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In toxic hepat i t i s  and c i r r h o s i s  of the l i ve r  produced in rabbi t s  by injection of carbon t e t r ach lo r ide  a 
m a r k e d  d e c r e a s e  is obse rved  in the RNA content in the l i ve r  and an i nc rea se  in t r a n s a m i n a s e  act ivi ty  and in 
the T-globul in  concentra t ion  in the blood s e r u m ,  accompanied  by a d e c r e a s e  in the albumin content.  Mor -  
phological ly ,  p r o g r e s s i v e  degenera t ive  and c i r rho t ic  changes a r e  obse rved .  

One mani fes ta t ion  of the toxic act ion of hepa to t rop ic  poisons ,  including carbon te t rach lor ide ,  is a con-  
s ide rab le  d is turbance  of nucleic  acid and pro te in  m e t a b o l i s m  [1-3, 10, 14, 18, 19]. 

The object  of the p r e s e n t  invest igat ion was to study changes in the content of s e r u m  pro te ins  and 
nucleic acids in the l i ve r  of an imals  with toxic hepat i t i s  and c i r r h o s 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 50 noninbred rabb i t s  of both sexes  weighing f r o m  2.5 to 3 kg. Fo r  
6 months  the an ima l s  were  fed with carbon te t rach lor ide ,  a l t e rna t ing  with per iods  of r e s t ,  in the man n e r  d e s -  
c r ibed  by  Rubetski i  and Korotk ina  [8]. The expe r imen ta l  an imals  were  divided into th ree  groups .  One 
cou r se  of poisoning was given in group 1 (10 rabbi t s ) ,  two cou r se s  in group 2 (12 rabbi t s ) ,  and th ree  courses  
of poisoning in group 3 (9 rabbi t s ) .  In tac t  an imals  acted as cont ro ls .  

The total  p ro te in  content was de te rmined  in s e r u m  obtained f r o m  blood taken f r o m  the marg ina l  vein 
of the e a r  at  the beginning, middle ,  and end of the per iod  of poisoning, p ro te in  f rac t ions  were  e s t ima ted  by 
e l e c t r o p h o r e s i s  on p a p e r  in ve rona l  buffer  (#= 0.1) fo r  6 h at a vol tage of 240 V, and act ivi ty  of g lu tamate -  
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Fig .  1. GOT and GPT in r abb i t s  with toxic 
hepat i t i s  and c i r r h o s i s  (activity e x p r e s s e d  
in/~g p y r u v a t e / m l  blood s e rum ) .  

oxa loace ta te  and g lu t ama te -py ruva t e  t r a n s a m i n a s e s  {GOT 
and GPT) was de te rmined  by P a s k h i n a ' s  method [5]. The 
an imals  we re  sac r i f i ced  a f t e r  the 1s t ,  2nd, and 3rd per iods  
of poisoning.  The l ive r  was quickly r e m o v e d  and placed in 
liquid ni t rogen,  a f t e r  which the content of RNA and DNA in 
the t i s sue  homogenates  was e s t ima ted  quant i ta t ively and s e -  
s e p a r a t e l y  by the method of Tsanev  and Markov [9]. The 

l i v e r  was examined  morphologica l ly .  

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

The c h a r a c t e r  of changes in prote in ,  p ro te in  f rac t ions ,  
t r a n s a m i n a s e  ac t iv i ty  of the blood s e r u m ,  and nucleic acid 
content in the l i ve r  dur ing the pe r iod  of poisoning is i l lu-  
s t r a t ed  in Table  1 and F igs .  1 and 2. 

In the f i r s t  per iod  of poisoning, no s ignif icant  changes 
were  found in any of these  indices .  Morphological ly,  de-  
genera t ive  changes affect ing the l i ve r  p a r e n c h y m a  with 
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TABLE 1. Content of RNA and DNA (in mg% P) in 1st, 2nd, and 
3rd Per iods  of Poisoning with Carbon Tetrachlor ide  

Period of poisoning 
Group l-st 2-nd 3-rd 

RNA DNA RNA DNA RNA I DNA 

Control 39,3!3,2 19,3~3,4 35,3• 24,0~2,6 32,1_+1,7 19,5~1,6 
Experimenta: 38,0-+-1,3 24,7• 27,3~1,2 19,7• 25,7+1,5 122,5!I,0 
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Fig.  2. Serum albumins and T-globulins 
in rabbi ts  with toxic hepatitis and c i r rhos i s .  

c rease  in GOT and GPT act ivi ty was observed.  

infiltration of the t issue by lymphoid cells were observed at 
the per iphery  of the lobule. Hyperplasia  of the Kupffer cells 
and the initial s tages  of s ca r  format ion in the connect ive-  
t issue sheaths around the blood vesse l s  and of the re t i cu la r  
f ibri ls  in the in ter t rabecular  spaces  were observed.  

In the second per iod more  severe  changes were ob-  
served:  a dec rease  in albumins and an increase  in the T-  
globulin f rac t ion of the se rum proteins ,  a decrease  in the 
RNA content in the l iver .  GOT and GPT activity was consi -  
derably increased.  The l iver cells showed vacuolar  degenera-  
tion; individual cells and the pe r iphery  of the lobule were  
necrot ic ,  o thers  g ross ly  hypertrophied;  b inuclear  cells ap-  
peared  and the number  of mi toses  was increased.  Young 
fo rms  of f ibroblasts  and lymphoid cells were seen in the 
young connective t issue in the a reas  of necros i s  and degenera-  
tion. Diffuse invasion of the l iver  by fibrous bands was ob-  
served.  During the r e s t  period,  the composit ion of the blood 
proteins  did not r e tu rn  to normal .  

The third per iod of poisoning gave r i s e  to no new 
changes in the protein composit ion of the blood se rum.  The 
RNA content in the l iver  remained  low. A new and sharp in- 
Morphologically, extensive degenerat ive changes were  ob-  

se rved  in the l iver ,  with large a reas  of necros i s ,  s t ruc tura l  changes in the l iver  parenchyma,  organizat ion 
of pseudolobules,  and c loser  approximation of the t r iads .  The young connective t issue surrounding the 
lobules was r ich ly  infil trated with lymphoid cel ls .  

In all per iods  of poisoning there were no significant changes in the content of a -  and fl-globulin f r a c -  
t ions.  The total prote in  content likewise showed to significant change. 

Hence, during prolonged poisoning of rabbits  with carbon te t rachlor ide  considerable changes a re  ob.-- 
served  in the nucleic acid content in the l iver  and also in the se rum albumin and T-globulin content. Be-  
cause of the importance of the pro te in-synthes iz ing  function of the l iver  [1, 7, 14, 18, 19], it canbepos tu la ted  
that changes in the s e rum albumin content in the blood of the animals a re  the resu l t  of dis turbance of the 
ability of the parenchymatous  cells of the l iver  to synthesize this type of protein.  The more  prolonged ad-  
minis t ra t ion  of carbon te t rachlor ide  (two periods of poisoning) causes a permanent  dysprote inemia  a s s o -  
ciated with m o r e  marked  dis turbances  of metabol ism of the l iver  cells; this conclusion is con f i rmedby  the 
his tological  p ic ture  of the l iver .  The marked  degenerat ive changes connected with dis turbance of p e r m e -  
ability of the cell membranes  and nec ros i s  of the l iver  cells can also be judged f rom the se rum GOT and 
GPT activit ies,  which increase  sharply  in the 2rid and 3rd per iods  of poisoning [6, 11, 17]. It is interest ing 
to note that changes in the se rum albumin content and RNA content of the l iver  take place in the same d i r ec -  
tion in the f i r s t  period of poisoning. In the second and third periods these changes are  more  marked  and 
also in the same  direct ion.  In other  words,  the decrease  in RNA content is accompanied by a dec rease  in 
albumin production.  This fact  is in agreement  with the hypothesis  of Jacob and Monod [12], according to 
which the level  of synthetic p roces se s  in the cell is determined by its RNA content. The increase  in T- 
globulins may  ref lec t  immunological  changes in the body [4, 8, 15, 16]. 
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