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According to the data ofV.  N. Chemigovsky [Sj, T. A. Grigoryeva [31 a.~d others, tl~c capillary bed i.~ 
the reflexogenic field for many va~ular and other visceral reflexes. T. A. Grigoryeva believes that the receptors 
loczted in the capillary bed are the tt.~uc exct!ange receptors. 

There arc a series of works de~ribing how the action of different stimuli on the capillaries and on their 
mrzounding tissue changes the normal state of tile capillaries. 

O. A. Balandina [lJ has indicated the p re face  of  neurorcflex regulation of the capillary system. 

We could find very little literature (except for V. A. Bondina's work [21) concerning the reflex change 
which occurs in capillary lumen with the stimulation of remote receptor zones. 

The purpose of this work was to study the influence of the cerebral cortex on the condition of  capillaries, 
We e• bod~ unconditioned and conditic~lcd reflex change.~ in capillary lumen, caused by s~ight0 painful 
stimulat;on of cutaneous receptor zones remote from the experimental region in order to effect this stud),, 

EXPERIMENTAL M E T H O D S  

We examined four, gcncrally healthy women, from 25 to 35 ycars in age, by using the method of capilla- 
recopy on die region of the r~ailbed of ~le ~ird finger of the fight band. Painful stimulatio~ was applied by 
mcans of a light prick with a needle near the base of tide fifth finger of tide left hand, A metronome with a 
frequency of 12G beats pet minute was u~d ~ the conditioned stimulu~ The experimental subjects were separated 
from the experimenterr by t:,,o ~reens, one on each side, so that stimulation and capillaroscopy could be done 
unsecn by the subjects. 

The subjects were questioned as to their general condition before each cxami,mtioru The original condition 
of the capillaries was first determined according to an established plan - tide background, the number of capillaries 
in the main and most clearly evident group, the dDape and tonicity of the capillaries and the character of the 
bloodstrcarrt. After stimulation had been applied, we determined how all the above-enumerated factors had 
changed, especially the tonicity and number of tide capillaries, the latent ix-riced of the reaction, ~ e  duration of 
the reaction and the time of  restoration. The reaction intensity was dctcrmincd (expressed in pluses --one plt~. 
two plus, etc.) from the sum total of all these changes. The stimuli were given 6-8 times in each experiment 
at intervals of 3-.5 minutes varying in order to prevent the development of a conditioned reflex to time, 

E X P E R I M E N T A L  R E S U L T S  

A light prick near the base of tile third finger of the right hand caused the capillaries to constrict sharply 
(:~~ plus) and their quantity to decrease from 12-14 in the main group to 8-10 in all four subjects, Tim 
reaction lasted from 5 to 15 seconds depending on the force of the stimulus. Restoration of original capiUary 
condition took from 5 to 15 seconds, also depending on the force of the stimulus applied. The latent period of 
the reaction was 3-5 ~conds. 

"/~2 



zS~s~, w u  no specifie difference between the right and left hand in the cap~llm 7 reaction to the applied 
ix'ok, Ths force of the stimulus,, as in the previous c~o,  affected the.intensity of the capillary reaction and the 
quickne,  of restoration. In several cases, restoration of the cap i l l~  reactlonwas ptouacted mad fluctuattn$ 
when siren 8 stlmulltion was applied to both hands. We did not obmrve in the daffy examinations any adalxaxfoo 
to the pain stimulus either durin 8 the days of observation or towards the end of each experiment. The reaction 
m m ~ d  the same. 

We include a detailed cam history of one experiment m this series (see Report of Experiment 3). 

Having concluded from the above experimental 
aeries that there is ~ refex mech~ism for capillary 

regulation. we began to develop In ~ e  subJcc~ a 
conditioned reflex to the sound of a metronome with 
a frequency of 120 beau per minum, which was 
combined with a needle prick near the bx~ of the fifth 
finger of the left hand. The capillary reaction to the 
action of the metronome was ~s t  erased. The first 
three combinations were done sh-nultancously, but 
later. ~ e  unconditioned stimulus was separated from 
the condi,/cned by 5 r~conds. Conditioned reflex 
capillary conviction appeared in all the mbJects after 

Fig. 1. Reflex conmiction and quantity the 4Th-Sth combination and thereafter was observed 
decre,~m of caplll~les caused by the action in almost all uhe combinations. Capillary constriction, 
of the unconditioned stimulus applied to increased capillary tonicRy and a decrease in capillary 
the opposite hand. (All figures show only quantity from 12-14 to 6-10 were observed with the 
the main and most clearly evident group of action of the unconditioned stimulus even before it was 

capillaries), reinforced by the uBcondltioned, pnJnful s~tmulus. The 
reaction intensity was recorded by 2-3 plus; the 

duration of the reaction was from 5 to 12 seconds; and the restoration time w~ 5 to 13 seconds. I,'t other words, 
we obtained the capillary ch~.sges as with the unconditioned stimuli. According to the de~ree to which the 
conditioned ~flsx had been developed, the latent period of the conditioned reaction was somewhat shorter in 
atl of the subjects than the latent period of the mnconditioned capill~/reaction and was 2-3 seconds long. 
The action of the conditioned stimulus alone, without the prick reinforcement, caused similzr changes (Fig.2). 

Therefore, we were able to develop �9 conditioned reflex to change in capiUary lumina, and this fact 
indicates that-the cerebral cortex has a definite influence on capillary activity. In order to further examine 
the influence of the cerebral cortex on capillaries, we developed a differentiation and a capillary reaction m 
a verbal ntmulus and examined the way in which the conditioned reflex was erased. 

Fig. 2. Conditioned reflex cons~ic~on stud 
decrezm in quantity of capillaries in rcsponm 
to lvl m stimulus ( m e u ~ o m o  with s 
frequency of 120 beau  per minute). 

Fig. 3. Absence of capillary reaction to 
dtfferend~lon stimulus l y r e  

783 



! 

X~ 

0 
~4 

e., 

E 

t d  

- ~  

i 

b', 

g{ . . . . . .  

i , t  

I . . . .  

i B B ~  

~ N 

,Z 

I + + + + +  ++ + .  + + 

m 
0 

U 

"-'~ e �9 

i i  II 

�9 Ii i 

i I Ii 

'-p ,.-p t .~  ~t~ eO 

t 

+ .+ ~ ; + ~  .-+- 

I 

r  

o 

0 
o ;  

0 
u 

E 

X 

u+) re.l,[ I ' ~  ''+ ,o  ,o  
im!lt,]ol,~+l I 

- ( ~ p t m ; , , ~ l  
u l ) u o u ~ n P [  l ,.o , .  ,."+ ,.~ ,o  

uol'l+r- ~ I  1. 
+ + -I,- + ,(~mmUl [ + -~ 4- + * ++ 

~- ,.. 

~ t3 

"~+ 0 t..,l, 

+]++ ++ 
+ + 

u:)pouo: I +ooo I i l '~u:'coo~ 
IU~II?" l 

(~puooas  
u!)  l J ~  

s n t n t u ! ~ s  

jo  "oN 

I ~ I I ! ~ ~  

I ~ - = - ~ ~  

, 'I 

E 

E 
p..+ 

+ +  + + + +  



As a differentiation stlmul,=, we used a mettonom~ with a frequency of ~ beats per minute~ not rclnforc�9 
b)' a prick. Tile first few uses of tills stlumins caused die same capl l l~y  CilXlgcS as the Ml~ sthnulus with th~ 
prick reinforcement, which fact s~uincd to us t o  tadicatc tim generalization of tlic conditioned reflex. Alter 
the Gdm-gth" use, MQ caused no change in caplll~y condition (Fig, 3), whllo Mt~ continued to cause tile chang~l 
already mentioned. 

Analyzing tills experiment, we not only observed a complete l ~ k  of capillary +action to tim differentiation 
stimulus but also a mb~qucnt  inhibition, which appeared after tim flth+d u~  of dlc differentiation nlmulut and 
was expressed by an ah~cncc of.the conJitloned reaction to two conditioned stimul| used after tim differentiation: 
tile capillary reaction only appJared after lxLnfomemcnt. 

When the second signal system of stimuli, consisting of a verbal warning-  �9 I am pricking �9 -- wlfllout 
rcinforcement by tile unconditioned stintulns, caused a r~larp capillary reaction, exceeding that which occurred 
In response to the combination �9 + prlck~ The use of  Indifferent verbal s t imul i -  window, table, wire. etc. 
- did not cause any chm~gc in dm capillary condition of ttm subjects. 

Repeated nonrclnforcemcnt of Mtta with a prick caused the Intensity of the capillary reaction to gradually 
decrease until the complete and permanent dlsappcazancc'of tile reaction Prier 10-15 uses of die mmnrclnfotced 
Mm. The erasure of tile conditioned reflex fluctuated; along wlfli the lack or sharp dccrcase in tim capillary 
reaction to M m during d~c eramre period, capillary constriction was ~ometlmcs quite pronotmcetL 

Therefore, all the investigations Conducted indicate that human capillaries react sensitively by conditioned 
and unconditioned reflexes to Various environmental stimuli associated wltiz the first and second signal systems 
and that they are always under the constant control of the cerebral cortex. 

S U M M A R Y  

Expcrimenta! data are presented on d~c prcscncc of  unconditioned and conditioned capillary reflexes m 
various stimulants, pertaining to the first and second signal system. It has bccn established that if tl~ Ich wrist 
is stimulated, there is reflex cons~ic t ionof  capillaries of the right mist. It appeared possible to elaborate 
a conditioned rcflcx of  capillaries to pain stimulation with differentiation. Verbal stimulation, such as: " I'm 
pricking", evoked more pronounced tcactton of  capillaries than unconditioned or conditioned stimuli- 
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