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The charac te r  of reparat ive regenerat ion of the l iver  was studied in experiments  on ra ts .  
In adrenalectomized ra ts ,  by contrast  with intact, administrat ion of CC14 did not lead to 
changes indicative of activation of in t racel lu lar  repa i r  p rocesses  in the l iver ,  as was 
confirmed indirectly by death of 67% of the animals after  receiving CC14. 

Administrat ion of some hepatotropic poisons to animals induces necrot ic  and degenerative changes 
in the l iver [9, 14]. The destruction is followed by repa i r  aimed at res tor ing  the function of the organ [4, 
5]. Regenerative p rocesses ,  induced by the metabolic situation in the l iver  [5], or by disturbance or  loss 
of function of the organ [1], are controlled predominantly by hormones [3]. The influence of cor t icos tero ids  
on both destructive and reparat ive p rocesses  in the l iver  in toxic hepatitis have been inadequately studied. 

The authors have investigated a number of indices of reparat ive regenerat ion of the l iver  in animals 
af ter  CC14 poisoning. The sever i ty  of the degeneration, the ploidy and dimensions of the nuclei and cyto-  
plasm of the hepatocytes,  the i r  mitotic activity, and the DNA concentration in the l iver  were all determined. 
The state of protein synthesis in the l iver  was as sessed  f rom the RNA concentration, the activity of the 
l iver acid RNase, and the size of the hepatocyte nucleoli. The state of the s t roma  was determined f rom 

�9 the a rea  of the connective t issue.  To es t imate  the external function of the l iver ,  the concentrat ions of the 
se rum protein fract ions were determined.  

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

Carbon te t rachlor ide  was given as three separate doses by mouth to male Wis tar  rats  weighing 120- 
180 g in the fo rm of a 40% oily solution. Each dose was 0.1 ml/100 g body weight and the intervals  between 
doses were 2 days. Cort icosteroid  deficiency was produced by bilateral  adrenalectomy under ether  anes-  
thesia.  The adrenalectomized rats  received a special  salt solution [2]. There were 2 ser ies  of experiments:  
I) on 11 intact ra ts  receiving CC14, and II) on 30 adrenalectomized rats  receiving CC14 under the same con- 
ditions, s tar t ing on the 4th day af ter  adrenalectomy.  The ra t s  were decapitated 24 h af ter  the last  dose of 
CC14. The control  consis ted of 10 intact and 12 adrenalectomized ra ts  respect ively ,  and these animals r e -  
ceived the solvent (olive oil) only (0.06 ml/100 g body weight). 

The mitoses were counted in sections stained with hematoxylin and eosin, and the resul ts  expressed  
in promil le .  To est imate the area  of the connective t issue formed in the l iver  quantitatively, a planimetr ic  
method was used. 
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Fig. 1. His tograms of indices of rat  l iver  studied after  
var ious  procedures :  a) intact ra ts ;  b) af ter  3 doses of 
CC14; c) 14 days af ter  adrenalectomy;  d) af ter  3 doses 
of CC14 given to adrenalectomized animals.  Ordinate, 
f requency of occurrence  of ceils (after Wenzel); abscissa ,  
DNA content in nuclei expressed  in units of ploidy. 

The relative DNA content in the nuclei of the hepatocytes was determined by a double-wave cytophoto- 
met r ic  method [8] in impress ions  of l iver  sections fixed in Carnoy ' s  fluid and stained by Feulgen 's  method. 

The diameter  of the nueleoli was measured  in l iver  sections fixed in Carnoy ' s  fluid and stained with 
a combination of gaHocyanin and chrome alum, using a l inear  ocular  m ic rome te r  giving a magnification 
of 1350. Control staining of the nucleoli was ca r r i ed  out with pre l iminary  incubation of the sections with 
RNase or with t rea tment  of the sections with 5% TCA solution. The area  of the nucleoli was calculated by 
the formula  for a c i rc le .  

The concentrat ions of RNA and DNA in the l iver  homogenates were determined spectrophotometr ical ly  
by the method of Tsanev and Markov [7] af ter  fractionation by the method of Schmidt and Thannhauser [12], 
and acid RNase activity was determined by the method of Schneider and Hogeboom [13]. The total protein 
concentration in the blood se rum was determined by the method of Lowry et al. [10] and the protein f r ac -  
tions by e leot rophores is  on paper in veronal  buffer (ionic strength 0.1) for 18 h under a voltage of 100 V. 

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

Administrat ion of CC14 to the adrenalectomized ra ts  caused death of 67% of the animals;  all the intact 
animals receiving the poison survived. Degenerative changes in the l iver  t issue of the adrenalectomized 
rats  receiving CC14 were more widespread than in the intact ra ts  receiving the poison. Infiltration of the 
organ by lymphocytes and hist iocytes was about equal in degree in the adrenalectomized and intact ra ts .  
The number  of mitoses  in the l iver  of the adrenalectomized rats  receiving CC14 was significantly higher 
(Table 1). No increase in the ploidy of the nuclei, such as was observed in the overwhelming majori ty  of 
hepatocytes of the intact ra ts  receiving CC14, was observed in the adrenalectomized ra ts  receiving the poi- 
son (Fig. 1). In the adrenalectomized ra ts  administrat ion of CC14 was followed by a marked increase  in 
the size of the nuclei (Table 1), presumably due to their  disintegrative swelling [6], but there  was no in- 
c rease  in the area  of the cytoplasm of the hepatocytes (Table 1). This conf i rms the wider spread of the 
degenerative changes in the l iver  observed in adrenalectomized animals receiving CC14. 

The a rea  of the nucleoli in the hepatocytes of the adrenaleotomized rats  receiving CC14 was increased 
much less than in the intact ra t s  (Table 1). 

The concentrat ions of RNA and DNA were increased  in the l iver  of both the adrenalectomized and 
the intact ra ts  receiving CC14. However, unlike in the intact animals,  in the adrena lec tomized ' ra t s  this 
increase was not due to the toxic action of CC14, but to the cor t icos te ro id  deficiency. The increase  in the 
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DNA content in the l ive r  of the adrena lec tomized  ra t s  compared  with the intact an imals  a lso  rece iv ing  CC14 
was probably  due to an inc rease  in the number  of mi toses  and in the number  of cel ls  occur r ing  in a weighed 
sample  of t i s sue .  This  las t  r e su l t  was  due to a m a r k e d  dec rea se  in the glycogen content and in the volume 
of the hepatocytes  of the adrena lec tomized  r a t s  receiving CC14 compared  with the intact an imals  also r e -  
ceiving the poison. 

The activi ty of acid RNase in the l i ve r  of the adrena lec tomized  ra t s  rece iv ing  CC14 was unchanged, 
whereas  adminis t ra t ion  of the poison to the intact an imals  lowered  the act ivi ty of the enzyme.  The opposite 
di rect ions  of changes in the RNA concentrat ion and in acid RNase activi ty will be noted. 

It is interest ing that  the intensity of RNA metabo l i sm inc rea se s  with a dec rease  in the act ivi ty of the 
enzyme [11]. 

In the adrena lec tomized  r a t s ,  which differed f r o m  the intact in the i r  lower  concentrat ions of total  
protein,  a lbumins ,  and fi- and 7-globulins (9.43 �9 0.35; 3.62 �9 0.13; 1.5 • 0.09; and 1.64 ~ 0.07 g% compared  
with 7.17 • 0.15; 2.59 4- 0.07; 1.17 =~ 0.06; and 1.27 ~- 0.09 g%, respectively),CC14 caused  an i nc rea se  in the con-  
centrat ion of ~ l -g lobul ins  (1.44 * 0.4 g% compared  with 1.18 • 0.09 g%). Under these c i r cums t ances ,  the 
cha rac t e r i s t i c  inc rease  in concentrat ion of/~-globulins obse rved  in the intact r a t s  (1.50~0.09 and 2.17 + 
0.10 g%, respec t ive ly)  was  not obse rved  (control 1.17 *0.06 g%; exper iment  ] .24~0.07  g%). 

The r e su l t s  thus indicate that  adminis t ra t ion  of CC14 to adrena lec tomized  an imals  does not give r i se  
to changes affording evidence of r epa ra t ive  in t race l lu la r  regenera t ion  of the l iver .  This is probably l a rge ly  
responsib le  for  the death of 67% of the an imals  in this s e r i e s .  In ad rena lec tomized  an imals  sac r i f i ced  at 
the same t imes  a f te r  receiving the poison as  the intact an imals ,  the degenerat ive  changes were  l e s s  seve re .  
In these  same an imals  the effects  of CC14 were  re f lec ted  in a much s m a l l e r  inc rease  in the size of the hep-  
atocyte nucleoli .  

Character is t ica l ly ,  in these  r a t s  the action of CC14 did not a l t e r  the ploidy of the nuclei,  and the RNA/ 
DNA ra t io  showed a tendency to dec rea se .  

At the same t ime ,  acid RNase activi ty de te rmined  in the l i ve r  homogenate r ema ined  unchanged. 

The fac ts  descr ibed  above show that co r t i cos te ro ids  a re  highly important  r egu la to r s  of r epa ra t ive  
p r o c e s s e s  in the l iver .  The r e su l t s  do not shed light on the re la t ive  impor tance  of the individual adrenal  
hormones  in maintenance of the opt imal  level  of r e p a i r  p r o c e s s e s  in the l iver .  It is thus n e c e s s a r y  to study 
the isola ted ef fec ts  of glucocort icoids  and minera loeor t i co ids  on the p r o c e s s e s  of r epa ra t ive  regenera t ion  
a f te r  toxic action. 
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