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Abstract

To evaluate the effect of methanethiol on the activity of xanthine oxidase in both liver and
serum, the rats intraperitoneally received methanethiol. Injection of methanethiol in rats
showed the more decreased xanthine oxidase activity of both liver and serum than that of the
control group. Concomitantly, the xanthine oxidase activity in livers preincubated with
methanethiol was decreased in vitro. The xanthine oxidase in livers preincubated with the
methanethiol also showed more increased Km and similar Vmax value than those of the control.
These results suggest that the methanethiol may induce a change in substrate hinding affinity of

xanthine oxidase.
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INTRODUCTION

Methanethiol is a product derived from methio-
nine via the transamination pathway”, and it also
Can be generated by the action of mucosal thiol S-
methyl transferase on hydrogen sulfite which is
formed by anaerobic bacteria in the intestinal
tract®®. The toxicity of methanethiol has often been
suggested as one of endogenous factors involved in
the pathogenesis of hepatic encephalopathy®.
Furthermore, methanethiol could cause the memb-
rane damage and inhibition of some enzymeas®.

In our previcus work® and a number of other rep-
orts” % the higher levels of hepatic xanthine
oxidase have been cbserved in an animal model fed
a high protein diet. All the more, it was reported
that the addition of an adequate quantity of DL-
methionine to the diet increased liver xanthine
oxidase to normal®. However, it is assumed that
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excess feeding of methionine may paradoxzically
inhibit the enzyme activity by the methanethiol
induced from methionine.

Therefore, the purpose of this study is to invest-
gate whether methanethiol treaiment in rais will
affect on the xanthine oxidase activity in both the
liver and the serum. Concomitanﬂy, the cause of
change in enzyme activity will be clarified.

MATERIALS AND METHODS

Animal treatment

Male Sprague-Dawley rats weighing 220 to 240g
fed a standard diet as described in Table 1 for a
month were divided into two groups. One group
was intraperitoneally injected with 0.1ml of 7.52%
(v/v in saline) methanethiol. After 4hr, the metha-
nethiol freatment was done once more with the
same dose. The control group received only saline,
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Table 1. Composition of experimental diet  (ghe diet)
Ingredients Quantities

Casein 200
Corn starch 674.36
Corn oil 64.85
Vitamin A and D mixture" 109
Vitamin E and K mixture® 2
Water soluble vitamin mixture® 3
Vitamin Be® 1
Salt mixture 40

@ - Cellulose 20

»Vitamin A & [ mixture : 51,000 unit of A and 5,100 wmit of
D dissolved in 100ml of corn oil.

» Vitamin B & K mixture : 5g of ¢ -tocopherol and G.2g of
menadion dissolved in 200ml of corn oil.

@ Water soluble vitamin mixture : contained (mg) ; choline
chloride 2000, thiarnine hydrochloride 10, ribvoflavin 20,
nicofinic acid 120, pyridoxine 10, Ca-panthothenate 100,
bictin .05, folic acid 4, inocsitol 500, p-aminobenzoic acid
100.

# Yitamin B : bmg of vitamin Be dissolved in 500ml of
distilled water.

? 8alt mixture : contained(g) ; CaC0s, 300, potassium
phosphate dibasic 322.5, MgSO., 102, Ca-phosphate
monobasic 75, NaCl 1675, ferric citrate 27.5, KI 0.8, ZnCl
0.25, CuSQ, - 5H,0 0.3, MnS0, 5, molybdic acid 0.2,

Preparation of the Liver

The animals were sacrified by exsanguination
from abdominal aorta. Bach liver was perfused
with 0.9% saline solution through the portal vein,
and then the liver was rapidly removed, cooled in
ice, and & 20% homogenate was made in 0.25M
sucrose. Bach homogenates was centrifuged at 700
* g for 10min. The supernatant obtained was spun
at 105,000 x g for 60min at 4°C. The cytosolic su-
pernatant was dialyzed against 100 volumes of 0,
25M sucrose solution for 12hr at 4. The dial-yzed
supernatant was used for the determination of
enzyme activity.

Enzyme assay

The xanthine oxidase activity was measured by
the method of Stirpe and Della Corte'®, and Yoon'®.
Enzyme activity defined as # mole uric acid formed
per mg protein per min at 30¢C. Serum alanine
aminotransferase (ALT) was estimated according
to the procedure described by Reitman and Frank-
el The unit of ALT is expressed as the Karmen™
unit per ml of serum.

Hepatic giutathione and protein assay

The glutathione contents were determined by the
method of Ellman'® and the content of protein in
the liver extract was determined by the method of
Lowry et al'™.

Student’s t-test was used to establish significant
differences in mean values between the control and
treated groups.

RESULTS AND DISCUSSION

Changes of liver weight per body weight

and serum ALT activities in methanethiocl-

treated rats

As shown in Table 2, injection of methanethiol in
the rats showed about a 2.9 fold increase of serum
ALT activities and a slightly decreasing tendency
of hepatic glutathione compared to the control
group. But the weight of the liver per body weight
was similar to that of the control group. An insu-
fficiency of liver function was identified in the
present experiment,

Table 2. Effect of methanethiol treatment on the
serum ALT activities, hepatic glutathione
and liver weight per body weight in rats

Grf)up Control Methanethiol
experiments
ALT activity™ 25.33+2.17 73.20+£5.53"**
Hepastic glutathione® 4.50+0.33 4.02+0.31
Liver wt/ body(%) 3.79+0.11 3.73+0.12

Each value represents the mean + SE of 6 rats.
" karmen unit/ml of serum, " ; ¢ moleg/z of tissue
s p<(.001

Xanthine oxidase activities of serum and

liver in methanethicl treated rats

1t has been observed that both the serum and
liver xanthine oxidase activities were increased
with liver damage such as viral hepatitis'®?. Even
in liver damage induced by biclogical toxin (Stap-
hylococcus toxin)®® and xencbiotics (carbon tetra-
chloride)®”, xanthine oxidase activities in the liver
or serum have been demonstrated to be elevaied in
an animal model. On the contrary, the present exp-
eriment herein showed that injection of meth-
anethiol in the rats rather led to a 24% decrease in
the activity of liver xanthine oxidase and slightly
decreased activity of serum xanthine oxidase, in
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Table 3. Effect of methanethiol treatment on the activ-
ities of xanthine oxidase in both liver and sera

Group Control Methanethiol
i . Liver® 390086 295+043
t] das -
Xanthine oxidase Serum”® 2000031 17.86+2.84

Each value represents the mean + SE of 6 rats.
* 1 1 moles uric acid formed / min/ mg protein
2 1 moles uric acid formed / min/ mg protein

spite of an insufficiency of liver function (Table 3).

It was assumed that a factor responsible for the
decreased xanthine oxidase activity of both liver
and serum in methanethiol-treated rats may be
related to the inhibition action of methanethiol on
the enzyme. Therefore, in the present experiment,
an effect of methanethiol on the activity of xan-
thine oxidase in the liver was demonstrated in viro
to elucidate a cause of change in enzyme activity.

Effect of preincubation of liver extract with

methanethiol in vitro on the xanthine oxid-

ase activities

As shown in the Fig. 1, the activity of xanthine
oxidase in preincubated liver extract (37.5mg of
protein) with the methanethiol (15mg) at 37C, was
gradually decreased in proportion to preincubation
time, Especially, the preincubation for 1 hr led to
about 30% decreased activity of the xanthine oxi-
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Fig. 1. Effect of preincubation of rats liver extract
with metbanethiol in vitro on the activities
of xanthine oxidase. Each value is the mean
of 3 experiments.

dase to the control.

These results, therefore, indicate that the metha-
nethiol could directly inhibit the activity of the
xanthine oxidase. The cause of decreasing activity
of the enzyme in vitro was clarified on the determi-
nation of enzyme activity over a wide range of sub-
strate concentration in the absence as well as in
the presence of methanethiol.

Effect of methanethiol on the kinetics of

dialyzed liver eytosolic xanthine oxidase

Km and Vmax values of hepatic xanthine oxidase
were determined with the liver cytosol (37.5mg of
protein) preincubated with 15mg of methanethiot
for 30min at 377.

As shown in Fig. 2, the xanthine oxidase in liver
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Fig. 2. Double reciprocal plots of liver xanthine oxidase with xanthine as a substrate in 0.1M tris buffer.
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preincubated with the methanethiol showed 0.52
M of Km value and that in the control preincuba-
ted in the absence of methanthiol showed 0.29x M.
This means that the xanthine oxidase in liver pre-
incubated with the methanethiol was revealed to
be the more increased Km value than that of the
control. On the other hand, there was no difference
in the Vmax value of liver xanthine oxidase bet-
ween the control and the preincubated with met-
hanethiol.

Therefore, it is likely that the decreasing activity
in the liver xanthine oxidase of methanethiol-trea-
ted rats may be induced by an effect on a change in
substrate binding affinity of the enzyme protein,
but further research in this field is needed.
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