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Determination of the area and number of acini, acinar cells, and their nuclei in the pancreas of par- 

tially panereatectomized rats showed that the observed changes take place in two periods. In the first 

period (one month) there is an increase in size of the aeini because of hypertrophy and hyperplasia of the 

cells, while in the second period (up to 6 months of observation) the size of the acini comes closer to that 

in the control because of a decrease in the size and number of the cells. 

The views of those  w o r k e r s  [2, 4, 7, 9] who r e g a r d  p r o c e s s e s  taking place  in the r e s e c t e d  p a n c r e a s  
as  r e g e n e r a t i o n  hype r t rophy  [3, 6] can be accep ted .  However ,  p r o c e s s e s  taking p lace  in the ac ina r  ce i l s  of 
the r egene ra t i ng  p a n c r e a s  have not ye t  r ece ived  adequate s tudy,  and the p r e s e n t  inves t iga t ion  was c a r r i e d  
out for th is  purpose .  

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

Expe r imen t s  we re  c a r r i e d  out on male  albino r a t s  weighing 105-118 g. P a n c r e a t e c t o m i z e d  ( r e s e c -  
t ion of about 50% of the pancreas )  and cont ro l  an ima l s  were  s a c r i f i c e d  in groups of 20 at  a t ime ,  6 and 12 h 
and 1, 2, 3, 5, 15, 30, 90, and 180 days a f t e r  the opera t ion .  Mate r ia l  was fixed in Ca rnoy ' s  fluid.  Paraf f in  
sec t ions  were  s t a ined  with h e m a t o x y l i n - e o s i n  and by the methods of Ross and F l ahe r ty .  Changes in the 
a r e a  and number  of s t r u c t u r a l  e l ements  of the p a n c r e a s  were  s tudied in h i s to log ica l  p r e p a r a t i o n s  by the 
method of drawing and weighing.  The r e s u l t s  given below a r e  based  on s t a t i s t i c a l  ana lys i s  of the n u m e r i -  
cal  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 a r e a  of an acinus was i nc r ea sed  5, 15, and 30 days a f t e r  pa r t i a l  p a n c r e a t e c -  
tomy.  It is  i n t e r e s t i ng  to note that  the obse rved  i n c r e a s e  in a r e a  of the acinus on the 5th day of the e x p e r i -  
ment  was due to an i n c r e a s e  in the a r e a  occupied by the ce l l s  in the acinuso On the 15th and 30th days of 
the e x p e r i m e n t ,  the i n c r e a s e  in s ize  of the ae inus  was due not only to an i n c r e a s e  in a r e a  of the c e l l s ,  but  
a l so  an i n c r e a s e  in the a r e a  of i ts  lumen.  

The s ta te  of individual  a c i n a r  ce l l s  in the r egene ra t ing  p a n c r e a s  a lso  was ana lyzed .  The i n c r e a s e  
in a r e a  occupied by  the a c i n a r  ce l l s  was found to be due to hype r t rophy  of individual  c e l l s .  To begin  with 
(on the 5th day of the exper iment )  the a c i n a r  cel l  i n c r e a s e d  in s i ze  in i t s  b a s a l  p a r t .  L a t e r  (on the 15th and 
30th days of the exper iment )  the i n c r e a s e  in s ize  of the cel l  was due to en la rgmen t  of both i ts  b a s a l  and 
ap ica l  p a r t s ,  but  to d i f fe ren t  d e g r e e s .  The a r e a  of the nucleus was a l so  examined.  In the ac ina r  ce l l s  of 
the r e g e n e r a t i n g  p a n c r e a s  the a r e a  of the nucleus was found to be i n c r e a s e d  on the 2nd, 3rd ,  5th, 15th~ and 
30th days of the e x p e r i m e n t .  

Ana lys i s  of h y p e r p l a s i a  in the exocr ine  pa r t  of the r e ge ne r a t i ng  p a n c r e a s  r e v e a l e d  an i n c r e a s e  in the 
number  of ce l l s  p e r  acinus on the 5th and 15th days of the expe r imen t .  The number  of nucleoli  p e r  aci~us 
was a lso  i n c r e a s e d  at  these  t i m e s .  

Hence,  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 ,  an i n c r e a s e  in s ize  of the s t r u c t u r a l  units (acini) was ob- 
s e rved  in the r e g e n e r a t i n g  organ  on the 5th, 15th, and 30th days  of the  expe r imen t .  This i n c r e a s e  is 
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attr ibuted to hyper t rophy and hyperplasia  taking place in the ac inar  cells,  as other workers  have descr ibed 
[1, 4]. However,  the workers  cited did not obtain data f rom which a detailed analysis  could be made of these 
p roces ses .  The present  findings indicate that an increase  in area  of the nuclei takes place before the in- 
c rease  in a rea  of the cel ls .  Besides these p rocesses  of hypert rophy taking place in the acini,  hyperplasia  
was also detected~ This was observed in the period of most marked hypertrophy of the structural elements 
of the regenerating organ. 

The early increase in area of the nucleus and of the basal part of the aeinar cell indicates prepara- 
tion of the cell for increased function during structural changes taking place in the regenerating organ. In 

addition, the early increase in area of the nucleus is evidently associated with an increase in mitotic activ- 

ity of the aeinar cells [8], which some workers [5] regard as the main cause of the increase in mass of the 

exoerine part of the regenerating pancreas. The present results show that the increase in mass of the exo- 

erine part of the regenerating pancreas is due to hypertrophy and hyperplasia of its structural elements. 

The results obtained in the later stages of the present experiments are in agreement with those ob- 

tained by Sidorova and Babaeva [i0], who describe convergence of areas of the acini in experimental and 
control animals on the 165th day after pancreatectomy. 

Hence, two periods can be distinguished in the changes taking place in the rat pancreas after resee- 

tion. The first period is marked by an increase in size of the aeini, mainly on account of hypertrophy and 

hyperplasia of the cells and their component elements (lasting one month from the beginning of the 
experiment). The second period of observation (up to 6 months) is marked by convergence between the 
area of the acini and their area in the control group, on account of a decrease in the size and number of 
cells. In other words, normalization of structure of the regenerating gland takes place. 
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