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Many workers  cons ider  that the effect  of insulin on carbohydrate  metabol ism takes place by the 
humoral  route d i rec t ly  in the organs  and t i ssues  [5, 18, 20], while others  [4, 19] consider  that insulin acts  
by a central  ref lex mechanism.  This last view is maintained by workers  who have obtained conditioned- 
reflex hypoglycemia to an "empty needle r [2, 14-17]. 

However, in some cases  a condit ioned-reflex hypoglycemia could not be obtained [11, 13]. In S. V. 
Zakharov 's  opinion [11], the level of the blood sugar may be regulated by the passage of impulses to sub- 
cor t ica l  centers  in which the reflex arc  is closed. 

S. G. Genes [6, 7] cons iders  that in o rd inary  conditions insulin influences carbohydrate  metabol ism 
through the part icipation of the centra l  nervous sys tem,  but its action is completely p reserved  even after  
severe  inhibition of the centra l  nervous sys t em and of the vascular  in teroceptors .  

Data are  presented in this paper showing that af ter  resect ion of the s tomach under local anesthesia,  
combined with moderate  neuroplegia,  the hypoglycemic effect of insulin disappears .  

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

A state of moderate  neuroplegia was induced by in t ramuscular  injection of a lytie mixture of the 
following composi t ion:  2.5% chlorpremazine  1.5-2 ml, 2% tr imeper idine 2 ml, 0.5% phenethazine 3 ml, and 
0.05% scopolamine 1 ml. 

The blood sugar  concentrat ion was investigated on the morning of the day of operation, and again 1 h 
after  administrat ion of the mixture.  Subsequently, investigations were ca r r i ed  out every  hour during the 
operat ion and on the second day after  its end. At the end of the operation, after  the last blood sample had 
been taken for investigation, all the patients received an intravenous injection of 20-40 ml of 40% glucose 
solution. 

In considerat ion of the sharp  r i se  of the blood sugar  level in the f i rs t  2 h of the operation,  insulin 
was injected during induction of local anesthesia  or  during the f i rs t  hour of the operation, i .e. ,  at the height 
of increase  of the operat ion hyperglycemia .  Usually the t ime f rom injection of the lytic mixture to in jec-  
tion of insulin was 1.0-1.5 h. By this t ime all patients showed marked signs of moderate  neuroplegia.  
Initially insulin was injected in a dose of 10-12 units. Later ,  because this dose did not give the des i red  
effect, i t  was increased  to 16-20 units. 

The effect of insulin on the blood sugar  concentrat ion after  development of neuroplegia was studied in 
24 patients (18 men and 6 women) aged f rom 21 to 70 years .  The operation was per formed on 15 patients 
for  gastr ic  and duodenal ulcer ,  on 4 for ca rc inoma of the stomach, on 1 for polyposis,  and on 4 for post-  
operat ive conditions of the s tomach.  Two-thi rds  of the s tomach was resec ted  by the F ins t e re r  technique, 
or  resec t ion  of this proport ion of the s tomach combined with gastrojejunostomy was per formed on 15 pa-  
tients,  total and subtotal gas t rec tomy on 5 patients, and repeated operat ion on the s tomach on 4 patients. 

EXPERIMENTAL RESULTS 

The blood sugar  concentrat ion before the operat ion was 81 • 20.2 rag%. Despite injection of insulin 
against the background of neuroplegia, 1 h af ter  injection of the lytic mixture the blood sugar rose  to 
105 • 16.8 rag%, and 1 h after  the operat ion began its level was 126 • 19.4 rag%, r is ing af ter  2 h to 128 • 
20.2 rag% and after  3 h to 132 • 26.9 rag% (P < 0.01). On the second day after  operat ion the blood sugar 
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level  fell  to 104 J= 18.7 mg%. Consequently,  when adminis te red  against the background of neuroplegia,  in- 
sulin ne i ther  lowered the blood sugar  concentra t ion nor  prevented hyperg lycemia  associa ted with opera t ive  
t rauma.  

It was subsequently decided to inject  insulin before  the development of neuroplegia,  i .e . ,  3-5 rain be-  
fore  inject ion of the lyric mixture .  These  invest igat ions were  ca r r i ed  out on 26 patients aged f rom 27 to 
72 ye a r s .  In re la t ion  to number  of patients,  type of d isease ,  extent  of operat ive  p rocedures ,  and dose of 
insulin injected, this group was essent ia l ly  indistinguishable f rom the preceding group. Whereas the mean 
blood sugar  before  the operat ion was 89 • 19.9 rag%, af te r  injection of the lytic mixture  it was 90 • 16.5 
rag%, 1 h a f te r  the beginning of the opera t ion it  was 96 ~: 16.5 rag%, 2 h a f te r  operat ion 102 • 14.4 rag%, 
and 3 h a f t e r - 1 0 0  • 18.5 rag% (P > 0.05). On the second day af te r  operat ion the blood sugar  level exceeded 
its initial value by 13 rag%. 

Hence, despite inject ion of  insulin (before the development  of neuroplegia),  the blood sugar  level  did 
not fall.  However,  the hyperg lycemia  usual ly developing as a resu l t  of operat ive  t r auma  did not appear .  
Adminis t ra t ion of  ganglion-blocking agents without neuroplegics  has been found [8, 9] to potentiate the hypo-  
glycemic action of insulin. 

It may be assumed that adminis t ra t ion  of insulin against  the background of marked neuroplegia  does 
not have a hypoglycemic effect  because  of the development  of inhibition of the re t i cu la r  format ion of the 
bra in  under  the influence of ch lorpromazine  [1, 10]. If, however ,  insulin is given before  premedicat ion,  
i .e. ,  before  the functional in tegr i ty  of the re f lex  a re  has been dis turbed,  it  prevents  the development  of 
hyperglycemia  in the subsequent stages of the operat ion.  
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