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JE, BCRP 18 I fisi 5 AT IhRr 40 i i 0K, ACTO01 Eik M bR, 245 BCRP XA, 5808 i i br B it 71 R F%,
ASBELERE AL B IE B 2040 M 2596 FE T 25 3% . ACTO001 & BCRP Fl P-gp K% S5, AE -1 LS-180 4 2 fhiEiafk
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Abstract: Objective To explore the transmembrane transport mechanism of parthenolide derivative ACT001 from perspective of
drug transporters and clarify the possible drug resistance mechanism of it. Methods /n vitro human transporter-transfected cell
models/vesicles and Caco-2, LS-180 cells, combined with qRT-PCR, Western blotting, LC-MS/MS and radioisotope tracing techniques
were used to study the transmembrane transport mechanism and drug resistance of ACT001. Results Parthenolide derivative ACT001
could inhibit the transport activity of efflux transporter breast cancer resistance protein (BCRP) with half inhibitory concentration (ICso)
of 48.6 umol/L. The efflux rate of ACT001 on monolayer of Caco-2 cells was 2.95, and was reduced to 0.807 by addition of BCRP
inhibitor Ko143. P-glycoprotein (P-gp) inhibitor verapamil hydrochloride had no effect on efflux rate. In LS-180 cells, 10 umol/L
ACTO001 increased mRNA expression levels of P-gp and BCRP by 8.89-fold and 8.21-fold after induction for 72 h, respectively. Under
the same conditions, protein amount of two transporters was increased by 3.76-fold and 2.92-fold, respectively, indicating ACT001
could induce the expressions of BCRP and P-gp. Conclusion Parthenolide derivative ACT001 is a substrate of BCRP. BCRP is highly
expressed in blood-brain barrier and tumor cells. When ACT001 reaches the blood-brain barrier, it will be recognized by BCRP for
efflux, resulting in a decrease in ability to cross the blood-brain barrier. The effective blood drug concentration cannot be reached at
the target site and drug effect is reduced. ACT001 is an inducer of BCRP and P-gp, which can up-regulate mRNA and protein expression
levels of two transporters in LS-180 cells; BCRP and P-gp are highly expressed in blood brain barrier and tumor tissues, and induction
of two proteins will further lead to the decline of drug efficacy and development of drug resistance, making the treatment fail. In
addition, BCRP and P-gp are widely distributed. When ACTO001 is used in combination with inhibitors or substrates of the two proteins,
it will affect the transport of other drugs and cause drug-drug interactions due to competition and induction.
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JRe e S PEREANM I R R S 2 M
BARITERRY, SR, /NE % N BREKIE R ZE,
BRI 7 HmIRBE AR . /DA N BT A
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VNI IB R R — RAFAE T AL b0 2547085 5
iz HEAEHBIRE S, 70 AR s iR g
AL IE R TGN e R F EAFEA YIS iz
A& (organic cation transporters, OCTs). HHLHE T
324K (organic anion transporters, OATs). HHLHE
F#12Z ik (organic anion transport peptides, OATPs)
& SMEREIERLL P BE®EE (P-glycoprotein, P-
gp, X4 MDR1) FIFLIYEN 2585 (breast cancer

1 JNEFABS (A) 1 ACT001 (B) HILFEEH
Fig.1 Chemical structures of parthenolide (A) and ACT001 (B)
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resistance protein, BCRP) AfRFEI> 131, #hHERIZ &
FE MR R 1% i b R 20 BB PR AN /DN At o
BRI, AT AR AR S 2 5 2
IEFROASY, B OS5 R 2 I 2 PR DA K

NEAZ N BERTAEY ACTO001 1 A0 R 5 &
1RH%), Huim ARSI 242 R %
Fo AHIE T FH N 245400 i 3 A kR e G 24 i/
A& IR 4 (Caco-2+ LS-180), % A4 Thi Hu it
FL T ACTO01 X 25yt ia AR iy 3 AE i i
PEFIE FIEH . MW T ACT001
(1 85 R A i % T R R 2B 1 245 90 - 24 0 A B AR A
21k,
1 MR
1.1 ZAm5iH

ACTO001 ($It'5 20120704, Jifi &7 %0>99%)
HWEAEREARAR; “C-2EY R (S
1558673) SH-ERERMERR (k5 140331). 3H-Hh & ¥
(5 160624). MC-IRLIY 4% (L5 130311,
SH-ACHIEREE (b5 140403) W H EE ARC A,
UTIMA Gold [Nk (Hits 77-15481) I H 3£ [F
PerkinElmer A #]; 2287 (Jit*5 10138583, Jli &7
$=98%) MHERE Sigma AF; HiEE (its
15327, FRESE>99%). Al (L5 11246, J5i
BHE>98%) HERIAK (LS 18578, RE >
99%). BCRP {7 Ko143 (g3 %$0>99%) HWH
%E MCE adl; RHREZR JRESH>98%) WH
] 5K 24 it FHAE i) b d B 2T s DMEM 15 77 5 (it
5 8117283). ik I (#'5 1912660C) 0.25%#
f-EDTA (it'5 1919590) 4 3 [E Gibco A7,
100 X HEEHERIER (i 20180624). PBS £
W (45 P1010). —HEEWEHA (dimethyl sulfoxide,
DMSO, #it'5 520C032). DEPC /K H LR 3EE
BHE AR AR Transwell®12 FL I BRERMNE L 1E M
($it*5 20917020 1 H 3£ [ Corning A ] ; P-gp HUik
BCRP #if&JH ABclonal Technology A ]; PB-actin
YUk B 9E[E Abcam A H]; PR 1gG PrikIEH
Abkkine A ]; TRNzol Reagent I H b i RARAEALEL
HARAR], WEsaa. Sem e 8l aiyH
Roche 22 #]; MTS 418 FE A A1 &0 H K8 E
VAT KGR AF]
1.2 4&5

CKX53 AMa B B (HA Olympus A ] );
BS124S M 43#r R (E1EH Sartorius 227 ); CO2 1

TR B A S AR B 0L Varioskan Flash BEFR{X
(2 [ Thermo Fisher Scientific A 5] ); Tri-Carb 2910
TR R AR N R4 (3E[E PerkinElmer 2 7] );
FLE712AA R Z 5L (HA Advantec A );
Millcell ERS-2 A% b iz e fHAY (36 [E Millipore 2
"D ZHWY B! B uitaiR iRy 2% (b
WRHEA PR A ); LCMS-8060 7Y = 8 JU A% T i
BRI CHAREEAF]); Life ECO PCR 231
¢ CHUIM 1 H BHE A IR 2 7] ) Mastercycler ep
Realplex? qRT-PCR 1% (f#[E Eppendorf A ).
1.3 ZmAEkK

25 ) % 18 AR O 3R Ak R e BE 4 g Ak MIDCK-
OAT1. S2-OAT3. HEK293-OATPIB1. HEK293-
OATP1B3. S2-OCT1. S2-OCT2. MDCK-MDR1 }
HWAREE MM (MDCK-Mock . S2-Mock «
HEK293-Mock) $5 t H A& AW = 2450 72 s 7
BCRP/fHE i HFE (bile salt export pump, BSEP) /
mock ZE [ % 1A inside-out vesicles W H H A&
GenoMembrane A ] ; Caco-2 4 /il & LS-180 4 fif )
EfSERS k) e e A S
2 7k
2.1 HpEEEFE

Frf 4 R 39 TR FRIAN , B2 10% 864 135 «
1% 5 #E% 2 1) DMEM #5975, T 37 C (S, 41/
£33 'C)\ 5% CO2 FIAHRIRSE 90% K155 7246 A 1f
I5, YR G A 80%~90%H, AR T AL
Y1t 22T o AS S BT ) Caco-2 4l l 35~38 1K,
LS-180 4y 26~30 1, MDCK-MDR1 4iifi
25~28 ft. MDCK-BCRP 4iiffi’ly 26~29 1, #%iz
AN 26~35 1R,
2.2 MTS Uik

# MDCK 4l (2.5X10%mL). HEK293 4Hify
(8X10%mL). S2 4iffl (8X10%mL). Caco-2 4iffl
(5X10%mL)+ LS-180 4Hfid (5X10%mL) 45l HFf
F 96 FLARHKEFE 24 h J5, IIAHTEER; R IR HI R
HIRE N 1~100 pmol/L ) ACTO01 f & 215 5k
¥ E 48 ho B SN MTS ¥ & , RERE— e i[5
U, SR 2 DheEBEAR 0N 2 B ALIE 492 nm 4B
W (D fH. BMNRERE 6 NEFL. FEIHI
K B Chalf inhibitory concentration, ICso) i F
GraphPad Prism #2F 115,
2.3 ACTO01 Xi5% B ARp9H0HI4E A
231 WMAFIEHE BUAEERAESERERES
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1.5 X 105/mL #:#1 % 24 FLi#ik (OATP1B1. OATP1B3
FERFRIE MR D-RI R OB 24 FLBO

B B S FLAN K . K 24 FLIRE T 37 CKiEF
Fe L5300 AN 37 CLEMRME 10 min J5 555
GE T, TSNS TBON PERRAC PR B S AN % 9K B
ACTO001 (0.3~100 umol/L) [HJRA VAR, 158 et

(% L REN R, N 1 mL UK R4 1k
RN 56T PR (1) TEObR IR Fe A B BH A1) 7] K
RGN T LR 1, SMNRERE 3 ANE 1.
HEFLASIN 0.1 mmol/L NaOH Z4fR4RMT, K 4 i 2 fit
W R BP B, IINNERAL  FH ARG 2 A
st FH AT 1 B

*1 BESHEAEFEY

Table 1 Test conditions for each transporter administration

gk JERIRY GREED PHAEHIHIR GRED 45 241} 5] /min
OATI HC-HAEGRER (5 pmol-L™1) PEEEF (30 pmol- L) 2
OAT3 SH-BRELMERR (50 nmol-L™1) PEEEF (30 pmol- L) 2
OATP1B1 SH-FERMERH (50 nmol-L™") FIFEF (30 pmol-L ™) 2
OATP1B3 SH-FERMERH (50 nmol-L™") FIFEF (30 pmol-L ™) 2
OCTI HC-IRAIY 2 (5 pmol- L) FIKE T (30 pmol- L™ 15
OCT2 HC-IRAIY 2 (5 pmol- L) Z 2T (300 pmol-L™) 5
P-gp SH-#h 7 % (70 nmol-L ™) HERLIAK (200 pmol-L™1) 15
BCRP SH-TRERMERT (1 pmol-L™) BRERMERT (200 umol-L™") 5
BSEP SH-A4-RHEREZ (100 pmol-L™1) FIFEF (300 pmol-L™") 5

2.3.2 AMERIEE P-gp  HU MDCK-MDRI 4 i £
TR 2 FE A2 1 X 105/mL, 3R Transwell 12 FLIK
o, TEIARZ T (AP) AEFLIN 0.5 mL 4 £,
Rk (BL) BALIN 1.5 mL ¥R t. #5395 6d,
133 52 2= R4 B 2 o 5525 Transwell 7N % 9 i
(P FR 5L, FER IS4 LB N 37 “C Tii#4 1) HBSS
WK, BT 37 CHIfREFRMA -4 20 min; 55
HBSS, £ BL I 1.5 mL T E N & 3H-H 5 5
A E ACT001 (0.3~100 umol/L) [f] HBSS %
W, T AP INATHIHE 0.5 mL %5 (4 HBSS i &
T 37 CHR% 49 E 15 min; HL 100 uL 401 AP 1
HZ WM N BRI, 7850 VR 20 5 W 7 7 18 0 (1)
SH-Hh = E R FE
2.3.3 4HhE#:E4k BCRP. BSEP  ACTO001 X} 2 i
I AR BRI A e B S I . A RO 2
Pl 12 A B G2 il s AR &R 5 ¥4 inside-out
vesicle JIUE T 37 ‘C/KIGHIFE 5min, TIAREBR X
% 5 min JG INZ bR IR RN o H S RN 2 1k
TR BT IR B RRA T UK G iR FE U
VBN, #FeZ EP B, IININMREL FH ARG 2
it R RSO P SR o TBORHPERRIC R BH 1]
A L ZGF A LR 1.

THEANRIZ, LRI R AR HIE R . i
Fi Prism 5.0 #AfFH5 ACT001 )& iz fhftia
TETER) ICs0. S HUE AN 22 e/ R ¢ R

N 2 = (U— Uo)(U.— Ub)

Ue BT RAE) DPM (K040 =450 B, Us F7R Mock
4ifu ) DPM fH, U RR&4 %40 DPM A

2.4 LC-MS/MS #3

241 {Gi%%M  Acquity UPLC® BEH Cg fiit
(50 mmX2.1mm, 1.7um); VsHH A NFEE-2
(1:1), A B A5 mmol/L HERMIE-10% H % /K
VU, BAFEBEM: 0~3 min, 90% B; 3~4 min, 90%~
10% B; 4~5 min, 10%~90% B; 1.5~2.8 min V]
N AR EAN 0.3 mL/min; HEFEE 2 ul;

FEIR 40 °Cs ks (IS) AMIEIARZ .

242 kM ESI EFUR, EE TG Sk
AR EN 3 Liming IN#HASARREN 10
L/min; #HREN 300 C; HEFSEEN
250 C; IR E N 400 C; TSR EN 10
L/min; 377 X8 2 M 8 (multiple reaction
monitoring, MRM).

243 FEMACIE  BCHER AR AT AERE S, 2R
JEFIA 0.5~25 umol/L (F 50% F BV iR AL il D . HX
50 uL 50% Hanks ¥, 437 50 uL HEEFD 50 ul
AR (Fr 1 pg/mL W51k A H B D, P
N 50 uL ARVB/FE S, WRE 1 ming U 50 pl K
3NN 450 uL 50% HEERRE, IRIER), 4 C.

12 000 r/min 0> 10 min; FEL 100 uL &R T A6
v, 4 °C. 12000 r/min 20> 10 min, B_ETEWR,
HBEFE 2 uL, 3747 LC-MS/MS 5E & 1.

2.4.4 JTEESEEAE ACTO01 ) LC-MS/MS 5E &)



¢EH 20202F6H £53% B 128 Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 12

* 3715

Wi RIS T S8 B T AIE, TR T TE T,
A b B AR YDA 2 TR AR N AR R
ACTO001 HIZEPEVEREN 0.5~25.0 umol/L, ACTO001
RIS 2.13 min. FCHIME. Sy SHREE (0.5,
10, 50 umol/L) ] ACTO01 ¥, 435l & b &4
e tE. JERHEm BEAR SR 2R B,
ACTO001 FasEPEf) RSD<15%, K%K RSD K
4.9%, UERGEET) RSD N 5.7%.

2.5 JRYIMR

HY Caco-2 4l 2 A5 i &2 2 X 105/mL %
FiT Transwell 12 FLARH . ELEEFE 21 d, 535
LA AN M B2 o 3525 Transwell IHES 3R, A
37 CTFAH) HBSS - 20 ming BT )5,
TEZA A AP JIN 0.5 mL Fil #1545 ACTOO1 [ HBSS
W, BL I 1.5 mL Fil# 1) HBSS, LAULAS M4
il AP 3| BL {4418 1E4IHL AP I 0.5 mL Tk
() HBSS, BL M 1.5 mL Fi# & ACTO001 )
HBSS Wi BL 2 AP (355, 37 CIHIRIRY
A WEE 15 min JEWEUFIZHE, IEHH ACT001 ik
. ERGIANHEEZ R BCRP #IH51] Kol43 (5
umol/L) %F ACT001 £ MDCK-BCRP/Caco-2 4l
B2 ERS R A P-gp PG 4E R K (30
umol/L) %f ACT001 £ MDCK-MDR1/Caco-2 4}l
HUZ RIS R, RS S A 254 1
BB R SIS 2P . ACT001 HI%,
Z5UEDY 3+ 30 pmol/L. B MK EEE K 3 k. H LC-
MS/MS il 5 ACTO001 7E55 18 IR FE .

PL 3R W & & R # ( apparent permeation
coefficient, Papp) FIIR/IN 2 Bl 22 49) 75 i B0 2 4 B )
A& 77 DA 2R AT 1) 3k

Papp=V X (dC/dt) X 1/A X 1/Co
V R AR (AP 3 0.5 em®. BL 34 1.5
om®), A FABMER (113 em?), Co FRGYIHIRIAK
FE, dC/dr Fomli s 78 AL I SRA R 250 RE L Bl
% R VR P Ik LS I ]

PIANHER (efflux ratio, Rg) R ZW4MERE S
(IR /N, 38 Re BT CATIOIN 257 I RS TR A7 AE 2
YR IE AN F RSN .

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

A-B f{3& AP—BL, B-A {3 BL—AP, H4FTZiYIN Re=
2 W, ROV TT R NG TE SN2 B E R, S4BT
PO Re<<0.5 I, FoRiZZGMTT e A i 5\ 15 2K (A 1
JE&

2.6 FEMR

LS-180 ZHfI LA 1.5 X 105/mL %80T 24 FLt
T 37 C. 5% CO: 5 FRFE TR 24 h, BALIIA
1 mL &SRR 7RE. HhahsEA
H: 7 0.1% DMSO W57 FHMEAA: 2hlh
2 10 pmol/L FAEF+ 1 umol/L 7 H B & [ 55 773 ;
Y254 & 3. 104 20 pmol/L ACTO01 ffj3% 773k,
MHKE 3 ANEFL. 24 N E R 1 AR
FR%E, WEAHIESHEA, 55 S5
[B]7> 3 48 72, 96 h. 5T 5EM5H TRNzol %
RNA $2PCG a3 gh i, $2H RNA FElidA
cDNA, H qRT-PCR #EATH 144G .

DL G5 1R cDNA AR, qRT-PCR J N4 %
N Fast Start Universal SYBR Green Master (Rox)
12.5uL _EWE514%) (10 pmol/L) 0.75 L. Fi#514
(10 pmol/L) 0.75 puL+ 7K 9 uL. ¢DNA i 2 pL,
SRR 25 pLo BEZRAFy 95 CTHIAEE 10 min,
95 CA%: 155, 60 ‘CiB/K 1 min, 40 MEH, 60~
95 ClafrM . SIMFFHINIE 2. R 2784¢
1%, WEFESH P-gp. BCRP BRI B-actin N
SRR CAE, THHAZHEM IR 525 [ 44
FLPRAH P M AR IA A5

*z2 S5

Table 2 Primer sequences

FEH 73 (5°-3)
B-actin F: GGCATCCTCACCCTGAAGTA
R: GGGGTGTTGAAGGTCTCAAA
P-gp F: CCCATCATTGCAATAGCAGG
R: TGTTCAAACTTCTGCTCCTGA
F: AGATGGGTTTCCAAGCGTTCAT
R: CCAGTCCCAGTACGACTGTGACA

BCRP

T EUE S 58 S IR i A RIPA 055 Ab B2 L
SR H, T e R - SR R B S A S
14T Western blotting £l . {8 F Gel-Pro Analyzer 4 %X
o xos 65 RBEAT K BE 73 M 8] GraphPad Prism 5 %K
PEXF 4 AT A T
3 #R
3.1 MTS #&:m

MTS 25652k &Pt 4n ) #EE T, 1LS-180
SIS 5 R, ACTO001 X LS-180 4 ICso K
T 40 pmol/L;  DAAHIR] 1) 771 A0 FE S8 A8 FH (1 HAth 41
M, Z553RH] ACT001 *f Caco-2. S;» MDCK Al
HEK293 4 1Cs0 KT 100 umol/L,  WiBHAH 5T FT
S FH R B AR 24 S VAR Y, SRR 2.
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3.2 ACTO001 X% B ARRHIEHER R Xf BCRP /31 SH-Ai BRI B 12 7% 14 A BH S 4 ]
IS TEMEAM ISR ACT001 MIZZ5ikE N fEF, RIX BCRP Wi A BE M, 1Cso N

0.3~100 pmol/L, 455 WK 2, ACT001 %t OAT1 4/~ 48.6 pmol/L.

S UC-EIE T JRIR . OAT3 /S SH-Bi 1 WE i 33 [ERUHR

OCT1 /- S “C-BALPY 2% OCT2 N~ FH HC- RIS 45 R E W, 30 umol/L ACTO001 #4524 15

WV 2% OATPIB1 /v 1 *H-GR BRI . P-gp /v min I Py (5 A 2013 3 7R, ACT001 7 30 pmol/L

S PH-H S . BSEP /31 *H-AREIHIR 12 IRFET, AT Py (8 2~4, HAIMEELS,

TSR BRI 58, 1Cso $K T 100 umol/L; 70 BCRP 41151157 Ko143 J& #MHE#E B B4 o

1204 OAT1 120 OAT3 120 OCTI1

100 1 1001 100
S 80 S 80+ < 80
% 601 :’i 60 ] £ o0
& 404 & 4] S 4

201 20 20

0 0 0

X PR 03 1 3 10 30 100 XHIE PR 03 1 3 10 30 100 XHE PGk 03 13 10 30 100
(i ACTO01/(umol-L™) & ACTO001/(umol-L™) BT ACT001/(umol-L™)
OCT2 OAT1BI OAT1B3

/%
/%
HH2/%

03 1 3 10 30 100 YR FI#E 03 1 3 10 30 100 W FIAE 03 1 3 10 30 100

T %
T ACT001/(umol-L™") F ACT001/(umol-L™") F ACTO01/(pmol-L™")

MDRI1 BCRP BSEP

/%
=%

/%

ok

YR 4ERL 1 3 10 30 100 DR ] 3 10 30 100 X R 1 3 10 30 100
LEPN ACT001/(umol-L™") WHERR ACT001/(umol-L™") F ACTO01/(umol-L™")

5 A g *P<0.05 “P<0.01
*P<0.05 ""P<0.01 vs control group

B2 ACTO01 JlER X SHEEHINENER (X+s,n=3)
Fig. 2 Inhibitory effect of ACT001 on clinical key transporters (X = s, n=23)

% 3 ACT001 7 Caco-2, MDCK-BCRP #1 MDCK-MDR1 4Bt X G145 35 B Papp (EH Re{E (X t5,n=3)
Table 3 Papp and R of ACT001 bi-directional transport in Caco-2, MDCK-BCRP and MDCK- MDRI1 cell (X £ s, n = 3)

Papp/(X107¢ cm-s™!)

[=] N T -1

2y ZH 5 W5 /(umol- L) AP—BL AP—BL Re
Caco-2 ACT001 30 1.08+0.33 3.18+0.64 2.95
ACT001+Ko143 30 1.1740.64 0.9440.07 0.80

ACTO01 + 4 i H K 30 1.10£0.07 2.67+0.02 2.43

MDCK-BCRP ACTO001 30 4404328 30.13+10.40 6.84
ACT001+Ko143 30 24.7246.12 43.90+18.72 1.78

MDCK-MDR1 ACTO001 30 30.4247.09 22.5743.01 0.74

ACTO001+4E ik 30 39.40+6.73 40.1445.38 1.02
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PLEHHELT ACTO01 76 Caco-2 4 Jifd 5 i
A48, fEESMIER 2 /8 BCRP 2 511 £ 3hi%iE,
R R E R AhHERE 3, BN BCRP #0171 f5
ACTO001 ¥ 5 RE 771k B R 4F . £ MDCK-BCRP 4
i, ACTO01 £ 30 umol/L ¥/ N 4524, A7)
(1) Papp {8 BE A 25 259K FE 38 KM FRAIS, 7E 30 pmol/L
WIET, SMEILREE, %0 BCRP #1il]7] Ko143
Ja bR B B A0 7 MDCK-MDR1 41 1,
ACTO01 %G X HAMEILS, %N P-gp M7
PR . Uil ACT001 Jy¥MHEH: 151k BCRP 1)
&Y.

34 FEHR

WKl 3 frzx, ACTO01 % & 72 h Al AN [FIFE L Hh
i LS-180 4 fg #MHEFE 12 14k P-gp BCRP ] mRNA
FIEKF, 5T 96 h K LA E4xitpl LS-180 41U
Wk, PHEAHE T RiTisi5 S 72 h 45 R

FUREFAE R H ) P-gp 5577, X P-gp I
SEMEE, HREE0LF] 262 5. 10 umol/L 1)
ACTO01 §%# & 72 h w435 L] P-gp A1 BCRP [
mRNA £iA/KT 8.98. 8.21 %, i 3. 20 umol/L [
ACTO01 & 72 h [ ff P-gp mRNA Fik/KF i
3.28. 1.66 f%; AMHFEIZM T, fif BCRP mRNA ik

Pgp @ D ERPAEPE» | 5x10°

B-actil e —— — —— - 42X10*

A B C D E

BCRP 7.2X10%

W — e — —

f-actin - — - 4.2} 10*
A F C D E

27,07
265
260
25.5 ]
2501

P-gp BCRP

mRNA MR Rk E

DO N R
| T AP LS I

A B CD E

A F CDE

AR
pmol-L™H)

B-FI#&F  C-ACT001 (3 pmol-L™') D-ACT001 (10
E-ACT001 (20 pmol-L™") F-FH#HZ, TEIFE
A-control  B-rifampicin C-ACTO001 (3 pmol-L™") D-ACTO001 (10

pmol'L™")  E-ACTO001 (20 pmol-L™')  F-isoliquiritin, same as

below figures
3 ACTO001 %t LS-180 Al P-gp 1 BCRP mRNA 3RiARY
=l (X+£s,n=3)
Fig. 3 Effect of ACT001 on P-gp and BCRP mRNA
expressions in LS-180 cells (X £ s, n=23)

AP B 243, 1.54 %, BAFIFERLK 4, 3.
10, 20 pumol/L f] ACT001 { P-gp & ARIAK T4
il i 3.06. 3.76. 1.44 fi5; MFIZAETR, ff BCRP
T ARIEKF 70 E 3.95. 2.92. 0.26 .

P-gp BCRP

B AR Rk

A B CD E A F CD E

E 4 ACTO001 Xf LS-180 £HBfl P-gp 1 BCRP BEAFIEHIEN (X +s,n=3)
Fig. 4 Effect of ACT001 on P-gp and BCRP protein expressions in LS-180 cells (X £ s, n =3)

4 g

Caco-2 4 e SV T NG5 w40 i, (R
Uf, TEARANEFRFAE T B R AT IIE E R Y
AR ELE M, A A B E R, HRE
EPER CEARRINE, 5N b A g R qnlnel,
RiFH Caco-2 4H AR ZY 75 31 i B s 5 14 oy B i A
—8, AR, EEML, BT IR,
SRS AR, EWAN 2R T 2 s R
A B ML AT PPN . 5 Caco-2 4HHBLTYAH
tt, LS-180 4Hfuti i rh 2 54 L ia R ik i 1d

FE N2 224K (pregnane X receptor, PXR) FlIZ&
M ANJE W) 5248 (steroid and xenobiotic receptor,
SXR) FIEIKFEL T8, PRI 5 R HUR oA R
SRS AR 20 75 TS R R LA AL 09,

10 5 9 B AT AR e B A RSB T2 % . ACT001
FEEP XTI BRI 1 282, BA BRI R M E.
26 Hl SCRRARE K B ZH 2390 A1 AT 7 AR 2 ok 2 236 0 31
ACTO01 HIAFAE, (HAHT T E KIER] ACT001 &
BCRP )4, BCRP 14 I fo 7 F A0 g 20 i o g
FikPo21, ACT001 Ei5HERE /1 R 4T, {HE /& BCRP
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R, IR AME S B AR FE 2 25200 .

AT 78 36 F ACTO01 [ 45 # RFAE A PBPK/PD
BALAE SRR ACTO001 ELAG 55 1 o i i [ 9% i35
P, FHARIIE ACT001 5 24518 44k 1) BARAE FH 5%
F o AT FUE IR RIS 4 £ FEERH ACTO01 52 BCRP
LA E BCRP Al P-gp 1115 571l BCRP £l P-gp
TEI B R b Rk, Rk, ACTO001 7ESEZBRM
H R gE 2K BCRP F1 P-gp FRAMHEE A 46 24 2%0%%
Bl —EFZM .

ACTO001 Il IRRT 2580 FR Fe R, R (i
B #LYK po ACT001 (20. 100, 500 mg/kg) 44 P IfiL
2Ry AT LLE BIZ) 5. 250 50 umol/L22),  [A] i
AHWFFTIERE 3. 104 20 pmol/L 3 MK JEAE NI
FANGEFIERT G 2R, DX A K
FEIE s A USSR ACTOOT [ SRRl AR B
HEHFZHHE.

KWL, ACT001 % P-gp #1 BCRP & H
BAHFESEEMIEM, P-gp. BCRP —# 51
AAHBENRYESSE, X P-gp M1 BCRP Fik/K
SRR, TS EN, AR
H I A a8 AR AU B 232400 3 IR 2459 - 25 W A ELAR
FHRS2T), 3 g IERR PR A ACTO01 W] RETEALE I 254040
AR T E R . SAh, R P-gp Al
BCRP i Rk Mg di =L 2itE, FEURIT
RORATAE. $7R ACTO001 7EIRK 55 BCRP #ll
HIFIEA A, X TRES N ACTO01 7E i ZH 231
i e 24 ) ) R R, TR R T . AR
ACT001 5#5¥)%e iz H 2 (B ORI 18 I
fifg, FENHIRRIRIR AR P24 7 &3 A RIE% .
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