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The nucleo-cytoplasmic  and nucleolo-nuclear  rat ios were analyzed in acinar  cells of the regnerat ing 
pancreas  of rats  6 and 12 h and 1, 2, 3 , 5 ,  15, 30, 90, and 180 days af ter  part ial  pancreatec tomy.  At the 
beginning of regenera t ion the nuc leo-cytoplasmic  ratio r i ses  while the nucleolo-nuclear  ratio falls, tn the 
la ter  stages these ra t ios  re turn  to normal .  

The nucleo-cytoplasmie ratio is an important characteristic of the vital activity of cells [i, 2, 4-6]. 
Since cell activity in regenerating organs undergoes considerable changes, determination of the area of the 
cells occupied by nucleoli, nucleus, and cytoplasm is of definite importance. 

The object of this investigation was to study the acinar cells of the regenerating pancreas from the 
standpoint of a detailed analysis of nucleocytoplasmic and nucleolo-nuclear ratios. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on male albino ra ts  weighing 110-116 g. Pancrea tec tomized  (removal 
of 50% of the pancreat ic  tissue) and control  animals were  sacr i f iced in groups of 20 at var ious  t imes (6 
and 12 h, 1, 2, 3 , 5 ,  15 ,30 ,  90, and 180 days) af ter  the operation.  The mater ia l  was fixed in CarnoyTs fluid. 
Paraff in sections were  stained with hematoxyl in-eos in  by the method of Ross and Flaherty.  The a rea  of 
the nucleoli,  nuclei,  and cytoplasm of the ac inar  cells was determined by t rac ing their  outlines on paper,  
cutting them out, and weighing them. The number  of nucleoli per  nucleus was calculated and the nucleolo- 
nuclear  and nucleo-cytoplasmic  rat ios  were  determined in the ac inar  cel ls .  The resul ts  given below are  
s ta t is t ical ly  significant.  

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

The nucleo-cytoplasmic  rat io in the acinar  cells of the regenera t ing pancreas  was increased on the 
2nd, 3rd,  5th, 15th, and 30th days of the experiment  (Table 1). Analysis  of changes in the mean area  of the 
cytoplasm separa te ly  revealed,  f i rs t ,  an increase  in the mean area  of the nucleus on the 2nd, 3rd,  5th, 15th, 
and 30th days of the experiment  and, second, an increase  in the a rea  of the cytoplasm on the 15th day af ter  
par t ia l  pancrea tec tomy.  On the 15th day of the exper iment  the a rea  of the nucleus was increased by 31%, 
but the a rea  of the cytoplasm was increased  by only 8%. The nucleo-cytoplasmic  rat io reached a maximum 
at this t ime because  of the sharp inc rease  in size of the nucleus. The increase  in mean area  of the nucleus 
coincided with intensive mitotic division of the aeinar  cells observed at this period [3]. 

To make a c lose r  analysis  of the observed phenomena, the nucleolo-nuclear  rat ios were  studied in 
the ac inar  cells of the regenera t ing pancreas .  As the same table shows, this pa rame te r  was reduced on 
the 15th and 30th days of the experiment .  The a rea  of the nucleolus was increased on the 3rd,  5th, and 15th 
days of the experiment .  Meanwhile, on the 2nd, 3rd,  5th, 15th, and 30th days of the experiment ,  as men-  
tioned above, the mean area  of the nucleus was increased.  On the 3rd and 5th days of the experiment  the 
nucleolo-nuclear  ratio was unchanged because of the identical rate of change in area  of the nucleus and nu- 
cleolus.  The observed decrease  in the nucleolo-nuclear  rat io on the 15th and 30th days of the experiment  
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was associa ted  with the g rea te r  increase  in mean area  of the nucleus. It is interesting to note that on the 
5th and 15th days of the exper iment  the number of nucleoli per nucleus was increased.  However, this index 
cannot give a t rue picture of the phenomena without a separa te  analysis  of changes in the mean size and 
number of nucleoli and the mean size of the nucleus. 

F rom analysis  of the nucleo-cytoplasmic  and nucleolo-nuclear  rat ios  in the acinar  cells of the regen-  
erat ing pancreas  it is c lear  that the course  of regenera t ive  p rocesses  in this organ is complex. The resul ts  
descr ibed  in this paper show that at the beginning of regenera t ion the nucleoli,  nuclei,  and cytoplasm in the 
ac inar  cells of the regenerat ing pancreas  a re  increased in size,  but la ter  they re turn  to normal .  
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