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Thiol Methyltransferase Activity in Regenerating
Liver after Partial Hepatectomy in Rats

I1Joo, M.D., Kyo Cheol Mun, M.D., Chun Sik Kwak, Ph.D.

Department of Biochemistry,
Keimyung University School of Medicine, Taegu, Korea

Abstract : Changes of thiol methyltransferase (TMT) activity, and it's Km and
Vmax values in cytosolic, mitochondrial and microsomal fractions in regenerating
rat livers were determined over a period of ten days after 70% partial (median
and left lateral lobes) hepatectomy. The enzyme activity in serum was also
measured. Mitochondrial and microsomal TMT activities after partial hepatectomy
were found to be significantly increased between the first and the second day, and
between the twelfth hour and the third day of regeneration, respectively, whereas
the cytosolic TMT activity increased at the second day after partial hepatectomy.
On the other hand, the serum TMT activity did not change. The Vmax values of
the cytosolic, mitochondrial and microsomal TMTs were significantly increased at
the second day after partial hepatectomy. However, the Km values of the above
hepatic enzymes did not vary in all the experimental groups. Therefore, the above
results indicate that the biosynthesis of TMT was increased during regeneration of
rat liver.
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Table 1. Activities of cytosolic, mitochondrial and microsomal thiol methyltransferase in regenerating rat

liver after partial hepatectomy

Thiol methyltransferase activity
(pmol methyl 4-chlorophenyl sulfide min"' mg protein™)

Post- Cytosol Mitochondria Microsome
};zgztectomy Qriginal Regenerating Qriginal Regenerating Qriginal Regenerating
liver liver liver liver liver liver
0.5 6.33 £0.63 6.68 =0.57 5.09 £0.68 6.04+0.74 5.02 £0.52 6.04 +0.73
1 6.37 £0.57 6.89 £0.86 5.15£0.64 6.84 £0.96" 495 +0.57 8.36=+0.89°
2 6.32 +0.49 847 +1.12° 5.13 +£0.59  6.78 £0.62° 490 +0.54 8.15+1.04°
3 6.36 £0.55 6.70 +0.61 5.17+0.62  5.63 +0.71 493 +0.67 6.53+£0.73°
6 6.34 £0.53 6.42 +0.64 5.11+£0.72  5.31+0.75 4.86 +£0.58 5.67+0.66

10 6.40 +0.51 6.48 +-0.67

5.154+0.74 5.18 +0.58

4.89 +0.63 4.81+0.58

The data are expressed as mean + SD with 5 rats in each group. Significant difference from original livers

(a,P<0.05; b,P<0.01; ¢,P<0.001).
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Table 2. Activity of serum thiol methyltransferase after partial hepatectomy in rats

Thiol methyltransferase activity

Post- (pmol methyl 4-chlorophenyl sulfide min' mL")

hepatectomy

days Sham Hepatectomy
0.5 16.10 +0.75 16.39+1.21
1 16.16 +0.92 16.78 +1.32
2 16.13 +0.86 16.87+1.37
3 16.07 £0.94 16.36 +1.46
6 16.09 +0.98 16.40+0.92

10 16.11 +1.04 15.83+0.86

The data are expressed as mean + SD with 5 rats in each group; Sham: Sham operation, Hepatectomy: 70%
hepatectomized rats.

Table 3. Thiol methyltransferase kinetic parameters from regenerating rat livers

Km (mM) Vmax (pmol metbyl 4-chlor0tl'1io-
Cell phenol sulfide min"' mg protein™')
fractions Original liver ~ Regenerating liver ~ Original liver Regenerating liver
Cytosol 643473 62.7 +6.5 179 +19 22827
Mitochondria 76.4+4.5 71.6 +£5.9 14.7 £1.5 20.6 +2.4°
Microsome 72.1+6.7 69.8 +7.2 13.6 +1.2 23.1 £3.1°

Michaelis-Menten constants for thiol methyltransferase were determined using 4-chlorothiophenol and
(methyl-*H] S-adenosyl-L-methionine at 37°C for cytosolic, mitochondrial and microsomal fractions of

original, and regenerating rat livers at 2nd day after partial hepatectomy. The data are expressed as mean =+
SD with 5 rats in each group. Signicant difference from original liver (b,P<0.01; ¢,P<0.001).

2.00 OO0 0O 200 0OOOOO TMTO O] (]
KmO O VmaxOO OO0
obodo OO0 000 00 Oobo ooboo

oooo o200 o0ooo ood, ood 00 000 000 0000 00000 00 0

Og0dd. 000 OO0 0000 O ood Vmax O00[10]. OO0 OO0 OO0 00000 0O O
od od bobood 0ob 00D oood 0000 0000 000D 0000 0000.

O (Table 3). O 000000 000 0ouo0o0 oouoo
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