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) 754 3% I 4m 0L 48 hJG , KRB 92 B 3¢ K B2 A-Bir4% R (RT-PCR ) i) € 48 . CYP1A2 . CYP2C9 ,CYP2C19 ,CYP2D6 .CYP2E1 ,
CYP3A4 mRNA #9 &£ ; 5K A Western blot 3% & 48 i, CYP3A4 .CYP1A2 .CYP2C19.CYP2C9 & & #9 % ik , KA & 2k A i i
TRk R M - ek ak el 09 A8 AsRiA e O A Rk B R CYP3A4 & E, B XIE & MM R (0.3% =~ F AT
A48 TR b RR (30 pmol/L A45-F 100 pmol/L 3 K 4>) 48, ¥ 18 X Wistar K R MY 4 = & 3 J&[F 55 F AR 2F 4 b
(CMC-Na) 48,554 A (1.613 mg/kg) 28 M KA (50 mg/kg) 41, i 45 6 d ig 2425 )6 M52 K ROk 1-5 ok ik £ 4 iR ik B0 3|
& CYP3A1 . CYP3A2 %M ; £ Al RT-PCR % £ CYPSA mRNA ¢4 & ik . 2R :3.1.0.5 pg/ml>5A4v Hu3sFc2a e 48 hJa , 55 Mt B
Yo%, HepG2 @ e+ CYP2C9.CYP2C19 . CYP2EL . CYP3A4 mRNA % i34 3% ,CYP3A4 & & £ A 3% ,CYP3A4 E WG %, £ 573
Aot FEL(P<0.05), 5 axrBarbin, K KA AR CYP3AL .CYP3A2 # 43 5% ,CYP3AL .CYP3A2 mRNA £ k3% 3%, £
FH A G FEL(P<0.05), L5ttt CYP A — 2 89355468 , L4 7T A L5 3% 3% CYP mRNA #9 £k AE A A %
KR SSAVAL T AR HepG2 48 it 2818 &% Pusos K R

Study on the Induction Effects of Liushen Pill on the Activity of CYP

JIANG Bo', ZHANG Feng', WANG Chang-hong’, CHEN Wan-sheng' (1.Dept. of Pharmacy, Shanghai Chang-
zheng Hospital, Shanghai 200003, China; 2.Institute of Chinese Materia Medica, Shanghai University of Tradi-
tional Chinese Medicine, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To study the induction effects of Liushen pill on the activity of CYP. METHODS: Human hepatoma
hepG2 cells were subcultured in vitro. After the cells were cultured in 3 pg/ml, 1 pug/ml and 0.5 pg/ml Liushen pill solutions (take
pill quality plan, the same below) for 48 h, real-time quantitative fluorescent polymerase chain reaction (RT-PCR) technology was
used to determine the expression of CYP1AZ, CYP2C9, CYP2C19, CYP2D6, CYP2El and CYP3A4 mRNA in cells; Western
blot method was respectively employed to determine the expression of CYP3A4 , CYP1AZ, CYP2C19, CYP2CY protein in cells,
and HPLC-MS was adopted to determine the content of metabolite 1-hydroxy midazolam of midazolam, and the activity of
CYP3A4 was showed by formation rate of midazolam. There set a negative control group (isometric dimethyl sulfoxide) and posi-
tive control groups (30 pmol/L rifampicin and 100 umol/L dexamethasone). 18 Wistar rats were randomly divided into blank con-
trol group [isometric sodium carboxymethyl cellulose solution (CMC-Na)], Liushen pill group (1.613 mg/kg) and dexamethasone
group (50 mg/kg). After the drugs were administered to these rats for 6 days, ig, the production rates of 1-hydroxymidazolam in
rats’ liver microsomes were determined to judge the activity level of CYP3A; RT-PCR method was adopted to determine the expres-
sion of CYP3A1, CYP3A2 mRNA. RESULTS: After the cells were cultured in 3 pg/ml, 1 pg/ml and 0.5 pg/ml Liushen pill solu-
tions for 48 h, compared with negative control group, the expression level of CYP2C9, CYP2C19, CYP2EL and CYP3A4 mRNA
were increased, CYP3A4 protein was increased and the activity of CYP3A4 was increased, with significant difference (P<<0.05).
Compared with blank control group, the activity of CYP3A1, CYP3AZ2 in rats’ liver microsomes was increased and the experssion
levels of CYP3A1,CYP3A2 mRNA were increased, with significant difference (P<<0.05). CONCLUSIONS: Liushen pill has cer-
tain inductive effects on CYP by a mechanism that may be related to the increase in the expression of CYP mRNA.
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T RRE WX 2 AT B AN 2 A e AR A, e PG 2457
I R 22 # e, e 25 B B Ay B 4%, 20 o E A
CYP WYJEY 75 TR s fm il 0™, AR KRR 251 AR 2y
YIEIAAEAEHY, CYP S5 AR 2 300 4350 25 4 A9 4351,
CYP3A4 & 5 24 5 4 % 25 %) 50% 19 A% , i CYP2D6,
CYP2C9. CYPIA2, CYP2A6 Hl CYP2C19 43 5 4 5 30% .
10% 4% 2% 2%" . HENGR FFRR L2 1 EH5F X CYP
T 25 AR B AR FET, i % CYP 75 S A 25 A0 B AR FDFIT 4%
ARG F AR B, CYP3A4 M5 S AT BN A WAL
S A 250 A0 2 FRAE D855 B ARk I o, AR IR A
WS, T —FP A 5 0 TR AL AR HepG2 21 B S M i HEAS
B AT T RSS2 Y% HepG2 4liJifl CYP3A4 mRNA 57
3 38 PTG 1k 15 SAE Y. A3 T B b IR,
FERASHALNT CYP 5 A 5T, 8 2o A P SE 96 1F— 2
LioaTIie

1 ##
1.1 X3§

1200 7Y = Z0HORH A, A4 6410A 78 — 5 DU T AR Bk
JRIEAY (35 1 Agilent 23 7] ) 5 Odyssey £1 A 2 Y AR AL (35
Li-Cor 23 F] ) ; UV-2550 T 58 4 43 56 6 B ( H AR B HE AN ] ) 5
BP211D # 5 43 Z — B 43 B K (12 [# Sartorius 23 A ) 5
UNIVERSAL 32R B! & (¥4 ¥k £ .0 1 (75 [ Hettich 22 w] )
VX200 R eIk 7 % ( 36 [# Labnet 23 #) ) ; ULT1786-3-V37 &l
HEBACIR VKFE (32 [ Reveo 24 H] ) o
1.2 #R5iF

FNHRILC TR o B2 A R F] L HES 110503, Bk -
3.125 mg/FL) ;s DMEM @i 32 0L I 4 L3k (FBS) JBREG AN
i Rl B A W A 35 [ Gibeo 28 H s BERR R — 2 IR
(DEPC, A T AW TRA WA /N —HT RPN
BRI S PRI A 25 15 Abcam 23 ] 3 G425 ks (Ht
5 :171250-200401 ) \EFfilime (L5 : 100336-200703) , FHPEZ54)
FI 48 - (RIF, L2+ 130496-200702) . Hi1 ZE K % (DEX, #L 2
100129-201105) 30 [ H 65 25 A e WFTE e , 28 35 K F
98% ; GAPDH . MTT ., JH B i AR N2 04 — 4% ik (NADPH) | 6-ff
T 2 6 T ) 2 AR Sl A — S AL BE I B 55 [ Sigma
N ) s RNAiso™ Plus i85l . PrimeScript™ RT reagent kit i#7) £5 .
SYBR Premix Ex Taq™ reagent kit {#7{l| & 1l Thermal Cycler Di-
ce™ S I B¢ G B A Wt S (RT-PCR)AX I [ Rz A=) T
A RAF ; N W FE AL (DMSO) #11 H fi % Merck 2
I SR RS S g1 a7 VTR
1.3 54k

Wistar K FL, & , i d 180~200 g, i b #0736 va 52560 3
Y7 PR A2 AR B [ 52 58 sh W FHF P IE 5 : SCXK ()
2007-0005], HepG2 A LIG T R Be 24 % o
2 FHik
2.1 HepG2 B MK
2.1.1 AR AR S AR B HepG2 43 5% 35 78 100 mm 1% 25 1L
o, BEFECN £ 10% FBS (1 DMEM B335 58 (5 1% W) |
F 37 °C.5% CO.AMMIEEFEFa P H53% . H 0.25% BEER (1 Rk
90 % flA 1 HepG2 4IIETH AL T3k, LA 1x10° ml ™ 42 R0 3] 6 FLAR
T37 °C 5% CO.AMMIEFRAETE 24 h), H7SHAL(3.1.0.5
pg/ml, LI, R [A]) 5k BH 4 259 (RIF 30 pmol/L . DEX
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100 umol/L) A4 JC IfiL 7 DMEM 40 i 55 F2 M K5 FR i i o 3008 ikt
BAH:XT R (0.3% DMSO) . H—WJER 6 ZFL. HFR4iiE48 h
Je Bl BRI ISR R 5% vl (PBS) 3 1k , LA 4iAE 43 51 FH
T RNA/EEE A A FE IS 2 2
2.1.2 48 CYP mRNA FiE Ml B 2,117 5 #7410
HZ, I RNAiso™ Plus 5 #2£ B HepG2 4 HI 1Y £ RNA, £ DN-
ase | AbPEJ5 ¥ F DEPCYS IR . B 10 pl & RNA ¥E47 1% B8
BRI FL K, K60 28 S FIT 18 S 4571 F 58 45 11 1T RNA A9 I 1
PA PrimeScript™ RT reagent kit & 7] & 17 RT-PCR, L i %% 5%
K45 (19 cDNA M4 T RT-PCR (2% SCHR[1013% 31519 )5
IR 1), WEEFN £F 37 °C 15 min, 85 °C 10 s(¥ikE 5%
JZI) o RT-PCRR ALY AL :95 C 105595 C 58,
60 °C 30 s,40 MEFR. 22 hJG V&5, Bl RT-PCR [ 1
2R A A B 2, FREA TR A M o 9SG IR R RN AR v R
7R G 1 B 1R W 25 ik 8 B R 2 ik b B
Ac=c(BRYIEH) —c (NS IEH) , Ade.=c. (N2 ) /e, (KT ]
4, Ho 2722 R A 4 H B3 (R B0 2 SR ARG T X BE 4
PR E; e Fn T 8 i Sk 1) A I G SR IBI R, — ik
62 AL,
*1 5|¥FF(CYP)
Tab 1 Primer sequence(CYP)

A RIS =3 ) B, C

CYP3A4 ATTCAGCAAGAAGAACAAGGACA 57
TGGTGTTCTCAGGCACAGAT

CYPIA2 TCGTAAACCAGTGGCAGGT 51
GGTCAGGTCGACTTTCACG

CYP2CY CTGGATGAAGGTGGCAATTT 55
AGATGGATAATGCCCCAGAG

CYP2C19 GAGGAGTTTTCTGGAAGAGGCC 62
CATTGCTGAAAACGATTCCAAA

CYP2D6 CTTTCTGCGCGAGGTGCT 60
TGGGTCAGGAAAGCCTTTTG

CYP2EL GACTGTGGCCGACCTGTT 60
ACTACGACTGTGCCCTTGG

GAPDH ACCACAGTCCATGCCATCAC 60
TCCACCACCCTGTTGCTGTA

2.1.3 M CYPEFIFRAMME B 2. 11" F ARl i,
5% 10 % A7 22 R T e BE I HL Uk s R i 22 3%
It KR E L LA/NERPT A CYP3A4 . CYPLIA2 . CYP2CY Fl
CYP2C19 h—¥i , LT AMRIE R FEht/ N e BB 1 (1g) G
i, N\ GAPDH Sy BEHTIA N ik, Odyssey £150 o A%
AL H . % F Quantity One 4.6 B4 254 WEA 756 56 FE 4
M, RFE CYP E A RIS, F—IREER 64 fL.

2.1.4 4 CYP3AAIEHERM A BC2. 1.1 I N AR ANAE, i
NG RET 25 PKE A (10 pmol/L) AR5 IR -5 3 3 (0.5
mg/ml NADPH., 10 mmol/L 6-f fi2 % % % . 0.8 U/ml 6-1 iR 4
BN S A5 mmol/L — AR ) LI 6 hJE, A 2 fi58Y
EA AR (150 ng/ml) 97K C IS IDTIE R, 14 000xg
B0 10 min, B IR 28R T AR B A, DARRGA
M A A0 FE CYP3A4 I PE . Bk E X6 E 1L,

2.2 KEBHEHR

221 KE CYP3A mRNA EiEME 18 H Wistar K [ fifi
ML A3y 28 0T R[22 R Y L 27 2 28 B (CMIC-Na) 141 /< Al
AL(1.613 mg/kg) 41 \DEX (50 mg/kg) 4 ,ig 4524 , 4 R 11K, i%

China FPharmacy 2015 Vol. 26 Mo, 1€ - 2169 -



226 do AL ZY 12 h 5 B FHEAL S8 B, B BT il 45
RNA, #17 RT-PCR (&7 CHR [ 111335 97 91 L3 2) W
CYP3A1,CYP3A2 mRNA [ 3Rk, LR 4R “2.1.27 Wi F .
AR 1 000K B d Hy 3.125 g, Fi B4 A4 % 5k Ay 7] 1k 4t
=Ny NNl
#z2 5¥FEF(CYP3A)
Tab 2 Primer sequence(CYP3A)

JEN Il —3') BAIRE, C

CYP3A2 GCTCTTGATGCATGGTTAAAGATTTG 59
ATCACAGACCTTGCCAACTCCTT

CYP3AI ATGTTCCCTGTCATCGAACAGTATG 60
TTCACAGGGACAGGTTTGCCT

factin CTGGCCCGGACCTGACAGA 64
GCGGCAGTGGCCATCTCTC

2.2.2 KRR CYP3ATEMEMME Ad 54525 “2.2.17T ~F
oo RUREEZG 12 Wl &I BTk K B AR 1 mg/ml,
TINATRE 2Pk ik s 5 05 Sh il L e s, & P9 5 i e
(150 ng/ml) B G VKEERDTIEE A , 14 000xg 5.0 10 min, B
P TV 5 S 2 s SR A T ARG
2.3 HFHitFEHE
SR SPSS 13.0 A b FRE i . Fidli LAx + s R, 25 412K
P TR kL R R ST . P<0.05 W EFH S
PES3E
3 R
3.1 HepG2ZHHE 67 EE CYP mRNA RiZHMELE R
3.1.0.5 pg/ml 7S AL5 100 pmol/L DEX ., 30 pmol/L RIF
K FR4NHE 48 he , 5 BAE XS BE L 4%, HepG2 4 g of CYP2C9 .,
CYP2C19.CYP2E1(RIF Xf b LGt 11247 L) .CYP3A4 mRNA
FaRH R, 22 S A iR X (P<<0.05) . HepG2 41 ity 6 F 3=
ZLCYP mRNA 55 1 e 45 5 L4 3
=3 HepG2AM6FEE CYP mRNA RiZHMELE R (x +
s,n=06)
Tab 3 Determination results of the expression of 6 kinds of
main CYP mRNA of HepG2 cells(X £ 5,n=06)

, mRNAMRT R
Vs [H
el i CYPIA2  CYP2C9 CYP2CI9 CYP2D6  CYP2El  CYP3A4
PR 100£0.03 1.00£0.08 1.00£0.09 100£0.11 1.00£0.06 1.00£0.09

DEX 100 pmol/L  092+0.06 3.15£021° 1.76£0.12° 1.08£0.07 126£0.08" 187+0.13
RIF 30 pmol/L 0712005 1.71£0.12° 1.6610.11" 0904006 1114007 1.78+0.12°
i Jpg/m  087+006 1.99£0.13° 2.04£0.14" 1.04£0.07 1.49£0.10" 6.00+0.40°
[ pg/m 0811011 2651018 1.63+0.11" 1.01£0.07 134£0.09" 3.81+0.26°
0.5 pg/ml 082£0.05 1.60£0.11 134£0.09° 1114007 0.82£0.06 1214008
ST R H A, *P<<0.05
Note: vs. negative control, " P<<0.05
3.2 HepG2ZHE6MEECYPERKRIEZMNELER
3.1.0.5 pg/ml 7S #AL5 100 pumol/L DEX 30 pmol/L RIF
EIRANNE 48 he , S5 BRI LAy, CYP3A4 B [ Fak I B 3%
i, Hofth CYPAEALMIASHI R . HepG2 4 6 Ff £ 2 CYP E
FEIE I AE 45 R L 1 (Hid CYP2D6 . CYP2EL 8 F oK L ik
22 o
3.3 HepG24HiE CYP3A4EMERIMES R
3.1.0.5 pg/ml 7S AL 5 100 wmol/L DEX .30 wmol/L RIF
KEFRANE A8 h T, 5 B P X IR LA, B T 25 vk ik i AR A Qi
PR 1R SRR S Y AR R I T R E R A G R
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e, — —— W CcYP2Cl9
T S S S \ DD

e e up— YRR

R S R S S S  C/PDH

i 3 RIF DEX  /HiiL ML AL
3 pg/ml 1 pg/ml 0.5 pg/ml

1 HepG2Hf6FEE CYPEARIZHNELE R
Fig 1 Determination results of the expression of 6 kinds of

main CYP proteins of HepG2 cells

X (P<<0.05) , F W75 # AL X CYP3A4 mRNA (1375 511 i 9
1. HepG2 i CYP3A4TEVERYIMIELE R WA 4.
R4 HepG24HH CYP3A4EMMMELE R (X t5,n=06)
Tab 4 Determination results of the activity of CYP3A4 of
HepG2 cells(x +s5,n=06)

] e 1-FR AR A 4 AR  pmol/ (minmillion cells)
I E3ORE 2884022
RIF 100 pmol/L 3.5010.10°
DEX 30 wmol/L 5.77+0.09°
AL 3 ug/nl 7414055
1 pg/ml 60.680.17
0.5 wg/ml 5.2540.08°

T SEAMEX IR 4L, “P<<0.05

Note: vs. negative control, *P<<0.05
34 HAXRAFAF CYP3A mRNA REMTME LR

523 R B LB, o8 A AL A R BUIF JIE CYP3AL,
CYP3A2 mRNA k58 , DEX 4 CYP3A1 mRNA k185,
P2 5 A Y32 L (P<0.05) . 4% 41K UK E CYP3AL,
CYP3A2 mRNA LIkl E 45 1 LK 5,
x5 HBAKXRFIECYP3A mRNA RIZMMELER (X +s,
n=06)
Tab 5 Determination results of the expression of CYP3A
mRNA in the livers in all groups(x +s,n=6)

- o mRNAFIH ik

A4 A gk CYP3AL CYP3A2

SR 1004021 100+0.15

DEX# 50 3954044 091£0.30

A 1.613 135£0.18" 254£039°
e Has XA b, * P<<0.05

Note: vs. blank control group, *P<<0.05
35 BAKXBRIFHECYP3A FEHMHNELR

525 (% I 4 He A, DEX 2H 5 75 # AL 4 K BRI Biok (4
CYP3A [ 1-F2SEBR IR AR R T 57, B CYP3A TGP i
(P<<0.05). &LHAREUFIE CYP3A TP 5 45 5 02 6.,
4 g

ZH0FH T Tl L E5E CYP 1) DNA B 5% KF 38 CYP
mRNA 8/ FN R [ RHIFERCR NS R A P AN X ) 5
EHLHIXT CYP ;= A5 FAEH . B G, AR IS 2 M 7S AL %
HepG2 41Ifif) CYP mRNA | & [ 635 R A A= 4 76 34 Jr
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F6 FHEHKXRIFAECYP3A EEHNELER(Xts,n=06)
Tab 6 Determination results of the activity of CYP3A in the
livers in all groups(X+s,n=06)

A5 ik ,mg/kg l-i}_g%ﬂw[ﬁiﬁiﬁ%,pmol/ ( min'mg)
2 FH R 2457+161

DEX 4 50 4533£6.79°

AL 1.613 39.10£3.58°

TE: 53 IR B LA, P<<0.05
Note: vs. blank control group, “*P<<0.05

AT, R AR YISO CYP3A4 Y-SRI R . FH

P24 DEX Il T CYP3A1 mRNA 33k, 25 P R4

149 3.95 4% , i X CYP3A2 mRNA [ # 35 B M/ , 13X 55 30k

O A5 R —

g b AR VREUT] HepG2 41 L (AR K B P AR 45 4 A A

T EFE CYP G, WF S 4 R WIS AL CYP3A4 A 45

SRAVIEFAEM , HAAE—E BROCR . AR KM A

S P AAL L 5 R I DA 15 U ) A 0% B, 75 P T IBKG FH 24

Y, W R 25 IR AR AR 25 AN RS2

S 30k
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AnFRRMERBFERESDARABRENTERRKRLN

ATFUW A S e — R B AR BRI DS 259, RE 1 1 R
DR A AR T, DA T BELIAT PR s 220 i, B IR Y7 %
N ERBREDRETCHE . AT, TR LR R s e 24 o0 5

2013 4F [EI ZR 25 b AN KIS0 W 0500 2 L A 81 R A A e e
AN KL AR A 432 451, Hor M TR [N R 99 B, M E R
RS2 5 R G0 0 5 HEAA AT 2 6 AR U S T B 2R e 40 3 1L B 1
AR N B2 R G, A BB T1.5% . Ik sh,
IR 5 BT R AT F A (ANCA) AP I R B A
1 AHREEEHNTERNR RN
L1 ARG LS 4 M AT DIR N B R 4 S A
ASEL N R B 22 G830 LA K 1 40 0 R 9 2 R 4 5
T 5 el s, RPN TR AN E R
LLRTFE AN D DL BRI i = 25, KR H B 24
BT 3 AN P, 38 3 10 0 A A 2 ] U2 WX R [
B o
1.2 ANCA FH2EVE 45 %8 : ANCA FH DGV I 45 48 & —Fh A th
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NI RAEFNIRFE AR BB , R, T A R a5 %
A E ARG, A E A OGT A . BRI R R
PR FUDR VB T REAN A 2 B S o 45 5 SR NI U 3 e 30 A %
IR g% 1. e PR B 53 25 5 3R R e R AR B A S i ik
G BRI IE S R I ANCAFOCHE/ M R 2 7K
HIMRZS R B

2 HEXREIW

2.1 BRI N GUNE R It f 1RE ATRE BRI AN RSO, R AR
I PR AL S 2 0 A 2 L L L DR L A i s B
IIRE A HBAS RS I R N AR

2.2 2y AR ARlb N R 2 AN RS I, ST N
Tt AR W ) 245 i U D 15, ST S 1) 25 KRS £ L oA R
TERCHRIAE DU Ry RS DR 4 R I RS, 15 = 55
SR IR G B 25 5 AL e R B PR e jB 3 19 24
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