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Increased alcohol tolerance following chronic alcohol administration has been explained by increased mito- 
chondrial oxidation of NADH and or increased activation of MEOS. According to our experiments this 

increased tolerance after chronic alcohol consumption is connected with an increased activity of ADH. 
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1. INTRODUCTION 

90% of ingested alcohol is catabolised in the 
liver. ADH plays the main role in the catabolism. 
This enzyme can be found in the cytosol fraction 
of liver tissue. Alcohol metabolism increases in 
chronic alcohol addicts [5]. One can speculate that 
the increased tolerance to alcohol is connected with 
an increase of the enzymes that participate in the 
catabolism of alcohol. However, many authors 
suggested that increased elimination of alcohol 
takes place without alteration of ADH activity 
[4,5,11]. Our aim was to determine whether, 
following prolonged alcohol treatment, we may ex- 
pect an increase of ADH activity in liver tissue of 
rats. 

2. MATERIALS AND METHODS 

To CFY rats, weighing 100-120 g at the beginn- 
ing of the experiment, an alcohol solution (20%) 
was given as the only drinking fluid for 5 weeks 
and LATI diet ad libitum. The control animals in 
similar circumstances were given 25% sucrose in 
the drinking water, with the LATI diet [8]. At the 
end of the experiment the weight of the animals 
was checked and they were killed by exsanguina- 
tion. The liver was removed promptly and placed 
in 4 vols of 0.1 M KC1 solution at 4°C. The liver 
tissue was homogenised with a Biomix teflon-glass 

homogeniser at 10000 rpm for 20 min, at 4°C 
filtered through gauze filter and centrifuged at 
21000 x g for 30 min [7]. The determinations were 
made using the resulting supernatant. The activity 
of ADH was determined by the method of Bon- 
nichsen [2] in a Spectromom 195 spec- 
trophotometer at 340 nm. Final NAD+ and 
ethanol concentrations were 2.0 and 0.54 mM, 
respectively. The enzyme was assayed in 76 mM 
sodium pyrophosphate, 22 mM glycine buffer (pH 
8.8) at 25°C in 1.0 ml total volume. The control 
cuvette contained the reaction mixture without 
alcohol. Enzyme activity was expressed as pmol 
NAD+ reduced/min. The ADH activity was re- 
ferred to the DNA content of liver tissue. The 
DNA content was measured according to Schmidt 
and Tanhauser [9], and protein content according 
to Lowry et al. [6]. The significance of the dif- 
ference between two groups of values was deter- 
mined by Student’s t-test. 

3. RESULTS 

The ADH activity of liver tissue increased 
significantly after 5 weeks alcohol consumption. In 
the control animals the ADH activity, referred to 
the DNA, was 3.623 pmol/min per ,ug DNA. At 
the end of 5 weeks alcohol intake the ADH activity 
increased to 7.24pmol/min per rg DNA. The 
body weight of treated animals was lower than that 
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Table 1 

Protein content and ADH activity of liver tissue 

No.of Protein ADH activity 
rats f$g/pg DNA) bmol/min 

per fig DNA) 

Control 
Experimental 

8 1186 3.623 
20 1623 7.240 

p < 0.02 p < 0.001 

of the untreated group. The protein content of 
liver tissue increased under the influence of alcohol 
treatment. The protein content of liver tissue was 
1186 pg/pg DNA for the control group, and the 
protein content increased to 1623 pg/pg DNA in 
the treated animals. 

4. DISCUSSION 

The increased tolerance to alcohol is a well- 
known phenomenon of chronic alcohol addicts. 
The increase in tolerance is not supposed to be con- 
nected with an increased activity of ADH. 

Authors in [4,5,11] attributed a more significant 
role to the increase of mitochondrial oxidation of 
NADH, arising from catabolism of alcohol or the 
activation of MEOS. They referred changes of 
ADH activity to the altered protein content of liver 
tissue. 

According to our postulate one may find an in- 
creased production after long-term alcohol con- 
sumption in the group of enzymes which play an 
active role in the catabolism of alcohol, an adapta- 
tion of the electron transport chain. In the latter 
process, taking place in mitochondria, the 
significance of the malate-aspartate shuttle is un- 
questionable [IO]. Similarly we found increased ac- 
tivity of alcohol dehydrogenase, which is a key en- 
zyme in alcohol catabolism. The increase of pro- 
tein content is most significant in the cytosolic and 
microsomal fractions of liver tissue [l]. 

Owing to the above-mentioned fact we 
calculated the ADH and protein values on the basis 
of the DNA content because, according to our 
microscopical examination, there is no increase in 
the number of hepatocytes [3], which could in- 
fluence the DNA content of liver tissue. In the ex- 
periments [l] the DNA content remained un- 
changed in alcoholic hepatomegaly which was 
found to be due only to increased ceI1 size. Cal- 
culating ADH activity on the basis of liver DNA 
demonstrates a significant increase after chronic 
alcohol treatment in rats, which may be related to 
the increased tolerance of chronic alcohol addicts. 

Besides the increased ADH activity we found an 
increased concentration of total protein in the 
supernatant. This explains the diverging results of 
former examinations, which did not show an in- 
creased ADH activity of chronic alcohol addicts, 
when activity of ADH was calculated on the basis 
of liver protein content. 
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