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In Vitro study of induction effects of Yiqi Fumai Lyophilized Injection on
CYP450 metabolizing enzymes 1A2, 2B6 and 3A4
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Abstract: Objective To evaluate the effect of Yiqi Fumai Lyophilized Injection (YQFM) on the drug metabolism enzyme
CYP1A2, 2B6 and 3A4 in human primary hepatocytes. Methods In this study, human primary hepatocytes were used from three
individual donor, and incubated with different concentrations (0.026, 0.260 and 2.600 mg/mL) of YQFM or specific inducer
(CYP1A2 inducer: 50 pmol/L Omeprazole; CYP2B6 inducer: 1 000 pmol/L Phenobarbital; CYP3A4 inducer: 25 pmol/L Rifampicin)
under condition of 37 ‘C and 5% CO, for 3 d. The enzyme activity was determined by liquid chromatography-mass spectrometry
(LC-MS/MS), and mRNA expression of CYP1A2, 2B6 and 3A4 was detected by fluorescent quantitative PCR. Results: YQFM
showed no induction on CYP1A2, CYP2B6 and CYP3A4 enzyme activities and mRNA expression in human primary hepatocytes
under test concentration. Conclusion YQFM does not have a significant Herb-Drug Interaction (HDI) based on the induction of
drug metabolism enzyme.
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CYP450 Fi i 1 o2 51 11 i 9IHIE 58 26 1,
YQFM Xf K il CYP1A2 F1 CYP3A4 Fi ()35 1 B AT 155
ST, PR R R 2 5, W% CFDA 24
YA EAE A5 S E (2012) . “ A
HMBLAUN AR 7, AR N IAASMERY N AR
D MR ARG R, BE1T YQEM Xt 254 it i ii% 1k
FRER T, TR SRR H 2 22 41tk
PR o ANHIF M L AT B S PR R mRNA Rk = PP
YQFM X A JRACH 41 i1 %) CYP1A2. CYP2B6 #
CYP4A4 A HFIEH .
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1.1 MXRESZAm

S IT IR 3 A B SR (18R AR A R N SR
Mg (fL'5: HNN. RMH fil RSE), 136 E{AANME
ARy Bioreclamation IVT $244L.

WS HZAEM G BE, BRERLN
ZIRZPAABR A R AL, #ES 20160408; [l YQFM
e ZRE B TN E A, EIRIK EIEEE
W0 15 FC i 2k B, T DA BRI R & (0.65
g X8 =520 g) MM AIGH TN 5 000

mL, T ESE LR RN 1.04 mg/mL.
PRI 24 St W45, 0.65 /50 mL, R 13.0 mg/mL
JUR W EAE N 100% IR . # il 0.2% (0.026
mg/mL). 2% (0.260 mg/mL) 1 20% (2.600 mg/mL)
VR SEa iR U, 28 2 it LA R R R
4 0.65 g Ky AR T 2 mL TS KVEA 2 500%[ 1%
W ARJE FHTC R K% 10 A5 BA B2 R 22 250%
F25%I0 TAE MR L, Al s 206 Bk 2
500%- 250%F1 25% A 4 mRRE 125 %, 4321
FEY T 20%-2%A1 0.2%Y QFM 1 SR 45 251597
W, S ILFR A .
1.2 iRAF 584

EATE T (525 77440) AR B35 B102)
R (575 0-104). FHESF (585 R3501).
B O EFEY (15 A3035), HIWE Sigma 24T
KEWZ, PafE (IS 201410100, B HEH
[ 25 iR e i e s 220 () %K Dr. Ehrenstorfer,
B9 17322500); FRAEE R (J7% GM, Bt
HO818); 6B-F£J5L52fi () X BD, '3 451012);
RNAprep &t RNA $2HUAFA & (%5 DP430).
FastQuant cDNA 544 kA& (575 KR106).
SuperReal PreMix #¢J6E & PCR Wil & (f& %5
FP206),] 5 TIANGEN; J781 7L 5 415 TagMan
PREF B Invitrogen 551G 5 I FIERET P FI R 1,

F1 SRS FT

Table 1 Primer and probe sequence

FEA] ERBY (5°-3)

KAz (5°-3%)

#H4E (5 FAM - 3° TAMRA)

CYP1A2 CCTCCTTCTTGCCCTTCACC GGATGTAGAAGCCATTCAGCG CCCCCACAGCACAACAAGGGACA

CYP2B6 ACTCTCCGCTACGGCTTCC  ATGGCATTTTGGCTCGGTC

ATGCTCAAATACCCTCATGTTGCAGAGAGAGT

CYP3A4 TGCAGGAGGAAATTGATGCA GTCAAGATACTCCATCTGTAGCA TTTTACCCAATAAGGCACCACCCACCTATG

B-Actin  CCTGGCACCCAGCACAAT

GCCGATCCACACGGAGTACT

TCAAGATCATTGCTCCTCCTGAGCGC

1.3 EEMEE

LC-MS/MS %Zi413% Shimadzu LC 20 (45
A WBAH S & B B RS, AT API4000 — )Y
PRI A CEE N ARG RA D, HAELL
SRR AN Analyst 1.5.1.
2 FHiE
2.1 ABRKBFHRERNEE S4L1E

R VA VR N U4 i R L B 5 T 9%
HIREFE IR, MR ISR R R 0.7X10%mL 1)
TEANMLE R, BHAE TR 96 fLAkh, 37 C.

5% CO, 5 NV & 6~12 h Ji, F A i 220
URETE B 2 A0 M o SR e I B 5% 77 8 il JH
S MR TR AR I IR . 5 2 RIS AN [t
WL YQEM (0.026+ 0.260. 2.600 mg/mL) Bk[H
PEE S (CYP1A2 iS5 BIERIM, ZIRER
50 umol/L; CYP2B6 if5 S 7): R ILZ, AN
1000 umol/L; CYP3A4 i 35: R4, ZkEN
25 pmol/L) [T MIVEXT AL 1 & S VRS
SHRIAHTE DMSO [25 -4 55 TR AL ], 1E 4
B A5 AR R B o s BT HR A 2 A 4l H
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MMRGFEI AR IS IR . 4R S
AT 37 Cy 5% CO, 45F TR 3 d, [RHE
W I TR . RN 3 APATHRE, IELh 2
3dJaE, FE g P mRNA KiK.
2.2 EEETER

YQFM.  BH 5377 K B 0T HE 4 41 B i 75 &5
W, FEFEE, IMARERY) (CYPLA2 JK4):
FEIRPE T, AU 100 umol/L; CYP2B6 JE&M: %%
A, 2K E 100 umol/L; CYP3A4 JEY): =2,
ZIRFE 100 pmol/L) ¥, T 37 C. 5% CO, 451
FIFE 60 min Ji5, I EIEER 25 A F R B L
g, BOW S, B LC-MS/MS 743 il
MFEARTARE T4 X CBE LNy Ak 2k
BT 6B-FA LS, EARKI 7 vk W2 2% Sk,
KF CYP1A2. 2B6 Al 3A4 [IBEIG o BH X
ARG = B G R ZEL 2 35 ok Bl T $232  bs
EIHERR TIRMIVER TR e T 4305 2 Wl % k5 A Y
PEXT IR P AR, A AR R R
2.3 mRNA RiEDH

YQFM.  BH 75 371 B B A ok Fe 4 4 T iy 75 245
WG, FEEWERE, JH RNA FRBCRF G 240040
JE PN P 5 RNA, -5 &L S DNase T 74620
fie, LABFARIE A 4] DNA 1975 9% . A FastQuant cDNA
S HE O AR & S e cDNA. B 2~4 pL
cDNA, FJH] SuperReal PreMix %¢ Y€ & PCR i 5]

16 200 - 3 000
12400 — RSE 2500
3 2600 o HNN v 2000
Z 4800 ,% : & 1500
@ RMH Z 1000
2 1 000 = 300
o 750 R 200
E 200 § 100
> 250 8
© 0 2| A 7zl 7 %) 0 A
BIPE BHPE  BATE 2.6 026 0.026 BItE BAPE

K1 S AR 2 YQFM/(mgmL™)

BItE 2.6 026 0.026

X1 %S A2 YQFM/(mgrmL ™)

£, 1E1Q5 %6 E & PCR AL L4734

S IEH S FH A 2L K B-actin B2 1E, AHXT R
2SR R M AACE U B S A
mRNA (KR 2RI 7K = B PEXS IR ZH 4 1% 4 B ]
B I0ksUE. B (10 pmol/L) X CYP450 1
mRNA FEEAH S, s e BT S
bt 24, H T HERR A PCR AR S e 3 S 30
FEE I AT fE
24 HRIFMHEM

f#s CFDA 2012 4F 5 F miiAn ¥ “ 259040 H.AE H
WF9E3 S50 7 F1 USFDA AR, )l i
PEA S SAER VP AR IE A . MDA “ AR FH
PEXT RGOS TE” =40%0, MR8 DA A % s L
AWAEME P X mRNA Rk %S4 VE
Wbty 4R mRNA 232 5= B P I 40
4 £5IF, MR BRI mRNA K8 B A
(15 FAEH
3 #R
3.1 MEEEMERIESER

3 AR N AR 4 i (RSEVHNN A1 RMH)
I35 IR A 0,026, 0.260 F1 2.600 mg/mL [f)
YQFM L # 5, H: CYPIA2. CYP2B6. CYP3A4
VP P SAIEG T FH P R 40%, 3277 YQFM 7E |
IR E VLR CYPIA2. CYP2B6. CYP3A4
VP R I TV RS SR . S5O 1.

0 =zl | g
BivE BAPE BAME 2.6 026 0.026
K1 S AR 2 YQFM/(mgmL ™)

1 YQFM ¥ CYP1A2. CYP2B6. CYP3A4 EGEMHAIEM ( X £s,n=3)
Fig. 1 Effects of YQFM on enzyme activity of CYP1A2, CYP2B6 and CYP3A4 (X £s,n=3)

3.2 % mRNA RIEHIFSIER

3 RN EACH 40 0 (RSE. HNN A
RMH) 437 5 R B 0.026. 0.260 F1 2.600
mg/mL ] YQFM ¥ & )5, CYP1A2. CYP2B6.
CYP3A4 [ mRNA [ 3&IE K F-35) /N1 19 5 B 1) 4
i, #5 YQFM 7& Fak Mtk BEYG HIA CYPLA2,
CYP2B6.CYP3A4 [ mRNA Kk RN HATH FEH

ILE 2.
33 KWARGHIXTER

LEARUMFFEH, CYP1A2. CYP2B6. CYP2B6
RS SHIFARSIPSE S5 AL AN N Gl = 7 1 1 i SR
BAPES S AIIE LR IE T CFDA Al USFDA #iiAii
(RS E M, AT 3 AT T CYP1A2.
2B6 F1 3A4 [EEE A mRNA 38 A 7AW )
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5 W
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% ] [ M |

i 1 | e ] 4 /
BAME FEME BAE 2.6 026 0.026 4o
R 1 S A2 YQFM/(mgmL ") HE

MivE BAME Bt 2.6
BT S AE 2 YQEM/(mgmL ™) HE A1 F S HIH 2 YQFM/(mgmL ™) #2%

| I

| I ] ] A
BItE BHPE BATE 2.6 026 0.026 Z'4T

0.026 4

%

0.26
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Fig. 2 Effects of YQFM on mRNA expression of CYP1A2, CYP2B6 and CYP3A4 (x *s,n=3)

FVEH,  Jorpont B iG55 A B i B %
WAL 2 £, 4F mRNA RIEEFEPEESET 4
&%, PRSI ARG A HLHER TP PR AT RELE .
[, AHFICRI T % CYP450 2545 AT 5
SR DL B EZ A IS e e, o 3 4
HERF40 L ) CYPLA2.2B6 Fil 3A4 ) mRNA %
B FEEEOIAB I BT AL 2 £, $eRiZsk
50 RGOk HLHERR 1B BH 2 1 m e

YQFM A HA 3 1 5L T 25 WA 5 5 5 1)
2RI 25 WA HAE R (Herb-Drug Interaction,
HDD).
4 it

YQFM S fH4r &, X MAIET 3 kb 242
b, TR, TR I CYP3A4
PEH] 55 S8 W g™, LR SRt
KL CYP3A G PEAE N H) L S E0 i 5 155 21
WEAE AN, W9 RN, YQFM H& i Tuvk 71
HI% KBl CYP1A2 Fl CYP3A4 &M 7 S
M ASHFFESE R YQFM 4 A5 AR 41 i v i
CYP3A4 NEAFEREH . RN EZEH LR
2 A7 OF FAEH M TR AR I AL
JeB 2= e, B anAAE N A4 e R i CYP3A
U155 Q0P o L 870 1 P (E 99 0N Wi o T AR
CYP3A L5 FAEH: B 3& b7 Mot A4 i i
CYPIA 115 FAE M, (R 2 FIFEI SR BT AE K
BRUT 40 i oL g2 2010, phy st il DA O ST
0 M VP A B 5 3 1 D RO I DR T 11 22 A 1k VP
. @MJEMRE2ERESEUN, F3En®
AT S 25T 3 d IS, ™A R X
kUL, TSI VRN IS 2 REARRIILAR B (o
) Pt B T IV EAE R, RIS SR T RES

P BHA W A R IE TG =%, T CYP450 1
DA R LA AR IS T AN [ ol e JH U v P 2L Jse R X 5
AEAEZE U, DRI TR AR KRR 40 i
ARG SRR A= J ) ARG = R S sl AR ] BE A7 AE
P 22 7, B PRI 5 R I A
AR R

2yt CYP450 B 1K T sl il FH 2 IR &
A= 2 A EAE T I E R, I R S E
HE W] LLS 1 25 BRI ARSI B, A L BRHA 230 %
K3 Bl R BEIAA B G0, 8 5 =)
(RN S SR TS, ey DUHE AT &
FEZI L 29 2 25808 3 /E T« 1 HDI A& 254
GAVEVPN AT AN 2, HDI Pk e
T, —AEEE S A 2R, kg
SMCEH LR S (i YQEMD, A& 5 241 HDI
ANFEF M L AEH (Drug-Drug Interaction,
DDD), & T2 uiilikd. 252 HDI &%
MR 2 2 AL ISR A VR, DR EL A S IS )
I A 735 o

ST 29 B S0 HDL, s R AT
1l BE S s R A AL 2 25824 2 8,
Crax~ AUC %5, MIMEEMILLZ 37 5%, itk HDI
X TR, R DML R AR
Jgpg Ak, Bl SRR R (U QU S P IR G T
JUEEFIEAE B AR BRI AL AR Sk ), £EIRIR
E IR 20, AT RERR ZEVE AL T A &
B UE LB A AR
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