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Invest igat ion of the s ec r e t i on  of insul in at var ious  t imes  a f te r  pa r t i a l  panc rea t ec tomy  in r a t s  
showed that  the i nc rea se  in insul in  concent ra t ion  seven days a f te r  the opera t ion  is followed 
by a d e c r e a s e  in i ts blood concent ra t ion  on the 14th-28th days.  Compar i son  of the blood in-  
sul in  level  with the intensi ty  of i ts synthes i s  and the morpho log ica l  changes in the gland (pre -  
vious invest igat ions)  sugges ts  that the re la t ionsh ip  between the syn thes i s  ahd s e c r e t i o n  of the 
hormone in the e a r l y  pos tope ra t ive  pe r iod  produces  a high blood insul in level ,  while in the 
l a t e r  s tages  it p roduces  insu la r  def ic iency,  despi te  hyper t rophy  of the i s le t  t i ssue .  

In the e a r l y  pe r iod  a f t e r  r emova l  of the splenic  pa r t  of the panc rea s ,  in tens i f ica t ion  of insul in b iosyn-  
thes i s  takes  p lace  and is accompanied  by hyper t rophy  of the i s l e t  t i ssue .  In the l a t e r  pos tope ra t ive  pe r iod  
(af ter  28 days) the /3-cel ls  showed w e l l - m a r k e d  granula t ion ,  and n o r m a l  insul in b iosyn thes i s  was r e s t o r e d  
[2]. The d i s c r e p a n c y  between the morpholog ica l  changes in the gland and the in tens i ty  of insulin b iosynthe-  
s i s  could be the r e su l t  of inhibit ion of s e c r e t i o n  of the hormone.  

To shed light on this p rob lem,  the blood insulin leve l  was inves t iga ted  at d i f ferent  t imes  a f te r  r emova l  
of the splenic  pa r t  of the panc reas .  

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

Exper imen t s  were  c a r r i e d  out on 26 male  albino r a t s  weighing 140-160 g. The sp lenic  pa r t  of the 
p a n c r e a s  was r emoved  under supe r f i c i a l  e ther  anes thes ia .  The an imals  were  decap i ta ted  on the 3rd,  7th, 
14th, and 28th days af te r  the operat ion.  The blood insulin concent ra t ion  was de t e rmined  by a r a d i o i m m u -  
nological  method [3]. The ki ts  suppl ied by the Radiochemica l  Centre  (England) were  used. To 0.1 ml  of 
s e r u m  was added an equal volume of an " insul in-binding reagent"  cons i s t ing  of a mix ture  of guinea pig in-  
sul in  ant ibodies  and rabb i t  ant ibodies  agains t  guinea pig 7 -g lobu l in  The mix tu re  was incubated for  6 h at 
2-4~ After  addit ion of 0.1 ml of a solut ion containing 125 nCi of iodinated insul in (InS) the mix tu re  was 
then left  to s tand for  18 h in a r e f r i g e r a t o r .  The p r ec ip i t a t e  was co l lec ted  by m i c r o f i l t r a t i o n  on m e m b r a n e  
d i scs  p laced  on a f i l t e r  holder  in a vacuum- f i l t r a t i on  f lask.  Radioact iv i ty  was de t e rmined  on a sc in t i l l a t ion  

TABLE 1. Changes in Blood Insulin Con- 
cen t ra t ion  a f te r  P a r t i a l  Panc rea t ec tomy  

Time of 
investigation 

Blood insulin con- 
centration (in 
microunits/ml) 

M• I P 

Change 
in % 

Control . . . 
After resection: 

3 day . . . 
7 " 

14 " . . . . 
28 " . . . . 

45,5• 0,001 
11,2-1.8 
54,9• 0,01 
31,8• 0,01 
17,8• 1,8 0,001 

--74 
+28,5 
-21,4 
-57, l 

counter  and e x p r e s s e d  in pulses  pe r  minute.  The insul in con- 
cen t ra t ion  in the s amples  examined was ca lcu la ted  f rom a 
s t anda rd  curve plot ted for  a p r e p a r a t i o n  of human insul in  and 

�9 e x p r e s s e d  in microuni t s  pe r  m i l l i l i t e r .  

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

Data for the insulin concent ra t ion  in the a n i m a l s '  blood 
at d i f ferent  t imes  a f te r  p a r t i a l  p a n c r e a t e c t o m y  a re  given in 
Table 1. 

On the 3rd day af te r  the opera t ion  a marked  d e c r e a s e  
in the blood insulin concent ra t ion  was observed.  By the 7th 
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day af ter  r e sec t ion  the blood insulin concentra t ion showed a sha rp  inc rease  to 28.5% above the control .  

In the la te r  pos topera t ive  per iod a succes s ive  dec r ea se  in the insulin concentra t ion in the blood was 
observed.  F o r  instance,  by the 14th day the dec rea se  was 21.4%, and by the 28th day it was 57.1% compared  
with the intact animals .  

On the 3rd day af ter  the opera t ion a ma rked  insulin deficiency had thus a r i sen ,  despite  act ivat ion of 
b iosynthes is  of the hormone.  Marked  hyper t rophy  of the is le ts  of Langerhans by the 7th day a f te r  the ope r -  
ation was combined with cons iderable  intensif icat ion of insulin b iosynthes is  [1] and an inc rease  in its con- 
cent ra t ion  in the blood. La te r  (14th-28th days),  however ,  against  the background of r e s to r ed  no rma l  insulin 
syn thes i s ,  its blood level  was cons iderably  lowered.  A re la t ive  inhibition of insulin synthes is  evidently took 
place  as the r e su l t  of an accumulat ion of insulin in the t i s sues  of the gland because  of re tent ion  of the s e c r e -  
tion. Evidence of this was given by morphologica l  changes in the gland, cha rac t e r i zed  by w e l l - m a r k e d  g ran-  
ulation of the f i -cel ls .  
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