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Following sympathetic denervation of the pancreas  or  prolonged subcutaneous injection 
of adrenalin, increases  are  found in the tolerance of albino rats  to double loading with 
glucose,  the a rea  of the tncre tory  t issue,  the size of the f i -cel ls  in the islets of Langerhans,  
and in the zinc content of these cells.  

Some authori t ies consider  that the part icipation of the sympathetic nervous sys tem in control of 
carbohydrate  metabolism is effected through the adrena lmedul la ,  i.e., by a neurohumoral  mechanism,  
through an increase  in the secret ion of adrenalin in response to hypoglycemia [2, 9, 10]. Meanwhile, after  
abdominal sympathectomy, cytological and cytometr ic  evidence is observed of increased functional activity 
of the endocrine cells of the islets of Langerhans [8]. 

This paper  descr ibes  morphological  and physiological data indicating a direct  influence of sympa-  
thetic nerve f ibers on f l -cel ls  of the pancreat ic  insular  sys tem.  

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

Experiments  were car r ied  out on 2.50 male albino rats  weighing 150-200 g, subdivided into 5 groups 
with 50 animals in each group: group 1 was the control; bi la teral  subphrenic division of the splanchnic 
nerves  was per formed on the animals of group 2; the lumbo-sac ra l  part  of the la tera l  sympathetic trunks 
was removed from the rats  of group 3; a bi lateral  per inephric  block with 0.5% procaine solution in a dose 
of 1 ml/100 g body weight was car r ied  out daily for 10 days on the animals of group 4; the rats of group 5 
received subcutaneous injections of adrenalin (2 mg/kg) twice a day for 14 days. The animals of groups 2, 
3, and 5 were killed with ether 14 days after  the beginning of the experiment,  and those of group 4 were 
sacrif iced after  10 days. To test  the function of the incre tory  system of the pancreas ,  the blood sugar  
level was determined before and on the 7th day of the experiment,  in a fasting state and after  a double load- 
ing with glucose (2 g/kg) body weight). At the end of the experiment,  changes in the histological  s t ruc ture  
of the pancreas  were studied, and the content and histotopography of zinc in the gland were determined.  
Zinc accumulates in the cytoplasm of the islet cells and is a reliable his tochemical  index of the i r  functional 
activity [6, 11]. 

The blood sugar  was determined by the H a g e d o r n - J e n s e n  method. The histological s t ruc ture  of the 
pancreas  was studied in sections stained with hematoxy l in -eos inorwi th  azan. The zinc content was de te r -  
mined polarographical ly  [1], and its histotopography by a s i lver  sulfide method [7, 11]. The numerical  data 
were analyzed stat is t ical ly by the method of direct  differences [3]. 
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EXPERIMENTAL RESULTS 

Division of the splanchnic nerve and removal of the lumbar part of the lateral sympathetic trunk was 
followed by lowering of the fasting blood sugar (Table I), in agreement with data in the literature. 

The blood sugar curves obtained after a double loading with glucose, for all experimental animals in- 
cluding those  rece iv ing  prolonged adminis t ra t ion  of  adrenlin,  indicated high to le rance  to ca rbohydra te  
loading (Fig. 1). A cha rac t e r i s t i c  f ea tu re  of these  curves  was the compara t i ve ly  low init ial  blood suga r  
level ,  i ts  slight i nc rea se  a f t e r  the f i r s t  dose  of glucose,  and the fal l  in the blood suga r  a f t e r  the second 
loading. 

Morphological  changes in the panc reas  of the an imals  of the exper imenta l  grouPs consis ted essent ia l ly  
of well ma rked  h y p e r e m i a  of the organ (sinusoidal cap i l l a r i e s  of the is le ts  of Langerhans  were  pa r t i cu la r ly  
dilated), an i nc r ea s e  in the a r e a  of i nc re to ry  t i ssue ,  and an i nc rea se  in the s ize  of its f i - ce l l s .  The zinc con-  
tent in the organ was inc reased  (Table 1). 

His tochemica l  sect ions t r ea t ed  by the s i l ve r  sulfide method to detect  zinc showed ve ry  c l ea r ly  that 
the i nc rea se  in the content of this t r a c e  e lement  in the panc reas  took place mainly  through its accumula -  
tion in the cy top lasm of the f l -ce l l s  of the i s le ts  of Langerhans ,  s ince the reac t ions  for  zinc in the o~-cells 
and cells  of the exocr ine  pa renchyma  was unchanged (Fig. 2). 

The predominant ly  sympathe t ic  denervat ion of the panc reas  is thus accompanied by changes in the 
blood sugar ,  in the his tological  s t ruc tu re  of the organ,  and in the content and his totopography of zinc in 
it, cha r ac t e r i s t i c  of inc reased  functional act ivi ty  of the f l -ce l l s  of the is le ts  of Langerhans .  

The lowering of the blood sugar  and inc rease  of to l e rance  to ca rbohydra te  loading could be at t r ibuted 
to the hypoadrena l inemia  a r i s ing  a f te r  desympathizat ion,  for  as long ago as in 1909, Cheboksarov  [5] 
showed that a f te r  division of the splanchnic nerves  the product ion of adrenal in  by the adrenal  medul la  fal ls  
sharply .  Khali tova [4] has shown that  a f t e r  blocking of the splanchnic ne rves  with procaine ,  l ibera t ion of 
adrenal in  into the blood cea s e s .  However ,  it is hardly  l ikely that the i nc rea se  in quantity of i nc re to ry  
t i s sue  of the panc reas ,  the i nc rea se  in s ize  of i ts  f i -ce l l s ,  and the accumulat ion of zinc in them could be  
explained by hypoadrenal inemia .  On the con t ra ry ,  in the p re sen t  exper iments  the prolonged a d m i n i s t r a -  
tion of adrenal in  to r a t s  also led to an i nc rea se  in the a r ea  of the i s le ts  of Langerhans  and to the accumula -  
t ion of zinc in the cy toplasm of the f l - ce l l s .  

Consequently,  the his tological  s t ruc tu re  of the panc reas  and the zinc content in the f i -ce l l s  of its 
i s le ts  showed identical  changes following sympathe t ic  denervat ion,  in the p r e sence  of hypoadrenal inemia ,  
and during repea ted  injections of exogenous adrenal in .  These  fac ts  suggest  that the inc rease  in a r e a  of 
the i s le ts  of Langerhans ,  in the s ize of t he i r  f l -ce l l s ,  and in the zinc content in the i r  cy toplasm following de-  
sympathiza t ion  took place,  not as a resu l t  of any d e c r e a s e  in adrenal in  product ion by the adrenal  medul la ,  
but through blocking of the d i rec t  inhibi tory effect of sympathet ic  ne rve  f ibers  on the insu la r  sys t em.  In 
all probabi l i ty ,  adrenal in  acts  indirect ly  on the f i -ce l l s ,  by ra i s ing  the blood sugar  level ,  and it is this which 
s t imula tes  function of the f i - ce l l s .  Prolonged feeding of exper imenta l  an imals  with sugar  in fact  leads to 
the s ame  changes in the i r  panc reas  as prolonged adminis t ra t ion  of adrenal in  [6]. 
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