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Much remains  unknown in the problem of the link between the pancreas  and the blood system,  and 
fur ther  r e s e a r c h  in this field is required.  There have been many repor ts  [5, 6, 14-16, 20] of sharp changes 
in the leukocyte count, together  with variat ions in many hematological indices, in the presence  of various 
disturbances of pancrea t ic  activity. 

The object of the presen t  investigation was to determine whether par t ia l  pancrea tec tomy with ligation 
of the pancrea t ic  ducts is accompanied by changes in the glycogen content of the leukocytes as well as by 
changes in their number.  The opinion has been expressed  [7, 18, 21, 22] that glycogen is one of the pr inc i -  
pal sources  of energy for maintaining the physiological integri ty and activity of the leukocytes.  

A fur ther  object of the investigation was to examine the relationship between the hypothetical changes 
in the functional activity of the leukocytes after  pancrea tec tomy and the disturbance of acetylcholine syn-  
thesis in the body. This hypothesis was based on severa l  investigations [10-13], showing that par t ia l  ex- 
t irpation of the pancreas  and ligation of its ducts a re  followed, on the 8th-15th day after the operation, by 
a severe  disturbance of the phospholipid metabolism, a decrease  in acetylcholine formation,  and a c o r r e -  
sponding depress ion of the functional activity of the parasympathet ic  nervous sys tem.  Meanwhile, no dis-  
turbances of carbohydrate  metabol ism are  found at these times [8-10]. 

EXPERIMENTAL METHOD 

Experiments were carried out on nine dogs. Blood was taken from the tibial vein at the same time 

of day. Glycogen was detected by the histochemical reaction for polysaccharides with fuchsin-sulfuric 
acid by BauerVs method [18]. One hundred neutrophils were counted in a film and the percentage of cells 
containing glycogen determined. Depending on the intensity of staining and the number of granules, the 

neutrophils were distributed into groups (with high, average, and low contents of glycogen). To make the 

method more accurate, each time blood was taken from each animal 3-6 films were made and the mean of 

3-6 parallel determinations was obtained. 

Before the operation the initial degree of saturation of the cells with glycogen was determined for 

each dog. The pancreatic ducts of all the experimental animals were then ligated and two-thirds of the 

pancreas removed. Starting on the 2nd day after the operation, one group of experimental animals (3 dogs) 

received intravenous injections of 0.5 ml of acetylcholine in a dilution of 1• -4 daily for 2 weeks. The 

leukocyte count of all the experimental animals was determined and their blood sugar was estimated by 

the Hagedorn-Jensen method. 

EXPERIMENTAL R E S U L T S  

Ligation of the duct and subtotal resec t ion  of the pancreas  led in all the experimental  animals to a 
sharp and last ing inc rease  in the leukocyte count (8106• 107.08 before the operation, 18 470"315 and 15 
250• 212.3 per  mms respect ively  2 weeks ar, d 1 month after  the operation). The blood sugar  rose  signifi- 
cantly during the f i rs t  days af ter  the operation (from 82.6• to 110.5~-7.25 mg~c; P<0.01), presumably  
on account of the operat ive t rauma.  F r o m  the 7th until the 40th day after  the operation the blood sugar  
was unchanged f rom its initial level. 

The resul t s  of investigation o f  the degree of saturat ion of the polymorphonuclear  neutrophils with 
glycogen are  shown in Fig. 1 and 2. As.Fig.  1 shows, in the course  of 35 days af ter  pancrea tec tomy the 
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Fig. 1. P e r c e n t a g e  of neutrophi ls  with different  
glycogen contents in the blood of p a n c r e a t e c t o m -  
ized dogs.  A - n e u t r o p h i l s  with a high glycogen 
content at d i f ferent  t imes  a f t e r  l igat ion of the 
duct and par t i a l  r e m o v a l  of the panc reas ,  B -  
neutrophils  with a mean  glycogen content,  C -  
neutrophils  with a low glycogen content,  D-- 
neutrophils  not containing glycogen.  1) be fo re  
operation;  2-6) on the 3rd-5th  day, the 8th, 15th, 
20th, and 35th days r e spec t i ve ly  a f te r  the 
operat ion.  
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Percen t age  of neutrophi ls  with different  
glycogen content in the blood of p a n c r e a t e c t e m -  
ized dogs r ece iv ing  acetylchol ine inject ions for  
2 weeks a f te r  the operat ion.  Legend as in Fig.  1. 

r e la t ive  pe rcen tage  of neutrophits  containing glycogen 
was higher  than before  the opera t ion  (P< 0.001), and 
the pe rcen tage  of cel ls  without glycogen c o r r e s p o n d -  
ingly lower  (P<0.001). Meanwhile the degree  of s a t -  
ura t ion  of the neutrophils  with glycogen rose :  the 
re la t ive  number  of neutrophiIs  with a high glycogen 
content i nc reased  sharp ly  (P< 0.001). 

The dogs rece iv ing  acetylchol ine  a f t e r  the opera t ion showed changes in the glycogen content only in 
the f i r s t  8 days of the pos tope ra t ive  pe r iod  (Fig. 2). On the 15th-20th day the glycogen content in the 
leukocytes  was at the p r e o p e r a t i v e  level  (P >0.1). After  the control  opera t ion  ( laparotomy) an inc rease  in 
the number  of leukocytes  with a high glycogen content was obse rved  only during the f i r s t  week af ter  the 
operat ion.  The i n c r e a s e  in the glycogen content in the leukocytes  on the f i r s t  days a f t e r  the opera t ion can 
thus be r ega rded  as a r e su l t  of the opera t ion  i tse l f .  The i n c r e a s e  in the glycogen concentra t ion  in the 
leukocytes  f r o m  the 8th to the 35th days a f t e r  the operat ion,  when the blood sugar  level  was normal ,  demon-  
s t r a t e s  that l igat ion of the ducts and pa r t i a l  p a n e r e a t e e t o m y  did not r e su l t  in a d is turbance  of the insul in-  
fo rming  function of the panc rea s  at these  t imes .  

It may  be a s s um ed  that the m a r k e d  i nc r ea se  in the glycogen content in the leukocytes  a f te r  p a n c r e -  
a tec tomy was assoc ia ted  to some  extent with a d is turbance  of acetylchol ine synthes is  in the body and with 
weakening of the act ivi ty  of the p a r a s y m p a t h e t i c  division of the nervous s y s t e m ,  because  admins t ra t ion  of 
acetylcholine to the animals  a f te r  opera t ion r e s t o r e d  the glycogen level  to n o r m a l .  The fac t  that aee ty lcho-  
line has a dep re s san t  action on sa tu ra t ion  of the cel ls  with glycogen i s  in ag reemen t  with the concept of 
the inhibi tory effect  of the p a r a s y m p a t h e t i c  and the s t imulant  effect  of the sympathe t i c  nervous  s y s t e m  on 
the functional s ta te  of the leukocytes  as man i fes t ed  by the i r  plmgocytic ac t iv i ty  [2-4, 7]. 
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