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Arylamine Acetyltransferase Activity from a Regenerating Liver after
Partial Hepatectomy and from a Cholestatic Liver after
Common Bile Duct Ligation in Rats

Byung Wook Rhee, M.D. and Chun Sik Kwak, Ph.D.'

Department of General Surgery, Kosin University College of Medicine, and
lDe:pm'tment of Biochemistry, Keimyung University School of Medicine

A study was made of the change in arylamine acetyltransferase(AAT) activity in regenerating and/or
cholestatic rat livers.

Cytosolic, mitochondrial and microsomal AAT activities were determined over a period of 10 days
in rat livers which were regenerating after 70%(median and left lateral lobes) partial hepatectomy and
over a period of 42 days in rat livers with cholestasis induced by a common bile duct ligation. The
values of Km and Vmax in these hepatic enzymes were measured. Both the cytosolic and the microsomal
AAT activities in the regenerating rat livers showed significant increases from the first day to the third
day after the partial hepatectomy. However, the mitochondrial AAT activity did not change. The cytosolic
and the microsomal AAT activities in the cholestatic rat livers showed a significant increase on the first
day and from the first day to the second day, respectively after the ligation; Both the cytosolic and
the microsomal AAT activities showed significant decreases from the fourteenth day to the forty-second
day after the ligation. However, the mitochondrial AAT activity did not change. The Vmax values of
both the cytosolic and the microsomal AAT activity in the regenerating and/or cholestatic rat livers
showed significant increases on the first day after the partial hepatectomy and/or the ligation. However,
the Vmax values of both the cytosolic and the microsomal AAT activities in the cholestatic rat livers
showed significant decreases on the twenty-eighth day after the ligation. On the other hand, the Km
values of the above enzymes did not change. In view of the above results, the AAT activity in the
regenerating rat liver appears to be due to the enzyme increasing its biosynthesis in the regenerating
stage. The AAT activity in the cholestatic rat liver suggests that the enzymes is increasing its biosynthesis
in the severe necrotizing stage, but decreasing its biosynthesis severe hepatic dysfunction stage.
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acetyltransferase, EC 2. 3. 1. S)¥ A 24 Aol E
A2 w3H(phase II xenobiotic biotransformation) &4
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Acetyl-coenzyme A trisodium, p-aminobenzoic acid,
N-(1-naphthyl) ethylene diamine dihydrochloride, tri-
chloroacetic acid, sodium nitrite, ammonium sulfamate,
potassium phosphate monobasic, potassium phosphate
dibasic 3 <A FFH(10 g/100 m! bovine albu-
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AAT BHEE 29 B4 ¥ 19, 29 9 3% ¥
¥ 3 Aoz $2% 2718 vehigich 22t mio-
chondrial AAT RAEE 4% A7% £ 4 W%
£ vehiA S3kcHTable 1.

3) 2t EA & 1819 M3 MU AATY
KmX| ¥ Vmaxx|2| $&

1) B3 7t MEZRY0IM AATO] XA

A AEEHA AATY FA|4E cytosol, mito-
chondria 3 microsome H20]| 31 o]F AATHAE
7t 7 E& ¥-2 micosome £¥olglon 7 3
AE7} e H3e mitochondria 58 0] cKTable 1). v A F 199 APBNA] cytosolic B mi-
crosomal AATS] KmX|& ¥ #HE-& vehlA g%t
? 2‘5"";*;5 SH ¥ WAL ANT B ag ols 2G4 o) HAY VmmAlE B
AgHez F4% F7HE el (Table 2).
Zrd AA ¥ Al47Ee] cytosolic 3 microsomal

Table 1. Activities of cytosolic, mitochondrial, and microsomal arylamme acetyltransferase in regenerating rat liver after
partial hepatectomy

Arylamine acetyltransferase activities
(pmol coenzyme A min" mg protein™)

Post
hepatectomy Cytosol Mitochondria Microsome
days
| Original liver Regelflerating Original liver Regefwrating Original liver Regeperating
iver liver liver
0.5 34.3+5.76 38.0+6.64 12.316.07 12.5+6.67 38.31+6.40 39.8+6.86
1 35.4+7.00 58.1:+7.87* 12.5+6.56 14.61+7.41 38.1+7.39 50.1+7.94*
2 35.6+6.20 54.1:£8.42%* 12.6+6.86 173+7.17 37.4+7.08 54.6+7.61**
3 345+5.48 49.9+7.87** 11.7+6.64 13.4+6.51 36.7+7.17 48.81+7.44*
34.9+521 41.5+7.13 122+6.18 13.0+6.43 37.1+6.31 38.11+6.42
10 3471546 38.1+6.40 124+5.11 11.74+5.61 37.4+6.18 35.6+6.05

The data are expressed as mean*SD with 5 rats in each group.
Significant difference from original livers(*; P <0.05, **; P <0.01).

Table 2, Arylamine acetyltransferase kinetic parameters from regenerating rat liver determined with acetyl-CoA

Vmax (pmol coenzyme A

Cell Km (mM) min" mg protein™)

fractions Original liver Regenerating liver Original liver Regenerating liver
Cytosol 8.3+1.38 84+1.33 49.9+9.37 78.7+11.26**
Microsome 7.8+147 8.1+1.38 55.6+£95.04 75.91+10.75*

Michaelis-Menten constants for arylamine acetyltransferase were determined using acetyl-CoA and p-aminobenzoic acid
at 37°C for cytosolic and microsomal fractions of original male rat livers(original liver) and of regenerating male rat
livers at the 1st day after partial hepatectomy.

The data are expressed as mean+SD with 5 rats in each group.

Significant difference from original livers(*; P<0.05, **; P<0.01).
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Table 3. Activities of cytosolic, mitochondrial, and microsomal arylamine acetyltransferase in cholestatic rat liver after
common bile duct ligation

Arylamine acetyltransferase activities
(pmol coenzyme A min” mg protein™)

Days
following Cytosol Mitochondria Microsome
ligation
Liver of Cholestatic Liver of Cholestatic Liver of Cholestatic
sham liver sham liver sham liver
0.5 34.7+5.76 36.7+6.01 12.3+6.20 12.7+6.51 37.8+6.22 45.1+7.74
1 35.8+6.95 47.9+7.15* 12.5+6.86 13.6+7.13 38.3+7.63 62.0+ 8.44%*
2 354+6.24 41.31+9.50 12.5+6.69 14.1+6.93 37.6+7.28 53.7+£7.76%*
3 34.3+5.56 38.3+8.44 11.4+6.42 13.0+6.73 36.91+6.95 46.0+£7.17
7 3374541 27.2+8.09 11.0£6.12 12.5+6.38 35.8+6.45 3391+5.98
14 33.4+5.70 17.1£6.29%* 10.3+4.93 11.63+5.32 35.2+6.03 19,1 £5.17**
28 32.3+£5.96 14.5+5.01%** 10.5+4.77 92+3.12 34.3+5.85 14,9+ 5.76%**
42 32.5+545 12.6 £ 5.32%** 10.31+4.71 7.51+3.63 33.9+5.76 13.6 £ 6.18%**

The data are expressed as mean+SD with 5 rats in each group; Liver of sham: Sham operated rat livers.
Significant difference from sham operated rat livers(*; P<0.05, **; P<0.01, *** P<0.001).

Table 4. Arylamine acetyltransferase kinetic parameters from cholestatic rat liver determined with acetyl-CoA

Km (mM) Vmax. (_Il)mol coenzym m e A
Cell min~ mg protein”)
fractions. Liver of sham Cholestatic liver Liver of sham Cholestatic liver
1st day after common bile duct ligation
Cytosol 8.1+1.34 83+143 50.8+9.52 71.9+£11.92*
Microsome 7.8+1.37 8.0+1.30 54.8+9.99 84.9:+13.00**
28th day after common bile duct ligation
Cytosol 82+1.41 841145 50.1+9.22 22.65.10%**
Microsome 79+1.52 82+146 55.0+9.33 26.214.777x**

Michaelis-Menten constants for arylamine acetyltransferase were determined using acetyl-CoA and p-aminobenzoic acid
at 37°C for cytosolic and microsomal fractions of sham operated male rat livers(Liver of sham) and of cholestatic male
rat livers at the 1st day and/or 28th day after common bile duct ligation.

The data are expressed as mean+SD with 5 rats in each group.

Significant difference from sham operated rat livers(*; P<0.05, **; P<0.01, ***; P<0.001).
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3 A4E el 28y mitochondrial AAT 3
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5 &S A& ¥ 18 ¥ 288)9| fF HES
HZHIM AATS KmX| ¥ VmaxX]Q| WS
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vebliAl gkgtel v o & EellA o] B9
Vmax2le $934 2AF F 1¥0e {248 F71E
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dehy-drogenase, microsomal ethanol oxidizing system,”
glyoxalase I'**® 9] aryl sulfotransferase' o] ¥ -1 4]
27t #A&EE Aol E AM HE HAEZ gluta-
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