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Analys i s  of  the r e cen t  l i t e r a tu r e  [2-6] shows that  the r egene ra t i ve  act ivi ty  of  the l i v e r  depends to a 
definite extent  on the or ig ina l  functional s ta te  of  the a d r e n o r e c e p t o r s .  The p r e s e n t  w r i t e r  showed prev ious ly  
in r a t s  [1] that  admin is t ra t ion  of two doses  (1 h before  and 24 h a f t e r  r e sec t i on  of the l iver)  of  the ~ - a d r e n o -  
b locke r  phentolamine cons iderab ly  reduced  the mi to t ic  index, whereas  admin is t ra t ion  of  the f i -adrenoblocker  
propranolo l  at the s a m e  t i m e s  i n c r e a s e d  the mi to t ic  index in the r egene ra t ing  l ive r .  Nei ther  adrenob locker  

I 

had any m a r k e d  effect  on the ra t io  between ea r ly  and la te  phases  of m i t o s i s .  The a im of the p re sen t  inves t i -  
gat ion was to d i scover  the ef fec t  of  admin i s t r a t ion  of a single dose of the adrenob lockers  at  d i f ferent  t imes  
a f t e r  par t ia l  hepa tec temy.  

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

Noninbred ma le  albino r a t s  weighing 200-250 g were  used. About 70% of the l i ve r  by weight was r e -  
m o v e d  f rom the animals .  Some an imals  were  given a single in t raper i t enea l  injection of phentolamine,  o thers  
a single dose of propranolo l ,  20 m g / k g  in both cases ,  The drugs  were  given 1 h before ,  o r  30 rain, 8, and 24 h 
a f t e r  r e sec t i on  of  the l iver ,  Control  r a t s  r e c e ived  physiological  sal ine in the s a m e  volume at the s ame  t i m e s .  
The  an imals  were  decapi ta ted  30 h a f t e r  the operat ion,  in all c a se s  at 3-4 p .m.  His tological  sec t ions  were  
p r e p a r e d  f r o m  the l i ve r  (fixation in C a r n o y ' s  fluid, embedding in paraff in  wax, staining with hematoxylin) .  

The r egene ra t i ve  ac t iv i ty  of the l i ve r  was e s t ima ted  f rom the mi to t ic  index (in p romi l le ) ,  the phase  co-  
efficient (the ra t io  of ea r ly  and late  phases  of mi tos is ,  in %), and the number  of b inuc lea r  cel ls  (in %). 
At leas t  100 f ields of v is ion of the m i c r o s c o p e  under a magnif icat ion of 40 • 16 were  examined in each 
sect ion.  The glycogen content  in the l i v e r  also was de t e rmined  by the method of V e r t a r  and Wenner .  
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TABLE 1. Effect  of  a Single  D o s e  of  Propran-  
olol  on Mitotic  Act iv i ty  of  the Regenerat ing 
Liver  0Vl ~ m )  

�9 Tim........~e of injeeti____ on_ 
Paramete~ before resection after resection 

Mitotic 
' index: 

C 8,8,+-0,83 
E 12,64-1,14 

P<O,O1 

Phase co- 
efficient: 3,374-0,7 

C 4,944-0,61 
E P>O,02 

Number of 
binuclear 
cells, % 

C 2,63,+-0,33 
E 2,08-4-0,15 

P>0,2 
Glycogen, 

mgc/g: 4,14-0,74 
E 4,7*-0,5 

P>0,5 
Number of 

animals: 
C 6 
E 7 

7,1.- 1,35 
10,94-1,37 
P>0,05 

2,47• 
5,8• 
P<O,O01 

2,764-0,2 
2,384-0,32 
P>0,4 

5,464-0,54 
7,34- 1,76 
P>0,2 

,0 

8,4-+-0,6 
18,8-4-0,71 
P<0,001 

3,104-0,36 
4,58:h0,39 
P<0,025 

2,774-0,28 
2,64.- 0,14 
P>0,5 

6,26/= I, 19 
7,44-0,77 

P>0,4 

10 

6,14-0,54 
16,04-0,43 
P<O,O0! 

2,42• 
4,24-0,4 
P<O,O05 

3,28*-0,39 
2,37-+-0,92 
P<0,05 

7,18-+.0,92 
3,14-0,44 

P<0,005 

6 
10 

Legend. Here and in Table 2: C) control, E) 
experiraent. 

TABLE 2. E f fec t  of a Single  D 0 s e o f  P h e n t o l -  
a m i n e  on Mito t ic  Ac t iv i ty  of  the R e g e n e r a t i n g  
L i v e r  (M �9 m) 

Parameter 
Time of injection of phentolamine 

Mitotic index 
C 
E 

Phase co- 
efficient: 

C 
E 

Number of 
binuclear 
cells, % 

C 
E 

Glycogen, 
mg/g: 

C 
E 

Number of 
animals: 

C 
E 

before resection 

8,3-+-0,65 
4,24-0,41 
P<O,O01 

3,37.-0,25 
1,14-0,16 
P<0,001 

2,7-+-0,36 
3,9/=0,34 
P>0,5 

lh 30min 

6,8*- 0,35 
2,64-0,25 
P<0,001 

3,07=h0,7 
1,2d=0,15 
P<0,025 

2,24-0,24 
2,44-0,29 
P>0,5 

9,14-1,5 
21,0--3,7 
P<0,005 

10 

4,4*-0,4 
20,0*- 1,21 
P<0,001 

after resection 

8,5/=0,47 9,7*-0,45 
5,0• 4,2,+-0,26 
P<O,OOl P<O,O01 

3,86• 3,264-0,39 
1,89-+.0,4 1,264-0,2 
P<O,OOl P>O,OOl 

1,99=h 0,5] 2,4.-0,17 
3,7.-0,51 2,9*-0,4 
P<0,05 P>O,2 

6,1-+-0,5~ 7,64- [,2 
15,6--I,3~ 18,0• 
P<O,O01 P<O,O01 

7 7 
8 8 

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

The  e x p e r i m e n t a l  r e s u l t s  showed (Table 1) tha t  u n d e r  the  in f luence  of the f l - a d r e n o b l o c k e r  p r o p r a n o l o l  
the  m i t o t i c  index  was i n c r e a s e d  if the drug was g iven  1 h be fo re  and,  in p a r t i c u l a r ,  8 and 24 h a f t e r  r e s e c t i o n  
of the l i v e r .  I n j ec t i on  of the  drug  30 ra in  a f t e r  the o p e r a t i o n  had no s ign i f i can t  effect  on the m i t o t i c  index  
(Table  1). An  i n c r e a s e  in the n u m b e r  of e a r l y  phases  of m i t o s i s  u n d e r  the in f luence  of p r o p r a n o l o l  was o b -  
s e r v e d  when the drug  was  g iven  at a l l  t i m e s  a f t e r  r e s e c t i o n ,  w h e r e a s  p r e l i m i n a r y  f i - a d r e n o r e c e p t o r  b lockade  
did no t  change  the  phase  coef f ic ien t .  The  n u m b e r  of b i n u c l e a r  c e l l s  in  the r e g e n e r a t i n g  l i v e r  was  unchanged  
a f t e r  p r o p r a n o l o l .  P r o p r a n o l o l  l i kewise  had no s ign i f i can t  effect  on the  g lycogen  con ten t .  
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By con t r a s t  with the ef fec t  of  propranolo l ,  s - r e c e p t o r  blockade by phentolamine caused  a dec r ea se  in 
the mi to t ic  index and an i n c r e a s e  in the number  of la te  phases  of  m i t o s i s , r e g a r d l e s s  of the t ime  of a d m i n i s t r a -  
t ion of the drug. The number  of b inuc lea r  ce l l s  was  unchanged (except in the group of  an imals  rece iv ing  
phentolamine 8 h a f te r  the operat ion) .  The l i ve r  glycogen content was inc reased  in all  the r a t s ,  evidence of 
inhibition of g lycogenolys is  by phentolamine (Table 2). 

Ana lys i s  of the o c c u r r e n c e  (in %) of the individual phases  of  m i to s i s  led to the conclusion that  propranolol  
caused  a reduct ion in the pe rcen tage  of t e lophases  and, in some groups ,  an i nc r ea se  in the number  of  p rophases  
al~d m e t a p h a s e s  a lso .  The i n c r e a s e  in the mi to t ic  index a f t e r  p ropranolo l  could pe rhaps  be the r e s u l t  o f  two 
p r o c e s s e s :  an i n c r e a s e  in the n u m b e r  of  ce l l s  commencing  mi to s i s  and the m o r e  rap id  cour se  of  the la te  
mi to t ic  phases .  

The reduct ion in the phase  coeff ic ient  under  the influence of phentolamine,  as ana lys i s  showed, was the 
r e s u l t  of  a reduct ion in the n u m b e r  of ea r ly  mi to t ic  phases  {prophases and me taphase s )  and an i nc r ea se  in the 
n u m b e r  of  t e lophases  o r  anaphases .  I t  can be ten ta t ive ly  sugges ted  that  the fall in the mi to t ic  index was c lose ly  
connected with a d e c r e a s e  in mi to t ic  act iv i ty  of  the hepa tocytes  and also with inhibition of pa s sage  through the 
la te  mi to t ic  phases .  

C o m p a r i s o n  of t hese  data with changes  in the  s a m e  indices of r egenera t ion  in the l i v e r  a f t e r  a d m i n i s t r a -  
t ion of  two doses  of  the ~ -  and f i - adrenob lockers  [1] indicates  that  the ~requency of admin i s t r a t ion  of  the drug 
had no effect  on the d i rec t ion of the changes in the mi to t ic  index: After  one and two inject ions of p ropranolo l  
the mi to t ic  index inc reased ,  whereas  a f t e r  phentolamine it dec reased .  However ,  a f t e r  a single injection of 
p ropranolo l  the phase  coeff ic ient  i nc reased ,  whereas  a f t e r  phentolamine i t  dec r ea sed .  A t~er two doses  of the 
ad renob locke r s  the phase  coeff icient  r em a i ned  within no rma l  l imi t s .  Poss ib ly  the adrenob lockers  a r e  not 
absolute ly  specif ic  and, if  given in t-wo doses ,  they m a y  perhaps  affect  both ~ -  and f l - ad renoreeep to r s ,  although 
to different  deg rees .  Under these  condi t ions, the effect  of the b lockers  on the durat ion of the mi to t ic  cycle  was 
pe rhaps  balanced,  and this  led  to p r e s e r v a t i o n  of the phase  coeff icient  at the level  o b s e r v e d  in expe r imen t s  in 
which two doses of the adrenob lockers  were  given.  
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