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Enzyme Kinetics of ligustilide metabolism in rat liver microsomes

QIAN Min, SHI Li-fu , HU Jin-hong
(Department of Phamacy, Changhai Hospital, Second Military Medical University, Shanghai 200433, China)

Abstract: To study the enzyme kinetics of ligustilide metabolism and the effects of selective CYP450
inhibitors on the metabolism of ligustilide in liver microsomes of rat, a LC-MS method was established for
quantitative analysis of ligustilide in liver microsomes incubation system with nitrendipine as internal standard.
The determination m/z for ligustilide was 173, and for nitrendipine, 315. An optimum incubation system was
found and various selective CYP inhibitors were used to investigate their inhibitory effects on the metabolism of
ligustilide. The results showed that enzyme kinetics of ligustilide could be significantly inhibited by ketoconazole,
trimethoprim and o-naphthoflavon but scarcely inhibited by omeprazole, 4-methylpyrazole and quinidine.
Therefore, CYP3A4, CYP2C9 and CYP1A2 are the major isoenzyme participated in in vitro metabolism of
ligustilide.
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Figure 1 The product ion scan of ligustilide
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Figure 2 The product ion scan of nitrendipine
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Figure 3 MRM gram of ligustilide split with different collision
energy (Fragmentor: 135 V)
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Figure 5 MRM gram of nitrendipine splitted with different
collision energy (Fra: 100 V)
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Figure 6 MRM gram of nitrendipine splitted with different
fragmentor (CE: 8 eV)
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Figure 7 MRM gram of nitrendipine (IS) and ligustilide (LIG).
A: Blank CYP; B: Standard CYP with IS and LIG; C: CYP
sample
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Table 1 Recovery of ligustilide extracted from CYP (n=5, X %)

Add concentration

1 Recovery / % RSD /%
/ug-mL
2 87.24+6.19 7.10
20 93.76 £5.94 6.34
40 95.18 £4.37 4.60
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Nt T AR BE B A N AR ARV, 4% “ Bk S VE
TR 7RI TE o LLBAS P IR AT A A B8 38 2 AH DA )
SO -l 5 o RSN & R V= 7 o A= NN S TR
WERUERIRE, S5 WA 2.
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Table 2 Inter-day and Intra-day precision and accuracy of the
method (n =5, X £5)

Add concentration Found concentration ~ Precision Accuracy

/ug-mL™! /ug-mL™ RSD /% %

Intra-day

2 2.04+0.14 6.78 102.17

20 20.05£0.92 4.59 100.23

40 39.22+3.58 9.13 98.04
Inter-day

2 2.07+0.11 5.37 103.26

20 20.27+1.77 8.75 101.34

40 39.13 +£0.87 2.19 97.82
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Figure 8 Concentration-time curve of ligustilide in vitro

22 EIREMEAABRMMIFZE 86 A
it AR P AR i, B Y R AR S ARt it 2 (] 9)
AL UL 4RGN 1E) A 30 min, JEYIHE A 60 pmol-L !
i, BFACR A S (TR IR EAE 0.25~1.0 gL' A, Xt
JERPEE AN TR AR S eI PR G R TR A RAR
TN B BE 2R RIH R y = 18.85x — 0.755
(r=0.990 5). FEA NN NEE LY, A T D H 2

T 60,

S 504

=

= 40

k=)

g 30

3 204

(=1

S

o 10y

2

8 o : : : ‘

0 05 1.0 15 2.0

CYP concentration/ g-L”!

Figure 9 Concentration-CYP curve of ligustilide in vitro
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Figure 11  v-0/[S] graph of different ligustilide concentrations
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Figure 12 Concentration-time graph of ligustilide with inhibi-
tors in vitro
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