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The jejunum was resec ted  in male cats.  Changes in the s t ructure  of the exocrine and endo- 
crine par t s  of the organ were studied in histological preparat ions.  Amylase and lipase act iv-  
ity and the sugar concentrat ion were determined in the animals '  blood. Hypertrophy and hy- 
perplasia  were found in the acr inar  par t  of the gland during 1-14 days of the experiment  and 
in the endocrine par t  during 7-30 days. On the 21st and 30th days of the experiment  some 
decrease  was observed in the dimensions of the acinar cells  and nuclei, and on the 180th day 
the endocrine cel ls  were reduced in size. The function of the exocrine par t  of the pancreas  
was disturbed for 2-21 days of the experiment,  but that of the endocrine par t  was disturbed 
only on the 7th day, after  which it re turned to normal .  
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Interest  in the compensatory  and adaptive react ions  of cer ta in  organs  in response  to the removal  of 
o thers  has recent ly  increased [2, 5-7]. Yet despite its importance,  the problem of changes in the pancreas  
following resec t ion  of  the intestine has been inadequately studied [1, 3, 4, 8-10]. This was the motivation of 
the presen t  investigation. 

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

Male cats  weighing 1700-2300 g were used. The jejunum was resected.  The experimental  and control 
animals were killed at different t imes after the operation (from 12 h to 6 months, five animals at each time). 
P ieces  f rom the middle par t  of the pancreas  were fixed in Carnoy ' s  fluid, and paraffin sections were stained 
with hematoxy l in -eos in  and by Feulgen 's  method. The areas  of the s t ructura l  components of the gland were 
measured,  and, by a method of drawing and weighing, the mitotic index (MI) and the coefficient of death of 
the nuclei (CDN) also were determined.  The DNA content in the nuclei was determined by cytophotometry.  

The blood vesse l s  were  injected with ink--gelatin mass  by Komakhidze 's  method. Sections 60-120 
in thickness, cut on a freezing microtome,  were c leared  in xylol and mounted in Canada balsam. The di-  
ameter  of the blood vesse l s  was measured  with a screw ocular  mic romete r .  

The blood amylase  activity was determined by the method of l~ngel'gardt and Gerchug, the serum l i -  
pase activity by Comfor t ' s  method, and the blood sugar by the method of Haggedorn and Jensen.  

The numerica l  data were analyzed by the Fischer--Student  method. D i f f e r enceswere  regarded  as 

significant when P < 0.01. 

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

Resect ion of the jejunum caused definite changes in both exocrine and endocrine par ts  of the pancreas .  
As Table I shows, on the 7th-14th day after the operation the a rea  of c ro s s - s ec t i on  of the aeini was in- 
c reased  by 14-16 %. Later  it decreased,  and 6 months after the operation it was smal le r  than in the control, 
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T A B L E  1. Changes  in S t r u c t u r e  of  E x o c r i n e  P a r t  of P a n c r e a s  a f t e r  
R e s e c t i o n  of J e j u n u m  in C a t s  
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Fig .  1 F i g .  Z 

F i g .  1. Change  in  a m y l a s e  a c t i v i t y .  A b s c i s s a ,  t i m e  of o p e r a t i o n ;  
o r d i n a t e ,  a m y l a s e  a c t i v i t y  (in mg);  1) in c a t s  u n d e r g o i n g  o p e r a t i o n ;  
2) in c o n t r o l  c a t s .  

F ig .  2. Changes  in l i p a s e  ac t iv i t y .  O r d i n a t e ,  l i p a s e  a c t i v i t y  (in m l  of 
of 20 N NaOH}. R e m a i n d e r  of  l egend  a s  in F i g .  1. 

bu t  the d i f f e r e n c e  w a s  not  s i gn i f i can t .  The l u m e n  of the ac in i  showed c o r r e s p o n d i n g  c h a n g e s .  T h e s e  c h a n g e s  
w e r e  a s s o c i a t e d  c h i e f l y  wi th  an i n i t i a l  i n c r e a s e  and subsequen t  d e c r e a s e  in s i z e  of  the a c i n a r  c e l l s .  The  
m i t o t i c  a c t i v i t y  of  the  a c i n a r  c e l l s  and  the DNA con ten t  in the nuc l e i  a l so  i n c r e a s e d  o v e r  a p e r i o d  of 2-30  
d a y s .  H o w e v e r ,  i n c r e a s e d  d e a t h  of  the a c i n a r  c e l l s  ( r e f l e c t e d  in CDN) w a s  o b s e r v e d  a t  the s a m e  t i m e ,  a n d  
c e l l  d i v i s i o n  cou ld  be  r e g a r d e d  a s  b e i n g  p r e d o m i n a n t l y  to c o m p e n s a t e  for  the dead  c e l l s .  T h i s  i s  shown by 
the  fac t  tha t  the  n u m b e r  of  c e l l s  in the  a c i n u s  r e m a i n e d  c o n s t a n t  ( a v e r a g e  five}, r i s i n g  to seven  only  6 mon ths  
m o n t h s  a f t e r  the o p e r a t i o n .  The  i n c r e a s e  and c o r r e s p o n d i n g  d e c r e a s e  in s i z e  of the a c i n a r  c e l l s  w e r e  due 
to c h a n g e s  in the  a r e a  both  of the c y t o p l a s m  and of  the n u c l e u s .  The  n u c l e o l u s  of  the  a c i n a r  c e l l s  w a s  i n -  
c r e a s e d  on the 7th and 14th d a y s  and r e d u c e d  l a t e r .  

A m y l a s e  and l i p a s e  a c t i v i t y  i n c r e a s e d  on the 2nd-14 th  d a y s  a f t e r  the  o p e r a t i o n .  I t  fe l l  a f t e r  21 d a y s ,  
but  r e t u r n e d  to n o r m a l  on the 30th d a y  (F igs .  1 and 2). 

The c h a n g e s  w e r e  m o r e  m a r k e d  in the  e n d o c r i n e  p a r t  of  the  g land  (Table  2). The a r e a  of  the i s l e t  
c e l l s  w a s  i n c r e a s e d  f r o m  the 7th to the  90th day ,  bu t  l a t e r  w a s  s m a l l e r  than in the  c o n t r o l .  J u s t  a s  in the  
a c i n a r  c e l l s ,  t h i s  i n c r e a s e  w a s  on accoun t  of  both  c y t o p l a s m  and n u c l e u s .  The d e c r e a s e  in the  a r e a  of  the  
c e l l  took  p l a c e  e n t i r e l y  on accoun t  of the c y t o p l a s m .  M i to t i c  ac t iv i t y ,  l i ke  the  DNA con ten t  in the  nuc l eus ,  
i n c r e a s e d  for  a p e r i o d  of  7-30 d a y s ,  but  t h e r e  w a s  a c o r r e s p o n d i n g  i n c r e a s e  in the  va lue  of CDN. M e a n -  
wh i l e ,  the  n u m b e r  of  n u c l e i  p e r  un i t  a r e a  of  the  i s l e t s  d e c r e a s e d  in the  c o u r s e  of  7-30 d a y s ,  so  tha t  the  
n u m b e r  of  c e l l s  d id  not  i n c r e a s e .  
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TABLE 2. 
a f te r  R e s e c t i o n  of Jejunum in 
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F ig .  3. Changes  in blood suga r  
of ca t s .  Ord ina te ,  b lood suga r  
c o n c e n t r a t i o n  (in mg%).  R e -  
m a i n d e r  of l egend  as  in  Fig .  1. 

Dur ing  the p e r i o d  of hyper t rophy  and h y p e r p l a s i a  of the i s l e t  
c e l l s  the blood sugar  c o n c e n t r a t i o n  r o s e .  It r e a c h e d  a m a x i m u m  on 
the 7th day when i t  was  13.6 rag% c o m p a r e d  with 96 mg% in the c o n -  
t r o l  (Fig. 3). 

The d i a m e t e r  of the v e s s e l s  showed no s ign i f i can t  change 
throughout  the e x p e r i m e n t .  

Thus ,  in r e s p o n s e  to r e s e c t i o n  of the j e j u n u m ,  changes  a r e  
found in the p a n c r e a s .  These  changes  a re  p r o g r e s s i v e  in c h a r a c t e r  
and a re  e x p r e s s e d  chief ly  as  hype r t rophy  of the ce l l s .  In the l a t e r  
s tages ,  however ,  ev idence  of a t rophy  a p p e a r s  in the gland.  The p r o -  
b l e m  of whe ther  the n o r m a l  s t r u c t u r e  of the gland is  subsequen t ly  
r e s t o r e d ,  as is  the case  with i t s  funct ion,  r e q u i r e s  fu r the r  i n v e s t i -  

gat ion.  
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