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In Vitro Inhibition of Six Cytochrome P450 Isoforms in Human Liver Microsomes by Qingkailing Injection
and Its Two Active Components ( Baicalin and Geniposide)
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ABSTRACT: OBJECTIVE To evaluate the in vitro inhibition effects of Qingkailing injection and its two active components ( Baica-
lin and Geniposide) on 6 cytochrome P450 isoforms ( CYP1A2, CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP3A4) in human liv-
er microsomes for predicting the herb -drug interactions in clinical application. METHODS Seven cytochrome P450 probe substrates
including paracetamol for CYP1 A2, 6 a-Hydroxypaclitaxel for CYP2C8, 4-Hydroxydiclofenac for CYP2C9, 4-Hydroxymephenytoin for
CYP2C19, dextrorphan for CYP2D6, 6 B-Hydroxytestosterone and 1-Hydroxymidazolam for CYP3A4) , and their metabolites were sim-
ultaneously measured by LC-MS/MS. Qingkailing injection and its two active components ( Baicalin and Geniposide) were incubated
with human liver microsomes in the presence of 7 pwbe substrates of CYP450 isoforms, and the inhibitory effects were evaluated with
IC, values. RESULTS ICy, value of Qingkailing injection on CYP1A2 was 0.6%, and the other ICs, values were from 1.1% to
6.0% ; ICs, values of Baicalin and Geniposide were above 100 Hmol * 1.™' . CONCLUSION  Qingkailing injection shows inhibitory
effect on CYP1A2, but minor inhibitory effects on CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP3A4 under normal dosage; Baica-
lin and Geniposide don’t show inhibitory effect on CYP1A2, CYP2C8, CYP2C9, CYP2C19, CYP2D6 and CYP3A4.

KEY WORDS: Qingkailing injection; baicalin; geniposide; cytochrome P450; inhibition; herb-drug interactions

, 1/200 DDI ADR,
(adverse drug reaction, ADR) 1/10 000 DDI t
5% ~ 20% ( drug drug interac - DDI 2=l
tions, DDI) ; ADR s ,
L » (2009ZX09502-21) ; (JYY0909) ; (1146)

> > s . . > > s s

Tel: (021) 643691818098 E-mail: ghos @ sima .com
* 1486

Chin Pharm J, 2011 Oaober, - Vol. 46 No. 19 2011 10 46 19



P450( CYP450)

DDI ,
DDI ,
DDI  70%; 23% ; 7%
2003
CYP450
DDI el
70 ,
109
) DDI,
(
) CYP450
[9-13] [14]
5 SD
CYP3A , ,
P450 6
1
1.1 %% 53 A
(
. 10mlL,  :0802241) (
, : 110715200514) ;
( , : 110749 -
200714) ;
1 -
(
Sigma ) S- 4-
S{ +) N benzylnirvanol (

1 A M R B R R T T R P LR E

TRC ) s ( Acros );6B-
( IL );6- ( Calbiochem
) 4- ( BD Gentest );
6 - ( Calbiochem );6-
( )
( BD Gentest , : 32556) ;
1.2 P
APIT 4000 - ,
(ESI ), Analystl .5 (
AB ); LC -20A ,
LC 20AB DGU -20A
SIL -20A CTO -20A (
Shimadzu ); BP211D (
); BR 41 ( Jouan
) ; MDF - U32V ( SANYO
) ; Milli —Q ( Millipore ) ; DKZ -
1 ( )
2
2.1 H&E R F
1
2.2 ARFHR AR SR F A R
60 ML

(0.3 mg-* mL_]) MgCl, (4 mmol L_I) Go6-
PDH(1 unit* mL™") G6P(10 mmol* L") pH

7.4 (100 mmol * L")
( . ,
,S- ) ) ) ,
10, 5, 5,200, 5,2, 50 Hmol
L , 37T 15
min NADP*( 1 mmol* L") ,

Tab.1 The concentrations of the stock solutions of test samples and positive control drugs and their final concentrations in incubation

Sample Stock concentration/mmol + 1.=1  Stock solvent Serial final concentrations( volume percentage or Hmol * L~1) in incubation
Qingkailing Injection Injection 10.0%. 5.0%, 2.5%, 1.25%, 0.63%, 0.31%, 0.16%, 0.08%
Baicalin 50 DMSO 100, 30, 10, 3.0, 1.0, 0.3, 0.1, 0.03
Geniposide 50 DMSO 100, 30, 10, 3.0, 1.0, 0.3, 0.1, 0.03
Furafylline 10 Methan ol 0.05,0.3,1.0,3.0, 10
Montelukast 10 Methanol 0.05,0.3,1.0, 3.0, 10
Sulfaphenazole 10 Methanol 0.05,0.3, 1.0, 3.0, 10
SA{ +) -NBenzylnirvanol 10 Methanol 0.05,0.3,1.0,3.0, 10
Quinidine 5 Methanol ~ 0.05, 0.3, 1.0, 3.0, 10
Ketoconazole 10 Methanol 0.05, 0.3, 1.0, 3.0, 10( CYP3A4_M);0.01, 0.03, 0.1, 0.3, 1, 3.0 (CYP3A4.T)
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Tab.3 1Cs, values of positive contwl drugs

o Vetaboli Polari Pre cursor Product

£ ote t ant

soform etabolite olanty I I/ Positive control 1G5 Reported 1Cs

Isoform

CYPIA2 Paracetamol ESI+ 152.0 110.1 drugs /Hmol* L= /Hmol* L-!
CYP2C8 6 a-Hydroxypaclitaxel EST+ 870 .2 286.3,525 .6 CYPIA2 Furafylline 2.08 L8l
CYP2C9 4 Hydroxydiclofenac ESI- 309.7 266 CYP2CS Monteh kast 1.67 2 116]
CYP2C19 4 Hydroxymephenytoin ~ ES] - 233 .2 189.9 ) )

. . CYP2C9 Sulfaphenazmle 0.19 0.27 151
CYP2D6 Dextrorphan ESI+ 258 .1 157 . . . ) . s
CYP3A4 | Hydroxymidazobm ~ ES[+ 342 04 CYRCI  S1 +) N-Benzylnirvanol 015 0.41 51
CYP3A4 6 B-Hydroxytesiosterone ~ ESI+ 305 269 CYR2D6 Quinidine 0064 0.058 1171
Internal standard Buspirone ESI+ 386 .2 122.4 CYP3 A4 Ketoconazmle 1.37 1.8 118]
Internal standard Gemfibrozil ESI - 249 .1 120.9 CYP3A4 Ketoconazle 0.09 0.07018l
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Fig.1 In vitro inhibitory effects of Qingkailing injection( QK-
LI) on 6 CYP450 isoforms in human liver microsomes.
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Tab.4 ICy, of baicalin and geniposide

Qingkailing injection Baicalin Geniposide
Isoform
( volume percentage, %) /Hmol* L =1 /Hmol* L -!
CYPIA2 0.6 > 100 >100
CYP2C8 1.1 >100 >100
CYP2C9 2.6 >100 >100
CYP2C19 2.0 >100 >100
CYP2D6 1.9 > 100 >100
CYP3A4_T 6.0 >100 >100
CYP3A4_M 2.9 > 100 > 100
4
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