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HWE. B AR PG RS &I 4B % Chang T IE 2 it 48 it &, % PA50 & (CYP450)CYP3A4,
CYP2C9 %k 69 % rf , Wl s FH A £ 2% 5 xF CYPA50 Bt 45, vA B & T CYPA50 B 1& -4 B 55 3 4 25 4 Ja)
AR EAE R 69 5T Ik, A e R AR M ATE AR 6 FE AR AR IE, F7iE R CCK-8 3%:H B4R
*¢ Chang T IE 28 i 7& 1 69 % vf , AR 2 25 4 09 46 25 A 256 B ;18 1 Western bloting % SR 1& A B E 4 25 6
1.3 = 7.d #F Chang FF ik 2 i F CYP3A4 A= CYP2CO & & & ik 44 % v ; 184t £ % RT-PCR % 518 - A8 2
Chang Af it 2a i CYP3A4 A= CYP2C9 mRNA Rk e9¥h, R %25 1d,[5/H 48R CYP3A4 &8 % mRNA
AARREEYw, A2ME AR, 22 3d Ao 7d, AT 494 CYP3A4 & & & mMRNA 5 £&i% (P<0.05),
235 1.3 F2 7d, F2FF 4B CYP2CO & & MRNA 9 kA R B EH v, LG5ig H84 FTBITA T4
CYP3A4 mMRNA Fe & & e &k, B 7l RAEESAE A4 T AR, § 2 XL CYP3AL R a2 A 7T
feeyAa AR .
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Effects of Cryptotanshinone on CYP3A4
and CYP2C9 expressions*

Yu-jie WANG, Rong WANG, Yuan-yuan WANG, Yong-fang YUAN
(Department of Pharmacy, the Third People's Hospital, School of Medicine,
Shanghai Jiao Tong University, Shanghai 201999, P.R. China)

Abstract: [Objective] To investigate the effects of Cryptotanshinone on CYP3A4 and CYP2C9 expres—
sions in Chang liver cells, confirm its effect on cytochrome P450 enzyme and analyze the drug-drug interac—
tion so as to lay a foundation for rational medicine administration. [ Methods] CCK-8 assay was performed to
determine the proliferation of Chang liver cells after treatment with Cryptotanshinone for 1 day, 3 and 7 days.
Quantificational reverse transcription polymerase chain reaction and Western blot were performed to determine
mRNA and protein expressions of CYP3A4 and CYP2C9 respectively. [Results] After 1-day treatment, Cryp-
totanshinone had no effect on protein or mRNA expression of CYP3A4. However, Cryptotanshinone significantly
inhibited the mRNA and protein expressions of CYP3A4 (P<0.05) after 3- and 7-day treatment, and had
no significant effect on the mRNA and protein expressions of CYP2C9 after 1-, 3- or 7-day treatment.
[ Conclusions] Continual administration of Cryptotanshinone could inhibit the protein and mRNA expressions
of CYP3A4, which suggests that the drug-drug interaction should be concerned about in clinic.
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BPHSEEST S h FEAREER N —, BT
TEEREAC G, nT I 40 MR o T ek, B
P A AN]SR B P VR Y, W 100 100 A9 0 1Y)
BT AT ARG & BRI S E A B s v 14, mT LA
T A mTOR A5 538 6 , #10f Fieo g 240 i A ) 3
AL P A AR, A 2 TR A R T 3 o o) e
6 A L B0 T s/ IR AR R R SR, EA AT
FE R IR TS0 ] 5 i HoAh 25 9 it Ao

ARk, Bl A B 25N A B 5, & BT
Z W EL AR 25 A EAE AT, T S A AR R
2 5 e 259 A A G o 76T INE 25 9 1 i i F
5P, 4l (7 2 PAS0 i (cytochromes P450,CYP450)
R REEMABERS, 512 NIEERSNEEY)
FRIAAE AL B, 204 75%0025%)iE 1 CYP450
fiti Z i CYP3A4EAH CYP2COMINE %IR35 , & 25 W1t
W FZEARAE o 16 5 A PSR W53 PS4
A E R, FFSaE5d CYP3A4 Fil CYP2C9 ik ikms
A 5 FIRBENER VP IHE PR R AR AR AR
GUZGYIRAEEA BAER . BRSSO
A a4 CYP2CO By 15 119, 4R 1 Ko T 2 il %o
JF4RAE A CYP3A4.CYP2CO Feik iSEma 14 R WARIE
WA R BT SERXT CYP3A4 1 CYP2C9
15 mRNA (748 4k , 315 17 B BH Bk S 0 25 P 4

.
1 #MBER=E

1.1 #Ri5iEH

Chang JIFE4N i (L7 b B} B 20 B BI 55 197 )
RPMI 1640 5573k \10%Mf 4 1ML 3% ( 3 [E Hyclone 2
] ),0.25% 45 11 -0.02%EDTA .7 - B £ (%
[ Gibco A ], B2 (455 : 110852, 411 i >98% )
(Hp [ 5 25 R T ), CCK-8 ik & (H A% Do-
jindo A1), BCA i [ ¥ I s 3501 6 2 R SRk
% (PMSF).RIPA ZLfif ¥k .SDS-PAGE I # 2% i ik
(LI BE = RAEYA R A F),CYP3A4L Hifk (EH
Merk Millipore ZA#]),CYP2CO A& (e Abcam 2%
Al), PR A LB AR IO ) H M -3- BRI S
(HRP-GAPDH, Lifg e B TREABR AR, fb2%
KIGRF A (SEE Thermo 2] ), Trizol ik (EH
Invitrogen 23 /] ), %% 5387 & .SYBR Premix Ex
Tag™ I ( HA TaKaRa AH] ).
12 NE5iEE

TE IR — 4 bk CO, H55%41 (3 [ Thermal A7),

EEARAX . Ho i Bl B UK A BEEAY (35 [ Bio-RAD 22
Al ), BERE EIG 53 R 48 (1 Vilber A 7] ), PCR #4
FE IR . 7500 SEAF 28 e i PCR &4t (3£ Life
Technologies 23 1] ) ,ND2000 M {4 L (2%
[ nanodrop 2] ), AR i 250 AL (32 E Beckman
Coulter 23] ).,
1.3 RKEHE
1.3.1 @mpasEsc  Chang ITHEANES 32 T &4 10%
FBS.1%7F - 4545 Z ) RPMI 1640 £5 35 %L ,37°C .
5% S fbhi CO, M N B BE IR N o 2 22 I BE 4T
Jif0 78 55 55 FE 1L 70% ~ 80%H, FH 0.25% figs 25 11 ik 11
1k 90 s FEATA AL AR
132 @i fEFen  BOEd: KW Chang AT
U200 60, ) S B A0 LR Y, 4 R T 96 FL A, B ALAE
FhaEFE R 1 x 10° A4~ Iml, 7E 37°C 5% 4 fkhx CO, i
LSRR NS R, AR )2 LS, 7 LR R AL
3N AN R BE (Y B 208 (10.,100,1 000
10 000 . mol) By % 57 & 100 o I, B> BE I 5 4>
AL, RIBT iR A A R R 28 T 4 R 2
YrAb R AT RR A . 7E 37°C 5% 48 ALk CO, 11
FEFRFEN o 0555 24 48 h ), INA 10w | CCK-8%
W, AR SRR 1h, B VR 50 |, FH AR SRS 43
FLAE 450 nm AR EEE . P A IAE TS %4 (% )=
[(As-Ab)/(Ac-Ab)] x 100%., As 26L& 40
85573 (CCK-8 MR 20 ), Ac Xt AL A
YUY 15 FRFLMCCKS, AR THSH ), Ab A
FLORE 4i i AT S 5 573k (CCK-8).
1.3.3 Western blot 7= 4l ffh T 855 M, fa
FPES R E AR 4 B K 431 453 10 1 100 . mol B
PF2:0R , CYP3A4 F1 CYP2C9 BHA: X HRZH 45 T 100
mol FIJ#&3F,CYP3AA BAYENT BRZH 44T 100 w mol ¥ &
P s, AFE 1.3 A1 7 d J , A ) PBS 1 PE4NiE
3, INAFH PMSF Y2 H 24 fift 24 it 40 i
200 |, R A A AR 40 7 4 , LR HRAE I TE DK I
HHAT . 24#% 30 min J5,4°C, 12 000 r/min &5.0> 15 min,
g W, T BCA e iR @ AT A o £
VRHE R T — B0, A 14 IRFR 5 x L FELE oh
W, GRS, 7E 100°C/KIE &k 10 min {8 48
P e 5% A0 HE . 10% 5328 12, FR 41 2 ¥k P e i
TEERE e i F LR 100V HL K, SRR SRS s E 43
BTG OH 120 V EUEZELE R . BUR B, 78 100 V
R BHEE I T 8L %% 2 PVDF i 100 min, 5%/
B EIREM] 2 h, &F HBYE R PVDF 5
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Tl , 45 . Bt SR 40 2 25 PA50 itk CYP3A4 Fll CYP2CO 154

A —#i,CYP3A4(1 : 2000).CYP2C9(1 : 2 000),
GAPDH (1 :5000),4CHEKBEF LR . WH,H
TBST W PERRE 3 WK, S5 A 1 = 2 000 #i B — i,
FIRIFE 1 h, TBST YR 3 Wtk Aot B (%
O, 8 B EUR AT R GRS

134 &% RT-PCR & Chang JFJJE 28 fa 427 T
AL FEIL A, R 1 % 10° 4> /ml, 7E 37°C .5%
TR CO, BE SR TG IR L AR A E I RE AR
Z 70%0F, A KBTS AR = AL BT
100 p mol 1 10 w mol fEf+2f , CYP3A4 1 CYP2C9
BEEXT BRZH 25T 100 o mol 45 , CYP3A4 [ %t
HRA125-T 100 w mol ¥ FEFR BRI | 25 (4 %F BRZH 25 T2
A 10% FBS.1%7 - 55 2 1Y RPMI 1640 15573
VW AFE 1 3R 7 d BERES S, SR AR,
W2 £R 2% W (PBS) V% 2 WA KUK I A Trizol |
S SEPIEE 75% RS AR B AL B RNA,
TSGR RNA MREE . AR TaKaRa ii%%
SEARF B A5, % RNA FUfE 550 cDNAL FRARYE
TaKaRa 7 # PCR i & Uil 45, FJ cDNA 1E i
M, i3 SYBRIEMEA TSI} 42 £ PCR [N o 2 I 2%
'R . 95°C T8 14 30 s,PCR 2w 95°C .5's5,60°C .34
s JEAECHA0 R, e Alfg 4R, 3l CETHEARXT
Fikir 20000 DL GAPDH WINZ, 51 ik
TAY TEARAFS L, 51T IE 1.

%®1 RT-PCR3I#FE3I

T
314 Fi 751 Ay

CYP3A4 IEM5[4):5'-CCCCTGAAATTAAGCTTAGGAG-3' 162
S 514 .5'-TAATTTGAGGTCTCTGGTGTTCTCA-3'

CYP2C9 1EMT5[4):5'- AACGGATTTGTGTGGGAGAA -3' 121
JZI75]#9):5'- GGCCATCTGCTCTTCTTCAG-3'

GAPDH  IE[75]4):5'-CCTTCATTGACCTCAACTA-3' 594
F165 14 : 5'- GGAAGGCCATGCCAGTGAGC-3'

1.4 SitFEFE

21 B 3% O S AR 3k 5 a2 SR Graph
Pad Prism 5 ZEi R4 745 23t , 1 SPSS 19.0 4t
THRAF#ATE & PCR MAE . TH BRI HIEL « brife
25 (x = 8) e M 253 W 7 22500, P HL 3
FH LSD-t K555 , 43 Hriith A7y 25 55 PEA 5, P<0.052%
SRR G EE L,

2 H#R
2.1 FK&fFSEA% Chang FFAEABETEIE RAR

K& fFZEi7E 10,100 F1 1 000 A1 10 000 w. mol #
JETT T HANAE 24 h XFAHRESZ R /)N, A AR A7 2R 53531
7 (114.36 +4.13)% . (76.43 +3.32)% . (104.98 +
7.50)%7#11(135.97 + 3.81)% , 40 M7 1% 44755 F-50% .
YEF 48 h J& , dHILAE TS Z8mE A TR, 53501 R (82.43 +
8.01)%.(102.28 + 6.91)%.(99.49 + 8.26 )%7/1(105.18 +
0.67)%, [H A B A7 1% A1 47 T 50%. LI 1.

150 7] EA 24 h

[any
o
o

1

YA A2 1%

10 000 1000 100 10

B 1 BafSER%t Chang FFAEZ R A FE R 200

2.2 BEASMX CYP3A4.CYP2CO EARIZEM
A

221 a4 BAsT CYP3A4 & & AA W% 10
p mol 100 p. mol F&F+Z:il T ¥l Chang JFHE4H A 1 d
J& ,CYP3A4 F [ R IKAH L T 25 (O LW AT T
W, 45 57359124 (0.84 + 0.05) F1(0.91 + 0.03) , i &
FF&:0 T it e i $E K, B 3 d )5 , Chang AT HE41 it
CYP3A4 H MBI X AL LL B A T R, 45
54 (0.68 + 0.83) F1(0.78 £ 0.13) . B2 S}Z: 0l
¥ Chang ATHEARM 7 d J5 , % CYP3A4 & [ 417
HlAE A B, 458450518 (0.60 +0.13) F
(0.70 £0.02), 5 CYP3A4 1 sf 51 i J3E me 20 %of 25, 1
AN HIAVE AT . LA 2,

222 & ABAT CYP2CO & & £k %a 10
w mol &, T Chang IFE4IML 1.3 F17d )5,
CYP2C9 MM FRIA 52 FIX BAHAH L CYP2C9 &
HIMFRIAZE G # 2 L, 45585000 (0.94 +
0.14).(0.96 + 0.20)#1(0.83 £ 0.19), 100 . mol P+
Z:filil i Chang FFAEZIME 1.3 A1 7 d )5 , 5725 X E
H L CYP2C9  H YK IA 22 S g it i X, 45
A3k (1,19 £0.24) . (1.05 +0.09) F1(1.10 + 0.15) ,
LI 3.

2.3 BEASEXT CYP3A4 mRNA.CYP2C9 mR-
NA RiZRI M

2.3.1 Tt A BT CYP3A4 mMRNA & ik 49 % &
10w mol [&S+Z i T ¥l Chang T AE4NAE 1 d J& %t
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CYP3A4 mRNA £iE TG Em, 4550 (086 +
0.19), TMiHFLE4 T 10w mol BESFZEd 3d 1 7d J5
CYP3A4 mRNA ik T %, 259435124 (0.31 £ 0.09)
#1(0.56 + 0.04),, 100 . mol F&/+Z:HdT-Hi Chang JITJE
400 1 d J5 % CYP3A4 mRNA Ay A TG Ik & 5
Mo, 2558 4 (1.11 £ 0.03), i RFLE 45T 100 p mol Bt
S 3d 1 7d 5, A0 CYP3A4 mRNA fZik,
255539124 (0.80 + 0.05) F1(0.74 + 0.04), WK 4,

2.3.2 & A BT CYP2C9 mMRNA £ ikt %
10 w mol FE /S i Chang FIFAE40 i 1.3 A1 7 d
JE Xt CYP2C9 mRNA [ 33K T i 3 52, 45 5533l
(114 +0.17).(0.81 + 0.08)F1(0.97 + 0.07) 100 p. mol

1d
GAPDH pme ane s
3d
CYP3A4 > IS fESn Sims E—
GAPDH ——————— e —
7d
CYP3A4 — T
GAPDH v e i s

1.57

B 1d

=
o
1

NI &k
(CYP3A4/GAPDH)
o
o

CYP3A4 335
1:Cry 10 w mol: &S FSERIK 54 5 2: Cry 100 w mol : B F S i
FH2H ;3 Contorl : 25 FA X WA ZH ;4. KET 100 w mol : [ % 4H ; 5: RIF
100 w mol : BHPEXS R ZH
B2 MBS CYP3A4 ZEARILHEIN

1d
cvezcs

CAPDH e s e~

3d
cvezco

CAPDH s
7d

CYP2CY e B o

GAPDH D — —
1 2 3 4 5

25 mm1d

X Rk
(CYP2C9/GAPDH)

CYP2COtE 133k
1:Cry 10 p. mol : B F S ERE I 41 5 2 Cry 100 p. mol : B M2 5
4 53 Contorl : 23 X R4 ;4 RIF 100 . mol : BHHEXT A& ZH
B3 FBASEx CYP2CO EARIEHIM

4
EA 1d

EROE o=,

1:CRY 10 p mol: [ 2 Eil K 57 4 41 ;2: CRY 100 w mol ; B+ 2
fiid e 75 4k 4H 5 3 Contorl : 25 [ X B ZH ;4 KET 100 w mol : B 15 BE 41
5:RIF 100 p. mol : B X B4 5 + &5 Contorl 41 [L#%, P<0.05
4 FEASEXT CYP3A4 mMRNA RiEHI20H

B2+ 7 Chang AR 1.3 A17 d Ji, to X
CYP2C9 mRNA By £ AT EF W, 25805 H
(1.10+£0.16).(1.05 + 0.05)#1(0.93 + 0.10), WA 5.

267 g1

s
20 "
14 - EE 34 B
gl B7d Z

iEROP S E iy

1:CRY 10 p mol : BEFHZ M fIL R £ 41 ;2: CRY 100 p mol : fi /45
i 3 79 122 5 3: Contorl : 25 (A X H#2H ;4 RIF 100 . mol : BH X HEAT 5 +
5 Contorl 41 Ht#¢, P<0.05
B 5 EASERT CYP2C9 mRNA RikrI#H

3 itig

£ Chang JFFIE 200 i () A SR RF 5 o, BP0
20 75 A R /)N, 7E 10~10 000 o mol ¢ R 8%
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I 48 h WA AE AP R R T 50%. {H a2 &
P+ 5 B8 % 2L R 43,1 000 wmol AT 10 000 . mol
HIRSHSEARE T 2W T PRMI 1640 R,
T 6 1 BB 90 v 28 2 k3 I B I R
HH I B 2352 1] P450 il 23R8, HhAh B A SCHR R
i ,1 000 . mol 10 000 w mol B& ;2 filil + i 45 I Jea
YA L e HepG2 MY, 4 A= A7 R AIK T 509612,
W, ZERIFIE B FF2 R %) CYPA50 il i1 5% mi v, %6 F
10 . mol F1 100 w mol W5 JEE

WF5E 45 22 B 10 o mol 1 100 w mol F& 1+ Z:fii
Al 52 W CYP3A4 K [ Fl mRNA ) 3 ik, i Xt
CYP2C9 % H M mRNA [HRIATC B EF I, EF %
FHWGE R B, BRSER AT LA LS174T 40 i
PXR HYZIK20 PXR J& CYP3A4 JLPRE: RN 3+,
BB EART LA i PXR 18 #30Hl Chang ATHE 41 i
t CYP3A4 BEH iy %% 5%, MIMIE /> CYP3A4 mRNA
ME AWML, SR, A LR & ST 1 d
WA X CYP3A4 mRNA K2R B ik 7= 4 3 1
s, (EL B 2 T TR R) A AE R Rt 2 T AT
CYP3A4 FH M mRNA By&ik. B il HAh b
2%} P450 il F AAEAEAR LR LB, (AL i AN B
11 o B B /R PR B FH B PE S Bl i 0 DG 7 H 5 28
CYP3A4 BRI 249 [l AR EAE FH o 7E08 M e Bl
HAWTG ZAIN IR i P 2 254 )2 CYP3A4Y
IHEEA IR, S AR Y 2 T B B
fE M B R SERATT AR ARG IR LT R
G SRS S CYP3A4 I R Y
2R, VR AT AR R T 25 A R i A AN
R

A5 & B 10 e mol 1 100 . mol a2 i it
CYP2C9 [ 2 mRNA [ 335 T0 B E R . X 1] B
S R B P S AT 36 PXR BRI H
CYP2C9 [1)#% 5k i 23 5% 5] HNF4® GATA-42 CAR
GRS F e T ALE A TR T R Z 52 m A
I, B PSR {5 25 PASO AR 20 1N 3 B GTE
HXF CYP3A4 {520, i X+ CYP2C9O JG . & 52
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