffs
i, LC-MSMS MEFEIEiH I ICT IRE. #%UAR
At H LM E & R # (apparent permeation
coefficient, Pup) MIFMIEE (efflux ratio, Re).

Papp=V X (dC/dt) X 1/A X 1/Co
V R B E ETETR (AP 3N 0.5 cm®. BL %A 1.5
om®), A FABMER (113 em?), Co RZGYINIRIAK
FE, dC/dr FRr I s 1E SN (I3RS I 2 AR B, BRI
2 ) B U S B LG I ]

RE= Papp(B-A)/Papp(A-B)

A-B fX3F AP—BL, B-A 0% BL—AP, MFTillZ5¥11) Re=
2 I, BRI S A it A HERE 5 B KR, 24 T2
YOI Re<<0.5 B, FRoRiZZGYITT fi A il 5\ 55 12 2 (1 i)
JEH)

2.6.2 ICT fE Caco-2 4Hffih4M Ty [Fl dkiE W 2:
Transwell /NE AP 1 BL mI3% 74, oA 37 C
TR HBSS ¥, 37 °C P15 20 min; W% 2 HBSS,
7E AP ¥ i\ 0.5 mL 725 [ HBSS ¥, BL 4l
TS A ASFRE (12525 pmol/L)ICT ff) HBSS
W 37 CIERIRG S E — BN ) TR AP ¥
M I1ZW, LC-MS/MS Ml € ¥ s i) ICT B .
THEL Papp Al Rio

2.6.3 P-gp ffil 4R EK & BCRP #liil55) Ko143
X ICT £ Caco-2 diffidkiz sz AR &4 50
pumol/L 4EF7MHKEX 0.5 pmol/L Ko143 A1 ICT K452
WARE HE ICT M 25 RN v], HAhERAEA R 1

ﬁ Papp *n REO
2.7 ICT 3 ARRHIE P RIERI AIEEIE & B R
R

271 A¥IEEE  HFEE DMEM 557535040
M5 B2 1.5X10%/mL, $F0 T 24 FLIRH, HELLRs
7% 2~3d J&, F T3] 528 . 2 FR55 974% 9 DMEM,
# HEK293-OATP2B1 il HEK293-mock #4Hji#E T

DPBS Zeifi 37 C V4 10 min. H4 58U VEFR
PCIIRETEY) SH-ES (0.05 pmol/L) [ 4440 il 771
FIFE BN FREE (04 0.3+ 1. 3+ 104 30 umol/L)
ICT WA 25IR A TR W E i DPBS, SR ANMK R E 3 4
HAL, FERAM T B 2 mine FHERTIEA, A25
e B A S TR PR R AN S A R . A
DPBS Pl 3 okl seinseit. AR)E, s
fi#7E 0.1 mol/L ff] NaOH ¥, $RHUS/ERME
I 3.5 mL (AR, VAT, FHRAARTNR 73 X
BT EENE . THEHHIZ, DIERAE ICT X #%is ik
AR F 55 -

) 2 = (U— Uo)/(Uc— Up)
Uc R B DPM (438840 fH, Us &R mock
4ifL ) DPM fH, U RR&4A %41 DPM A
272 SMERFIEEE BRI Y R R
1 X 105mL, #FT Transwell 12 FLI T, &S5
7d, 132582 AL A B R - SEEe TR A8 A TEER
fHm T 150 Qem? AR E . ZBREFRR A
DMEM, ¥ MDCK-MDR1. MDCK-BCRP. MDCK-
MRP2 1 MDCK-mock 4iffi & T DPBS Z& il H
37 ‘CF4 10 min. MDR1. BCRP } MRP2 iz kK
5 B 53 )08 SH-H S 3 (1 pCi/mL) . *H-ES
(1 uCi/mL) } 3H-EG (1 puCi/mL); #5551 K
ek (100 umol/L)+ Ko143 (1 pmol/L) K FIR{f
# A (30 pmol/L) . & U PEFR LR EH Y B FH
PEAHRIFIECA R ICT (0. 0.3. 1. 3. 10, 30
umol/L) 45 ZjIR AR E e DPBS, & MKRE
BH3NEAL, AR 15 mine F3 10 R4,
98 RS B B TR PR TR A AN A SR R . B
100 pL #5329, BN 3.5 mL [NERR, 825, H
TR RS T OGEAT 8 S e - THEHD ]2
28 RYIMR
28.1 WARIZEH FHRE A E 9T
ICT WIS IR . SEIGERIER “2.7.17 T,
BARFWE (1. 100 100 umol/L) ICT KA HIR S
IR E H: DPBS, #MKFERE 3 B L, /£ HEK293-
OATP2B1 Al HEK293-mock 4Hfig 1 2B 2 min.
7% DPBS Jiidk 3 JCH- | S2 50 24 11, SR 5 25 DPBS
J& i) 24 FUARREFL AN 300 uL FEEE . B b3
A “2.4” T,
282 ¥z H Al MDCK-MDRI .
MDCK-BCRP At 5e AN [F# % (1. 5. 25 pmol/L)
ICT W SCE I L, SRERHRAER “2.6” T,
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2.9 LS-180 {HABIFE SR

LS-180 4HAE LAFEFL 1.5 X 105/mL % & /0 T
12 fLAR Y, FEA S Rk R 5557 24 he RS,
& ICT (1. 10, 30 pmol/L) #5773 5 LS-180
UM 72 h HeEEFE, DU P-gp. BCRP #1 MRP2 75
SHIFAFEF (10 umol/L) ¥EAEIH (10 umol/L) 1]
AYHZEAE (10 wmol/L) W22 Ffd 43 7 A S BH 14 X6t
FRAH, TR IN 2GR 77 38 b AR K A A
XL . SRJE ] TRIzol & RNA $EUR ) &4 4
M1, $2HL RNA, Jfi¥i%%5% 4 ¢cDNA, H qRT-PCR i
ATH A

DL 5 1) ¢cDNA MR, qRT-PCR VAR
£ N Fast Start Universal SYBR Green Master (Rox)
12.5 uL, EWE514% (10 pmol/L) 0.75 uL, Fi#5]
¥ (10 pmol/L) 0.75 puL, 7K (PCR-grade) 9 pL,
cDNA 4% 2 uL, SRR 25 uL. M2k EA 95 C
AR YE 10 min, 95 CAFE: 155, 60 ‘CiE/K 1 min,
40 NMEIS, 60~95 CRHTIAMEIL M. 517
FIWEE 1,
210 HiEaE

ARSI RN 2O TAT 3 ALRTIME,
X+s#ow, HRHLER ¢ k.
3 FR
3.1 MTT &

B EIR, ICT %I Caco-2 #HMUR ICso i
30 umol/L, FKH] ICT 7E 0.1~30 umol/L ¥R i
BBl XAl B TE B4 s [FIAE, ICT 78 AH Rk & Vo
M XF LS-180. MDCK 1 HEK293 4H il 4 % 31l !
B3

%1 qRT-PCR3|¥155
Table 1 Sequences of primers used for qRT-PCR analysis

514 FF3 (5°-3) FKIR
B-actin-F  GGCATCCTCACCCTGAAGTA BGI
B-actin-R ~ GGGGTGTTGAAGGTCTCAAA BGI
ABCBI-F  CCCATCATTGCAATAGCAGG BGI
ABCB1-R  TGTTCAAACTTCTGCTCCTGA BGI

ABCG2-F  AGATGGGTTTCCAAGCGTTCAT BGI
ABCG2-R CCAGTCCCAGTACGACTGTGACA  BGI
ABCC2-F  ACAGAGGCTGGTGGCAACC BGI

ABCC2-R  ACCATTACCTTGTCACTGTCCATGA BGI

BGI AR R EE A PR A 7]
BGI stands for Shenzhen BGI Co., Ltd.

3.2 Caco-2 R YEE TR

Caco-2 MR h ICT XU IS Papp A1 RE
BN 2 fion. ICT $&HU) Papp fELIZWI 1, ICT
BB S, HMEERERFAG, MR
BETHR . 2 ICT WEZY 1 pmol/L I, Kol43 7] &,
EHI0H]ICT AMHE, 24 ICT RN 25 umol/L i,
Re /T 0.5, R ICT fElpiE i@ 4 sh 9§k 3:3)
g LA IL, e 32 Bl E AT g A A G Ak
HEARA 2 FhE .
33 ICT MAYFEEANINHMR

ZER L 24 3. ICT (0.3~30 pmol/L) X} MRP2
I3 *H-EG s vE v o B4HIER . 78 3~30
umol/L ¥R FERS, ICT X} P-gp /51 *H-Hb = 2 44ia
wmE R BEMHIER (P<0.05. 0.01), {H ICs>
30 umol/L. 7F 1~30 umol/L & FERT, TICT Al &2 4

%2 EFXEEHITE Caco-2 WA EFEIEH] Papp B ReH (x+5,n=3)
Table 2 Papp and Rk of ICT bi-directional transport in Caco-2 cell (x +s ,n=3)

Papp/(X107¢ cm-s™!)

2H 3] W /(nmol- L) Re
AP—BL BL—AP
ICT 1 0.175+0.021 0.730+0.046 4.16
5 0.547+0.074 0.639+0.033 1.17
25 0.874+0.043 0.410+0.008 0.47
ICT+ZERiMAK 1+50 0.177+0.019 0.576+0.028 3.26
5450 0.613+0.096 0.755+0.062 1.23
25450 1.040+0.117 0.475+0.038 0.46
ICT+Ko143 140.5 0.212+0.020 0.419+0.016 1.98
540.5 0.598+0.082 0.613+0.053 1.03
25+0.5 1.160+0.096 0.428+0.030 0.38
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Fig. 2 Inhibition of different concentrations of ICT on transporters expressed in intestine (x +s ,n=3)

100-
BCRP
80- ICso= 6.33 pmol-L™!
S 604
%
= 401
aad
204
G T T T T T 1
10 05 0 05 10 15 20
logC
&3

100+

OATP2B1
IC50=31.8 umol'L’]
80
S 60
#
£ 40
=
204
T T T T T 1
-1.0 -05 0 0.5 1.0 1.5 2.0
logC

EEXEFH T BCRP 71 OATP2B1 AY4EEHIH/ER A9 ICs0 (x+s ,n=3)

Fig. 3 ICso values of ICT on BCRP and OATP2B1 (x+s,n=3)

#l BCRP 415 *H-ES KI#%4i2 (P<<0.05. 0.01),
ICso N 6.63 pmol/L. 24 ICT #JE N 10, 30 pmol/L
I, OATP2B1 /3] SH-EG #5152 31 B %5
#l (P<0.05. 0.01), ICso%I°A 30 umol/L.

34 RYIMR

34.1 HMERIZEE  MDCK-MDRI/BCRP 4 iy
OICT XUAFEIE ) Papp M1 Re fHW.ZR 3. MDCK-
BCRP H45 W 14 ICT #ME, Bl ICT W (1938 0
MIZEHY, H Kol43 B ZEHH] ICT I7ME.
MDCK-MDRI1 H154 21 ICT M, I Z4E R

K tHEa BELh. 455KV ICT & BCRP [1)#;
B .
342 2 HE A HEK293-OATP2B1 Fi
HEK293-mock 41 1) ICT iz il 4s b 4 fir
No ZICT WA 30 umol/L i, OATP2B1 /1)
ICT $HUZ mock 4HHURT 2.67 £i%, ES I &
HEK293-OATP2B1 4Hfuxf ICT HIHHL. Z55R K
ICT J& OATP2BI1 FJEY
3.5 LS-180 {ARIF SR

FEAE X IR RIAE ST At W ZE AR5 24m] 4 5l



F8 B 2022F58 $£53% BIH  Chinese Traditional and Herbal Drugs 2022 May Vol. 53 No. 9 . 2753 «
%3 EFEHTAE MDCK-MDRI1 i1 % MDCK-BCRP ZHBf - W [6)4555 HY Papp fHF1 Re{E (x+5s.n=3)
Table 3 Papp and Re of ICT bi-directional transport in MDCK-MDR1 and MDCK-BCRP cells (x +s,n=3)
Papp/(X 1070 cm's™!
151 W (umol L) i 2l ) Re
AP—BL BL—AP
ICT 1 MDCK-MDRI1 0.415£0.022 0.522+0.041 1.260
5 0.547£0.062 0.53940.032 0.985
25 0.574+0.043 0.510£0.042 0.889
ICT+H4ERi Mk 1+50 0.43740.016 0.506+0.032 1.160
5+50 0.513£0.091 0.475+0.069 0.926
25+50 0.484+0.032 0.478£0.037 0.988
ICT 1 MDCK-BCRP 0.156£0.033 0.925+0.125 5.930
5 0.35240.063 0.806£0.047 2.290
25 0.433£0.054 0.450£0.067 1.040
ICT+Ko143 1+0.5 0.205+0.012 0.517£0.028 2.520
5+0.5 0.347£0.077 0.718£0.050 2.070
25+0.5 0.571£0.076 0.477£0.036 0.835
7000 o 3% 1 ABCBI(P-gp) ABCG2(BCRP) il ABCC?2
HEK293-mock . .
7 6000 e (MRP2)I mRNA F /K, (£ ICT A4S L3 4BCBI,
£ 5000 “HEK293-OATP2B1 ABCG2 1 ABCC2 [f] mRNA FEik/KF, BIAES P
£ 4000 =HEK293-OATP2B1 gp~ BCRP 5 MRP2 &1L (K 5).
=} (+ES) NS
E 3000 | 4 e
= 2000 [ A WF 95 25 490 M 3 1 s 3 WL i 7 9
® 100 - AT IR P L FE AR R S 3 Bl 1k i AR S
e e, = i N P Y sl B
0 : 5 30 TSI e L 245 W0 B S AR W ST L, ERE DA 4
(T ol L 5K R 2 0 0 B R S L E T
5 I'IEK293—m0i:l< ABtb: "P<0.05 *"P<<0.01 1% iE T E% L}EF *D ml Pt E/] *1% ],i I% )EH F- Eﬁ il
P<0.05 P<0.01 vs HEK293-mock cell ?‘#@E’]/‘%f’ﬁ*ﬂ IJ&LI& ijj {E{ - ‘zifijtﬂﬁﬁi‘
4 E¥EFHTE HEK293-OATP2B1 & HEK293-mock 2 [s o EXk SR
BIA SETRER (x+s,n=3) X, TRERRS W”’*'Eﬂﬁg‘fj k8
Fig. 4 Uptake of ICT mediated by HEK293-OATP2B1 and KA Gy, F BT T2 Y B T R
HEK293-mock cells (X +5,n=3) iz L Us-rel,
357 ABCBI 351 ABCG2 307 ABCC2
ﬁi:r 309 T 3.0 251 i
ﬂj 257 2.5 50+
5 201 2.0 1
E 1.5
= 1.5 4 I I
o 151 .
= I l 101 o I
' 10 1.0 1 I I
H_,
B 5] 0.5 0.5 1
0 - i i = . = i e 0 i i i i 0 . . . .
YRR FIMET 310 30 SR A 3 10 30 W V% 3 10 30
ICT/(umol-L 1) ICT/(umol-L™) MFE  ICT/(umol- L)
x4 . "P<0.05 *P<<0.01
"P<0.05 ""P<0.01 vs control group

5

EEEH TN ABCBI. ABCG2 1 ABCC2 HJ mRNA &i&

EKFREM (x+s,n=3)

Fig. 5 Determination of ABCBI, ABCG2 and ABCC2 mRNA expression level after treatment of ICT (; +s,n=3)
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Caco-2 AU fE T A MY fe b5y b B2 48 i AH
oL, ArRLRIE Z MR G . LAtz P450
(cytochrome P450, CYP450) [AF1— L& py i1 3 14
iz s M s s F U181, [0 Caco-2 4H/f &
[ ZMEEEAY, AT RRENRZEAXNE
PSR . NFeIa B A e R R R e e R
B NRERIZH R I H bn s s P R e e e
YL FR . Caco-2 55zt F e YL A ML I & 16
AL S HEN o e I8 ER A 2 AL Y
YEF 5 TTHREE . (B Caco-2 PRIk = S0 (1) N\ ke 52
& (pregnane X receptor, PXR) FIZK[&EE4NE T4
524K (steroid and xenobiotic receptor, SXR), [l
KA s B B S AR . SXR HBCHA N
FI A8 S 0] 34 0/ 7 e LS-180 41 g I P-gp Al
CYP3A4 ik, Rt kA —fBH] LS-180 4ii i 5
HKPFHT P-gp S A 2021,

ARFFEGERFH, ICT v] &2 1| P-gp. BCRP
A OATP2BI [{¥eizi&{E, H ICT B/ BCRP Al
OATP2B1 f%18)E&Y. I, ICT 7 i vl il i 4%
Y BN EB s N L. Horb, EE)E s A
BCRP /1 Z{J4MIERT OATP2B1 /- F¥4EEL. 4 ICT
FEARIRE I AN S, FE IR PN A B v A,
HFR 13 OATP2B1 4+ AN« {H2, ICT A
5 LS-180 4H i+ P-gp. BCRP Al MRP2 ik,
HEMA 2 I8 7553 BCRP [3RIERIFK ICT K24EY)
ML . BEAG 25K BE RSN, ICT MRS o,
EE R ER ICT 2 REEE A, K2 T
FAF I BEARH FZ R . ARBE T IRRGRAN
HOHIE T 5 AR Il Y RSB 1 A R FR) B
BERAMNFEYHEAR, NlmRIF AN R
GLIEFE#
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