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Injection of insulin in a dose of 4 i . u . /100  g body weight into par t i a l ly  panc rea t ec tomized  
ra t s  6 and 18 h a f te r  opera t ion  induces convulsions and a comatose  s ta te  which a re  not 
found if the hormone  is injected into intact  or  pseudopancrea tomized  animals .  Injection of 
insulin 1 h a f te r  par t i a l  panc rea t ec t omy ,  which is not accompanied  by the cl inical  man i fe s -  
tat ions mentioned above, p revents  the i r  development  in r e sponse  to a second injection of 
hormone  into the s ame  ra t s  18 h a f te r  the operat ion.  A single inject ion of insulin 24 h before  
par t ia l  panc rea t ec t om y  l ikewise abol ishes  the cl inical  effect  of the hormone  at the above 
t imes  a f te r  this operat ion.  

Rats  a re  known to show good to le rance  to single and repea ted  injections of compara t ive ly  la rge  doses  
of insulin, which induce hypoglycemia  without any apprec iable  accompanying  clinical  manifes ta t ions  [3, 9, 
10]. However,  under some expe r imen ta l  conditions the sensi t iv i ty  of the an imals  to insulin canbe  increased ,  
so that  the hormone  in doses usual ly  well to l e ra ted  by intact an imals  induces the appearance  of convulsions 
and a comatose  s ta te  [5, 6]. The development  of inc reased  sensi t iv i ty  toanexogenous  hormone in these  
cases  may  be due to a change in the product ion of both insulin and of ant i - insul in  fac tors  as w e l l a s t o  changes 
in the equi l ibr ium between the two p r o c e s s e s  [1, 2, 12]. 

On these  grounds it was a s s um ed  that  the product ion of insulin deficiency in ra t s  by r e sec t ion  of the 
splenic  por t ion of the p a n c r e a s ,  which is r ich in insular  t i ssue ,  may  induce a dec rea se  in the act ivi ty of 
ant i - insul in  f ac to r s  and thus lead to the development  of inc reased  sensi t iv i ty  to insulin. To tes t  this hy-  
po thes i s  the clinical  r e s pons e  of an imals  to insulin was studied in the ea r ly  per iod af ter  par t ia l  p a n c r e a t e c -  
tomy,  when deficiency of the product ion of this hormone  had not yet had t ime  to be compensa ted  by r e g e n e r -  
ation of the res idua l  organ.  

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

Experiments were carried out on male Wistar rats weighing 230-250 g. The animals of one group 
acted as the control. The rats of the second group underwent partial pancreatectomy, with removal of the 
splenic part of the organ weighing about 300-350 mg. The animals of the third group were subjected to a 
mock operation. All the rats received an intraperitoneal injection of a solution of commercial crystalline 
insulin in a dose of 4 i.u./100 g body weight. The animals were examined for the appearance of a clinical 
response for 4-5 h after injection of the hormone. Insulin was injected into the partially pancreatectomized 

animals i, 3, 6, 18, 24, 32, 48, 72 and 96 h'after the operation. 

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  

Inject ion of insulin into intact  r a t s  evoked a cl inical  r e sponse  in only one of the 10 r a t s ,  even though 
the doses  of insulin used a r e  known to induce hypoglycemia  in ra t s  [9, 10]. In par t i a l ly  panc rea tec tomized  
r a t s  6 and 18 h a f t e r  the operat ion,  insulin r egu la r ly  (in all five and in 25 of the 26 ra t s  respec t ive ly)  induced 
adynamia  (so that the r a t s  lay on the i r  side),  s e v e r e  per iodic  convulsions with opisthotonus,  and death of the 
an imals  between 30 rain and 4 h a f t e r  its injection. This type of r e sponse  was found inconstantly (in two of 
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the five rats) 3 h after partial pancreatectomy, but it was completely absent 1 h after the operation and was 
not manifested 24 and 32 h thereafter. Injection of insulin 18 h after the mock operation gave rise to no 
visible clinical manifestations of the action of the hormone. Although injection of insulin into partially pan- 
createctomized animals 1 h after the operation did not give rise to clinical symptoms, it did have the effect 
that when a second injection of insulin was given to the same animals 18 h after the operation, itinduced 
convulsions in not more than 1 of the 6 experiments. The absence of this response in all 6 partially pan- 
ereatectomized animals 18 h after the opeation also was found if the animals initially received a similar 
dose of insulin 24 h before the operation. 

These results show that removal of the splenic portion of the pancreas increases the sensitivity of 
rats to insulin for a certain period of time. The increase in sensitivity to the hormone is not, however, the 
result of the nonspecific operative trauma or of the anesthetic, for it was not found at the corresponding 
times in the pseudopancreatectomized animals. 

The appearance of increased reactivity to insulin in partially pancreatectomized animals may be due 
to a decrease in their ability to inactivate large quantities of exogenous insulin, for example by complex 
formation with se rum or other proteins ,  and also under the influence of specific anti- insulin factors .  The 
activity of the anti- insulin factors  after  the operat ion may be reduced adaptively after  the appearance of in- 
sulin deficiency, the presence  of which has been demostra ted  by investigations of the insulin-like activity 
and sugar concentrat ion in the blood of ra ts  during the f i rs t  day after pancrea tec tomy [11]. The possibi l i ty 
cannot be ruled out that the desensi t izing effect of preoperat ive or  ear ly  postoperat ive loading of animals 
with insulin to the repeated injection of the hormone may be due to an increase  in the activity of anti- insulin 
factors through the action of preliminary injection of insulin [7, 8]. Prevention of the increased sensitivity 
of partially pancreatectomized rats to insulin in this way is essentially reminiscent of the reports in the 
literature of a decrease in the effect of insulin on various physiological and biochemical processes when 
injected repeatedly into animals [4, 9, I0]. The phenomenon of a transient and marked increase in the sen- 
sitivity of partially pancreatectomized rats to insulin, and also the simple method of their desensitization, 
can be used, in the authors' opinion, to study the biochemical and physiological effects of this hormone. 
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