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Abstract—The biologically active component of licoris(Glycyrrhizae Radix L.) is considered
to be glycyrrhetinic acid, an aglycone of glycyrrhizin, on the basis of chemical and pharmacolo-
gical studies. The present study was undertaken to investigate the effect of glycyrrhetinic acid
on the hepatic morphine-6-dehydrogenase activity, which catalize morphine to morphinone.
Morphine-6-dehydrogenase was further purified by centrifugation, (NH,).SO, fractionation,

sephadex G-100,

hydroxyapatite column. Hepatic morphine-6-dehydrogenase activity was

significantly decreased by the treatment of glycyrrhetinic acid. When effect of glycyrrhetinic acid
on the hepatic morphine-6-dehydrogenase was investigated in vitro, it was powerfully inhibited
the enzyme activity with dose-dependent manner. From the above results, glycyrrhetinic acid
inhibits hepatic morphine-6-dehydrogenase activity and decreases the morphine induced harmful

side effects.
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Scheme. 1—Formation of Morphinone from Morphine
by morphine-6-dehydrogenase.
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Scheme. 2—Procedure of enzyme purification.
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Fig. 1—Elution profile of protein and morphine-6-
dehydrogenase from sephadex G-100 column.
The assay was described in the experimental
methods. Column diameter: 2.2cm, column
length: 10cm, flow rate: 3ml/hr, e—e; pro-
tein, ©—o; morphine-6-dehydrogenase acti-
vity.
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Table. I—Purification of rat liver morphine-6-dehydrogenase

Specific Purification

. . Total Total ;
Purification step protein (mg) activity® activity** (fold) Yield(%)
105, 000xg
centrifugation 12,144.8 137.0 11.28 1.0 100
(NH,),S0, fraction 4,084.8 80.1 19. 62 1.7 58.5
S -
cgf‘}l;iex G-100 931.0 44.6 47.94 4.3 34.0
Hydroxyapatite column 15.0 2.8 188. 88 16.8 2.1

*; NADH n moles/hr, +#: NADH n moles/g protein/hr
0.034 4.0734
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Fig. 2—Elution profile of protein and morphine-§-
dehydrogenase from hydroxyapatite column.
The assay procedure was described in the
experimental methods. Column diameter; 1.2
cm, column length; 10cm, flow rate; 3ml/hr,
e—e, protein, o—o; morphine-6-dehydroge-
nase activity.
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Fig. 3—Effect of glycyrrhetinic acid and naloxone

on the hepatic morphine-§-dehydrogenase
activity in vitro,
The assay procedure was described in the
experimental methods. Each point represents
the means of 3 experiments. o—o; glycyrr-
hetinic acid, —e; naloxone.
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Glyeyrrhetinic Acid7} 7+ Morphine-6-Dehydrogenase® 4ol w4 & of & 381

A A = e (Fig. 3 ).
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morphine-¢-dehydrogenase &= Glycy-
rrhetinic acid(10mg/kg) & F o3l A A4 o
E A2 A& AL A 2Ty 14
A o] 11.3n moles/g protein/hrel =] u)3) 19
% 24 FATNAE 47 dAsHE AL 2
Aot fo4d-L gldeh zev 39 FoFel

Lo b

%5

noles/g protein/hr

NADH n

Q

0 1 2 3 4 (days)

Fig. 4—Dose response of glycyrrhetinic acid on the

hepatic morphine-6-dehydrogenase activity
in rats.
Glycyrrhetinic acid(5,10,20 and 40mg/kg)
was injected to rats intraperitoneally daily
for 3 days. Rats were decapitated 24hr after
the last administration. Values are means
+S.E. of 5 animals in each group. *; p<
0.05, **; p<0.01.
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Fig. 5—Change of hepatic morphine-6-dehydrogenase
activity in glycyrrhetinic acid-treated rats.
Glycyrrhetinic acid (10mg/kg) was injected
intraperitoneally in various time course be-
fore sacrifice. Rats were decapitated 24hr after
the last administration. Values are means=+
S.E. of 5 animals in each group. *; p<{0. 05,
**: p<{0.01,
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Fig. 6—Lineweaver-Burk plots of the hepatic mor-

phine-6-dehydrogenase in glycyrrhetinic acid-
treated rats.
Rats were received glycyrrhetinic acid intra-
peritoneally daily for 3 days. The reaction
mixture contained 0. IM Glycine-NaCl-NaOH
buffer (pH 9.7), B-nicotinamide adenine
dinucleotide (1.5g mole) and various concen-
tration of morphine, control or glycyrrhetinic
acid-treated enzyme solution. Points are the
means of 3 separate experiments. o—o; con-
trol, e—e; glycyrrhetinic acid (10mg/kg).
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Fig. 7T—Effect of glycyrrhetinic acid on the serum
alanine and aspartate aminotransferase(ALT,
AST) activities in rats,
Glyeyrrhetinic acid (10mg/kg) was injected
intraperitoneall daily for 3 days. The assay
procedure was described in the experimental
methods. Values are means=+S.E. of 3 experi-
ments. #; Karmen unit/ml of serum. A;
control group, B; glycyrrhetinic acid-treated
group. [J; ALT, M; AST.
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