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Mitotic act ivi ty  and the intensi ty of DNA synthes is  was invest igated in the mouse l ive r  r e -  
genera t ing  a f t e r  r e s e c t i o n  of the left  l a t e ra l  and cen t ra l  lobes .  For  s eve ra l  months be fo re -  
hand the mice  had been  given CC14. The r egene ra t ing  l ive r  of mice  not poisoned with CC14 
was  used as the control .  During regenera t ion  of the pathological ly changed l ive r  p ro l i f e r a -  
t ion of the hepatocytes  was  found to take place at the s ame  t imes  and at the same intensi ty 
as dur ing r egene ra t ion  of the no rma l  l ive r .  

Even when c i r rho t ic  Changes in the l ive r  have reached  a cons iderable  level  of development  the organ  
can st i l l  r egene ra t e  af ter  pa r t i a l  hepa tec tomy [2-5]. However ,  it is not c l ea r  how regenera t ion  of the path- 
ological ly changed l i ve r  d i f fers  f r o m  regenera t ion  of an organ which was normal  before  surgica l  t r auma .  
There  is some evidence that the c i r rho t i c  l ive r  r e g e n e r a t e s  as the resu l t  of p r o c e s s e s  taking place through- 
out the res idua l  pa r t  of the o rgan  r ema in ing  af ter  resect ion~ Under these  c i r c u m s t a n c e s  the p r o c e s s  of r e -  
genera t ion  of the l ive r  under  pathological  conditions is s i m i l a r  to that of r egenera t ion  of the normal  l iver .  
There  is also evidence of a s lower  course  of r egenera t ion  of the pathological ly changed than of the normal  
l i ve r  [6]. During r egene ra t ion  of the l ive r  in r a t s  with c i r rho t ic  changes following adminis t ra t ion  of thio-  
ace tamide ,  the t imes  of development  of p ro l i f e ra t ive  p r o c e s s e s  in the res idual  organ a re  shifted slightly 
c o m p a r e d  with the t i m e s  of development  of the same p r o c e s s e s  in the no rma l  l ive r ,  but the intensity of 
p ro l i f e ra t ion  is equally high as during r egenera t ion  of the no rma l  l i ve r  [7]. 

This paper  d e s c r i b e s  an invest igat ion of the mitot ic  act ivi ty and the intensity of DNA synthesis  during 
r egene ra t ion  of the l ive r  in mice  poisoned by prolonged adminis t ra t ion  of CC14. 

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on noninbred albino mice .  Pathological  changes were  produced in the 
l i ve r  by subcutaneous injections of CC14. The f i r s t  expe r imen t  las ted  f r o m  the end of June to the beginning 
of November .  During this  t ime  43 injections of CC14 were  given. In the second exper iment  CC14 was in- 
jected f r o m  the end of August to the end of January  (39 injections).  The compound was given as injections 
of a 40% solution in oil in a dose of 0.2 ml  pe r  mouse~ 

On the fourth day af ter  the end of admin is t ra t ion  of CC14 the left l a t e r a l  and cen t ra l  lobes of the l ive r  
we re  r emoved  f r o m  the mice .  The opera t ion was  p e r f o r m e d  between 11 a .m.  and noon. The mean  weight 
of the expe r imen ta l  an imals  was  31 g. In the f i r s t  exper iment  the mice  were  kil led 37, 45, and 49 h af ter  
r e s e c t i o n  of par t  of the l ive r .  These mice  rece ived  a p r e l i m i n a r y  injection of thymidine-H 3, in a dose of 
0.53 #Ci/g ,  1 h before  sac r i f i ce .  Mice not poisoned with CC14 acted as the control .  The opera t ion was pe r -  
fo rmed  on these  mice ,  and the an imals  were  sac r i f i ced  s imul taneously  with the exper imenta l  group. The 
mean weight of the control  mice  was  35 g. Thymidine-H 3 was  injected into the an imals  in a dose of 0.54 
~Ci/g. In the second exper imen t  the an imals  were  sac r i f i ced  72 h a f te r  the operat ion.  These  mice  rece ived  
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TABLE 1. 
Experimental  and Control Animals (M:Lm) 

~pt, No. 

Number of Labeled Hepatocytes in Regenerat ing Liver  of 

Time of 
sacrifice 
(in h) 

37 
45 
49 

Expt. (administr., CC14) Control ! 
- - -  ~-No-~-of la-  [ No. of ]a- 
No. of mice beled nuclei{ N~ of mice beled nuclei 

I0 
10 
3 

3,33~0,81 
1,89~0,43 
1,3I=0,34 

22,3=8,6 

7 
7 

7,29--2,3 
2 ,~:0 -~-- 1,25 

14.37-+7,3 72 

0,25 
0,55 

0,25 

TABLE 2. Mitotic Activity in Regenerat ing Liver  of Experimental  and 
Control Animals (M• 

Expt. No. 
Time of 
sacrifice 
(in h) 

37 
45 
49 

72 

Expt. (administr., CC14) 
]- . No. ofmi- 
[No. otrmce roses(in %o) 

10 i 0,58=0,17 
10 1,27=0,5/ 
3 0,65=0,07 

i0 t 7,88=3,1 

Control 
No. ofmi- 

No. of mice roses(in~ 

7 1,30=0,55 
7 1,54=0,69 

6 2,64--+2,2 

0,24 
0,1 

0,21 

five injections of thymidine-H 3 (38, 42, 47, 52, and 58 h after the operation) in o rder  to identify the pro l i fer -  
ative pool. The dose of thymidine in the second experiment  was 7 #Ci per mouse per  injection. The con- 
t ro l  for this experiment  consisted of mice not poisoned with CC14. 

Pieces  of l iver  were fixed in Carnoy ' s  fluid and embedded in paraffin wax. Type M nuclear  emulsion 
was applied to the sections.  Exposure lasted for  21 days. The sections were  stained with hematoxylin and 
eosin. The number of mi toses  and the number of labeled nuclei were  counted in 6000 cells.  Some sections 
were  stained with azan by Heidenhain's method. The numer ica l  data were  subjected to s tat is t ical  analysis  
by the F i s he r -S tuden t  method. 

EXPERIMENTAL RESULTS 

As a rule the f ibrot ic  changes in the l iver  were  slight in degree and were manifested as a varied de- 
gree  of development of collagenous connective t issue around the blood vesse ls  and between the lobules. In 
some a reas  collagen f ibers  penetrated into the parenchyma of the lobules. Charac ter i s t ica l ly  the l iver  of 
the experimental  mice also contained areas  of necros i s  and round-cel l  infiltration of considerable size in 
the parenchyma.  Marked polymorphism of the nuclei and fatty vacuotation of the hepatocytes were  observed 
both in the l iver  of the animals poisoned with CC14 and in the l iver  of the control  mice.  

The mitotic activity and intensity of DNA synthesis  in the regenera t ing  l iver  both of the mice poisoned 
with CC14 and of the mice not so t reated were  low in both the f i rs t  and the second experiments  (Tables 1 
and 2). This was evidently because part ia l  hepatectomy was per formed on old mice.  

No significant differences in the number of mi toses  or the number of labeled nuclei were found in the 
regenera t ing  l iver  of the experimental  and control  animals (Tables 1 and 2). There were  likewise no sig- 
nificant changes in these pa rame te r s  at the different t imes after  the operation. 

In both the experimental  and the control  se r ies  considerable individual variat ions in mitotic activity 
and in the number of labeled nuclei were found in the regenera t ing  l iver  of the different mice.  For  in- 
stance, 37 h after  the operation the number of labeled hepatocytes  in the regenera t ing l iver  of mice poisoned 
with CC14 varied f rom 0.06 to 6.65%. The number of labeled nuclei in the regenera t ing l iver  of the control  
mice varied f rom 0.10 to 27.30% and the number of mi toses  f rom 0.14 to 3.42~ . An equally marked de- 
gree  of individual variat ion was found by investigation of the prol i ferat ion pool 72 h after  the operation. In 
this experiment  the number of labeled nuclei in the regenera t ing l iver  of the mice receiving CC14 varied 
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f r o m  4.01 to 68.40%. In the r egene ra t ing  l ive r  of the contro l  mice  the number  of labeled nuclei was  3.87- 
47.90%. The number  of mi to ses  in the r egenera t ing  l i ve r  of the exper imen ta l  mice  var ied  between 1.13 and 
30.1~ compared  with var ia t ion  between 0.04 and 13.72~ in the r egenera t ing  l iver  of the control  mice .  

The exis tence  of individual var ia t ions  in the cour se  of p ro l i fe ra t ion  in the regenera t ing  l ive r  of nor-  
ma l  mice  was  noted previous ly  [1]. The r e su l t s  given in this paper  show that this is a cha rac t e r i s t i c  fea-  
tu re  also of r egene ra t ion  of the pathological ly changed l iver .  

The genera l  conclusion can be drawn f r o m  these  observa t ions  that a f ter  r e sec t ion  of par t  of the path-  
ological ly changed l ive r  p ro l i f e ra t ion  of the hepatocytes  can take place at the same  t ime  and with the same  
intensi ty as during regenera t ion  of the no rma l  l i ve r  of an imals  of the same  age, 
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