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There can be no doubt about the involvement  of the cortex in the regulat ion of the vascular  system. The chief  
exper imen ta l  work on this problem has been carried out by Soviet scientists. It was shown that the change in the 
functional  condit ion of the brain induced by substances such as hypnotics, which may either exci te  or inhibi t  the 

cor t i ca l  ceils,  wil l  lead to a change in the nature of the leucocyt ic  response to one or another stimulus [8, 10, 12, 
13]. There is a great  dea l  of evidence that  the regulatory influence of the cerebra l  cortex on the vascular  system is 
of  a condit ioned reflex nature [4, 5, 6, 11]. 

~. A. Asratyan and his co-workers [1] obtained indications that  the cerebral  cortex was an organ responsible 
for the uncondit ioned regulat ion of numerous functions. This pathway regulat ing the vascular  system was first de -  
monstrated by S. A. Chesnokova [14] and P. V, Simonov [9] who worked with ~. A. Asratyan. 

In studying the sensitivity of decor t ica te  dogs to insulin, we have obtained results which throw l ight  on the 
condit ioned reflex influence of the cerebra l  cortex in regulat ing the leucoeyt ic  response. 

M E T H O D  
We used the method of decor t ica t ion  which has been adopted in Asratyan's  laboratories.  Investigations were 

made  on the same dog before and after decor t icat ion.  The operation was carried out in two stages, and we were 

therefore able to make studies after the removal  o f  the cerebra l  cortex of one side. Six dogs were studied at  a l l  
stages. 

A redistr ibutive leucocyt ic  react ion was e l i c i t ed  by the intravenous inject ion of  insulin, and studied for several  
hours. The experiments  were carried out on fasting dogs 17 hours after they had fed, and on sated dogs two hours 
after they had taken 400 ml  of milk and 100 g of bread.  

R E S U L T S  
The threshold dose of insulin which produced the min ima l  redistr ibutive leucocyt ic  response was much less 

than the amount required to induce hypoglycemia .  For dogs with the brain intact ,  the first dose was approximate ly  
0.02 units per kg body weight, whereas the second dose given intravenously was 0.05 units per kg. 

After as l i t t l e  as 15 minutes, an intravenous in jec t ion  of 0.02 units per kg of insulin into fasting dogs with the 
brain in tac t  caused a reduction of the number of leucocytes  in the bloodstream. The leucopenia  was increased 30 

minutes after the insulin in jec t ion .  After one hour, the number of leucocytes  in the blood began to increase, and 

after two hours i t  had returned to normal.  In dogs which had fed, the leucopeni  c react ion to the threshold insulin 
dose was more c lear ly  shown, and was superimposed on the nutr i t ional  leucoeytosis.  The reduction in the number of 
leucocytes  was greater ,  and the return to the in i t ia l  leve l  occurred after approximate ly  two hours. 

After uni la te ra l  decor t icat ion,  there was no change in the leucocyt ic  response to a threshold insulin dose. 

After removal  of the second hemisphere,  the intravenous inject ion of the same insulin dose caused a more pro- 

found and prolonged leucopenia .  The number of leucocytes  in the c i rcula t ing  blood was reduced to approximate ly  
one half, and did not return to the or iginal  l eve l  within two hours, as i t  did in the dogs with the brain in tac t  (Fig. 1). 
The fed decor t ica te  dogs gave a more marked leucoeyt ic  response to the same insulin dose, just as they did before 
the operat ion.  
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Therefore, after decor t icat ion,  the semi t iv i ty  of the white cells  of the blood to insulin is enhanced.  

Further experinaents showed that the threshold dose of insulin for the l eucocyt ic  response in deoor t iea te  dogs 

falls to approx imate ly  0.006 units per kg body weight. The inject ion of this amount  into dogs with in tac t  brains 
caused no change ei ther  when the animals  were fasting or when there was a nutr i t ional  leucocytosis,  but  when in-  

j ec ted  into decor t ica te  dogs, i t  always induced a c l e a r - c u t  leucopenie  response. After 15 minutes, the number of 
leucocytes  began to fall ,  and then returned to the original  value (Fig. 2). 
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Fig, 1o Leucocytic  response of the dog 

Shakal to a threshold insulin dose (1) 
before and (2) after decor t ica t ion .  
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Fig. 2. Leucocyt ic  response of the dog 
Shakal to an insulin dose 3 t imes less 

than threshold (the dose was threshold 
for the cor t i ca te  dogs); (1) before and 
(2) after decor t ica t ion .  

The increased sensit ivity to factors act ing humoral ly  in decor t i ca te  dogs was observed by ~. A. Asratyan's  
co-workers  also when studying other bodi ly  functions. Thus I. K. Zhmakin  [3] found an increased s t imula t ing  act ion 
of  adrenal in  and thyroxin on the oxidat ive  processes in the tissues. S. A. Chesnokova [14] described a stronger 

leucocytosis  after  the in jec t ion  of  sodium nuclea te .  A. B. Gubar' and F. A. Oreshuk [2] descr ibe how a prepara t ion  

of  dried bi le  caused a greater increase in the secretion of b i le  after  decor t ica t ion .  According to A. A. Markova [7], 
the humoral  phase of secret ion of gastric ju ice  with natural  feeding is much stronger and more prolonged in de -  

cor t i ca te  than in in tac t  dogs, and the secret ion of gastric juice in response to such st imulants  as h is tamine ,  ca rbo-  

chol ine and di lute  a lcohol  is markedly  enhanced.  

We have found that after decor t iea t ion  the threshold dose of insulin for the l eucocyt ic  response is reduced,  and 

that the degree  and duration of the leucopenia  induced by a dose which is threshold for in tac t  dogs is enhanced and 

prolonged; hence we deduce that there is a humoral  l ink in the reflexes which cause a redis t r ibut ive l eucocy t i c  

react ion .  

S U M M A R Y  
Until  now involvement  of the cerebra l  cor tex in regulat ing leucocyt ic  react ions was considered doubtful.  How- 

ever  recent  reports indica te  that  regulat ion is chief ly  of a condi t ioned ref lex nature.  We have regarded the ce rebra l  

cor tex as the organ media t ing  higher uncondit ioned reflex regulat ion of various bodi ly  functions, and have demon-  
strated some features of this regulat ion.  Redistributive leucocyf ic  reactions were induced by an intravenous in jec t ion  

of a threshold insulin dose into decor t iea te  and into in tac t  dogs. The reduction of the threshold va lue  of the insulin 
dose required to e l i c i t  the l eucocy t i c  response after decor t icat ion,  and the greater  duration of the leueopenia  induced 

by the insulin in jec t ion  led us to conclude that  the uncondit ioned ref lex arc which induces the redis t r ibut ive l eucocy t i c  

react ion has a humoral  l ink.  
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All abbreviat ions of per iodicals  in the above  bibliography are letter-by-letter transliter-  
at ions  of the abbreviat ions  as given in the original Russ ian  journal. Some or all  of th i s  per i -  

o d i c a l  l i t e ra ture  may  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete  l i s t  of  the cover-to-  

cover  E n g l i s h  translat ions  appears at the back of this  i s s u e .  
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