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Abstract: Objective To investigate the metabolic stability, the main CYP450 enzymes phenotypes and metabolites of Diosbulbin B
based on in vitro metabolism model. Methods For metabolic stability study, UPLC-MS/MS was used to detect the remaining
Diosbulbin B content in the incubation solution after being incubated with human and rat liver microsomes, respectively. Ten
recombinant human CYP450 enzymes (1A1, 1A2, 1B1, 2A13, 2A6, 2B6, 2D6, 2C9, 2C19, 3A4) were used for identifying the
metabolic enzyme phenotypes of Diosbulbin B. Moreover, the major metabolic enzyme phenotype for the metabolism of Diosbulbin B
was confirmed and verified by the rat isolated hepatic perfusion model. The metabolites of Diosbulbin B in human and rat liver

microsomes were determined by LC-MS/MS. Results The metabolic percentage of Diosbulbin B in human and rat liver microsomes
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were 37% and 59%, respectively. Its half-lives 12 in human and rat liver microsomes were 97.4 and 52.3 min, respectively. The

intrinsic clearance rates CLint in human and rat livers were 8.23 and 23.9 mL/(min-kg), and liver clearance CLh in human and rat

livers were 5.89 and 16.8 mL/(min-kg). It can be found that the metabolic rate of Diosbulbin B in rat liver microsomes was faster

than in human liver microsomes. There were five CYP enzymes, including 3A4, 2C19, 2C9, 1A13 and 1Al, related to the

metabolism of Diosbulbin B, especially CYP3A4. The hepatic perfusion experimental results showed that the metabolism of

Diosbulbin B was inhibited by ketoconazole, and the inhibitory effect was enhanced along with the increasing dosage of

ketoconazole, which confirmed that CYP3A4 played an important role in metabolism of Diosbulbin B. There was one metabolite

(M1) of Diosbulbin B has been found in both human and rat liver microsomes incubation. Conclusion The metabolic rate of

Diosbulbin B in rat liver microsomes was faster than human liver microsomes. The CYP3A4 plays a leading role in the metabolism

of Diosbulbin B. And a demethylated metabolite of Diosbulbin B was appeared in both human and rat liver microsomes incubation.
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2C19 (5 C2C19R019B). 3A4 (Hit'5 C3A4R052)
T EAFIEZORT 7 (B AIRAT; HEE. 4
fE¥ R taitkal, T Sigma-Aldrich 2A®]; oAb
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FEEKH, K 0.625. 1.250. 2.500 mg/mL ¥
FH. () TERERERECH]: 1000 mL 47K
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EBE3.0 g e eVEME, W pH R 74 /5T 4 C
TRAE, B . (3) BE B FHERIE R H:
FEMEE MR B @& T DMSO H1, FLHilk 6
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5 B 1.0 mg/mL). NADPH (1.0 mmol/L) Al
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JFORL A4 5 254 (1) VR & R NADPH 43 51l 7E
37 CH¥E 5min J5, MIA NADPH E3I& M, H
JksEfE 37 CHEE, T 0. 5. 15, 30. 45. 60 min
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1 min, 14 000 r/min &.C» 5 min, HHIFHEAT
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0.1% R 1Y F A (B s BREEYEE: 0~0.30 min,
90% A; 0.30~0.80 min, 90%~50% A; 0.80~1.50
min, 50%~2% A; 1.50~2.00 min, 2% A; 2.00~
2.01 min, 2%~90% A; 2.01~3.50 min, 90% A;
AR 0.45 mL/min; #EFEER 10 pL. (2) Fis%
fF: HBETEE P (ESD; IEE 17543, K5
S, (CUR) 137.90 kPa (20 psi); B % HJE (IS) 5000
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TME B WKRE A 10 umol/L, HANE & &MHA 150-
A, T E 60 min J5 281k, B EIERBGERE AT ; +HLM
W% B SIS AT 1AL AN AR T ) A 0 R ﬁ
2.4.2 REF=PIRRITE (D @ik A i
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1.7 ym); WEIAHAE 0.1%HBRIIKIER (A -& %
0.1%F R Z B (B), FhEELEML: 0~14.00 min, =
90%~40% A; 14.00~17.00 min, 40%~5% A; 0 , . . ,

0 20 40 60 80

17.00~17.01 min, 5%~90% A; 17.01~20.00 min,
90% A; AFURE 0.3 mL/min; HFFEE 5 pl. (2) i
WAPE: MBTEE T (ESD; 1E ST 5 43
EE I 3.2kV; B FURIEE 120°C; WA
350°C; BIAFISAAFIE 800 L/h; HEFL AR E
50 L/h; fEEANAE 0.1 s; BifEyuE m/z 100~1 000.
2.5 HIEALIE
251 BB (np) &KEATFERZE (CLin 1HE
I I] R B AR B JIAR T 4 6 1 E AR B A
i E B RER, SBEZLRIERERE (K, K
R ME B SRR t12, SH Well Stirred
Model XFHURLR 1IBHE AT A, 7T LIS 23R
B 7E NFIK B A BB A5 52 CLing in vivo AR
Igé.‘:z CLh[12—13]0
252 St FHE KRR X £s
r, FHSEEEFIH SPSS giit it (A 17.0)
BTG 0T, LI ) 2 AR R R R
ZEOYHTIEIAT /3T o
3 #R
3.1 FEMZE B 7£ HLM # RLM F BT E M
PR RRAEAS P YT . AR IR, A
EVPIE . RO AE HLM AT RLM o 4R 35k
TECHRAROE G LN, R B fE RN NADPH
(B LT A R A B SR B, IF B S50 BT F O 5 14 &
IEH . ¥ B 7€ HLM A RLM A A 5 B i
RO 1, KA “2.57 WUTETHEAA RN E B
TEFORLAR I 110, ADAHETS 20 I 1 [ A 35 B R
CLintin vivo FTHFEFRZE CLyo IR B £ HLM I
RLM 1% & 60 min Ji5 Ji& 25 A HIHE FR 25 5N 36%
F158%. T A B 7E HLM A RLM ] 110 53514 97 .4+
52.3 min, AMESBIAFIRBIFE CLing i vivo N
823 . 23.9 mL/(min'kg), CL, N 5.89. 16.8
mL/(min-kg), R TR B /£ RLM K R 111
FBHHE AL R 5 HLM b, K RT3 % B
PR ZE T N

1 HLM 1 RLM W E#HRPRME B HIRFETR-
At lE)Hh 2%
Fig. 1 Residual percentage-time curve of Diosbulbin B

incubated in human and rat liver microsome
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WA EIL 50%. KRR R (B 3) VIR,
6 o 1 RE PSR R A B 0, BEER B 7R RE TR R IR
SERN, HILATA CYP3A4 XM R B R HHE
FEFUER/ER, JF BERFEMxs s iz B ACE 40
HiAE 2 5o -
3.3 EILE B ARBYEE R E A AT

HIE B 4 HIZE HLM fil RLM HiRE 5 51
TELE 4. BHERTRIEMER B 435175 HLM 1 RLM
TR S ECHTEY 1 Mg, KR B (M0 A=)
MD) 73T Z st o tir, WS EILE 5. BEn]
2 MO & M1 4 F 81 & &R E TR

601

401

HER B AUHTE %%

1A1 2A6 2A13 3A4 1B1 2B6 2C92C19 2D6 2EI

—20-

2 EILE B7E 10 HEHA CYP450 BRI E S E
Fig. 2 Percentage of metabolic Diosbulbin B in 10

recombinant human CYP450 enzymes
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= [ FEM 5 mg-kg™!
S —FREE™E 10 mg-kg™!
3 90 R 20 mg-kg™!
fn?

62 271
&
§ 0 253 299 318
5% 79 107 " 207 2371 4 3‘7
= 957 123 2031
i K M hafo14g, LASPus ﬂf&léﬁ% o 3B
139
B Ml

40 60 80

t/min

20

LxRALE: "P<0.05

*P < 0.05 vs control group
3 KRB TFAEFIEFRMWEHERATRMEBFIK
B R-FHEL (X +s,n=3)
Fig. 3 Residual percentage-time curve of Diosbulbin B in
hepatic perfusate after administration of different doses of

ketoconazole (X *s,n=3)

7 HLM

18,05

0.87

E4 HLM (A) f1RLM (B) %
EEmNEETRE

Fig. 4 Total ion chromatogram of supernate in HRM (A)
and RLM (B) incubated with or without Diosbulbin B

FEEHHEAEMARMEZBES

121

95
131143
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5 FMEB(A) REMKB~ M1 (B) KIZHKEEE
Fig.5 Secondary mass spectrum of Diosbulbin B (A) and its

metabolite M1 (B)

TERHE WL 1. MEER AT e %0 M1 NCONFEME B
ZHEMRB Y.
4 Tig
4.1 HHIFEMS CYP450 BERIX R

b R R F AR R R, 2RI R 1) R
FAMRER 2 {HAE, RATERIT IR = A
RIVEF H 25 30, 0 E 2340155 14508 A I,
R A2 2 YR TEHHJ U, 25 Y5 A5 AR AT R
Frh 23t 25K R CYP450 WG TERIR I (BFAE S
FEEE BEHEIFRD A B 25 ELAE S,
AR A= B8 FEB, S (a4
U= RFEE AR

ZIE AN IR LR S, FEEER IR
Y ATRE N IRAY L SV A AR TS A =, LA
FE VI R 55 52 SR AR ) A i 2 A U R A S
RGIEE CYP450 1E N 2RI i By, LIS
BB 25 AT B o AR B BT R TS
o B, FETAREEE CYP450 I B2 B4R

\
\

F1 FIEB REKB~YIH LC-MS/MS HiE
Table 1 LC-MS/MS data of Diosbulbin B and its metabolites

& ¥ [M+H] fr/min MS/MS W BT (m/z) RLM  HLM
MO C19H2006 345 6.95 317,299, 271, 253, 161 + +
M1 CisHi5O6 331 7.58 271, 253, 235, 159, 121 + +
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WFFE AR . AQIHE S . CYP450 AR EERALD
XA AN LA, AU 2R TR
WURR R E TS, [FR Ny S
R Fe e e R 1,
4.2 FHEIMIEAR B

PRSMRUIT T T HEBR AR N TR 3R, A4S
ISR GE AT SR BRI o X TR ARSI R AR
BEPER Kk = RGN F B 20t &, MR
T RAF IR 7 F Bt FRAT 2 25904t i S 2 8%
B, AT AR EES T, SE25
YIR CYP450 W& ThREEMEE RS, DUFIE 9k
Bl A S AR Y R A A 3 AE 29 AT 92
AR EITIZ N .

PRAMREVER H AR = ZE R o F /KPR (i
HIN CYP450 B> MEAHHIZH 73 KA A Cln Rk
FLARAT SO). 4HMI/K-FHEAS CanzhPy A IR 4D
S B KPR CUnFRERD S5 259 B AR I
FORs s TVER O HET, ZH0 RN AL
Fop i —FhEl 2 MO EEEAT 2GR AT, A
B—, SRR JUFPERR SR
X R T2t e e AR, ARgHE
P AUTHER I E R AT, XTI
HHI TR AWFIERE T 2 M ARIMREN B
K, B TFRT A KT &8s E KT,
BB T 3R B PRI 7L RE B8 AH B Ah 78 %
B
43 THYIRBIEECYP450 SEMEBIFE MM XA

WA KOS &R 2 S 80 = U
KU 1 25 T 2530 it Fo it R E B 78
KBNS RAEBE, YUK EIME B FIRHHEER
BRI, mReRgl KIF M EERENZ —. f
WHURIL, H 5824 7RG REET iE m CYP450
(0¥ Tt T AR 2 24 B R A A Y ks,
E ST PEEME B AN LR AR AL PR H
Z 5 FEUN CYP450 RIAA AR, RPHIE B 1)
RGP OC, HR&JREF CYP450 [1)FH
KA EA K NFILIEEPIH] CYP4S0 FhEAIEL
BEMNEK. B, HT AT B I ohL A4 6]
TOHE B AR 2 S I 50 T SR L S IR N
FERBL AT >

A SEEG AT NI K B ORL A4 SR B 1
PR 2 45 I R B E B /E RLM AR i 4%
PR E T HLM, REFEME B FQHHHE R

NAK BB AT BEAFAE — E M 22 7 IRk, X o
ME B BT EE— DB TN 78 0 25 X — 2
S

O R AMUBIIT 7045 3 E B AT Rt 2E 1)
JRBRR 2L CYP450 AR A i 1 v (] 44 5
P EIR . M R T S LR 20 L ) S B 2
FINTE AT 40, HA5RR s B fiE e
[l 22 CYP3IA4 AR AP0 A6 6 s
2 B ARSI R A BT I S L CYP3A4 2/ S 3
MhE B AT B fie 32 E AT, AN STk R — 2L
HEEEME (CYP3A4 HMfiIFRD REAT R FFHEXS 5%
ME B HFACEIHEER, B ERFIE-BN KR, &
ANEMER B 5 CYP3A4 1 F AO AR AR BLAE HI W]
RESHE TR THERNEREME, ImKE I 2%
JeHERE.

LR LPTR, SR B AT REE S CYP3A4 XT3
MR B MARBEHRAPONED . 3K B &
CYP3A4 AU A R 1 v 1) 4406 - JH-20 B f 4473
fe— 7T, (HAATEME B 1R, i R AR AR
PR REVEAE F R 0 A BB 7T, AN RE LA
N CYP3A4 X 3 E B (A F X H A R 52
Mo PRI, XF3fER B BT BEHLAIWT FUE W IHE
P v T A K A P 0 e A 3R /8 3k FE A i 75 42 1 5
W57 THNT, 2771 CYP3A4 BT #M R B AT
BEVEHIREN .
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