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Effects of components in Biqi Capsulae prescription compatibility on activities
of cytochrome P450 in vivo
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Abstract: Objective To investigate and evaluate the effect of components in Bigi Capsulae prescription compatibility on activities of
cytochrome P450 (CYP450) in vivo. Methods A new “Cocktail” one point method has been established, including five probes of
Phenacetin, Tolbutamide, mephenytoin, Dextromethorphan, and midazolam. An LC-MS/MS analytical method has been established to
determine the above five probes and their corresponding metabolites to analyze and evaluate the potential in vivo induction and (or)
inhibition of components from Biqi Capsulae on the above five CYP450 in rats. Results Biqi Capsulae prescription has compatibility
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based on CYP450. Compared with blank group, groups of “principal + assistant”, “principal + mediator”, “principal + assistant +
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complement”, “principal + assistant + mediator”, “principal + complement + mediator”, and whole Biqi Capsulae could significantly
induce the activity of CYP1A2. Moreover, groups of “principal + assistant”, “principal + assistant + complement”, “principal +
assistant + mediator”, and whole Biqi Capsulae could significantly induce the activity of CYP2C9. Conclusion Biqi Capsulae
prescription has significant compatibility based on CYP450. These results provide the important information and establish good
foundation for further investigation on scientificalness and safety of Biqi Capsulae prescription compatibility.

Key words: Bigi Capsulae; prescription compatibility; cytochrome P450 (CYP450); “Cocktail” one point method; LC/MS/MS
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BKIAMEE (midazolam, MZ). 17-F2HEIK KM
£ (1’-hydroxy-midazolam, OH-MZ). S-J&35%0:
(mephenytoin, MP). 4’ -F2 3355 2% (4’-hydroxy-
mephenytoin, OH-MP). 47 HELT (dextrorphan, DX)+
FRIL F KT T IR (carboxy-tolbutamide, COOH-TB).
A-F2FEH KA T K (4-hydroxy-tolbutamide, OH-TB)
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w3 AEASPE T (Phenacetin, PA) Rty AE
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MR AR AR . LA B i s) . Hoabhdror 4l
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MZ {5 (5 mg/mL), Lh 0.9% S0 807 5w 2%
BHIRE, WEYAIE.
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231 @ik @ik E Shiseido Cig (150 mm X
4.6 mm, 5 um, Shiseido Fine Chemicals); JiizI4H
FBE-20 mmol/L FRM% (& 0.1%FR) (75 :25);
AR 0.4 mL/min; AR 35 C; WhR RS
R (2 pg/mL, MIEFEAD; AP AR (5 pg/mL, JKR
WRES, IEEFRND; SR (1 pg/mL, R
Fedn, SETFRND.
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V): T3 A (—4 000 V), B4 280 C;
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3.3 L/min; AEFES (Ar) Jk77 0213 3 Pa; #4
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Table 1 MS condition of determination on plasma
) MW BER F-(m/2) FEF(m/) 7 5 fill 1 BE /e V
PA 179 180 138 ESI" 20
APAP 151 152 110 ESI" 20
MZ 325 326 291 ESI" 30
OH-MZ 341 342 324 ESI" 25
WREERR (IS) 338 339 281 ESI 35
F 2 RIBHERNERRIZ &M
Table 2 MS condition of determination on urine
R Y) MW BEE 1 (m/z) T (/) o 77 =X TR /e V
OH-MP 234 235 150 ESI" 17
DM 271 272 215 ESI" 25
DX 257 258 199 ESI' 25
SO E (IS) 361 362 318 ESI' 25
TB 270 269 170 ESI” 20
OH-TB 286 285 186 ESI” 21
COOH-TB 300 299 92 ESI” 40
LIEHE (IS) 351 350 286 ESI” 15

5% VRS, FELL 2 X 1 mL HUEESE B . o bE R
DR, JET 37 CHEAW FRT BREWIIA 150
uL Vs AHIR S R,  BEFF 20 uL, #ET LC/MS/MS
AT
2.4.2  JRIEFEMACEL P ARAE 2 SRR i )
KL B-H A HE IR T AL o K5 50 uL JR¥E LA 450
uL XEE KR 5 I 20 mmol/L H&f% (pH 4.75)
500 pL. SR ENAREIR (5 pug/mL) 10 pL. 3
WERENFRE (1 pg/mL) 10 pL, TR A 25
P& 0.5 min, RSP Oasis® HLB [ AHAHL
ANFEHATHE I (BRI VL R M 2R S AR B, JEFT
20 pL, #EAT LC/MS/MS 73 H7 .
2.5 KL

60 HUHENE Wistar KEBENL 0 12 A, &4 5
H, 435 (1) CMC-Na XA, (2) B2h4l; (3)
Hey+H2idl, (4 B+l (5 B+
4l; (6) HA+REA+HEHM; (1) B+EZH+
fiigidl; (8) HAHEA+LA; (9) FHHLRE
A4 (100 REWZF ST A (D)
R P75 3 FUBH PR B (12) SR 2 70 BH vk
TR . S5 ig 45 T I (1% CMC-Na).
He. BA+EZ, B+mdy. BA+HEs. B
H+EA Y B R E2 B2+
iz, BRI RS2 (1.2 gkg). HKELZ (40

mg/kg). AR (50 mg/kg). &AHHE (50 mg/kg),
YEZGAR 1 mL/100 g, JESE 7 do BRALEE TS0
WA G, WRE iv 44T “Cocktail” JRATE
2y, HAEH PA (5mgkg). MZ (2 mg/kg)
MP (0.05 mg/kg). DM (4 mg/kg). TB (2 mg/kg),
Y5254 0.5 mL/100 g.

F LI NI E TAWE T, T4 hE
WIEML, 3 000 r/min &0 5 min, 2) &SI, UK
%£0~6. 6~12h JRif. MWEH, £ 0.5mL0~6h
Fi e JRBRE PN 250 w20 mmol/L H PR & 45
(pH 4.75) DL J% 250 uL 5 000 U/mL 1) B % 4 i R
HlE (20 mmol/L HIRIAE W, pH4.75) &5, T
37 CKWHWEE 12 ho IML3EAPRBRE 20 42 IR
“2.47 WUNRHATIE, BEFE 20 pL W5E
2.6 HEALIE
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PRI 2 S PR 25 FE T E S S E AR U 22

gk 55 1 /DI T APAP 55 PA WKL
tt, J& OH-MZ 5 MZ #EEZ o sl CYP1A2
L5 CYP3A4 gy tEFar; 0~6 h JRFE OH-MP [1)
M, & DX 5 DM K2 4 HIAE N
CYP2C19 5 CYP2D6 B PEFEFR " 6~12 h JR#E
B TB AREPRIE R CYP2CY [HES PEFR R, R
OH-TB 5 COOH-TB [t s &k LA 4 TB &1,
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KH SPSS 11.5 BAF#AT 7. R JT %
3HT (One-Way ANOVA) LU A] % P450 [7] T/
PG ZE S . MR LA W e e, Ty 22 5F R
JE L Dunnett ¢ (2-sided) VEKGH:, 7 ZEANFFRTIE L
Dunnett T3 455

3 #R
3.1 75, RRAKEREEFEHENESLS R

WA 25%) PA. APAP. MZ ¢ OH-MZ H IfiL Fisf [F]
SO Th, DGE 259K BN 0~6. 6~12h
PR, W PRZGRFE, it imzy. JRZGHRE S
() PRARFATH 45 [F) Tl (R s e i b, 45 R W3R 3
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Table 3 Effect of components in Biqi Capsulae prescription compatibility on activities of CYP450

A 5 CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A
2 A S 5.131+0.63 168.041.9 273.0% 76.7 0.60+0.19  0.06440.023
PEE 6.21+0.91 178.0+35.4 208.0% 49.2 0.57+0.27  0.065%0.031
B+ 11.57+£2.41 298.0+42.0" 316.0£168.0 0.62+0.23  0.067%0.012
B+ 4.9240.53 149.0£81.5 266.0+ 96.4 0494025  0.04240.014
HY+1li2y 8.01+0.47" 163.0£53.1 304.0£117.0 0.46+022  0.025+0.015
HA+EH+HEH 9.79+1.78" 269.0423.8" 233.0% 79.1 0.5940.11 0.049+0.012
HA+ B 8.20+1.18" 264.0+24 4 287.0£146.0 0374020  0.061+0.039
HA A 9.00+1.16" 173.0£35.5 210.0% 8I1.1 0.64+0.20  0.028%0.009
] 10.70+£1.48" 364.0+£72.2" 284.0+ 58.0 0.60£0.26  0.032£0.023
75 S B 1 o R 9.03+1.35 292.0+33.8" 808.0+123.0" 129+0.20°  0.11540.027
I 770 BFT o R 1.59+0.64" 617+ 3.8 1340+ 324" 0.16+0.03°  0.02240.007

Bt AR "P<0.05
"P<C0.05 vs blank control group

32 HItER

SR Gt b, BHPEXT AL (75 370 BH ) B
SR BIFBH P AL 525 (6 BRAL 5 Pl 1) il
TEPEFRPRELEL, J7 220 b i) F RS S8 41 2
ZE5r, HFIvEX gl 525 (o il po(a¥ /T
0.05, fAfEfEMEZES, UEBIASLE R A P
P450 [ TR (115 B4R H ) 7202 nlSE .
3.2 BEHLKHE 7 CYPLA2 USEI  J7 2204t
PRI A R E N E R, RAQLERTZES
TR 7 =R IR R S T P<<0.05, KRBT ZEA
BAAFFWRAE, BTLLERE Dunnett T3 #5560 3F— 03047
ZEGER. GRER, BA+EAH4. B+
figigl. BA+EH+HEd. BEA+REH+HE
U B e 2 A2 A AR A 25 41T P
H¥/NTF 005, FRULLE K45 % A g,
CYP1A2 BETEAAAE W EEZE . SR E R BIR,
5o A L, s i e AT A P (9 25 + B 240
HAHGH. BA+REAHEAA, Bd+REZ+
flghdl . B2+ Vo2 +H 2 A IR B A 2 A W]
WET CYPIA2, DL E&SEEGAH CYPL1A2 FVE 14>
WIEEIN 125.5% 56.1%-+ 90.8%-+ 59.8%- 75.4%-

108.6% , & 7~ S A1 I 28 WC AR 4 7 h AR RS
CYPI1A2 Mg R

3.2.2  FEHURSFEL 7% CYP2CO [I54m 5 204t
T F R R EN R, KA LERITZE
Geibthigs =R P>0.05, KU ZE
BAFRE, PIIES: Dunnett ¢ 356056, HE— ik
fT2EgF . RSN, BA+REA4. B+
B2+ 252l 25+ B2+ A0 25 20 S Bt i g 4
UL P Y/ T 0.05, R4 528 (0
YL, CYP2CY MG MEAFAE WM R . S s
RER, HAONTRAIR, AR R4 )
BH+EHA. BA+EAHEAA. BA+EA+
12541 S Pt e e 4 254U 25 5 CYP2C9, UL L
TSI CYP2CY G 23 38 0 77.6% 59.8%-
56.8%- 116.6%, $e/nBitl i BEfc (4l 7 rh A7 (e
$ CYP2C9 Mg TR 47

323 BB 76 CYP2C19. CYP2D6 M
CYP3A (3% CYP2C19: J =) F K%
AP ZE e, RAABAG AT 2 BT LR
(Mgt CYP2D6: J7 ZE M) F RS ANAFAE
BENER, RUARAGIITZ ES IR LI
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£ CYP3A: J7 0 M 10 F ARSI A6 e 5+
KRG T2 EG I LRI 2 Ty 2255 IR
b P<0.05, KW EARAFTRME, Prilid
Dunnett T3 £330t — D HT 2 HH L. 4555
Ny SIS P AL LR P IR T 0.05,
KW E A H AR CYP3A BFiG M AAT
10 E 2
4 #Hig

JEMLIRFEL T P AE RS T CYP450 [A) TR AL (T
i, R+ E2idl, B+, B+
E+ehdl. B +REA 4. B2+H2+
i 2 I A 25200 CYPIA2 515 SAEH,
MXf CYP2C19. CYP3A4. CYP2D6 L4t # BE
W, 25+l B2y+EHeidl. B2+
2+ 2541 SOs LR B A 25 416 CYP2C9 155 F1E
Fi, % CYP2C19. CYP3A4. CYP2D6 L4ttt
W
5 g

SR “Cocktail” #5204 — A& %,
TESLI B4 TIREF 9 5, A8 H a8 I [R) R Y
I, RIS PR 24 S SEAH A ™ 4 1) 1 245k
FE, FFHEAS g ERR bR, BRI =) SR 2
Y IZ 3 2 L, T AN R SR 56 3 21 2 0]
IETERRAR T v T, L R EEER, N
M VPFN AN R SE5G sh el 2 18] PASO BG4 22 5

CUATWF 20 K B 5 1 v 1 e R 8 A
BN SR A 26 1K) 5 Bl CYP450 35 PE, T S5k 2h
1 H 5 A H R R T A X CYP2C9 A
CYP2C19 5 —sE 5% ma ™, W L s 9 41 7 %o
CYP450 SZMAAISEsG &5 R LUR H, SRAL R e 4 Jy
[EAEFET CYPA50 (W0 W3 (MR R . e ol 2
HA LRI H RS, Bostixt CYPLA2 W]
BIOFESIEN, X FA R R I A 8 s B
FE T AL (kR A FHER AL TR R SRS o AN S

SER BT H A B2, e R 2 AR
JREFELR Ty e AT TP AR M, AT 25 & e e b 15 1
BRI BT AR I RHAEBOE T RAFHEA .
MR HEL J7 He T CYP450 FIRCAT R I A oA 4 i 25
AT VP AT R R, HES AU R
FE e 25 D VHE N B RO A A o

S 3Rk

[11 F 2 MR PASO S ALMER K 2 s 254Gl
TSR 0], P EIRK 2255, 2004, 20(2):
134-138.

2] RAAHE. Atz P4SO BRSNS (1], ZiSTRHT,
2005, 2(4): 301-302.

[B]1 ™, B, T K, F PIREAS T KR
REUFEMIBITT [7]. 525, 2009, 40(1): 93-96.

[4] Zhu B, Ouyang D S, Chen X P, et al. Assessment of
cytochrome P450 activity by a five-drug cocktail approach
[J]. Clin Pharmacol Ther, 2001, 70(5): 455-461.

[S] Kashuba A D, Nafziger A N, Kearns G L, et al.
Quantification of intraindividual variability and the influ-
ence of menstrual cycle phase on CYP2D6 activity as
measured by dextromethorphan phenotyping [J]. Phar-
macogenetics, 1998, 8(5): 403-410.

[6] McCuneJ S, Lindley C, Decker J L, et al. Lack of gender
differences and large intrasubject variability in cyto-
chrome P450 activity measured by phenotyping with
dextromethorphan [J]. J Clin Pharmacol, 2001, 41(7):
723-731.

[71 Damkier P, Brosen K. Quinidine as a probe for CYP3A4
activity: intrasubject variability and lack of correlation
with probe-based assays for CYP1A2, CYP2C9,
CYP2C19, and CYP2D6 [J]. Clin Pharmacol Ther, 2000,
68(2): 199-209.

[8] Zhang SY, Song N N, Gao J, et al. Effect of glycyrrhctic
acid and glycyrrhetinic acid on the inhibility cytochrome
P450 activities of brucine and strychnine in vitro test [J].
Asian J Pharmacodynam Pharmacokinet, 2009, 9(4):
277-286.



