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His toehemica l  changes in the d i s t r ibu t ion  of carbonic  anhydrase  ac t iv i ty  in the myoca rd ium and 
l i v e r  of r a t s  were  s tudied af te r  acute o ra l  poisoning with d ichloroethane.  K u r a t e ' s  method in 
H a u s l e r ' s  modif icat ion was used.  F o r  a semiquant i t a t ive  a s s e s s m e n t  of the changes in enzyme 
ac t iv i ty  a h i s topho tomet r i e  method was used. A defini te  i n c r e a s e  in ca rbonic  anhydrase  ac t iv i ty  
in the myoca rd ium and l i v e r  was obse rved  in most  of the e xpe r i m e n t a l  an ima l s  and the index of 
c o r r e l a t i o n  between these  changes r e m a i n e d  the s ame  as  in the in tac t  r a t s .  
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Only a few inves t iga t ions  have been devoted to the h i s tochemica l  study of the d i s t r ibu t ion  of carbonic  
anhydrase  ac t iv i ty  in the o rgans  and t i s sues .  They have yielded data  on the d i s t r ibu t ion  of carbonic  anhydrase  
while the functional s ta te  of the body r ema ined  unchanged: in the  b ra in  [8, 111, the t i s sues  of the eye [5, 7], 
the u te rus  [6] ,  and the kidney [1, 9, 10, 12]. His tochemica l  changes in carbonic  anhydrase  ac t iv i ty  during a 
change in the phys io log ica l  s ta te  of the body have been studied only a few t imes  [2, 3]. 

Cons ider ing  the impor t an t  ro l e  of carbonic  anhydrase  as a r e g u l a t o r  of the a c i d - b a s e  balance  of the 
body, a h i s tochemica l  s tudy of the changes in ac t iv i ty  of this  enzyme in the l i ve r  and myocard ium was made in 
expe r imen t s  on an imals  with acute d ichloroe thane  poisoning,  for  acute poisoning with this compound i s  known 
to lead to changes in the t i s sues  and to the development  of a lka los i s .  

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

Expe r imen t s  were  c a r r i e d  out on sexua l ly  mature  albino r a t s .  Dichloroethane  was in t roduced into the 
p r o x i m a l  pa r t  of the esophagus of the an ima l s  through a r ig id  tube by means  of a syr inge .  In nil  the e x p e r i -  
ments  the volume of the subs tance  in jec ted  was constant ,  namely  1 ml. If the volume of d ichloroe thane  was ,  
l e s s  than 1 ml, the total  volume of the mix ture  in jec ted  was made up to 1 ml with warm tap water ,  which was 
added until  a homogeneous emuls ion  was obtained. Two s e r i e s  of expe r imen t s  were  c a r r i e d  out, in which the 
dose of pure  d ich loroe thane  was 0.1-0.3 ml (20 animals)  and 0.5-1 ml (14 animals) ,  r e spec t ive ly .  The bas ic  
assumpt ion  was that the le thal  dose of d ichloroe thane  for  man is 30-100 ml  (up to 1.4 g /kg  body weight). To 
study the dynamics  of the h i s tochemica l  changes re f l ec t ing  carbonic  anhydrase  act ivi ty ,  the an imals  were  
k i l led  at va r ious  t imes  af te r  admin i s t r a t i on  of the d ichloroethane.  To compare  the changes in carbonic  anhy- 
d r a s e  ac t iv i ty ,  each expe r imen ta l  an imal  was accompanied  by i t s  own cont ro l ,  which was ki l led  (by decap i t a -  
tion) at the t ime when the expe r imen ta l  animal  died or  was ki l led.  To ru le  out the effect of th ickness  of the 
sect ion or  d i f fe rences  in qual i ty  of the batch of reagen t  and working solut ions,  the myocard ium and l i ve r  f rom 
the expe r imen ta l  and cont ro l  an imals  were  mounted on the mic ro tome  s tage in a s ingle  block and f rozen  with 
solid carbon  dioxide; a s ingle  sect ion was cut and placed on a s l ide.  The sec t ions  were  cut in a c i y o s t a t  at 
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-16~ Activity of the enzyme was studied by Kura te ' s  method in Haus le r ' s  modification.* Control sections 
were incubated in the presence  of diamox (the Hungarian preparat ion " F o n u r i t "  was used). The method of 
prepar ing sections form different organs of different animals on the same slide, used in these experiments,  
enabled the changes in carbonic anhydrase activity in the homonymous organs from the experimental  and con- 
trol animals to be compared and, at the same time, the corre la t ion  between these changes in different organs 
of the same animal to be determined. Considering that during the detection of carbonic anhydrase activity 
f ine-grain deposits of cobalt sulfide are  distributed relat ively uniformly in the sa rcoplasm of the hear t  muscle 
fiber and in the cytoplasm of the liver cells  within the hepatic lobule, for a semiquantitative determination of 
the changes in enzyme activity the method of histophotometry suggested by the wr i te rs  previously [4] was 
used. tn the course  of study of the prepara t ions  the indices of enzyme activity (optical density) were recorded 
from 10-12 fields of vision. The numerical  resul ts  were subjected to s tat is t ical  analysis.  Correlat ion between 
changes in enzyme activity in t issue sections f rom the organs of the experimental  and control animals was 
calculated by the equation: 

K = log TO To 
T e x p / l o g  T---c ' 

where K is the index of corre la t ion  between changes in enzyme activity; T o the t ransmiss ion  of light in the 
zone of the slide and covers l ip  with a layer  of glycerol  and gelatin between them, away f rom the t issue section; 
Tex p the t ransmiss ion  of light in the zone of the t issue section through the organ of the experimental  animal, 

and T c the t ransmiss ion  of light in the region of the tissue section from the organ of the control animal. 

EXPERIMENTAL RESULTS 

The animals of both series of experiments died (or were killed) during the first 2 days after administra- 

tion of the compound. All the animals receiving the maximal dose of the compound (I ml) died during or 
within a few minutes after injection of the dichloroethane. During the reaction for carbonic anhydrase in the 
myocardium of the control  animals, pale gray deposits of cobalt sulfide were distributed relat ively uniformly 
and only in very small  amounts in the sa rcop lasm of the muscle fibers.  In most  experimental animals there 
was a small relat ive increase  in the intensity of the cobalt sulfide deposits,  which also were uniformly dis-  
tributed in all par ts  of the section through the organ and within the muscle fiber. Only in a few cases  were 
denser  deposits found in the bundles of muscle fibers lying nea re r  to the endocardium of the left ventricle.  
Occasionally the density of the deposits in the myocardium of the experimental  animal was less than in the 
control. The corre la t ion between changes in carbonic anhydrase activity in sections through the myocardial  
t issue of the experimental  and control ra ts  was 1.07 (a = 0.38). In the react ion for carbonic anhydrase in the 
liver of the control animals, deposits of cobalt sulfide were distributed uniformly in the cytoplasm of the par- 
enchymatous cells, the nuclei of which contained no deposits and were clearly outlined (Fig. I). As a rule the 
deposits were uniformly distributed in the liver cells in all parts of the liver lobule. Only in a few cases was 
a denser deposition of cobalt sulfide found in the parenchymatous cells at the periphery of the lobule, close to 

the septal veins. In most experimental animals a definite and uniform increase in the density of the deposits 

was observed in all fields of vision and within the liver lobule. Correlation between the changes in carbonic 

anhydrase activity in sections through the liver tissue of the experimental and control rats was 1.02 (c~ = 0.23). 

Consequently, in both the myocardium and the liver of the experimental animals a small relative increase in 
carbonic anhydrase activity was observed. 

Comparison of the carbonic anhydrase activity of the myocardium and liver showed that the index of 
correlation for the experimental animals was 0.62 (cr = 0.205), and for the control animals 0.65 (g = 0.086). 

The results indicate that there was a relatively uniform increase in carbonic anhydrase both in the myocardium 

and in the liver of the experimental animals, and that this correlation remained virtually the same as in the 
control rats. 

Experimental acute oral poisoning of rats with dichloroethane thus causes changes in the distribution of 

carbonic anhydrase activity in the myoeardium and liver of the experimental animals. Statistical analysis of 

the results of the histophotometric investigation of these changes in the myocardium and liver showed a defin- 
ite tendency for the activity of the enzyme to increase. Correlation between these changes in the myocardium 

and liver of the experimental animals remained the same as in the intact rats. It must be emphasized that 

*For details of the method of investigation see the monograph by A. G. E. Pearce ,  Histochemistry,  London 
(1968). 
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Fig. 1. Photomicrograph.  Increase  in density of deposits of cobalt sul-  
fide in react ion for carbonic anhydrase in parenchymatous cells of l iver 
of experimental  animal (left) compared with control  (right); 80x. 

with the method used (when each experimental  animal had its own control), individual variat ions in enzyme ac-  
tivity in the organs of the control animals due to changes in their physiological state cannot be taken into ac-  
count. 
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