- 606 - v E R R A AR 2014 4R 5 A5 34 445 5 1 CJITWM, May 2014, Vol. 34, No.5

LT b2 AR -4l g (0 PA50 3A4 i i
Tk SRR r_iﬁjz SE IS BT ST

HOB"? LA EFR? s A ki
MAEE? REET Ak HREE & AP

WE HR fABAZ3kx2ih-mieé % P450 3A4 (pregnane X receptor-cytochrome P450 3A4,
PXR-CYP3A4) T2 2 oLtk i it 57 FH A F 3 5 3 A7 %] PXR-CYP3A4 @R 9L 5 4. Hix AR LK
T M ¢9 PXR-CYP3A4 #4 % 4+ 3 AR 40 i 9% (human hepatoblastoma G2,HepG2) T A2 AR 45 A
REERABK, LA F AT F R4 PXR-CYP3A4S @369 1% 5 i, o, 5 B E K P 34T IE, 5
oo A bkt 4L (RIF,10 pmol/L) & 7] %} B 28 ( DMSO0,0. 1% ) . 25 4 4 32 &%) 8 20 ( A B 2 % Rc . Rf,
Rb2.Rg2.F2 .F1.Re, 48 | , % £ /% 5.10.25.50.100.200 pmol/L) ,## 4% B 6 AN E L, m
36.48 % 60 h GBIz ik Lk, m 2 CYP3A4 &k, it A 154, &R LEATBAaki, A
% %% Rc.Rf.Rb2.Rg2 .F2 .F1.Re,/F 48 I, £/% 50.100 wmol/L 422 30.48 #= 60 h B, % F14& 4
¥ I35 (P <0.05) , 2 254k E 200 wmol/L 432 48 4260 h B, AKX 23 Rb2 .Rg2 .F1 4% %4 3
BEXZTFRIFmEEAP<0.05), AR2H 48 hir Rc.Rf.Rb2.F2 .F1 21 CYP3A4 BiE it 5 (P <
0.05)., &t A F A FTHASLLE Rc.RF.Rb2.F2. F1, /- 48 [ &F £/ T vhifF CYP3A4 B,
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Screening Active Components in Compound Danshen Based on PXR-CYP3A4: an Experimental
Study XIAO Yong"'?, MA Zeng-chun’, WANG Yu-guang®, TAN Hong-ling*, LIU Hao-sheng 2,
Zhang Xian-xie®, LU Bei-bei’, TANG Xiang-lin®, LIANG Qian-de*, XIAO Cheng-rong®, and GAO
Yue'?® 1 School of Pharmaceutical Sciences, Central South University, Changsha (410013 ), China; 2
Beijing Institute of Radiation Medicine,Academy of Military Medical Sciences, Beijing (100850), China
ABSTRACT Objective To screen active components in Compound Danshen (CD) based on
pregnane X receptor-cytochrome P450 3A4 ( PXR-CYP3A4 ). Methods By using PXR-CYP3A stable
transfection human hepatoblastoma G2 (HepG2) cell lines engineering cell strain combined reporter
genes technology, active components that induce or inhibit PXR-CYP3A4 paths in CD were screened,
and confirmed at the level of enzymic activities. The experiment was divided into the positive control
group (RIF 10 wmol/L), the DMSO group (DMSO 0.1% ), each dose of treatment groups (ginsenoside
Rc, Rf, Rb2, Rg2, F2, F1, tanshinone I, isoborneol 5, 10, 25, 50, 100, and 200 uwmol/L; each with six
duplicates ). Cells medium was removed 36, 48, and 60 h after treatment. The activity of CYP3A4 was
then determined in the supernant and the fold induction was calculated. Results Compared with the DM-
SO group, the fold induction increased when ginsenoside Rc, Rf, Rb2, Rg2, F2, F1, tanshinone I, and
isoborneol 50 and 100 umol/L was respectively intervened for 36, 48, and 60 h (P <0.05). When cells
were treated with isoborneol 200 pmol/L for 48 and 60 h,the fold induction of ginsenoside Rb2, Rg2, and
F1 was significantly higher than that of the RIF group (P <0.05). Enzymic activity results showed that gin-
senoside Rc, Rf, Rb2, F2, and F1 could increase the enzyme activity of CYP3A4 at48 h (P <0.05). Con-
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W25 EAE L R 2RI 45 ) Kk A 25 1l AH
AR . XM E AR K AR AR 25k
SRR, MM (02 PA50(CYP450) fiff 5% 524
WPk AR, 2 259 18] S e A E AR i R R A
5 YTER AT & P AR SO : 55— 25 T A4S R
IR 2 E A N B A AL A b R SR K A, b A R
SRR Ok (A T () CYP450 i 45 — 45 T AR
NAEZY S — e IR RS G . CYP3A4 241
Jfl CYP450 (Y, 2 5 50% LA LIl R 245 14
ARARHE, ZE 25 A QU R0 245 ) A8 B AR 5 T e 4 T
ERS .

BH 2 mFEE . =Bk R A, BA 9 Ik
P8 SRR Z DAL, G RIAT T et O I e O B
R 2Ty o PES oK RSy 2 e
W RV Sy EE NS 1 SR A Y. =
EEER S AAAS R M= LREHF, KPP AS BT
Rb2 .Rc.Re.Rf.F1.F2.Rg2.Ro b=+t H FLA
Y o NI A SR I = £ AB R RD2
Rc .Re .Rf .F1.F2 Rg2 .Ro, F}& H IRIEVESG P15
i 1T DA S oK R v i s Je B A R s v 42 o Rl AR S 50
FEHIIM AR & CYP3A4 75 Ay WUIL S 14 5 7 Al
i Jet Bl T4 P BRI 1Y 43 D T8 € ' 2 AT A5 35k R e e e
e N F BF 4 B JE ( human hepatoblastoma G2,
HepG2) T2 bk 240 i, 1 37 J% T 22 ot 52 1A - 4 Jif €2
% P450 3A4 (Pregnane X Receptor-Cytochrome
P450 3A4,PXR-CYP3A4 ) il i 11 245 4 AH 1 AE FH b
IR A W5 T P12 07 v o Z 18 AH AR R i AT
WsE'S . AW 3T PXR-CYP3A4 il i 125 4 1.
VERIPR R B AR, K482 7 FH S Xt CYP3A4 A1
a2 1y, B T S AR AR A R
G YRR =R

MRl A%

1 4ifff PXR-CYP3A FaiE# Yt HepG, T.7¢
AR AR 20 M IR, HepG, M4 S2 %
ERAF o

2 i AZR1F Rb2,20 mg, it 11374 -
200603; A % = H Rc, 20 mg, #it 5. 11641 -
200802; A % % if Re, 20 mg, 4t 5: 11179 =
200702; A & 2 # Rf, 20 mg, it 5: 11789 -

Ginsenoside Rc, Rf, Rb2, F2, F1, tanshinone 1, and isoborneol in DC could induce CYP3A4

cytochrome P450 3A4 ;pregnane X receptor;Compound Danshen;drug interaction

200603 ;F1,20 mg,lt*5: 11274 -200703; A S 2
1 F2,20 mg, #it 5. 11773 - 200606; A\ 2 12 if
Rg2,20 mg,#it5: 11779 -200801; A %1 Ro,
20 mg,ft5: 11183 -200604 ; F} 20 [ ,20 mg, 4t
“5: 11823 -200605 ; 57 Je i ,20 mg, #t=: 11631 -
200906 M T [ 25 & A= W ol o A E s R e O
(RIF),1 g,#t%5: B74218, 2 Merck A7,

3 WA KA E  MEM RO (it 5.
NWEO0403) .EDTA Jififf (#it %5 : SLBC7668) .E Wb
HER (NEAA H#LS . AWG16123) i 4 LT (5
NXA0544 ) ¥4 4135 [ Hyclone 23 &) 7= i ; Guisssia %¢
SERHILR F) & (5. 0451201 ) 2 E NEB 2 Al 7™
i Victor X5 bR 5 E PerkinElmer 2\ &l 7=
it s P450-Glo™ CYP3A4 Assay with Luciferin-IPA,
(#it5: 0000009296 ) It T3 [E Promega AF].

4 K 4EAR & PXR-CYP3A a5 &% Yy
HepG, T 40 bk i A< 50 00 25 A B IR A7, B R Al
MEM,10 % &= FBS,1% NEAA ; A9 41 fits
# HepG, NAZEMEIRATE, HHMITE S 10% KIE 541l
B MEM SEe8sgdih . DL BRI iA37 C,
5% CO, Jiff g s Mk % IO BB K ) 240
WL TS5, AR B A A SO A2 R G A TR

4.1 CYP3A4 5OCRMH R A FL A 2525/
—K,0. 25 % REHN L TR A0 3%, B L1 x 10°/
fLEEF T 96 FLARF,37 C 5% CO, AR 7%, K
H AN ) B2 1 32 12l rb 24 00 I 28 38 A XU B o5 Ak
1) 96 FLAR T, 1R FEIRA),37 C 5% CO, WA=,
VR T PH2 07 v i) Z2 0 4, AT A 57 AR i
YR ARIEAT PXR BOE FRIETRIE , 577156 25 9 o3 A ik 2
FAJEH 5,10 .25 .50 ,100 .200 pmol/L, % & FHAE X 1]
41(RIF,10 pmollL) , 5% iE 41 (DMS0,0.1%) ,
TP E 6 MRS, 2536 h 60 h J5HIK
YRS IR 0, AT 9OE I 2 . CYP3A4 FEL K i
& % % 1 NEB BioLux Gaussia Luciferase
Assay Kit £l i 7] &, 7& BioLux Gluc Assay
Buffer 1 mL H/ii A BioLux Gluc Substrate 10 pL,
HENR SR Sy e SR i i . WeE 20 pb 4 i ks 5
e g BRI AR AL RS LI 50wl S8 tH
A, VRS o SRS ARG T A2 2RI, Of
ICAb2E R OEBUE . 25 B D e R BTG 1 S5 1
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FIXF RS CYP3A4 286 2 B M 1 FLAAE AR i A%
#1(fold induction) . 5 A5 ECH T B e i 25 H7%

% PXR g iy ss , LU =X CYP3A4 i %
BN

4.2 EIPS0 AR CYP3A4 Hil i PE
PRI Sk itE— 25 B UE & 5 P2 7 A2 i

PXR-CYP3A4 il g5z, B T A S B AT Re \Rf,
Rb2 \F2 \F1 #4755 50, H] HepG, 4t i 7E 4H il /K - £
M CYP3A4 3G PE, 767 S 46 vh 25 W Ak B 43 0l T
24 36 .48 .60 h X} CYP3A4 it P #E AT #I , A& BH
48 h 4 RAF w45 % . Bt 7 iE =X 58 5 if K 7E
48 hifE ARz o A0 5 3% 25 14 | BH X E R 71
Xof BRI B ST SO R . 250 PR 48 h Z )5 FE N
Luciferin-IPA JIEYIHT I RE SR LG V4000, FH & A3 pl
Luciferin-IPA BT i 35 72 BB 4. 2L m A Lu-

BRI 50 pl FEFREE 2 HAR, A 50 wL 264
WA, TR . IR E 20 min, A5 HEEAR Li#
Trfbse R IER, e sl B EUE

5 %it#Jd7ik  FH SPSS 10. 0 St #h b ke T t
g, 2 BRI LA x s /R ,P <0.05 N2ERAS

X

# R

1 RHLMESISRERE (R S5EH
tHEZH Hdss , NS 2 FF Rf.Rb2 .Rg2 .F2 .F1.Re [ J}
2B 1 5 e i 10 wmol/L 2H 4% B} 8] 5535 5 A5 80T+
.%, AZ 4 Re \Rf \Rb2 .Rg2 .F2 .F1 .Re M F}+Z:fi

St 50,100 pwmol/L 20 4% B a] 2537 S0 BTt
ﬂ,ﬁﬁiﬁﬁ%Tf’%ﬁX(P <0.05). SFHMEXTIRZ
Feds, A4 Rb2 \Rg2 .F1 200 wmol/L 4143 48

ciferin-IPA IR 59556, 37 C ¥ H60 min, 160 h 5580 (P <0.05),
F1 SHASKFSIFEFEUEER (x£s)
25 ] 5 wmol/L 10 wmol/L 25 pmoliL 50 pmol/L 100 pmoliL 200 pmol/L
[{ER il 30 h — 7.41£0.63" — — — —
48 h — 7.98+0.75* — — — —
60 h — 9.42 +1.48 — — — —
RO 6 30h 1 1 1 1 1 1
48 h 1 1 1 1 1 1
60 h 1 1 1 1 1 1
ANZEAF Re 6 30h 0.64+0.09 0.89 +0.11 1.12+0.10  1.611+0.200* 2.49+0.13* 3.277+0.060*
48h  1.21:0.36 1.59+0.13 2.45+0.42 2.940%0.180° 3.77+0.29* 5.746+0.080"
60 h  1.72+0.57 2.63+0.96 3.16 +0.38" 4.363+£0.190*° 5.41+0.41* 6.157+0.810"
NSRBI Rf 6 30h 2.07:0.04" 1.95x0.26 1.92+0.22 2.601+0.940* 2.48+0.17* 2.871+0.150"
48h  1.94:0.09 2.04 +0.16 2.27£0.31  2.414+0.460* 2.51+0.11* 4.730+0.170*
60h  1.78+0.09 1.73+0.04* 2.46+0.54" 2.426+0.130* 2.93%0.16* 5.712+0.530"
ASB2H Rb2 6 30h 1.78+0.21* 1.7320.24*  2.37+0.40° 2.937+0.300* 3.84+0.39° 6.154+0.760 "
48h 1.71+0.16" 1.76+0.25" 2.50+0.46* 3.270+0.260* 4.61+0.55* 9.110+0.290*%
60h  1.74+0.26 1.76 +0.04*  2.47+0.86" 3.392+0.180° 5.00x0.26% 10.293 +0.400*%
A BH Rg2 6 30h 3.21+0.05* 3.23x0.08" 3.50+0.48° 3.800+0.330" 4.54+0.64° 5.000=0.170"
48h  3.36+0.09° 3.58+0.19"  4.47+0.52* 4.270+0.620" 5.59+0.18* 10.740+0.570*%
60h  3.21+0.21* 3.90+0.51* 5.77+0.72* 4.700+0.250* 6.40+0.26* 12.020 +0.420*%
NZ B 2 6 30h 2.10%0.15* 2.3320.31*  3.40+0.97° 4.103+0.480" 5.46+1.47° 5.759+0.190"
48h  2.61:0.19* 3.57+0.16* 5.66+0.35" 6.810=0.250* 8.73+0.72* 8.710+0.240°*
60h 2.83+0.21* 4.05%0.24"*  6.46+2.48* 7.714+1.550" 10.10+0.10* 9.979+0.740"
AZBHF 6 30h 2.73:0.17* 3.60:0.48* 5.02+0.43* 5.191:0.210* 6.77+0.92* 10.272+0.640*%
48h  3.26:0.26° 4.13+0.31* 5.21+0.21* 5.240=0.160* 6.27 +0.18* 14.690 +1.100*%
60h  3.36+0.13* 1.68+0.06" 5.27+0.20° 5.815+0.220" 6.03+1.37* 15.261+1.220*%
AZB R Re 6 30h 1.19+0.06 1.54 £0.20* 1.74=0.15* 1.867 £0.010* 2.52+0.06" 3.475+0.140"
48h  1.10x0.07 2.96+0.15*  1.81+0.24 1.892+0.190* 2.59+0.16° 3.710%0.210*
60h  1.10£0.21 3.80+0.06" 1.76+0.29° 2.088+0.180" 2.83+0.25° 3.91120.350"
ST 6 30h 3.62+0.65" 3.78%0.39" 3.52+0.54° 5.789+0.420" 6.61+0.89° 6.613+0.890"
48h  3.70+0.81° 3.82+0.14*  4.38%0.17* 6.230+0.290* 7.57+0.94* 5.380+0.130"
60h  3.75+0.10* 3.80+0.06* 5.61+0.27* 6.915+0.400* ' 8.64+1.19° 4.710+0.014*
FIZHEA 1 6 30h 3.53%0.43" 3.6320.40" .4.69:0.64° 3.803+0.870"° 3.53+0.15° 1.337 £0.430
48 h  3.59+0.45* 3.71+0.27°° 5.14+0.61° 4.080 £0.490* 3.65+0.36" 1.8500.410
60h - 3.64+0.09* 3.81+0.04% 5.91+1.22* 4.386+0.520" 3.74+0.03* 2.465=0.670

TR VDG BRI O 1, B DL U R s S I R LS, * P <0. 055 S Xt R4 H L, “P <0.05
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2 BANNSTY 48 h CYP3A4 i 5%k i
(#£2) SEAxEALE, ASBH Rf Rb2 F2,
F1 415 S5 80 =, AS 217 Re. RfURb2 .F2 . F1
(1) 25 .50 umol/L 4% A58t =i, 22 79 Gt 2
B X (P<0.05),

R2 BHEBNSY 48 h CYP3A4 FHREELE (X £s )
%=L n 5 wmollL 10 pmolll 25 wmolll 50 wmollL
PR IR 6 — 4.23+0.22* — —
AR 6 — 0.990.03 — —
ASE#HRc 6 1.07+0.06 1.04£0.03 1.28+0.14* 1.591 £0.115 "
NS RS 6 1.00+0.10 1.22+0.04 " 1.57+0.03 " 1.986 £0.372 "
AZ 1 Rb2 6 1.19+0.01 1.52£0.07" 1.64£0.10" 1.791£0.029 *
NSRF R 6 1.18£0.01 2.28+0.06 " 2.45+0.19" 2.637 £0.086 "

(=2}

NZRHF 1.18+0.11 1.61£0.11* 1.720.05" 1.966 £0.147 *
B AU AT 1 BRI R s SR IRAL LR, P <0.05

5] it

ST PS5 UFFSE e IR =B AN UK A
125 ANGABHAF S o PES AR K oy 32 22
KA A Y TS IMERR R LA R R LA |
FIEAER A B .C.D .E.F.G DI M 2B R Fl Kk S 5 IR 4
PRV B2 i 2B G W RS S
I JFBE A %, IANA A § B BRI BT

CYP Rl 1 il = 175 5 0 5 SO i Pk 245 A
YEFI EZ R, BT — R 6 2E o0 18 35 5l i
SFP IR A Y, MBS T 5 — Rl s o i 4
B BRAFAE , 80T HIG PR RSy — a1 A A AR
I, AT 5 0] = B2 1 i A i 24 4 38, 6 ol ek 59
TR 7 10 2 3800 1, T T N g R A e
HATHESE P26 CYP (45 VR F T L0 w24 )
LI PRI T SRR 43V AL, #57 v 24 22 8] B Py 24
I RAI AR, DTG 16 PR A5 BRI 24 , 6k 60 25 1) A
TAE RIS B R 2 8 P Y 2 A bk A
CYP [l AR 4l H AL PP 5 AR 72 AR E A 16 4
FER RGN 29 AW KRB AN, X AR 4 A% 5 AR
WHE AR . CYP3A4 J& Rk KA Rk,
25 NEIFIE CYP 119 30% ~40% , 4 50% 125458
i HE AR

ARSI RS TR T WA Gaussia %6
Z R pGLuc-Basic 245, W5 F 2 A
A PXR FRHAMAIL Y HepG2 Uil , i 1t G418 it
P AR A AR e Y 20 LR, 122 200 Rk LA 6 R 3 o
TG ZR W 2 A, S0 5 fi, L v AR T 5 R AL
s o AR SEB AT BE R A T L R 3RS

FasE Y HepG2 4Rk , a7 fh i 1t 25 B8 1) e 4, AT
KRR T gk ol i 3R ™ . AR T PXR-
CYP3A4 i F& i 25 W AH BAE P i e He R, R IR
IS5 AS A Re .Rf.Rb2 .Rg2 .F2 .F1 .Re, J}
Z 1, %%t CYP3A4 451, CYP3A4 [iff
TEPERF SR 45 R LW A2 B4 Re \Rf .Rb2 .F2 .F1 AT
e CYP3A4 figiE M, NS R 1 Rc.Rf.Rb2 F2,
F1 RASH =L EER Sy, G HERHEHE
AFASBEXME RG NG IEEDIRE N R
5 GIERG G5 U E I A T
iy 255 25 AR | R UM T T2
TElm R 25 5 H oAb 259 & i, i T AZS 2 Re.,
Rf.Rb2 .F2 .F1 X} 2541t CYP3A4 A% 1EH ,
XA AT R M 24 3550 R A3 F4) A PR e R AT 77 A 2
VolaI A EAE R o A 3 R FH AR S AR A e e 9
FXPFSHIR S 2 EZ s A AR CYP LT 1)
WVEREATIRSE , S5 R LB SE T SHSE LA ik
P2 & CYP1A2 (1 38 4 P 4 i 57, = R 2
CYP2C9 1 5e 4+ PE 3 il 71, B P+ = Wi & b 55 1
CYP2C9 (iR AT 7 "%,

B 52 7 FH 5 A2 104 XF CYP450 il 11 5% i)
VER R E T ST 3Rl . BA— 76 o
X CYP450 [if 7 119 52 i v] B8 5 Mk 5 &2 Jr F 245 B K
ANHATR], B BRI R v 2 S AR 0GR, Xl IR
IS T —2 TAEM R PR HE AR A
JHEAHORE A 3 38 0% 1R 2R 5 &2 7 2 S e AR 6 A
CYP SR 815 VE AT R G5

2 % x #t
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