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The influence of the higher regions of the central  nervous system on interoceptor  reflexes has been shown in 
the works of V. N. Chernigovsky [7] and V. A. Lebedeva [3]. They found that  decerebrat ion of  animals  leads to 
an intensif icat ion of the interoceptor  reflexes. G. A. Kovaleva [2] established exper imenta l ly  that  with e l ec t r i ca l  
and chemica l  s t imulat ion of the individual  parts of  the cerebral  cortex a s ignif icant  decrease in receptor reflex 
influences on respiration and ar ter ia l  pressure is noted. O. S. Merkulova [5] discovered that functional exclusion 

of  the cerebra l  cortex causes a deepening of the inhibi tory Yrighting"influence~ on theskele ta l  musculature with 
s t imulat ion of the interoceptors.  Al l  these experiments  were conducted in acute  tests. 

In the given investigation,  in l ong - t e rm  experiments  on dogs, the influence of the functional  state of  the 
higher regions of the centra l  nervous system on interoceptor  reflexes was studied. For this purpose the functional 
state of the higher regions of the central  nervous system in the exper imenta l  animals was modi f ied  and recordings 
made  of  the changes occurring under these conditions in the interoceptor influences of the mechanoreceptors  of 

the gastrointest inal  t ract  on the defense (flexor) reflex. The observations were made  on the dogs Nochka and 
Elka on an isolated convolution of the smal l  intestine,  according to Tir-Bella ,  and on the dog Sharik with a fistula 

of the stomach, according to Basov. 

I n f l u e n c e  o f  a P o w e r f u l  S t i m u l u s  

In the first series of experiments in order to modify  the functional state of the higher regions of the central  

nervous system in the exper imenta l  dogs such a powerful and natural  stimulus was employed as teasing (sight of 

a cat).  

The invest igat ion was conducted according to the following plan:  in the first (control) hal f  of each ex-  
per iment  a graphic recording was made of the defense reflex in an animal ,  caused by a rhythmic (every 15 
seconds) e l ec t r i ca l  stimulus of the skin of the hind l imb. Against  the background of the steady reflex movements  
Of the l imb in tile dogs under exper iment ,  the stomach or intes t inal  convolution was inf lated for 2 minutes.* 
Then there was a 10 minute  break . .  The second half  of the exper iment  commenced  with the teasing of the 
animal .  After this the recording was repeated,  fully observing the conditions employed in the method for the 

control experiment .  

In the control invest igat ion on the dog Nochka i t  was established tha tch  inflat ing the isola ted portion of 
the smal l  intest ine there was recorded a general  motor react ion and an insignif icant  inhibit ion of the defense 
reflex seen in the omission of a single contract ion and decrease in the ampl i tude  of the reflex movements  

(Fig. 1, A. ). After teasing absence  of some of the reflex movements  of the l imb was apparent  (Fig. 1, B). 

TAcc ording to method of e lec t r ic  s t imulat ion of the skin, recording of the defense reflex and also of the dosage 

s t imulat ion of the mechanoreceptors .  See Communicat ion 1 [4]. 
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Fig. 1. Change in the interoceptor influences of 
the smallintestine on the defense reflex with an 
emotional stimulus, Expt. No. 125, August 2, 1950, 
A) Control; B) after teasing with a cat. 
In the experiment is noted an intensification of the 
inhibitory righting influences. Significance of the 
tracings(reading from top to bottom): movement of 
the left hind leg in response to electricaI stimulus 
(distance between the coils of the induction apparatus-,10 
cm); tracing of stimulation of small intestine (pressure 
120 mm mercury); time interval in seconds. 

This testified to the intensification of the inhibitory 
righting influences of the mechanoreceptors of the 
intestines. The same intensification effect of the 
inhibitory influences was found in the dog Elka and 
the dog Sharik. 

Fig. 2, Changes in the interoceptor influences 
of the small intestine on the defense reflex after 
administration of caffeine. Experiment No. 126 
of August 4, 1950. 
A) Control: corresponding to inf la t ion-a  general 
motor reaction, moderate inhibition of the defense 
reflex; B) 17 mfnutes after administration of 1 
ml  10% solution of caffeine: absence of inhibitory 
influences of the mechanoreceptors of the small 
intestine on the r ~;~thm of the reflex act ivi ty .  
Distance between coils of induction apparatus,9 
era. Significance of t~acings as in Fig. 1. 

In a series o~ tests conauctea on me aog Sharik, as a result simply of teasing without inflation of the stomach 
there was seen an inhibition of the defense reflex. The restoration of the defense reflex occurred with an increase 
In the strength of the electric 'current, applied in order to stimulate the skin of the hind limb. 

E f f e c t s  o f  B r o m i d e s  a n d  C a f f e i n e  

In the subsequent investigations the functiona! state ot the cerebra! cortex in the dogs was modified by the 
help of pharmaceutical preparations-bromides and caffeine. 

The experiments with caffeine were devised along the following lines: before administration of caffeine 
the control experiment was conducted. Upon its termination the dogs were ffibcutaneously injected with lOf/o 
solution of caffeine (caffeine sodium benzoate). 80-40 minutes after injection of caffeine the test was 
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repeated with an exact reproduction of the control. An inhibit ion of the defense reflex was usually observed on 
inflating the stomach of dog Sharik in the control. Following inject ion of 1 ml 10% solution of caffeine an intensi-  
f ication of the inhibitory influences of the mechanoreceptors of the stomach on the defense reflex was noted. 

In the dog Noc~aka in the control part of the experiment  with inflation of the intest inal  convolution (120 
n-~rn mercury) a general motor reaction and an insignificant inhibit ion of the defense (flexor) reflex was 

observed (Yig. 2, A ). AJ*ter introduction of 1 ml  10 ;, solution of caffeine the behavior of the clog changed per- 
ceptibly. It did not react to calls, the eyes were immobi le  and open, head raised, active movements absent. 
In this state of the onimal  inflation of the intestinal convolution (120 mm mercury) did not cause inhibit ion of 

the defense reflex nor the general motor reaction which was observed in the control experiment  before ad- 

ministrat ion of caffeine (Fig. 2, B ). After an interval of one }:'eek the caffeine dosage injected in the dogs was 

reduced to 0.5 n-.l. After inject ion of the reduced dose of caffeine,on inflating the isolated convolution of the 

sma!l intestine (120 mrs mercury) a general motor reaction with a subsequent ilthibition of the reflex movements 

of the l imb "..:as observed, 

We also studied the effect of a cumulat ion of bromide in the organism of the dog on the interoceptor 
reflexes. The dog Sharik, ~..rhich had a fistula in its stomach, was given t g sodium bromide daily for 10 days. 

In order to exclude the stimulating effect of bromide salts on the rsueosa of the stomach, the bromide salt was 

given 18 hours before the test. 

The tests were conducted as follows: the previous evening the dog was given food to~ether ~:ith sodium 

bromide. In themorning the empty stomach was rinsed with hot water (36-37~ 10-15 minutes later the graphic 
registration of the defense reflex commenced. Alongside the induced reflex contractio~s, the stomach ~.:as iil- 

flared for two minutes with a thin-walled rubber butb at a pressure of 40 mm or 80 mm mercury. Recordings 
were made for 3 days before administration of the sodium bromide, then for I0 days during the period of its 

absorption and [or 20 days after withdrawal o[ the bromide. 

During the  period of bromide adminsuat ion and at the end of it, non-monotyp;ic changes i n  t~le defense 
reflex on inflat ing the stomach of the animal  were observed. Most frequently observed was an i i s igni f icant  
inhibit ion of the defense reflex, in relation to that usually seen in the controt experiment before the effect of the 

bromide. 

Sorsetin)es stimulatory influences ,,,..,ere noted on inflating the stomach. Thus, on the fifth day of admin-  
is~ation of sodium bromide, on inflating the stomach (40  mm mercury), an insignificant  inhibit ion of the 

defense reflex was seen; with application of a more powerful stimulus of the mechanoreceptors of the stomach 

(80 mm mercury) there occurred a stimulation of the defense reflex. On the sixth djay of the action of the bromide 
salt there was observed a vivid paradoxical reaction when, on inflat ing the stomach with the lower pressure (40 rsnn 

mercury), there occurred a sharp inhibit ion of the defense reflex (Fig. 3, A) and, on inflating the stomach with 

the higher pressure (80 rsm mercury), a st imulation of the defense reflex was observed at  the moment  of 

inflat ion (Fig. 3,B). 

On the ninth day of administration of sodium bromide, on inflating the stomach (40 mrs mercury), stimulation 

of the defense reflex was noted and, with a pressL!re of 80 mm mercury, inhibit ion of this reflex. Now and then 

the st imulation effect on inflat ing the stomach was observed after withdrawal of the bromide. 

In some cases distinctly marked inhibitory influences on the defense reflex were observed both in the period 
of bromide intake and after its withdra~,zal. Only in isolated cases did the inflat ion of the stomach fail to affect 

the reflex act ivi ty studied. 

Intake of sodiurs bromide in the second dog,Elka,with an isolated intest inal  co~lvolution, lasted for 10 days. 

The dog received each day, 18 hours before the test,. 0.25 g sodium bromide. 

The reduced dose in comparison with the first dog was due to the fact that, according to our obervation, the 
dog glka possessed a relat ively weak nervous systers with a marked inhibitory reaction to powerful, unexpected 

and new stimuli. 

In a large nm~ber of tests in the control experiment  carried out before administration of the bromide to the 
dog glka no perceptible changes in recorded reflex activity were found on inflat ing the isolated intest inal  

convolution at a pressure of 80 and 120 mrs mercury. 
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Fig. 3. Change in the interoceptor influences of the 
stomach on the defense reflex under the influence of 
sodiur0 bromide. Experiment No. 155 of Dechmber 30, 
1950. 
A) With inflation of the stomach at a pressure of  40 mm 
mercury inhibition of the defense reflex is noted; 
B) with inflation of the stomach at a pressure of  80 mm 
mercury a stimulating influence on the defense reflex is 
noted when the wave-l ike contractions are replaced by 
momentary inhibitory influences. Distance be tween 
coils of induction apparatus 8 cm. Significance of the 
tracings,reading from top to bottom: movement  of the 
hind left limb ; indication of e lecMeal  stimulation of  the 
skin of the hind left limb; stimulation of  the mechano-  
receptors of the stomach~ time interval in seconds. 

In the bromide treatment process there was seen a manifestation of moderately expressed inhibitory 
influences of the mechanoreceptors of the small intestine upon application of an adeq, mte stimulus (inflation) 
on the defense reflex, induced by electric stimulation of the hind limb of  the dog. 

From the above it follows that modification of the functional state of the higher regions of the central 
nervous system (with teasing, and the effect of bromide and caffeine) exerts a distinct influence on the interoceptor 
reflexes. 

On the basis of  the analysis of the data obtained, the following deductions can be made about the mechanism 
of changes in the interoceptor reflexes in these conditions: 

The appearance of stimulating influences on 
the defense reflex on stimulating the mechanoreceptors 
of the stomach, must apparently be related to the 
intensification and concentration of tile process of 
internal inhibition in the cortex of the large hem-  
ispheres under the influence of the bromide. With 
this it is necessary to note that the stimulating in- 
fluences did not appear at once but after severzrl 
days. According to L. M, Georgievska and M. A. 
Ustevich [1] and M. K. Petrova [8], the manifestation 
of the effect of bromide on the higher nervous activity 
of the arih-~!al requires that it be administered for 
~everal days at  a time in order that the determined 
cot~centration is reached by accumulation. 

The intensity of the inhibitory influences of the 
mechanoreceptor~ of t h e  gastrointestinal tract on 
the defense reflex in dogs, with excitation (teasing) 
and after introduction of caffeine must obviously be 
explained by the intensity of the stimulating process 
in the cerebral cortex. 

Our investigations lead one to conclude that 
the interoceptor influence of the mechanoieceptor~ 
of the stomach and intestinal tract on tlm defense 
reflex are dependent on the functional state of the 
cerebral cortex. It was shown by us that the excitation 
of the clog intensifies the inhibitory righting influences 
of the mechanoreceptors of the gastrointestinal tract  
on the defense reflex, and that administration of 
caffeine in dogs either intensifies or weakens these 
influences,depending on dosage. It was also established 
that administration of bromides in dogs spread over 
10 days causes distinct change in the interoceptor 
reflexes. 
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