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Previous investigations showed that desoxyribonucleoproteins (DNP) isolated from the nozmaal and 
regenera t ing rabb i t ' s  l iver  differ in their  action on the regenerat ing mouse l iver .  DNP from the r egene r -  
ating l iver  (rDNP) st imulates regenerat ion of the liver, whereas  DNP from the normal  l iver (nDNP) does 
not possess  this p roper ty  I2-4]. It was fur ther  d iscovered that if DNA from a regenera t ing rabbi t ' s  l iver  
(rDNA) is adminis tered to mice  with a regenerat ing liver, the weight and the RNA content of the r egene r -  
ating content both increase;  DNA from the normal  l iver (nDNA) has no such action [1]. 

In the present  investigation the effect of rDNP and rDNA isolated f rom the regenerat ing liver of a 
rabbit  was compared with the effect of fract ions obtained from a normal  l iver (nDNP and nDNA) on the di-  
mensions of the hepatic cel ls ,  on their  mitotic activity, and also on the mitotic activity of the nonparen-  
chymatous cel ls  in the regenera t ing l iver.  The effect of the DNP and DNA on the number  of binuclear  
hepatic cells  was also investigated. 

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

The method of isolation of the DNP and DNA, the planning of the experiments ,  and the resul ts  ob- 
tained from determinat ion of the weight of the l iver in the mice have been descr ibed previously [1]. The 
DNP and DNA were isolated by Leukina. Non-inbred albino mice  weighing 20-29 g, f rom which the left 
lateral  lobe of the l iver  had been removed,  were used in the experiment.  The DNP and DNA were injected 
on the second day after  the operation in a dose of 1 v g / g  body weight in 0.35 M and 0.14 M NaC1 solutions, 
respect ively .  The mice  were  decapitated on the fourth day af ter  the operation. The l iver was fixed in 
Carnoy ' s  fluid and the sections were stained with hematoxyl in-eosin.  The l iver  cel ls  (100 cel ls  permouse)  
and their  nuclei and nucleoli were measured  by means of a screw-adjus ted  ocular  m i c r o m e t e r  (objective 
90, ocular  15). The a rea  of the cells was determined as the product of two diameters ,  and the area  of the 
nuclei and nucleoli by the formula  for the a rea  of a c i rc le .  The number  of nucleoli in the nucleus, the 
number  of binuclear  hepatic cel ls  (per 1000 cells), and the number of mi toses  among the parenchymatous 
and nonparenchymatous cells  (per 6000 cells) were counted. 

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

When fract ions isolated from the regenerat ing rabbi t ' s  l iver  were injected into mice from which a 
lobe of the l iver had been removed,  hyper t rophy of the l iver cel ls  was observed,  and the area  of these cells  
in the mice  receiving rDNP was 54% g rea t e r  than their  a rea  in the mice  receiving nDNP (see table). The 
difference in the a reas  of the l iver cells  of the mice  receiving rDNA and nDNA was 11% (P < 0.001 and P = 
0.001, respect ively) .  

In the mice  receiving rDNP, the dimensions of the nuclei of the hepatic cells were increased by 
about 30% over  their  dimensions in the mice  of the other groups (P = 0.012). The nuclei of the hepatic 
cells were the same size in the mice receiving rDNA and in those receiving nDNA; the dimensions of the 
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Table  1. Effect of DNP and DNA from the Regenera t ing  Rabbi t ' s  L ive r  
on Dimens ions  of Cel ls ,  Nuclei,  and Nucleoli  in the Regenera t ing  Mouse 
L i v e r  

Index 

Area of cell (~2) 
Area of nucleus (93 ) 
Area of Nucleolus (/1 z) 
No. of nucleoli in nucleus 
Total area occupied 
by nucleoli (~ 

Nucleo-cytoplasmic ratio 
Nucleolo-nuclear ratio 

rDNP 

360----- 41 
40-+ 5 
2,7--+0,3 

3,17-+ 0,39 

8,6----- 1,7 
1:8 
1:4 

Fracdon 
rDNA Iff)NP 

317--+34 234----- 16 
35--+_3 31• 

2,7-----0,2 2,2+0,3 
3,09---0,54 3,12• 

8,3-- + 1,8 6,1-----0,4 
1:8 1:6 
1:3 1:4 

aDNA 

269--+ 29 
34-+ 2 

2,4---0,2 
2,67-+0,24 

6,3---0,8 
1:7 
1:4 

nucleus of the hepat ic  ce l l  were  influenced by rDNP, i .e . ,  by the DNA-histone complex  i so la ted  f rom the  
r e g e n e r a t i n g  l i ve r .  Meanwhile,  inject ion of the f rac t ions  i so la ted  f rom the r e g e n e r a t i n g  l i ve r  led to an in-  
c r e a s e  in the m a s s  of nuc leo la r  m a t e r i a l  in the nuclei  of the hepatic ce l l s  by c o m p a r i s o n  with that  in the 
m i c e  r ece iv ing  the f rac t ions  f rom the no rma l  l ive r .  The act ion of DNP and of the DNA i so la ted  f rom it 
was iden t ica l .  As the tab le  shows, a f te r  in ject ion of rDNP or  rDNA, the to ta l  a r e a  occupied in the nucleus 
by the nucleol i  i n c r e a s e d  by  about 40% over  t h e i r  a r e a  in the mice  rece iv ing  nDNP or  nDNA (P = 0.03). 
This  i n c r e a s e  was due to an i n c r e a s e  in the d imens ions  of the nucleol i .  

The f r ac t ions  i so la ted  f rom the r egene ra t i ng  l i ve r  def in i te ly  s t imula ted  the p ro l i f e r a t i on  of the 
pa renchymatous  c e l l s  of the r egene ra t i ng  l ive r .  The number  of m i t o s e s  among the pa renchymatous  ce l l s  
of the mice  r ece iv ing  rDNP and rDNA was 1.6 • 0.9 and 2.5 + 1.1~ r e spec t i ve ly ,  whereas ,  a f t e r  i n j ec -  
t ion of nDNP and nDNA the leve l  of mi to t ic  ac t iv i ty  of the ce l l s  was 0 and 0.3 • 0.2~ r e s p e c t i v e l y .  The 
act ion of DNP and DNA was ident ica l ,  i .e . ,  the number  of m i t o s e s  in the hepatic ce l l s  of the mice  r e c e i v -  
ing the f rac t ions  f rom the r egene ra t i ng  r a b b i t ' s  l i v e r  was g r e a t e r  than the number  in the mice  rece iv ing  
the f rac t ions  f rom n o r m a l  l ive r ,  and the i n c r e a s e  was independent of the composi t ion  of the f r ac t ions .  The 
number  of b inuc l ea r  hepat ic  ce l l s  in the r egene ra t i ng  l i v e r  l ikewise  was independent of the composi t ion  of 
the f rac t ion  in jec ted .  Af te r  admin i s t r a t ion  of rDNP it was 10.5 • 1.1% and a f te r  admin i s t r a t i on  of nDNA 
it was 15.7 • 3.8%. 

Accord ing  to the e a r l i e r  findings,  the no rma l  l i v e r  contains  28.9% of nonparenchymatous  ce l l s ,  while 
the r egene ra t i ng  l i ve r  on the fourth day of r e ge ne r a t i on  shows an i n c r e a s e  in the p ropor t ion  of nonparen-  
chymatous  ce l l s  to 36.6% [5]. Af te r  in ject ion of nDNP and rDNP the number  of nonparenchymatous  ce l l s  in 
the r egene ra t i ng  l i ve r  was 39.0 • 1.7 and 39.7 • 2.4%, r e spec t i ve ly ,  i .e . ,  it was the same as  the number  in 
the r e g e n e r a t i n g  l i ve r  without in ject ion of DNP as  found p rev ious ly .  Af te r  in ject ion of rDNA the number  
of nonparenchymatous  ce l l s  in the l i v e r  was 34.9 �9 2.2%, which again was indis t inguishable  f rom t h e i r  
number  on the r egene ra t i ng  l i ve r  of the mice  not r ece iv ing  in ject ions .  Af te r  in jec t ion  of nDNA the number  
of nonparenchymatous  ce l l s  in the l ive r  of the mice  i n c r e a s e d  to 43.5 :~ 3.0% (P < 0.O01). 

The number  of m i t o s e s  among the nonparenehymatous  ce l l s  of the r e ge ne r a t i ng  l i ve r  of the mice  r e -  
ce iving rDNP, rDNA, o r  nDNA was the same,  namely  2.6 • 1.5, 2.6 • 1.6, and 2.2 • 0.6~ r e spec t i ve ly ,  
and it d i f fered f rom the leve l  of mi to t ic  ac t iv i ty  of the nonparenchymatous  ce l l s  of the r e g e n e r a t i n g  l ive r  
in the mice  r ece iv ing  nDNP (0.5 • 0.3~ 

The nonparenchymatous  ce l l s  were  thus influenced by  the f rac t ions  i so la ted ,  not f rom the r e g e n e r a t -  
ing, but f rom the n o r m a l  l i ve r .  It is  diff icult  to decide whether  th is  act ion i s  one of s t imula t ion ,  for  at th is  
s tage of r egene ra t i on  the number  of m i t o s e s  among the nonparenchymatous  ce l l s  was i n c r e a s e d  a f t e r  in -  
jec t ion of nDNA, while  the mi to t ic  ac t iv i ty  was d e p r e s s e d  under  the influence of in ject ion of nDNP. It may  
be  postulated that  the number  of m i t o s e s  among the nonparenchymatous  c e l l s  r eached  a max imum at an 
e a r l i e r  t i m e .  The m e c h a n i s m  of act ion of these  subs tances  on the pa renchymatous  and nonparenchymatous  
c e l l s  of the l ive r  is  evident ly  d i f fe ren t .  

Af ter  a s s e s s i n g  the r e s u l t s  obtained and compar ing  them with p rev ious  findings, it  may  be concluded 
that  DNP and DNA iso la ted  f rom the r egene ra t i ng  r a b b i t ' s  l i v e r  s t imula t e  r e ge ne r a t i on  of the m o u s e ' s  
l i ve r ,  and that  the c l e a r e s t  s t imula t ion  is obse rved  a f t e r  in jec t ion  of DNP. So far  as  the f rac t ions  f rom 
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normal  l iver  are  concerned,  without affecting the parenchymatous  cel ls ,  they s t imulate  prol i ferat ion of the 
nonparenehymatous cel ls .  
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