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The rate  of regenerat ion of the l iver  after  part ial  hepatectomy differs in mice  of different 
lines. Prol i fera t ive  activity in noninbred mice and also in mice  of  lines CC57Br and CBA 
begins to increase  more  rapidly (42 h after  the operation) than in mice of lines C3H and 
C57BI (48 h after  operation). Delay in regenerat ion of the l iver  is also apparent in later  ob-  
servat ions.  Ia C57B1 mice  7 d a y s  after  the operation the weight of the l iver was r e s to red  
up to 68% of the control  value, whereas in noninbred animals the weight of the organ was 
completely r e s to red  (101%). These differences in the regenerat ive power of the l iver  cannot 
be linked with the high or  low incidence of spontaneous carc inoma in the lines. 

The mammal ian  liver has good powers of regenerat ion and res tora t ion of its initial mass  [5]. Mean-  
while, many years  of experimental  investigation in this field using animals sufficiently homogeneous with 
r e spec t  to cer ta in  cha rac te r i s t i c s  (age, weight, and so on) have shown that considerable individual var ia t ions  
in the rate  of regenerat ion,  the level of mitot ic  activity, and so on exist [1-3, 5]. To reduce as far as 
possible the range of var ia t ions  in such experiments ,  genetically homogeneous animals and, in part icular ,  
pure- l ine  mice are  used. However,  since lines of mice are  selected mainly in accordance with features  
(color, tendency to form tumors ,  etc.) which are  unconnected with the power of regenerat ion,  it has not yet 
been ascer ta ined  to what extent these lines are  suitable for the experimental  study of regenera t ion or  
whether their  regenera t ive  power differs from that of noninbred mice.  

In the investigation descr ibed  below the ra te  of regenera t ion  of the l iver  was studied in mice  of var ious  
lines. 

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

Male mice  of lines C3H and CBA (with a high incidence of cancer),  C57B1, and CC57Br (with a low 
incidence of cancer)  [4] and also noninbred mice were used in the experiment,  Hepatectomy with the r e -  
moval of two-thi rds  of the l iver  was pe r fo rmed  on some animals of each group by the method of Higgins 
and Anderson, while the res t  of the mice  (9-15 in each group) served as the control and remained intact 
until the end of the experiment.  The experimental  and control animals were  always sacr i f iced between 8 
and 9.30 AM when mitotic activity is maximal,  so that it was neces sa ry  to va ry  the t ime of the operation to 
some extent. Altogether four se r i e s  of experiments ,  differing from each other  in the length of the period 
of observation,  were performed.  

In Series I mice  of lines C3H, C57Bl, CC57Br, and CBA and noninbred mice weighing 19-24 g were 
sacr i f iced  42 h af ter  the operation. 

In Series II  mice of lines C3H and C57B1 and noninbred mice weighing 17-24 g were killed 40 and 44 h 
after  the operation, and 4 h before sacr i f ice  they were given an injection of demecolcine in o rder  to de t e r -  
mine whether the maximum of mitotic activity in the resec ted  l iver had been missed.  
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TABLE 1. Statist ics Relating to Regenerat ion of the Liver  (weight 
and mitotic activity} in Mice of Different Lines 

Noninbred 
mice 

~ ~ ~ MI 
.~r (in /oo) 

42h 
65 21 (13) 

48h 
6O 31,3(t3) 

7days 101 4,2 (20) 

C3H 
I 

52 ~,l (lO) 

44 31,6 (14) 
77,7 0,7 (12) 

Mice of 
C57BI CC57Br C B A  

o ~ ( in  ~ ,J 

I 
49 I 3,4 (8) 57 

50 [ 24,9 (4) -- 
68,5 1,5(II) 

MI ~ 
"Tv~ (in ~ ~o [ 

I 
19,0 (12) 1 61 

I 

MI 
(in ~ ) 

17,7 (15) 

Note: Number of hepatectomized animals in which mitot ic  activity 
was determined is given in parenthesis .  Results  for mice s a c r i -  
ficed 40-44 h after  the operation are  not given in this table, for the 
conditions of this se r ies  of experiments  differed f rom those of the 
rest .  

In Series HI noninbred mice  and mice of lines C57B1 and C3H, weighing 19-25 g, were sacr i f iced 48 h 
after part ial  hepatectomy. 

In Series IV three groups of noninbred mice and mice  of lines C57BI and C3H weighing 19-25 g were 
sacr i f iced 7 days after the operation. 

After  sacr i f ice  all the animals were  weighed, The l iver was fixed in Carnoy ' s  fluid and then  weighed 
again in the fixed state. 

Mitotic activity of the cells  was expressed  in promfl le  after the number of mi toses  in 4,000 cells  
f rom each animal had been counted. The degree of res tora t ion  of weight of the regenera t ing l iver in the 
part ial ly hepatectomized animals was determined by calculating the rat io between the weight of the l iver  in 
the experimental  and control  animals. These values were  expressed  as percentages .  The numerical  resu l t s  
were subjected to stat ist ical  analysis  by the F i she r -S tuden t  method, 

EXPERIMENTAL RESULTS 

During the experiment it was found that mice of different lines reac t  differently to the operative 
t rauma.  This was shown both in the behavior of the animals after  the operation and in their survival  rate.  
Noninbred mice and animals of lines CC57Br, CBA, and C3H tolera ted the operation of part ial  hepatectomy 
sat isfactor i ly .  Soon after  the operation they reacqui red  their  normal react iv i ty  and their  survival  ra te  was 
high (70% or more,  Table 1). Animals of lines C57Bl behaved differently: as a resul t  of the operation they 
were great ly  weakened and the morta l i ty  ra te  among them was unexpectedly high (only 20% or, more  rare ly ,  
40-50% survived). 

The mice of different lines also differed f rom each other substantially in the degree of res tora t ion  of 
weight of the regenerat ing l iver.  For  example, 42 h after the operation of removal  of 65% of the l iver t i ssue  
the weight of the regenera t ing liver,  expressed  as a rat io to the weight of the organ in the corresponding 
control,  was 65% in noninbred mice,  61% in CBA mice,  57% in CC57Br, 52% in C3H, and 49% in C57B1. In 
animals sacr i f iced 48 h after  the operation these differences were confirmed: In the noninbred mice  the 
l iver  regenera ted  more  rapidly than in the pure-l ine animals; the percentage res tora t ion  of weight of the 
organ was as follows: in noninbred mice  60, in C3H mice 44, and in C57B1 50. These differences in the 
ra te  of regenera t ion of the l iver were very  conspicuous 7 days after  the operation: In noninbred mice the 
weight of the l iver in the experimental  ser ies  was comparable  with that in the control  (101%), while in C57BI 
and C3H mice  it was 68.5 and 77.7% of the Control respect ive ly  (the mice of the other lines were  not invest i -  
gated at this time). 

Histological  examination showed that the differences in the ra te  of res tora t ion  of the l iver  mass  in the 
hepatectomized mice  of the var ious  lines were due p r imar i ly  to differences in the degree of prol i ferat ive 
activity of the l iver  cells. Comparison of the mitotic index of the regenera t ing l iver in the mice of the 
var ious  lines gave the following resul ts  42 h after the operation: in noninbred mice 21~ in CC 57Br mice 
19%0 , CBA 17.7%0 , C3H 1.1%0, and C57B1 3.4~ 

198 



Counting the m i t o s e s  in the l i ve r  of the mice  in the expe r imen t s  of Ser ies  II showed that the low level 
of p ro l i f e ra t ive  act ivi ty  of the hepatocytes  in the C3H and C57B1 mice  was due to delay in cell  division in 
these  an imals  af ter  operat ion.  

The mice  of Ser ies  II r e ce i ved  injections of demecolc ine  4 h before  sacr i f ice ,  i .e. ,  36 and 40 h af ter  
the operat ion.  This  enabled the changes  in the p ro l i f e ra t ive  act ivi ty  in the i r  l iver  to be de te rmined  between 
36 and 44 h a f te r  par t ia l  hepa tec tomy.  The number  of dividing l iver  cel ls  in the mice  of these  l ines was 
much s m a l l e r  than in noninbred an imals  (the mi to t ic  index in C3H and C57B1 mice  was 1.4~ and in non- 
inbred mice  22%o ). 

In the mice  with a m o r e  slowly r egene ra t ing  l ive r  (l ines C3H and C57B1) the level of p ro l i f e ra t ive  
ac t iv i ty  of the l iver  ce l l s  was  approx ima te ly  the s a m e  as  in the noninbred (with a m o r e  rap id ly  r e g e n e r a t -  
ing l iver)  an imals  48 h a f te r  the operat ion only. In noninbred mice  the mitot ic  index at this t ime was 31.3%0, 
in C3H mice  31.6~ mice  24.9~00. However ,  a f t e r  7 days the mi to t ic  act ivi ty  of the l iver  ce i l s  
in the C57B1 mice  fellagain(1.5~/00), although the weight of the organ was stil l  far f rom being comple te ly  
r e s t o r e d  (68.5%). In noninbred mice ,  on the other  hand, the mi to t ic  act ivi ty in the l ive r  was sti l l  high 
(4.2%), despi te  comple te  r e s t o r a t i o n  of the initial weight of the organ (101%). 

I t  can be concluded f rom the r e su l t s  of this invest igat ion that the r a t e  and c h a r a c t e r  of r egenera t ion  
of the l ive r  (the r a t e  of i nc rea se  in weight of the organ and the p ro l i fe ra t ive  act ivi ty  of the l ive r  ceils) may  
differ  even in an imals  (mice) of the same  species ,  as the r e su l t  of genotypic d i f ferences .  

However ,  these  d i f fe rences  cannot be linked with the high or  lot,  level  of incidence Of spontaneous 
c a r c i n o m a  in the line concerned.  Mice belonging to the same  group in accordance  with this fea ture ,  e.g.,  
C57B1 and CC57Br (low incidence of ca rc inoma)  d i f fered  in the i r  r egenera t ion  response .  The r a t e  of 
r egene ra t ion  also di f fered in mice  of l ines C3H and CBA, both with a high incidence of ca rc inoma.  This  
fact  mus t  be taken into account when appropr ia t e  expe r imen t s  a re  planned. 
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