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I t  was shown in the preceding communication [10] that rite cerebral  cortex played a definite role in the 
regulation of cutaneous reception of ~ressure in man. The level  of excitatory and inhibitory processes in the 
cerebral  cortex and their interaction at  every given moment determine both d~e character of the unconditioned 
and conditioned vascular react ion to barostimu!ation of the skin and the intensity of perception of the sensation 
caused by the st imulation.  These features are very c lear ly  brought out in the process of elaborat ing conditioned 
vascular .re~e• to loads of 1 g a,-.d 500 rag, as well as in experiments with anesthesia [10]. 

The present work Is concerned with the Study of the influence of pharmacologic substances which have a 
selective act ion on the exci tatory and inhibitory processes in the Cortex en conditioned vascular reflexes topres-  
sure and on the intensity of se~sation produced by ~arostimulation. 

I t  is known from li terature that one of the most active substances with respect to inhibitory processcs is 
bromine [4, 5 .6 ] .  In small doses i t  improves conditioned reflex act ivi ty  by balancing exci tatory and inhibitory 
processes in the cerebral  cortex, while in large doses i t  promotes spread of inhibition over the whole cortex 
which leads to deterioration of conditioned reflex act ivi ty  [3] .  

We "used bromine with the lat ter  a im in view. 

Phenamine (benzedrine) enhances the exc i tab i l i ty  of the cerebral  cortex and improves conditioned r e -  
flex ac t iv i ty  [2 .7 ] .  Its effect  on cutaneous baroreceptlon was investigated.  

In the Ftrst series of experiments a study was made of  the effect of bromine on conditioned vascular r e -  
flexes elaborated in two subjects (T.  and D.} to loads of 1 g and 500 rag. p laced on ~he dorsal aspect  of the 
right hand. the conditioned stimuli used being bells of different tone. The effect on conditioned vascular reflexes 
elaborated in subject V. to st imulation by touch of the infer ior - la tc ta l  aspect of the right stioulder, the condi -  
tioned ~timulus in the lat ter  case - a load of 1 g placed on the dorsal aspect of the right hand -- was also studied, 

The effect of bromine on the infen.qty ofsensatton produced by the barostimuli used was also determined.  

The experimental  method has been described In deta i l  in Communications I and II [% 10]. 

The stimuli mentioned abo;,e alwa}~ produced a vasoconstrictor react ion in al l  the subjects investigated; 
this reaction began from the moment at  which the condltiov.ed stimulation was applied; a sensation of weight 
or touch was also c0nstantly presen ~ }luring al l  experimental  eombinations.  The subjecU were given a 4% solu- 
tion of sodium bromide 3 times a day.  one "tablegpoonful of which corresponded to about 1.5 g pure sodium 
bromide per day.  Ikomide was administered for 6 da)s ,  i .e . ,  each ~ubjcct received a total of up to 8 g browdnc. 
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Impairment of conditio~ed reflex activity was noted in the subject T. the next day after '.lie had taken 
the first 1.5 g bromine: this included disappearance of the conditioned phase of the vascular reaction and con- 
siderable lengthening of the latent period of the reflex in seven out of eight combinations. The normal con- 
ditio~ed vasoconstrictor reaction, commencing with the sound of the bell. only appeared on the eighth com-  
bination. Sensation of weight proved to be somewhat diminished and on one occasion the subject failed to 
feel the load altogether. 

By the 5th day, when the subject had received G g sodium bromide, even greater impairmeut of condi- 
tioned reflex activity and of sensation could be demonstrated. A load of 1 g, used without the corresponding 
conditiot~ed stimulus, produced delayed and slight vasoconstriction and failed to produce a sensation of pres- 
sure (weight). On repeating the experiment (also without the bell) no vascular reaction occurred, but the sen- 
sation of weight was perceived. Of nine combinations of loads of 1 g and 500 mg with corresponding condi- 
tioned stimuli almost no vascular reaction was noted in the first 2-3 combinations (Fig. 1, a), in some com-  
binations vasoconstriction only appeared as an after effect and only in the ninth combination, which concluded 
the experiment, (Fig. 1, b) did a slowly developing, slight conditioned vasoconstrictor reaction appear and in- 
creas as an after-effect .  In a number of combination the perception of load was diminished. 

Fig. 1. Impairment of conditioned vascular reflexes in the subject T.  
to the combination: bell + load 500 mg (a).and bell + load 1 g (b). 
after administration of 6 g bromide (Sth day of administration). 

.Records from above down: plethysmogram; marker denoting conditioned 
stimulus; marker denoting unconditioned stimulus; [ime marker 
(2 seconds). 

The same results were observed in this subject oil the 6th day of bromide administration. 

Similar impairment of  conditioned reflexes was caused by bromide in file other subjects investigated. 
In file case of subject K, far whom a load of 1 g served as the conditioned stimulus aud stimulation by touch 
as the unconditioned one, no vasculaFreaction occurred dt~ring the first two of six combinations 0oad of  1 g 
and touch) on the grid day of bromide administration~ and only after file last two combinations was some slight 
vaso'const[riction observed from the moment of application of fire load. Perception of weight and touch was 
consideralJly diminished ill all the combinations. During subsequent da)~ marked inhibition of conditioned 
vascular reflexes was also noted; these were only restored by the last combination in the experiment; dilninu- 
tion of the intensity of sensation produced by file stimuli used was also observed. 

On cessation of bromide administration the conditioned vascul~ reflexes were gradually restored, 
apparently running parallel with elimination of lx-omide from the organism. Thus, in the case of subject T., 
persistent impairment of conditioned vascular reflexes to load was observed on the 2nd day following cessa- 
tion of bromide intake. Thrice-repeated application of the load without combination with the conditioned 
stimuli failed to produce a vaseul~ reaction; perception of weight was faint. There was almost no reaction 
in six out of  eight combinations of loads ~ith corresponding bells. Only during the eighth combination a 
slight conditioned vasoconstriction reaction appeared; perception of weight w a s  diminished. On the 3rd day 
the conditioned vasoconstrictor reaction became already apparent by the fourth combination. From the 4th 
day the conditioned vasoconstrictor reaction appeared from tile first combination in all experiments. The 
intensity of sensation produced by the loads also under,vent grad~lal restoration. 
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An approximately similar picture of restoration was noted in the case of subjects V. and 12, 

Restoratioa of conditioned vasoconstrictor reflexes towards the end of each experiment dttring admtnlstra- 
lion of bromide suggests /hat the cerebral cortex can restore temporarily disrupted interrelations and coordi- 
nations even in the presence in the body of considerable amounu of a pharmacologic agent which lowers corti- 
cal excitability. Owing to the d),namie nature of cortical processes, a temporarily disrupted conditioned reflex 
pathway undergoes restoration on repeated application of appropriate combinations. 

The second series of experiments was devoted to the study of  the influence of a single dose of phenamine 
(0.09. g, therapeutic dose} administered 40minprior to the beginning of experiment, on the conditioned vascu- 
lar reflexes evolved to loads o! 1 g and 500 mg in the subjects T.  and D. alid to touch in the subject V.; its 
influence on perception of weight was also studied. 

Fig. 2. Impairment of conditioned vascular reflexes in subject T. to 
Combination "load 1 g § touch" before administration of  phenamine 
(a) and after administration of  0.02 g phenamine (b). 
Records the same as in Fig. 1. 

Phenamine caused a state of slight "drunkenness; vertigo, tearfulness in subject T. FOrty minutes after 
taking the preparation, she was subjected to examination. Thrice-repeated application of 1 g and 500 mg 
weights without combination wid~ conditioned stimuli produced no vascular reaction, while in the course of 
eight combinations with corresponding bells conditioned vasoconstrictor reactions appeared only from the fifth 
combination onwards. Perception of weight was present inconstantly. 

Phenamine produced a similar effect on the subject V. Of nine combinations (load of 1 g and touch ) 
vasoconstriction was associated with only the last two, beginning at the rn.<; :aent of application of the load 
(Fig. 2, b); during the seventh combination vasoconstriction started from the application of touch; in the six 
initial combinations there was practically no vascular reaction (Fig. 2,  a). 

It can thus be said that phenamine in the dose of 0.02gexertseonsiderable inhibition on conditioned vas- 
cular reflexes to load and touch and also diminishes the intensity of  sensation of weight. Such action o fphena -  
mine can evidently be explained by the fact that the given dose, which is generally recommended for stimula- 
tion of cerebral cortical activity, proved to be somewhat hlgh for the subjects and produced a state ofoverstimula- 
tion and supra-threshold inhibition of the cortex. This would account for the absence of the expected increase 
in conditioned vascular reflexes and increased intensity of weight perception. But here, too, restoration of 
vasoconstrictor conditioned reactions was observed during the last combination In the experiment. Smaller doses 
of phenamine led to increased conditioned vascular reactions in the same subjects without unpleasant side- 
effects ('drunkenness," confusion e tc . ) .  

The same do~e of phenamlne had an opposite effect on the subject D. First, it produced neither vertigo 
nor a state of'drurikenness" in D. Secondly, the conditioned vascular reflexes to loads, which weJe not parti- 
cularly strong in this subject prior to administration of  phenamine (Fig. a, a), were markedly enhanced after 
taking phenamine (Fig. 3, b). Phenamine was without effect on the intensity of weight perception by D. 
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The different results obtained In this Investigation are being provisionally explained by Individual "type 
features" of the subjects examined. A phenamlne dose of 0.09, g proved to be too high for subjects with a more 
excitable nervous system (T. and V.) and gave rise to a state of supra-thresheld inhibition. In the case of sub- 
]ect D. who showed weaker excitatory processes, phenamtne only enhanced the excitatory process with con- 
sequent increase of conditioned vascular reflexes to loads.. 

Fig. 3. Effect of phenamine (0.02 g) on magnitude of conditioned 
vascular reflexes to combination "bell + load of 1 g"  and "bell + 
load of 500 rag" in subject D. 
a) Before adminisuation of phenamine; b) after administration of 
phenamine. 
Records the same as in Fig. 1. 

The importance of variations in "type features" with respect to reaction to phenamine has been pointed 

out by L. I. Kotliarovskii [!] .  

The investigadoti has showi1 that pharmacologic substances which alter the functional state of the cere-  
bral cortex in the direction of excitation or of inhibition cause corresponding changes in conditioned reflex 
activity associated with barostimulation of die skin as well as the intensity of sensation produced by such stimuli. 

S U M M A R Y  

The author studied the effect of bromide and phenamine (benzedrine), which act select i :ely on the pro- 
cesses of inhibition and excitation in tile cortex, on collditioned vascular reflexes to loads and to the intensity 
of perception of the barostimuli. Bromine caused inhibition of conditioned and unconditioned vascular reflexes 
to loads and decreased tile intensity of perception of weights. Phenamine in the dose of 0.02 g also caused in- 
hibition of unconditioned al:d conditioned vascular reflexes to weights in 2 cases and weakened the intensity of 
sensation. In lower do~cs, phenamine increased the vascular coz~ditioned reflexes. In one case v,'ith a weaker 
excitability, phenamine in the dose of 0,02 g considerably increased the vascular conditioiled reflexes to weights. 
Vascular conditioned :eflexes to weight which were disturbed by bromide and phenamine retura."_d to normal at 
the end of each experiment. This took place in all cases, although the pharmacological agent decreasing hhe 
excitation of the cerebral cortex was till present in the organism. 
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