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Abstract

Objective : The aim of present study is to evaluate the inhibitory potential of licorice extract and
glycyrrhizin on cytochrome P450(CYP) in human liver microsomes.

Methods : Using human liver microsomes, water extract of licorice and glycyrrhizin as an inhibitor
were co-incubated with each probe drug representing selective CYP isoform activity. We measured
relative metabolic activity in incubation condition compared to that with no extract of licorice using
HPLC system.

Results : Both water extracts of licorice and glycyrrhizin showed inhibitory effect on CYP-catalyzed
reactions. CYP2C19 (IC%=126.7ug/ml) is most potently inhibited by water extract than other tested CYP
isoforms(IC5>450ug/ml), but glycyrrhizin exhibited potent inhibition on CYP1A2(IC5=106.9vml) followed
by CYP2C9 and CYP2D6.

Conclusion : These results indicate that water extract of licorice and glycyrrhizin have inhibitory
potential on CYP-catalyzed reaction in human liver microsomes. But the mechanism of inhibition was
slightly different between them. Water extract of licorice mainly inhibited CYP2C19, and glycyrrhizin

* Corresponding author : Dept. of Pharmacology, Gachon Medical School, Inchon 405-760, Korea
Tel : 82-32-460-2152. E-mail : jypark@gachon.ackr

65



ekl skslA A7A A2E (0B 129)

primarily inhibited CYP1A2. The inhibition by water extract of licorice and glycyrrhizin on CYP
isoforms may cause drug interaction with co-administered drug leading to toxicity or treatment failure.
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Fig. 1. Inhibitory water extract of licorice on CYP-catalyzed reactions
in human liver microsomal preparations.

Water extract was incubated using conditions described wnder Materials and Methods. The enzyme
reactions evaluated were CYP1A2-catalyzed phencetin O-deethylation(+), CYP2C9-catalyzed S- warfarin
7-hydroxylation(x), CYP2C19-catalyzed S-mephenytoin 4’-hydroxylation(*), CYP2D6~ catalyzed
dextromethorphan ~ O-demethylation({), CYP2C8-catalyzed paclitaxel ~ 6-hydroxylation((]), and
CYP3A4-catalyzed midazolam 1-hydroxylation (O). Phenacetin, S-warfarin, S-mephenytoin,
dextromethorphan, paclitaxel, and midazolam were used at concentrations around their corresponding
Km values(ie. 50, 25, 50, 25, 50, and 5um, respectively). Each data point represents an average of
duplicates
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Table 1. Inhibitory effect(IC50, ng/ml) of water extract
on CYP-catalyzed reaction in human liver
microsomal preparations.

CYP Water extract
CYP3A4 1037.2(161.9)
CYP2C19 126.7( 36.8)
CYP2C9 568.2( 65.6)
CYP2D6 >5000
CYP1A2 450.8( 66.8)
CYP2C8 603.0(103.8)

Data are expressed mean(S.D). Values are
derived from nonlinear regression analysis based
on the co-incubation of the respective CYP
specific substrates with various concentrations of
water extract of licorice, respectively(see the
materials and methods for details).

shAlek CYP3A4 2 CYP2D6] disixe= A
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Glycyrrhizine] &3t CYPe] A& CYPIA2
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3HA JehA ekt Table 2, Fig. 2).

Table 2. Inhibitory effect(lC50, mmoal/L) of glycyrrhizin
on CYP-catalyzed reaction in human liver
microsomal preparations.

CYP Glycyrrhizin
CYP3A4 >1000
CYP2C19 >1000
CYP2C9 >1000
CYP2D6 >1000
CYP1A2 106.9(36.1)
CYP2C8 >1000

Data are expressed mean(S.D). Values are
derived from nonlinear regression analysis based
on the co-incubation of the respective CYP
specific substrates with various concentrations of
water extract of licorice, respectively(see the
materials and methods for details).
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Fig. 2. Inhibitory glycyrrhizin on CYP-catalyzed reactions
in human liver microsomal preparations.
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