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Ul t ras t ruc tura l  changes in the hepatocytes under the influence of alcohol were studied. The 
grea tes t  changes were found in the mitochondria.  Physical  exertion and a low protein diet 
have a marked effect on the degree of alcohol poisoning. The f i rs t  factor  reduces whereas 
the second aggravates  the harmful  action of alcohol. 
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The mitochondria of hepatocytes are  very  sensit ive to the action of alcohol [2, 10, 11, 14, 17]. This can 
be attributed to its toxicity,  its high calorif ic  value, and other proper t ies  of alcohol [5, 8, 13, 20]. 

The object of this investigation was to compare  changes in the mitochondria of hepatocytes in a lcohol ics  
and in experimental  animals receiving alcohol. 

E X P E R I M E N T A L  M E T H O D  

Experiments were car r ied  out on male albino rats weighing 150-200 g and divided into five groups:  1) 
control  (37 animals) ; 2) rats  receiving 50% alcohol by gast r ic  tube in a dose of 0.5-0.8 ml/100 g body weight 
daily (50 animals);  3) ra ts  also exposed to physical  exertion (running on a treadmill)  for 10-30 min daily (30 
animals) ; 4) rats on a low protein diet (17 animals) ; 5) rats  on a low protein diet and receiving 50% alcohol by 
gast r ic  tube in a dose of 0.5-0.8 ml/100 g body weight (20 animals). The animals were killed on the 60th and 
150th days after  the beginning of the experiments .  The l iver was examined histologically and e l ec t ron -mic ro -  
scopically.  

Pieces of the right lobe of the l iver were taken by punch biopsy f rom 15 chronic alcoholics and examined 
histologically and e lec t ron-microscopica l ly .  

EXPERIMENTAL R E S U L T S  

Histological examination of the l iver of the 15 chronic alcoholics showed marked or moderate  fatty 
degeneration (3), fatty degeneration and pers is tent  chronic hepatitis (5), pers is tent  chronic hepatitis without 
f~tty degeneration (1), and postnecrot ic  c i r rhos i s  (1). No significant changes were found in the liver of five 
subjects.  

E lec t ron-mic roscop ic  examination revealed moderate  swelling, lengthening, and deformation of the 
mitochondria,  increased t rans lucency of the i r  matr ix,  some disorganizat ion of the c r i s tae ,  and the appearance 
of t r ansve r se ly  ar ranged paracrys ta l l ine  s t ruc tures  in the mitochondria.  In the presence  of marked fatty 
degeneration and postnecrot ic  c i r rhos i s  the number of mitochondria in the hepatocytes was reduced. Material  
of fibrous appearance was found in the cytoplasm of the hepatocytes in one case of alcoholic hepatitis. 

In the animals receiving alcohol fatty degeneration of the hepatocytes and lengthening and polymorphism 
of the mitochondria  were observed [1, 3, 21"]. Physical  exertion reduced the harmful effect of alcohol on the 
l iver cel ls :  the fatty degeneration and u l t r s s t ruc tu ra t  changes under these c i rcumstances  were less marked 
than in rats  exposed to the action of alcohol only. 

In animals kept on a low protein diet, on the other hand, the effects of alcohol on the hepatocytes were 
intensified. These animals developed considerable  fatty degeneration and marked changes in the mitochondria 
(lipid and myelin degeneration; see Fig. 1). 
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Fig. 1. Changes in mitochondria of hepatocytes under the influence of 
alcohol and low protein diet; 23,000 x.  

Some degree  of parallel  was thus established between the changes in the l iver  under the influence of 
alcohol in man and in the experimental  animals.  Direct  corre la t ion  was found between the dose of  alcohol and 
the u l t r as t ruc tu ra l  changes in the hepatocytes,  and cer ta in  additional factors  also were shown to affect the 
course  of alcohol damage to the liver. 

Unlike in investigations by other workers ,  in the present case  there was vir tual ly no sign of the so-cal led 
alcoholic hyalin or Mallory 's  bodies in the l iver cells [4, 6, 7, 9, 12, 18, 22]. This may perhaps be due to the 
fact that in the present  observations alcoholic damage to the l iver  was moderate  in degree. The results  of these 
experiments  add to the information in the l i te ra ture  on the important rote of the mitochondria in in t racet lular  
metabolic p rocesses  [15, 16, 19]. 
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