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The  s t u d y  of  n u c l e o - e y t o p l a s m i c  and n u e l e o l o - n u c l e a r  r a t i o s  in the  p a n c r e a t i c  i s l e t  c e i l s  of  adu l t  
r a t s  6 and 12 h and 1, 2, 3, 5, 15, 30, 90, and 180 days  a f t e r  r e s e c t i o n  of ha l f  the  p a n c r e a s  showed t h a t t h e  
c o u r s e  of r e g e n e r a t i o n  in the i s l e t  c e i l s  p o s s e s s e s  i ts  own d i s t i n c t i v e  p a t t e r n  and d i f f e r s  s i g n i f i c a n t l y  f r o m  
the  p r o c e s s e s  t a k i n g  p l a c e  in the  a c i n a r  c e l l s .  

I n v e s t i g a t i o n s  [1-9] have  shown tha t  r e g e n e r a t i o n  of  the  p a n c r e a s  t a k e s  p l a c e  by  r e g e n e r a t i o n  h y p e r -  
t r o p h y  [3]. H o w e v e r ,  none of t h e s e  i n v e s t i g a t i o n s  i n c l u d e d  a c l o s e  s t u d y  of the  i s l e t  c e l l s  by  the  d e t a i l e d  
a n a l y s i s  of n u e l e o - c y t o p l a s m i e  and n u c l e o l o - n u c l e a r  r a t i o s ,  and the p r e s e n t  i n v e s t i g a t i o n  was  c a r r i e d  out  
fo r  t h i s  p u r p o s e .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out  on m a l e  a lb ino  r a t s  w e i g h i n g  110-116 g. The  a n i m a l s  u n d e r g o i n g  o p e r a -  
t ion ( r e s e c t i o n  of ha l f  the  p a n c r e a s )  and c o n t r o l  a n i m a l s  w e r e  s a c r i f i c e d  in g r o u p s  of  10 at  a t i m e  6 and 12 
h and 1, 2, 3, 5, 30, 90, and 180 days  a f t e r  the  o p e r a t i o n .  The  m a t e r i a l  was f ixed  by  C a r n o y ' s  m e t h o d .  P a -  
r a f f i n  s e c t i o n s  w e r e  s t a i n e d  wi th  h e m a t o x y l i n  and e o s i n  and by  the m e t h o d s  of Ross  and F l a h e r t y .  The  
a r e a s  of the nuc l eo l i ,  nuc l e i ,  and c y t o p l a s m  of the i s l e t  c e l l s  in the  s e c t i o n s  of the  p a n c r e a s  w e r e  d e t e r -  
m i n e d  by  t r a c i n g  t h e i r  o u t l i n e s ,  cu t t i ng  t h e m  out,  and we igh ing  them.  The  n u m b e r  of n u c l e o l i  p e r  nuc leus  

T A B L E  1. N u e l e o - C y t o p l a s m i c  and N u c l e o l o - N u c l e a r  R a t i o s  in 
I s l e t  C e i l s  of  P a n c r e a s  in P a n c r e a t e c t o m i z e d  and Con t ro l  Ra ts  
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Note .  The  
and c o n t r o l  

A 

Mean area (in p z) 
Group of Of [ of 
animals nueleo-lus [ nucleus 

~perimentai 16,8 
Sont~ol 17.5 
~perimentM 17.0 
Control 17.3 
~:xperimental 17.6 
]ontrol 17,3 
Experimental 18,3 
Controi 17.4 
gxperirnental 19.0 
Control 17,8 
Experimental 22,3 + 
Control 17.8 
Experimental 23,1 + 
Control 17.6 
~xperimentai 20.2+ 
=ontrol 17.7 
~xperimentai 18.7 
Contr el 18.3 
,:xperimental 18,4 
Control 18.2 

of cyto- 
plasm 

64.0 
63~7 

63.2 
62.8 
63,3 
63,0 
63,3 
62.9 
63.2 
63,0 
61,5+ 
62.8 
61,4+ 
62,8 
62,4 
63.1 
62.9 
62,8 
63.0 
62.8 

'Ratio Number 
of nucleoli 

~lueleolo. Nueleo- , e~oplas- per nucleus 
~uclear mie 

0.089 0,26 
0.091 0.26 
0.090 0,27 
0 092 0.28 
0:091 0,28 
0,087 0,28 
0.087 0.29 
01086 0.28 
0,095 0,30 
0.090 0.28 
0.090 0.36+ 
0:090 0,28 
0.091 0,38+ 
o;091 0,28 
0,090 0,324 
0,090 0,28 
0,091 0,30 
0.O87 0.29 
01087 0.30 
0.088 0.29 

1.4 
1:4 
!.4 
1,4 
1,4 
1.4 
1,4 
1,3 
1.6 
1,4 
1.8+ 
1.4 
1.6+ 
1.3 
1.4 
1.4 
1,4 
1,5 
1.4 
1.5 

+ s i gn  i n d i c a t e s  t ha t  d i f f e r e n c e s  b e t w e e n  the e x p e r i m e n t a l  
g r o u p s  a r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  
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was calculated and the nucleolo-nuclear  and nucleo-cytoplasmic  rat ios  in the islet cells were determined.  
The resul ts  given below are  based on the s tat is t ical  analysis  of the numerical  data. 

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

As Table 1 shows, the nucleo-cytoplasmic  rat io in the islet cells of the regenera t ing  pancreas  was 
increased  on the 5th, 15th, and 30th days of the experiment .  The increase  in this pa rame te r  on the 5th 
and 15th days of the experiment  was due, on the one hand, to an increase  in area  of the nucleus (by 27 and 
31%, respectively)  and, on the other hand, to a dec rease  in the area of the cytoplasm (by 11 and 9~o r e s -  
pectively).  The increase  in the nucleo-cytoplasmic  ratio on the 30th day of the experiment  was due en- 
t i re ly  to an increase  in a rea  of the nucleus (by 10%). Meanwhile, this ratio remained unchanged on the 
3rd day of the experiment ,  although the mean area  of the nucleus at this time showed a tendency to in-- 
c r ea se  (by 8%). Consequently, the changes in the nucleo-eytoplasmic  ratio in the islet ceils of the r e -  
generat ing pancreas  were mainly due to an increase  in size of the nucleus, although the increase  in area 
of the nucleus was not always accompanied by an increase  in the nucleo-cytoplasmic  rat io.  A decrease  
in the mass  of cytoplasm was also concerned in the increase  in this pa ramete r .  Analysis of the nucleolo- 
nuclear  rat io showed that this pa r ame te r  remained unchanged throughout the exper iments .  When separa te  
measurements  were  made of the area  of the nucleus and a rea  of the nueleolus, the ra te  of their increase  
was about the same in each ease.  The changes in size of the nucleus have a l ready been discussed above. 
So far  as the a rea  of the nucleolus is concerned,  this was increased on the 3rd, 5th, 15th, and 30th days 
of the experiment .  Meanwhile an increase  in the number of nucleoli per  nucleus was found on the 5th and 
15th days of the experiment .  As the resul ts  show, the increase  in this pa r ame te r  coincided with a sharp 
increase  in size of the nuclei on the 5th and 15th days of the experiment .  Consequently, the nucleolo-nu-  
c lea r  rat io in the islet cell  of the regenera t ing  pancreas  remained unchanged as a resul t  of the identical 
ra te  of change in area  of the nucleolus and nucleus. 

Changes taking place in the course  of regenera t ion  hyper t rophy of the pancreas  have been inade- 
quately studied. This is par t i cu la r ly  true of the islet par t  of the gland. Admittedly changes in the nu- 
c leo-cy top lasmic  rat ios  in this part  of the pancreas  are  associa ted with an increase  mainly in the size 
of the nucleus, as is observed also in the acinar  par t  of the organ [6], but this is not a general  rule.  

The resul ts  show that, by cont ras t  with the acinar par t  of the gland, the increase  in area  of the nu- 
cleus in the islet cells is not always accompanied by an increase  in the nucleo-cytoplasmic  rat io in the 
experimental  animals .  Another in teres t ing feature is that this ratio in the islet cells is subjected to the 
influence of a dec rease  in the area  of the cy top lasm,  whereas  in the acinar  cells the area of the cytoplasm 
increases .  The nucleolo-nuclear  rat io in the regenera t ing  islet  cells remained unchanged as a resul t  of 
the identical rate of change in the size of the nucleus and nucleoli, whereas in the acinar cells the de- 
c r ea se  in this rat io which is observed is determined by the g rea te r  increase  in area  of the nucleus. A 
fur ther  contribution toward preserva t ion  of the stabili ty of this pa ramete r  in the islet cells was made by 
an increase  in the number  of nucleoli per  nucleus, which was not observed in the acinar  cel ls .  

Hence, the course  of regenerat ion in the islet  cells follows its own pattern which differs signifi-  
cantly f rom that of regenera t ion in the acinar  cel ls .  
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