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Par t ia l  hepatec tomy was per formed three times at monthly intervals on female albino rats  
weighing 100 g. At the f i r s t  operation 70% of the mass  of the organ was removed, at the 
second operation 32% of the regenera t ing l iver,  and at the third operation 24% of the l iver  
regenera t ing for  a second time. During regenerat ion after  the f i rs t  resect ion there was a 
uniform increase  in mass  of the residual l o b e s . . a f t e r  the second and third operation this 
uniformity was disturbed. In the l iver after  one operation, just as in the intact organ, the 
weight of the upper and lower halves of the caudate lobe of the l iver  was the same. In the 
l iver  regenera t ing after the second operation the weight of the lower par t  of the caudate lobe 
was 1.5-1.8 t imes grea te r  than the weight of the upper par t  of the same lobe. The histological 
s t ructure  of these par ts  of the l iver and the dimensions of the nuclei of their  hepatocytes were 
identical. In this case the uniformity of the distribution of mi toses  is evidently disturbed in 
the various par t s  of the regenerat ing l iver.  

Regeneration of the ra t  l iver  after a single part ial  hepatectomy takes place on account of a regular  
increase  in mass  of the lobes remaining after resection [14]. In the presen t  investigation the problem of 
whether this rule applies after repeated resect ions  was examined. 

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

Exper iments  were ca r r i ed  out on 50 noninbred female albino rats  weighing on the average 100 g before 
the experiment  began. The experimental  animals were divided into three groups:  1) ra ts  undergoing a sin-  
gle hepatectomy and sacr i f iced  2 and 3 months after the operation; 2) ra ts  undergoing two hepatectomies 
and sacr i f iced 2 months after  the second operationl 3) ra ts  undergoing three operations and sacr i f iced 1 
month af ter  the third resect ion.  The intervals between the resect ions  were of 1 monthTs duration. The f i rs t  
operation was car r ied  out by the method of Higgins and Anderson [6], with removal  of the left la teral  and 
central  lobes of the l iver.  At the second operation the upper par t  of the right lobe of the l iver  was removed,  
equivalent to about 32% of the weight of the regenerat ing organ. At the third operation the lower pa r t  of the 
right lobe of the l iver  was removed - on the average 24% of the mass  of the l iver  regenera t ing a second time. 
Intact ra ts  sacr i f iced 1, 2, and 3 months after the beginning of the exper iment  acted as the control.  

At sacr i f ice  the l iver  and its individual lobes were weighed (with an accuracy  of 10 mg). Pieces  of the 
various lobes of the l iver were fixed in CarnoyVs fluid and 10% formalin and embedded in paraffin wax. Sec- 
tions 7p in thickness were  stained with hematoxylin and eosin and by MalloryVs method. The nuclei of the 
mononuclear  hepatocytes were measured  with a sc rew-opera ted  ocular mic romete r .  Altogether 200 nuclei 
in each lobe were measured .  Statistical analysis of the resul ts  was ca r r i ed  out in accordance with the r e c -  
ommendations of Palkovitz and F i scher  [7]. 
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T A B L E  2.  D i m e n s i o n s  of Nu-  
c l e i  of M o n o n u c l e a r  H e p a t o -  
c y t e s  in Upper  and L o w e r  
P a r t s  of Cauda te  Lobe  of N o r -  
r ea l  and R e g e n e r a t i n g  L i v e r  

Area of nucleus (in p2i 
Liver studied ~ lower upper 

part of part of 
caudate caudate 
lobe lobe 

Normal 
Re eneratin : 

g once g 
twice 
3 times 

5 84 + 1,6 
87~ 1,6 
83 + 1,6 

8 91~1,2 

80-----0,6 
87• 
85• 
93-----2,3 

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

A f t e r  the  f i r s t  o p e r a t i o n  c o m p l e t e  r e s t o r a t i o n  of the  we igh t  
of the  r e g e n e r a t i n g  l i v e r  t ook  p l a c e  t h rough  a u n i f o r m  i n c r e a s e  
in m a s s  of the  l o b e s  r e m a i n i n g  a f t e r  the  r e s e c t i o n  (Table  1). 
A f t e r  t h r e e  r e s e c t i o n s  the  u n i f o r m i t y  of the  i n c r e a s e  in w e i g h t  
of the  ind iv idua l  a r e a s  of the  r e p e a t e d l y  r e g e n e r a t i n g  l i v e r  was  
d i s t u r b e d .  One month  a f t e r  the  t h i r d  o p e r a t i o n  the we igh t  of t he  
r e g e n e r a t i n g  l i v e r  was  7.3 * 0.2 g (weight  of the l i v e r  of the  c o n -  
t r o l  r a t s  6.7 • 0.4 g). The  r e l a t i v e  we igh t  of the  r e p e a t e d l y  r e -  
g e n e r a t i n g  l i v e r  was  3.2 • 0.1% (3.3 • 0.1% in the  con t ro l ) �9  R e -  
g e n e r a t i o n  of  t he  l i v e r  a f t e r  t he  t h i r d  o p e r a t i o n  took  p l a c e  on 
ac c oun t  of an i n c r e a s e  in  t he  m a s s  of the  c a uda t e  l o a d  and a l s o  
of p r o l i f e r a t i o n  of the  s t u m p  of the  r i g h t  l obe  l e f t  b e h i n d  a f t e r  
the  o p e r a t i o n .  The d i m e n s i o n s  of the  c a u d a t e  l obe  of the  t h r i c e  
r e g e n e r a t i n g  l i v e r  w e r e  8-12 t i m e s  g r e a t e r  than  n o r m a l l y .  The  
r a t e  of i n c r e a s e  in m a s s  of the  l o w e r  p a r t  of the  c a u d a t e  l obe  
d i f f e r e d  f r o m  tha t  of the  u p p e r  p a r t  of t h i s  l obe .  In the  i n t a c t  
l i v e r  the  we igh t  of the  l o w e r  p a r t  of the  c a uda t e  lobe  was  equa l  
to  the  we igh t  of the  u p p e r  p a r t  of the  s a m e  lobe .  Two and 3 
m o n t h s  a f t e r  t he  f i r s t  p a r t i a l  h e p a t e c t o m y  the  we igh t  of the  u p p e r  
and l o w e r  p a r t s  of the  c a u d a t e  l o b e  a l s o  w e r e  t he  s a m e .  In the  
l i v e r  r e g e n e r a t i n g  fo r  t h e  t h i r d  t i m e ,  t he  we igh t  of the  l o w e r  p a r t  
of the  c a n d a t e  l o b e  w a s  1.8 t i m e s  g r e a t e r  than  the  we igh t  of the 
u p p e r  p a r t  of  the  s a m e  lobe  (P = 0�9 T a b l e  1). 

Meanwhi le ,  h i s t o l o g i c a l  i n v e s t i g a t i o n  o f  t he  u p p e r  and l o w e r  
h a l v e s  of the  cauda te  l obe  of t he  t h r i c e  r e g e n e r a t i n g  l i v e r  showed  
no  a p p r e c i a b l e  d i f f e r e n c e s  e i t h e r  in the  s t a t e  of the  s i n u s o i d s  o r  
in the  quan t i t y  of c o n n e c t i v e  t i s s u e .  The n u c l e i  of the  h e p a t o c y t e s  
in d i f f e r e n t  p a r t s  o f t h e  l i v e r  a l s o  w e r e  equal  in s i z e  (Table  2). 

S i m i l a r  r e s u l t s  w e r e  ob ta ined  on i n v e s t i g a t i o n  of the  l i v e r  
a f t e r  a s e c o n d  h e p a t e c t o m y  {Tables 1 and 2). 

The  p h e n o m e n o n  of v a r i a t i o n  in g rowth  of d i f f e r e n t  p a r t s  of 
the  l i v e r  a f t e r  e x t e n s i v e  p a r t i a l h e p a t e c t o m i e s  h a s  b e e n  o b s e r v e d  
in e x p e r i m e n t s  on r a b b i t s  b y  P o n f i c k  [8] and M e i s t e r  [2]. F a c t s  
a r e  a l s o  a v a i l a b l e  which  i n d i r e c t l y  p o i n t  to  d i f f e r e n c e s  in  the  c o n -  
t r i b u t i o n  of d i f f e r e n t  p a r t s  of the  l i v e r  to  i t s  r e g e n e r a t i o n .  
Z h e n e v s k a y a  [1], f o r  e x a m p l e ,  d e s c r i b i n g  the f o r m a t i o n  of ou t -  
g r o w t h s  on the  wound s u r f a c e  of the  r a t  l i v e r  a f t e r  r e m o v a l  of 
h a l f  of the  t o t a l  m a s s  of the  o r g a n ,  p o i n t e d  out  t ha t  t h e s e  ou t -  
g r o w t h s  a r e  f o r m e d  only  f r o m  the  r e s i d u e  of t he  m i d d l e  l o b e  of 
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the l i ve r  and never  f r o m  the res idue  of the lef t  lobe. Sidorova [3] observed  projec t ions  of the p a r e n c h y m a  
on the wound su r face  of the l ive r  in cocks af ter  injury to the r ight  lobe but never  found pro jec t ions  of this 
type a f t e r  injury to the lef t  lobe.  Solopaev [5], in exper imen t s  on dogs, found that af ter  surg ica l  injury to 
the r ight  lobe c~ the l ive r  the d i s tu rbances  of bi le  sec re t ion  were  m o r e  s e v e r e  than af ter  s imi l a r  operat ions 
on the left  lobe. 

Compar i son  of the r e su l t s  o f  these  expe r imen t s  with those desc r ibed  by other  worke r s  sugges ts  that  
under  ce r ta in  conditions di f ferent  p a r t s  of the l iver  m a y  respond dif ferent ly  to injury.  P r e s u m a b l y  under 
these  conditions the uni formi ty  of dis t r ibut ion of mi to ses  in di f ferent  p a r t s  of the regenera t ing  l i ve r  is d i s -  
turbed.  In pa r t i cu la r ,  there  a r e  good grounds for  postulat ing that a f te r  r epea ted  par t ia l  hepa tec tomy the 
mi to t ic  act iv i ty  in the lower  p a r t  of the candate lobe of the l iver  mus t  be pe rcep t ib ly  higher  than in the up- 
p e r  pa r t  of that  lobe. The widespread  view that d i f ferent  p a r t s  of the l ive r  grow at an equal r a t e  during 
r egene ra t ion  of the organ is thus apparent ly  val id in by no means  e v e r y  case ,  and it is in need of revis ion.  
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