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Blood p lasma  taken f rom ra t s  4 and 20 h after par t ia l  hepatectomy,  if injected into intact ra ts ,  in- 
c r ea se s  the mitotic activity of the i r  l iver  cells.  The stimulant action is less  marked if the p lasma  is ob- 
tained 12 h after the operation, and is absent if the p lasma is taken 28 h after hepatectomy. 

Despite numerous  investigations into mechanisms of l iver  regenerat ion,  the question of the possible 
p resence  of humora l  fac tors  in the blood of hepateetomized animals causing increased prol i ferat ion of the 
parenchymatous  cells  of the l iver  has not been finally settled [1-4, 8-12]. Bearing in mind that b iochemi-  
cal changes cha rac te r i s t i c  of regenera t ion  take place within a few hours after hepatectomy [7], it may be 
expected that humora l  factors  accumulate  in the blood and influence prol i fera t ion of the parenehyrna even 
at this stage. However, in the work cited above attempts were  made to demonst ra te  the effect of these 
fac tors  at la ter  per iods  (24-72 h) after  hepatectomy, when a distinct increase  in mitotic activity is ob- 
served in the l iver .  

For  the reasons  given above, in the present  investigation the objeet was to study the action of blood 
p lasma taken soon (4 and 12 h) after par t ia l  hepatectomy on the donors,  and also at la ter  per iods,  cha rac -  
t e r ized  by maximal  DNA synthesis (after 20 h) and maximal  mitotic activity (after28 h) [5], on mi toses  in 
the l iver  of intact ra ts .  

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

Two ser ies  of experiments  were  ca r r i ed  out on noninbred male albino ra ts  weighing 100-130 g. The 
donor ra t s  were  divided into four groups,  in each of which the animals underwent part ia l  hepateetomy 
(about 65~c) [6] and blood was taken f rom them 4, 12, 20, and 28 h after the operation. 

In addition to the four groups of hepatectomized rats ,  a group of intact donors was taken. The ani-  
mals  of all groups were  bred at the sm~e t ime (from 1 to 2 A.M.), and the t ime at which the operations 
were  per formed var ied with these  t imes .  P l a s m a  was prepared  from the blood obtained, and injected in a 
dose of 1 ml intraperi toneaHy into intact recipien~.s. 

In the experiments  of se r i e s  I, injections were  given to the recipients  immediately after obtaining 
the p lasma  at 3 A.M., and the animals were  sacr i f iced at 7 P.M. next day, after an interval of 28 h. 

In the experiments  of se r ies  II p lasma was injected at 7 A.M. and the ra ts  were  sacr i f iced 48 h later ,  
also at 7 A.M. The control  consis ted of a group of intact animals sacr i f iced at the same t ime.  

The action of the injected p lasma was assessed  by the relat ive weight of the l iver  and from counting 
the number of mi toses  in 15,000 parenehymatous  cells  of the l iver in each animal (thickness of sections 
7 p ,  stained with Mayer ' s  hematoxylin and eosin). The mitotic index (MI) was calculated in pro mille. 

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

It will be c lea r  f rom Table 1 that injection of the p lasma of intact donors caused no changes in mi -  
totic activity of the l iver  cells  of normal  ra ts  compared  with intact animals in the experiments either of 
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T A B L E  1. E f f e c t  of  B lood  P l a s m a  O b t a i n e d  at  D i f f e r e n t  T i m e s  A f t e r  

P a r t i a l  H c p a t e c t o m y  on D o n o r  R a t s  on  M i t o t i c  A c t i v i t y  and R e l a t i v e  

W e i g h t  o f  t h e  L i v e r  o f  I n t a c t  R e c i p i e n t s  

Experimental 
condition 

r d:-.< 

Control, without I 
iniection of 
p~1~sma t - -  
Control (with in- t 
jection of plasma 
of intact donors) 
Injection of plas- [ 
ma of hepatecto- [ 
mized donors ! 14 

20 
28 

Series I (animals sacrificed 
28 h after injection) 

relative 
M[ (in parts weight 

per (in parts 
thousand) per 

thousand) 

ooem 

,6 I 

14 

0,39_+0,10 

0,58• 0,11 

2,59• 
1,23• 0,28 
2,63• 0,70 
0,7 t • 0,22 

4.96• 14 

5,08• O, 13 

4,49_+ 0,06 
4,58• 0,12 
5,39• 0,24 
5,13--.0,15 

Series II (animals sacrificed 
.._ 48 11 after.in ection) 

relative 

~* ~i MI (in parts weight 
~ .~  per 

thousand) 

16 
18 
12 
12 

16 0,39-+0,10 

16 0,29• 0,07 

15 1,91• 
16 0,51-+0,13 
12 2,21-+0,74 
11 0,43• 

(in parts 
per 

thousand) 

4,96• 0,14 

4,86• 0,15 

4.80• 0,16 
4,64+0,t5 
5,28--+0,12 
4,87• 0.17 

series I or of series II. On the other hand, plasma obtained 4 h after hepatectomy on the donors increased 
the mitotic activity of normal liver cells by 5-6 times compared with the liver of intact rats, both 28 and 
48 h after injection (P 0.0003 and 0.009 respectively). Injections of this plasma led to an increase in the 
value of MI in the liver of the recipients also when compared with injection of normal plasma, in both se- 
ries I and series II (P 0.001 and 0.005 respectively). Differences were found between the action of plasma 
obtained 12 h after the operation in the experiments of series I and II. For instance, 28 h after injection of 
this plasma into normal recipients, the mitotic activity of their liver cells was increased compared with 
the liver of intact animals (P = 0.005), although no significant differences were found by comparison with 
injection of normM plasma (P = 0.04). No change was found in the value of MI in the liver of normal reci- 
pients 48 h after injection of plasma taken 12 h after hepateetomy on the donors by comparison with this 
index in intact animals and in recipients receiving normal plasma (P 0.5 and 0.I respectively). Injection 
of plasma obtained 20 h after the operation caused an increase in the number of mitoses in the liver of 
normal rats by about 6 times compared with their number in the liver of intact rats both 28 and 48 h after 
injection (P 0.001 and 0.01 respectively). Significant stimulation was also observed by comparison with in- 
j ection of normal plasma (P = 0.005 in series I, P = 0.009 in series II). On the other hand, plasma taken 
28 h after the operation had no effect on the number of mitoses in the liver of the intact recipients, com- 
pared with the action of normal plasma in series I or series II (P 0.5 and 0.3 respectively). The value of 
MI in the liver of animals receiving this plasma was indistinguishable from that in the liver of intact rats 
(in series I P = 0.3, in series II P = 0.8). 

Comparison of MI for the liver of the three groups of recipients of plasma taken 4, 12, and 20 h after 
hepatectomy in the experiments of series I shows that the differences between them are not significant 
(P 0.04 and 0.07, and 1 respectively). All these values of MI differ significantly from MI for normal liver. 
However, in contrast to the other two groups of recipients, receiving plasma 12 h after the operation, there 
was no significant difference between the value of MI in their liver and in that of the group of animals re- 
ceiving normal plasma. 

The impression was obtained that the stimulant property of plasma taken 12 h after the operation was 
slightly depressed. This phenomenon was still more marked in the experiments of series If, where MI for 
the liver of recipients of plasma taken 12 h after the operation was indistinguishable from MI in the liver 
of intact rats and of rats receiving normal plasma. A tendency also was observed for the value of MI to 
decrease in the liver of animals receiving plasma taken 12 h after the operation, by comparison with MI 
for animals receiving plasma taken 4 ,and 20 h after the operation (P 0.01 and 0.02 respectively). 

With respect to the relative weight of the liver, no significant difference was found between the ani- 

mals of all groups receiving plasma of hepateetomized donors in the experiments of series If, normal rats, 
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and r a t s  rece iv ing  no rm a l  p l a sma .  However ,  injection of p l a s m a  obtained 4 h af ter  hepa tec tomy caused a 
d e c r e a s e  in the r e l a t ive  weight of the r ec ip i en t s '  l ive r  compa red  with intact  an imals  and r a t s  rece iv ing  
p l a s m a  of intact  donor (P 0.002 and 0.0001 respec t ive ly) .  

It  may  thus be concluded f rom the r e s u l t s  desc r ibed  that  the action of humora l  f ac to r s  control l ing r e -  
genera t ion  of the l i ve r  is mani fes ted  during the f i r s t  few hours  a f te r  hepatec tomy,  long before  the appea r -  
ance of m i to se s  in the r egenera t ing  l iver .  

The  conflict ing r e s u l t s  concerning the  ex is tence  of humora l  f ac to r s  causing inc reased  p ro l i fe ra t ion  
of the l i ve r  ce l l s  may  evidently be explained by the fact  that  in the per iod of i nc rea sed  mitot ic  act ivi ty in 
the regenera t ing  organ,  the concent ra t ion  of ac t ive  f ac to r s  in the blood has  now fallen so low that,  depend-  
ing on the exper imenta l  conditions (the p ropor t ion  of the donor ' s  l ive r  removed ,  the t i m e  of taking the 
blood, the dose injected into the recipient), their action is not mm~ifested in some cases, while in others it 
produces the expected effect. 
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