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The effect of aldactone and carbon tetraehloride,  separa te ly  and combined, on /~-g lucuron-  
idase,  acid phosphatase,  guanine deaminase,  and his t id ine-ammonia  liase activity in the 
liver tissue and blood serum of male rats was investigated. Combined administration of 

aldactone and CCI 4 was found to potentiate the toxie action of CCI 4 and was accompanied by 

a decrease in the total activity of all the enzymes in the liver tissue and an increase in 

free fl -glucuronidase and acid phosphatase activity in the liver tissue and blood serum. 
Preliminary administration of aldactone prevented the decrease in activity of the enzymes 

but did not affect the stability of the lysosomes during CCI 4 poisoning. 

Aldactone, a vir tually nontoxic substance, is known to have a protective action against poisoning by 
various substances producing necros i s  of parenchymatous organs [7-9]. The preventive action of aldactone 
against l iver  damage by CC14 has never  been studied and, in par t icular ,  its effect is not known on the s ta -  
bility of the lysosomal  membranes ,  a disturbance of the integri ty of which is followed by re lease  of acid 
hydrolases  into the cytoplasm with the development of further  destruct ive changes in the hepatocytes [2]. 

It was accordingly decided to investigate the activity of fl -D-glucuronide-g lucurono-hydrolase  (fi - 
g tucuronidase , /3-GL) ,  acid phosphatase (~-glycerophosphatase,  AP), h is t id ine-ammonia  liase (HAL), and 
guanine deaminase (GDA) in the l iver of intact rats  and rats  poisoned with CC14, given alone or in conjunc- 
tion with aldactone. 

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

Noninbred male albino rats  aged 7-8 weeks and weighing 100-130 g were  divided into the following 
groups:  1) intact ra t s ;  2) ra ts  receiving aldactone for 3 days in a dose of 5 mg /100  g body weight twice a 
day; 3) animals receiving CC14 for 3 days in a dose of 0.2 mI of a 25%oily solut ion/100 g body weight daily; 
4) the same as group 3 but the rats  were sacr i f iced 72 h, not 24 h, after stopping the poison; 5) ra ts  r e -  
ceiving CCI 4 for the f i rs t  3 days and aldactone for the next 3 days;  6) ra ts  receiving aldactone for the f i rs t  
3 days and CCI 4 for the next 3 days and sacr i f iced 24 h after  stopping the CC14. Aldactone and CC14 were 
adminis tered to the rats  by means of a metall ic in t ragas t r ic  tube. 

13 -GL activity in the blood se rum and liver t issue was determined by hydrolysis  of 1 mmole phenol- 
phthalein glucuronide in 0.1 M acetate buffer, pH 5.0 [5]. The free fi -GL activity was determined in the 
supernatant of a homogenate (the 2 �9 106 g, 1 rain fraction) made up in 0.25 M sucrose  (1 : 10) with 3 mM 
EDTA. Total enzyme activity was determined in the total homogenate in 0.85% NaCI solution. The incuba- 
tion t ime was 5 h and 10 rain respect ively  for free and total enzyme activity. AP activity was determined 
by hydrolysis  of 16.6 mmoles  f l -glycerophosphate .  Activity of the enzymes was expressed for t i ssues  in 
m i c r o m o l e s / g  per minute and for blood se rum in m i c r o m o l e s / m l  per  minute. HAL activity was de te r -  
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mined by the method of Mardashev and Burobin [1] and ex-  
pressed  in units of urocainic  acid, while GDA activity was 
tested by deamination of guanine [4] and expressed in 
micromoles  NH3/g per minute.  

E X P E R I M E N T A L  R E S U L T S  

It is c lear  f rom Table 1 that administration of aldae-  
tone for 3 days led to a marked decrease  in the total 
activity of ~ -GL,  HAL, and GDA. Poisoning of the rats  
with CC14 caused a marked decrease  in the total activity 
of all the enzymes tested, which was most  marked on the 
third day after stopping the poison (group 4), especial ly 
for HAL and GDA. A disturbance of the permeabil i ty  of 
the lysosomes and cell  membrane of the hepatocytes was 
accompanied by a definite increase  in f ree activity of 
fi -GL and AP in the l iver t issue and an increase  in fi -GL 
activity in the blood serum.  Consequently, after adminis-  
t rat ion of small  doses of CC14 for 3 days definite d is turb-  
ances were found in the hepatocytes .  Simultaneous ad- 
ministrat ion of aldactone and CCI~ caused even grea te r  
changes in the levels of activity of these enzymes (group 
5). It was also shown that pre l iminary  administrat ion of 
aldactone alone to the animals (group 7) prevented the de-  
c r ease  in activity of all the enzymes studied observed in 
CC14 poisoning. At the same time, aldactone had no signi-  
ficant effect on stabilization of the lysosomes or a re turn 
to normal  fl -GL and AP activity of the blood se rum.  

It can be concluded that the effect of aldactone on 
enzyme activity depends on the experimental  conditions, 
such as whether the aldactone and CC14 were given to-  
gether,  separately,  or one after the other.  CC14 is known 
to inhibit enzyme activity of the endoplasmic ret iculum [3]. 
Hydroxylation and dimethylation are  sharply inhibited [6] 
while the activity of enzymes accelerat ing the formation of 
toxic products f rom CC14 [10] is intensified. Under these 
conditions aldantone evidently not only has no protective 
action but it may actually facilitate the toxic effect of CC14 
and thereby throw an additional load on the hepatocytes if 
given simultaneously with the hepatotropic poison. This is 
shown by the g rea te r  increase  in f ree fl -GL and AP act iv-  
ity of the hepatocytes and the sharp dec rease  in the total 
activity of all enzymes tested.  The possibili ty cannot be 
ruled out that CC14 inhibits the activity of enzymes direct ly  
concerned with the conversion of aldactone itself.  

1. 

2. 

3. 
4. 
5. 

LITERATURE CITED 

S. R. Mardashev and V. A. Burobin, Vopr.  Med. 
Khimii, No. 3, 320 (1962). 
L. Strauss,  in: The Cytology of Enzymes [Russian 
translation],  Moscow (1971), p. 185. 
J .  Axelrod, Arch.  exp. Pharmak. ,  238, 24 (1960). 
W. T. Caraway,  Clin. Chem., 12, 187 (1966). 
R. Gianetto and C. de Duve, Biochem. J. ,  5_.99, 433 
(1955). 

1050 



6. R. Henni and H. R e m m e r ,  Arch .  Toxicol . ,  2_.8_8, 1 (1971). 
7. K. Kovacs and A. Somogyi, P roc .  Soc. Exp. Biol.  (New York), 131, 1350 (1969). 
8. K. Kovacs et al.,  Z .Ges .  Exp. Med., 152, 104 (1970). 
9. H. Selye, Canad. Med. Assn.  J . ,  101, 51 (1969). 

10. M. Vorne and P .  Arvela ,  Acta Pha rmaco l .  ~Copenhagen), 2_99, 417 (1971). 

1051 


