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HI1EH
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Probe Drug Assay for the Inhibitory Effect of Magnolol and Honokiol on CYP450 Enzymes in Rat Liver
Microsomes

HUANG Yu, WU Tong, LIU Chunming”, LI Sainan, WANG Yueqi, HOU Wanchao(The Central Laboratory,
Changchun Normal University, Changchun 130032, China)

ABSTRACT: OBJECTIVE To study the effects of magnolol and honokiol on the 7 subtypes of CYP450 enzymes in
Magnoliae Officinalis Cortex, and to predict the possible drug-drug interactions. To provide theoretical basis for the clinical
application of traditional Chinese medicine. METHODS Used the Cocktail probe method, magnolol, honokiol and CYP450
enzyme specific substrates for 7 subtypes: Tolbutamide (CYP2C), Coumarin (CYP2A6), Dextromethorphan (CYP2D6),
Chlorzoxazone (CYP2E1), Testosterone (CYP3A), Phenacetin (CYP1A2), Bupropion (CYP2B6) incubation reaction with rat
liver microsomes, combined with UPLC-MS/MS multiple reaction monitoring technology, Determination of the peaks of the
corresponding 7 metabolites  (4-hydroxytoluidine, 7-hydroxycoumarin, dextrorphan, 6-hydroxy chlorzoxazone,
6-hydroxytestosterone, acetaminophen, and hydroxyacetone) area. By comparing with the control group, the effect of magnolol
and honokiol on the activity of the above 7 enzymes was determined, and the corresponding ICso was calculated to evaluate
whether there is an inhibitory effect. RESULTS Magnolol and honokiol had inhibitory effects on the activity of 7 isoforms
(CYP2C, CYP2D6, CYP2E1 and CYP2B6) in rat liver microsomes. And that was an increase in mechanical inhibition with
increasing compound concentration and pre-incubation time. However the subtypes of enzymes (CYP2A6, CYP3A4 and
CYP1A2) did not exhibit this inhibition pattern. CONCLUSION It is likely to inhibit drug metabolism and produce drug-drug
interactions, during the combination of magnolia and drugs metabolized by 4 enzymes (CYP2C, CYP2D6, CYP2E1 and
CYP2B6). This study also provides very important data support for the clinical application of Chinese herbal medicine
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Magnoliae Officinalis Cortex and the development of new drugs.

KEYWORDS: cytochrome P450 enzyme; Magnoliae Officinalis Cortex; metabolism; inhibition

N A 2 25 P450(cytochrome P450, CYP450)fif
SR E R T ARG, £S5 KRS
(AR K PR YR 5 ) A= o Ak« CYP450 B
PES EE A MM % At TEEMSUEE 3
ML AT D] 52 T L 0 A i 500 o,
FETHLHRIIEE CYP450 B AL 25977 A (s
RV 5B A 5, A v R vE P, X Ff
0 R AE I K, W T RE 5 S ™ E M 2
Y)-25¥) A BAE I (drug-drug interaction, DDI)PJ,
IR b 5 T AL i 10 1) 4D 245 T 00 o F 9 A ) T T 24
YITEAR IBLERT DDI, XA 258 24 e o J i i
A B T B R

HAl, CYP450 fEImK F520m>50%H 2544
. £ ANEH, CYP2A6. CYP2El. CYP2D6 43
A5 B CYPs 1 4%, 13%A01 2%. CYP2C 254
T RGBT o] B 0 L XSS R R % 41 AE Y
(1) 2 P2 AR DA B Y Dhe % s CYP2E1 fit
T L FE G AL, G ST S A B
Y. TR LA IR 2% CYP2D6 25 30%
MG IR 25 AREE, B S FYLE RGP . =38
KPR 2 AR B 26501, B4, CYP2B6 Xt
IBEIE G TR DRI 2 Sk AL — R A1 25 IR AR i
R F FEH; CYP3A4 /& i () CYP450 fif 2
—, WEE A, ZEnE. Rz, skt
AR IR E R = 5 50% 1 I PR 25 4 3
CYP3A4 RIS, CYPIA2 %8 5 CYP450 fif & 1)
12%, AIN-S 5 &M 2055 ImHEE ) i AR
W, AR 2SR, S EMIEL A YLLK
&z Bl, SEIHAFEEOEMET. BEREERE
Gy 25 S MG, R RE R A A I 25 AR
i, TSR R NSRS . Kk,
W5 B s, b 23R R SR
HIE,

JE AN, AN R 22 B W R A (Magnolia
officinalis Rehd. et Wils.) 5 U] 1 J& ) (Magnolia
officinalis Rehd. et Wils. var. biloba Rehd. et Wils.)
TR R R RE R, WA JEIKAE
Fibs MRBHA AR ERESREARITER . HAEN
2 B 1R R 2 SR AE R 2 8 2015 A RO
AT 100 Fie JEAMI B & AR AR 40 &P (i
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JEANEY . RN EE) . HE AR IA AL S, A&
VOB FERMAE, IS ME R 2 AN
A FP 01,

B UESERT T T AN . AN 4 Fh a2
CYP450 fif(CYP1A2. CYP2El. CYP2C. CYP3A)
PIFIHIAE U, AHF FAE A F, SR Cocktail
R ETRENER TSRy« R0 E R X K R ARk
P 7 Fi g oE 25 AR ) 32 B B (CYP2C
CYP2A6. CYP2D6. CYP2El. CYP3A. CYP1A2
A CYP2B6, ¥ 756 Bz N A 25 P AR 1 1 B4 il )
BRI 4 FH B HoAH AL, e B AU A 3R 8%,
DA T 7 M 254 18] AH BLAE FH 5 24 280 TR) | 9 A2 B
R, N TTECAR RN R A R 2 S Rl R
1 #RAEE
1.1 250 5357

JEANG . AN R AR A PR A ],
fit 5 4> Bl A KS0912CB14 . T2806B5149 ,
HPLC=98%); FHZKfi# | WR(EHE Sigma AF], #t'5:
SLBR5486V); =2fd. 4370 75(#&E Dr.Ehrenstorfer
Gmbh, #t573519 50213, 104728); FAmMvbaE. dE
TRVET . AR AR A 2 ()RR
EARAF, #5458 8SBSA-DB. OOJVD-PI.
KFPEF-IE. WZGEG-MC]; H . ZJi(Solarbio /2],
L5 4358 7210023, 20161212, taifal); fF A
Milli-Q /K& Gi(ZEE Millipore) 3R 134515 /K (FPHZ :
182 MQ).

1.2 kg

HEME SD IR B (VA ) HORE A2 ) 15 B 2 O 3
TR T (B A R A A
1.3 fx#%

Xevo TQ-S = PUMAT BT HEAL(BLA Acquity
UPLC %% Waters Masslynx V4.1 %#is T1/Euf,
25 [E Waters); Sanorius BS110S %4 4347 K *F- (A6 5 2§
LR AHRAF); Sigma 1-14 B 5.0 ML (45 F
Sigma); DW-86L486 % KR /K #H (Haier A ).
2 HEEHR
2.1 IRSMIEE B R

150 uL B/ R4, &4 0.5 mg-mL~" 4ok
AEAIL 100 mmol-L-" B /R £h 2% i ik (PBS,
pH 7.4).NADPH 4 & %:(3.3 mmol-L-" % %] ¥ -6-

Chin J Mod Appl Pharm, 2019 February, Vol.36 No.4 -393.



#R2. 1.3 mmol-L-'NADP. 0.4 U-mL" %] %] ¥#-6-
R B A B AT 3.3 mmol- L' MgCly). &4 R
(0.2 mmol- L~ HZKH# TR, 0.2 mmol' L™ & &
%, 0.1 mmol- L' /75, 0.05 mmol-L-' G Mevb
. 0.2 mmol-L' 2fd. 0.2 mmol-L-"AEHFE T F1
0.1 mmol-L~" ZZARMh ). JEFMTy . A KM} i
TR, Gl ) 2 IR B DL R R B A R R
i, ARAIE R K S <0.1% 12 HT AR AA 5 TR AR
My FEANBTE 37 C TR E 5 min 5, @i
A NADPH 4 24t 8 8)) )R o B2 A A A
SRR R, SEIRZH N IS [ FE 11 JE AR
HEANE (5, 10, 25, 50 pmol-L™Y). 37 CHEH I
J% 90 min.

MR CYP450 H5 55 PRI AR =11 & & -
CYP2C(4-FF KM T JIk). CYP2A6(7-FREFT
). CYP2D6(£i MEHE ) CYP2E1(6-F2 5 M 52).
CYP3A(6-F 22 ). CYPLA2(X L BE & )M
CYP2B6( 2 4 22 dEfih fil ), i+ & 4 CYP2C.
CYP2A6. CYP2D6. CYP2E1. CYP3A. CYP1A2
A CYP2B6 [ 1Cso, FHUAVFUTEANEY . A1EHM G
X CYP450 15 P HI52 0 .

22 FESL AL

IINEA 40 pg-mL~! HE R NFRET 150 pL K
CIE AR R R ERE &, 4 °C, 13 000 r-min™!
B0 10 mino I8 A VRUAE €3 AR RS 43 i
TH
2.3k SRR A

UPLC BEH Shield RP 18 ##(150 mmx4.6 mm,
1.7 um), FEIAH A & LM, FBIAE B a2 0.1%F R
-IK o Yt 26 : 0~5 min, 10%A—40%A; 5~5.5 min,
40%A—>50%A; 5.5~6 min, 50%A; 6.5~ 8 min,
100%A. ¥ii#E A~ 0.3 mL-min~', #:iE N 28 C.

HIB 55 B TR, B 6-FR Gyl o R A 1
TR A Ah, HAh A A R IE B 1 AR
Ao KH 2 Bl (multiple reaction monitoring,
MRM) 77 =0 &, BEHEEBE N 3.5kV, BAIE
TEEN 350 C, WLy AN E A 700 L-h,
HEFLA(N)REN 50 L-h', REFE S AR (AT HE N
0.15 mL-min~'s
24 Gkt

LA ICso [E AFE PR 1Cso NEWITEF=A 50%7H
BRI B 25 B, BN, SR 24
AR P R A, AN S I 4 ) e FR SCRR[13] 7 0
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5. 1Cso {EFIH OriginPro 8 AINAERE. X T
BLA PRS0 ) S A 45 2R, 43 i BC T ¢ Aar 56k 43 B T 597
0 min ZLF1TU5% 30 min ZLIAIEG VS 2 5, ST
A SPSS v13.0 BTG b, S EERE AR
e BIME[95% B A X 1R 7R
2.5 UPLC-MS/MS l5E 4 57 1t AR 0 S N
MR4E SRR IE, X RT A RENRY . R
DA R N ARIEAT BEBS T =B T, kg
FE B K P08 13647 MRM a0 . 6-F8 L Smevb
FAEAE PR R R R, HMi &Y
TEIE BRI 2540 & 701 MRM S50 L3R
1o SR BREHRPTE R BT RORAR I 5 2 J5 1R
AT AT, BRI E O EBRER 1 .
6-FR LA MEVD o2 . OB-FRIL ST . 4-FRFE FHIRRE T
MR AEkE . FREELHEMEE . 7-7 5 EF RN 4
P 22 5 P ) O B I 1) - 301l A 2,34, 6,97, 7.70, 6.04,
4.59, 4.97, 5.05 min. FF &R I IE A B A YR
PEV) R T

# 1 UPLC-MS/MS Jll{3#) CYPA50 45 5 ik 4 1% 1 7= 4
) MRM Jit i 52 (n=3)

Tab. 1 MRM transitions and fragmentation parameters for
the specific probe products and internal standard(n=3)

CYP450 TREHR Bt B K flidE A
RIZiL) = me) 0" RV Rélev
- HERWNI) 2555135 ESI 28 30
CYP2C 4-FREEHIZREET IR 287>109  ESI* 30 30
CYP2A6  7-REFEER 163>119  ESI* 30 20
CYP2D6 A HE T 258>171  ESI* 30 36
CYP2El  6-F23EEMYP 52 184>120  ESI- 28 20
CYP3A4 6p-1% 3L S 305>184  ESI 30 10
CYP1A2 X ZBE&EFEB  152>110  ESIT 60 25
CYP2B6  f&%:zzdEfhfld  256>130  ESI* 30 48
'g," 1 “‘L 564 43 () “\Zl;;‘i%
0 4.00 6.00 : 8.00 10.00 12.00 14.00 Time
|»v°\=1 ,_/“ 234 6-FE AWM S CYP2ET) 18}‘31:2%
JA 2.70e6
100 2.00 4.00 I 508 6.00 8.00 10.00 12.00 14.225 l:s;‘l'lme
<] /‘ o w2 BB (CYP1A2) 152> 110

I 1.03¢8
|

100 2.00 4.00 6.00 .00 10.00 12.00 1400 Time
|4.97 MS ES+

7V IR 5 K (CYP2AG) 16320

2.00 4.00 6.00 8.00 “T0.00 12.00 1400 Time

100 |4.59 MS ES+
g | B H(CYP2BG)
,\] i P2 A ) 256130

\
0 2.00 4.00 6.00 8.00 10.00 12.00 1400 Time

AiMH(CYP2D6) MSES
1.34e8

I
2.00 4.00 6.00 8.00 10.00 12.00 1400 Time

AFEIERB TIRCYP2C) NS Bt
1.34¢8

0 2.00 4.00 6.00 8.00 10.00 12.00 1400 Time

100 6.97 6B-YEIE S HI(CYP3AY) MS ES+
o 305> 184
1.59¢5

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 Time

1 #BiEtE% R NITH E ST MRM & E
Fig. 1
standard measured

MRM spectrum of index compound and internal
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2.6 JEAMPORFE AR CYPA50 Bl 0 )
TEH

15 “2.17 BURWFE AR, 00 i A & K
% 30 min, T CYP450 IV 7Y il 08 22

gEREIR, JERNE G CYP2C B FF KR T
IR ) F2 B AR R AT M A, ICs {E N
41.48 pmol-L~'; X} CYP2D6 #EAL A7 SE Vb 55 () ¥4 3
AT CYP2EL AL SEMEYD SR (2 364k e N A
BEEG A G A, e ICs 1 BN 65.42,
67.93 umol-L~'; #5H H CYP3A4 fiifk =2 i 1) 5 5
B[ Bi, 1CsofE A 52.36 pmol-L~'; X} CYP2B6 1
o2z JE Ah B (9 2 5S4k ORI 1Cso fH A
28.69 umol-L~", Ui W] JEANG X T CYP2B6 7Y
(P VA s N HIAE A o FIE AN X CYP2C
CYP2D6 3% 1 B A HI1EH, 1Cso 187 7 N
41.86, 43.43 umol-L~'. {HFIEAMEI XS CYB2EL
CYP2B6 B I FAEXEZAK, 1Cso fH 537 H
58.10, 53.22 pmol-L~'. ZER W% 2.

®2 WHEEREABR. TEAB CYP450 T A B by 17 |
I1Cso {&

Tab. 2 The ICso values of magnolol and honokiol on
CYP450 subtype enzyme inhibition after incubation

CYP450  Hfjtk ICso/ptmol-L-!

LA R fes= A AR
CYP2C HWRBETIR 4-2HEFHRRIT IR 41.48+5.13 41.86+4.24
CYP2A6  HEE T-REFER >100 >100

CYP2D6  £iEWIF A HEbE 65.42+4.46  43.43+2.34
CYP2El  SM:PRE  6-FREEAMIPE  67.93£9.51 58.10+£3.02
CYP3A4 2 6B-FA R M 52.36+17.32  >100

CYP1A2  FEFBFEIT W OERREEE  97.80+£3.83  95.24+7.81
CYP2B6 At B AEMhE  28.69+1.46  53.22+0.66

2.7 JEAMROR R B R CYP450 S AL
fE “217 MmMEERT, HHlfE 37 CHllE
H 0, 30 min, F4HIIIA 5, 10, 25, 50 pmol-L-!
JEANSY . FHJE AN, I ELEL CYP450 1AL 1)
POHIER, AR Rk A P 5 s e R A VE
ZER IR, LA 50 umol-L-! AN, TR
H 30 min A, 5TMFE 0 min AHEL, JEAME T
CYP2C. CYP2D6. CYP2E1 Fll CYP2B6 31 {F
F o BI3E 0 7.8%, 53.95%, 42.58%, 36.16%. [
H, FIEFMB X CYP2C. CYP2D6. CYP2EL Al
CYP2B6 VB4 filg (4 2 73 il 42 v 1 35.97%,
32.82%, 33.76%, 13.12%. ST E 0 min AL,
il$E 30min J5, CYP2C. CYP2D6. CYP2EI
1 CYP2B6 VAU B 4 S PR ET IR & =
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B AN R 2 P O B ARG, I 2 Ak 38 P 3 o 2 %
fitass, Ui EANEY . FE AT CYP450 S
SR | T A TR AR A B AR o T CYP2A6
CYP3A4 HI CYP1A2 JUAS R4 AL, &5
DL 2~3,

00 1 im0 minlt 8 1 (CYP20)

—— TUiE0 minf %725 (CYP2D6)
75 b —— W30 minds £ 525 (CYP2D6)

50 F

0 22/%

25 F

0 L

1 1 1 1 1 1

0 10 20 30 40 50
e & /umol - L

00 - —= IO min& D52 (CYP2EL)
—o— T30 minF b (CYP2ED)
75 L~ TR0 min|:AhHH (CYP2B6)

—— T30 min ‘2 4R fi & (CYP2B6)

50

i A/%

25 F

0 10 20 30 40 50
R JE /umol - L-!

B 2 JFANEME AT AORL A T BB 4f CYP2C. CYP2DG6.
CYP2E1. CYP2B6 &M B F (X £5,n=3)

Fig. 2 Effect of magnolol preincubation in rat liver
microsomes on CYP2C, CYP2D6, CYP 2El1, CYP2B6
activity(x + s, n=3)

—=— THU0 min {21 T Ik (CYP2C)
—o— T30 min 2K T IR (CYP2C)

100 F e 0 minA 37055 (CYP2D6)
—— THI#30 minfs £ 0245 (CYP2D6)
75 F
S
¥ 50 |
'&",;1"
Tas b
O -
0 10 20 30 40 50
WP /umol - L
100 1 e 6520 min Wb (CYP2ED)
—o— T30 min% b 2% (CYP2E]D)
75 | = TR0 min% -4 (CYP2B6)
< —— T30 min’Z ARl EH (CYP2B6)
¥ 50 |
=
=S
25 b
0 -
0 10 20 30 40 50
% /umol - L

B3 FoBANE AT AR o FUE B X8 CYP2C. CYP2DG6.
CYP2El. CYP2B6 &M H M (X 5, n=3)

Fig. 3 Effect of honokiol preincubation in rat liver microsomes on
CYP2C, CYP2D6, CYP 2E1, CYP2B6 activity(X £ s , n=3)
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2 AR TR 1) 42 S RO 2T, 2 ) A R P T 2 B
TEVES AR RRE . 29 HE TR S T A AR
Z 5. mAYMRE LK DDI KARK G, 41
XF CYP450 B0 /R FH ORI 3 80™
#H DDI iz —U17, KA FE CR A Cocktail
TR G R I, 454 UPLC-MS/MS ] MRM AR,
BT CYP450 453 74 Fig s S 1k S A AR i 7
W, PRITJEFNG . FNEANEY XS 7 Fl CYP450 BE P
KI5 . % UPLC-MS/MS HAR K& . =R
B, R RS 2R R R R e RS S
KKGi% T 259 CYP450 7RI 585 S g
9 T N T P N S 3= A 7S B S R A T N
hil g7 RENIESE, DLRR ISR, AHT
GRS, 5 BP0 53 A ot Je FLAth 245 W1 45
UL T I — B I 7L

JE AN E W R b 32 A AR P MR BOh o B E
I, O T 3 B R A3 IS A R RIE OE
FEER, AW RER, 2 B2t K R A5
WA AR ) 4 FH O FUEF(CYP2C. CYP2D6. CYP2EI]
A CYP2BO)H A [FIFEEEIAMGIEA, HJg T LIk
FEMOME () B T ML A0 . T ALEE CYP2A6.
CYP3A4 #l CYP1A2 WA 2 HLUL A . PR,
X4 CYP2C. CYP2D6. CYP2E1 1 CYP2B6
R, I AR RS2, JEANE . AR AR
Wy vT e 3 AR Ak, IF BRI B AR AN
RN, XF%4 CYP2C. CYP2D6. CYP2EI #1
CYP2B6 XUl 254, JEANGy . Al JE AN AT G240
A, FEARIER, SRR L T
B, XPERIAT, FENG IR EAN S, R
MEPIEVEH S CYP2C. CYP2D6. CYP2EL i
CYP2B6 [1)JEEA) - Hil 751 Bl 3 75 77 [F) s 4 FH 5
TETE DDI AT RENE o ASHIF 70t A A 24 JE AN I PR
I FH DA K BT 2 B A A B B ) B SR
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