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The starting point for this study of the functional relationship between the optic and skin- tempera ture  ana ly-  
zers was the general  b iological  principle of the  close relationship between heat  and light, which, in the natural  con-  
ditions of existence of the animal  world, are derived from the same source - the sun. We have previously shown 
[7, 11] that, in constant conditions of adaptation of the eye (dark adaptation),  the functional state of the optic an- 
alyzer  undergoes regular changes during the action of temperature  st imuli  on the skin, and also that the character  
of these changes corresponds to that arising in response to the action of light on the eyes. It was thus established 
that temperature  s t imulat ion of the thermoreceptors of the skin is reflected in changes in the functional state, not 

only of the skin- temperature ,  but also of the optic analyzer.  

The question arises whether changes in the functional state of the skin- temperature  analyzer  take p lace  during 
the action of light on the eyes, and if so, in what form. No information direct ly  bearing on this problem could be 
found in the l i terature.  In a few papers [a, 4, 9], admit tedly,  the fact is reported that the leveI of cutaneous sensa- 
tion is raised in persons exposed to i l luminat ion.  K. M. Bykov and A~ D. Slonim [2] described the great importance 
of influences from the optic analyzer  on thermoregulatory processes. The same conclusion was reached by other 

authors [ t ,  2, 5, 8]. They agree that a bright light,  which is usually associated with a raised temperature ,  may act 
as a signal for the thermoregulatory process coming from the cerebral  cortex. 

The object  of the present investigation was to show what changes in the functional  state of the thermoreceptor  

system of the skin take place  in various conditions of adaptation of the optic analyzer.  In the experiments the gen-  
eral  intensity of i l luminat ion of the exper imenta l  room was not changed, but only the conditions of adaptat ion of 

the eyes. 

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

During the period of dark adaptat ion of the eyes, which was produced by f i t t ing the subject  with dark glasses 

covered with a layer of gauze, 15 cold spots were located on the media l  surface of the forearm by means of a cold 
thermoesthesiometer  with a thermoprobe 1 mm in d iameter  and a temperature of 0 ~ The areas of sensit ivity to the 
cold stimulus were demarcated  with ink to ensure that in successive investigations the same cold spots were tested. 

The observations were made in a natural ly i l luminated  exper imenta l  chamber.  The area of skin invest igated w as 
kept in constant conditions of i l luminat ion and at the constant temperature of the exper imenta l  room. The number 
of functioning cold receptors was determined 3 times in the course of 10 min. The number thus obtained characo 

ter ized the in i t ia l  leve l  of mobi l iza t ion  of the thermoreceptors of the skin during dark adaptat ion of the optic an-  
alyzer.  The dark glasses were then removed and the number of functioning cold receptors from among the I5 cold 

spots previously located was again determined in the same area of skin at intervals of 1, ,% and 10 rain from the 
beginning of light adaptation of the optic analyzer.  The change in the number of act ive cold spots de termined dur-  

ing darkening and i l luminat ion of the eyes character ized the functional state of the cold analyzer  in different con-  

ditions of adaptat ion of the optic analyzer.  
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Fig. 1. Mean results of investigation of re-  
flex reactions of the thermoreceptors of the 
skin during various conditions of adaptation 
of the optic analyzer.  I) Dark adaptation;  

II) l ight adaptat ion.  1) Subject G; 2) sub- 
ject  B; 3) subject V.; 4) ar i thmet ical  mean 
for the 3 subjects. 

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

The observations made during dark adaptat ion of the eye 
showed that the l eve l  of mobi l iza t ion  of the cold receptors was 
higher than during light adaptation.  The results of observations 
made on 8 subjects are given in Fig. 1. In all  the subjects the 
in i t ia l  level  of mobi l iza t ion  of the cold receptors during dark 
adaptat ion of the optic analyzer  was fairly high (on the average 
12-13 functioning cold receptors from the 15 in i t ia l ly  found. 
When the conditions of the optic analyzer  changed from dark to 
l ight  adaptat ion,  a sharp decrease was observed in the level  of 
mobi l iza t ion  of the cold receptors [6-4].  The greatest  react ion 
w as observed in the 1st minute,  after which the functional l eve l  
rose slightly, although remaining below the in i t ia l  figure. Con-  
sequently, in these cases, too, we observed the phenomenon of 
b iological  "over- insurance,"  described by P. G. Snyakin [12, 10]. 
The essence of this phenomenon is that physiological  systems re-  
spond in i t ia l ly  to a considerable and rapid change in external  
environmental  conditions with a slightly stronger react ion than 
the conditions required, or with a slight margin to spare. A short 
t ime  later  (which varies with different  systems) comple te  agree-  
ment  is reached between the strength of the acting environmental  
factor and the response reaction of the organism. We observed 

this phenomenon earlier,  when studying the reflex effects of t e m -  
perature st imulat ion of the skin (by means of an infrared lamp) 
on the functional state of the optic analyzer.  

During the next change from dark to light adaptation of the optic analyzer and back again in the same exper i -  
ment, a consistent reaction of the cold receptors of the skin was observed. During the change from light to dark 
adaptat ion of the optic analyzer the level  of function of the cold receptors increased, and during the change from 
dark to l ight it  decreased again (Fig. 2). It should be noted that when light adaptation of the optic analyzer  was 
replaced by dark, the functional modif icat ion of the cold receptors of the skin took place  much more inert ly than 
when the opposite change was made.  This is understandable because the optic analyzer becomes adapted to l ight 
much more rapidly than to darkness. 

The results demonstrate that the conditions of adaptat ion of the optic analyzer  are reflected in the functional 
state of the thermoreceptor system of the skin. This system reacts to changes in the conditions of adaptat ion of the 
optic analyzer  by a suitable functional modif icat ion taking the form of a change in the level  of mobi l iza t ion of the 
cold receptors. The character of this modif icat ion is the same as that found during the action of temperature stimuli 
on the cutaneous receptor surface. In fact, during dark adaptat ion of the eye,  the leveI of mobi l iza t ion of the cold 
receptors is raised, as is the case during cooling of the skin. Light adaptat ion of the optic analyzer  leads to a lower-  
ing of this level ,  as is observed during warming the skin [6]. In other words, darkening the eyes, a signal of cooling,  
leads to a corresponding modif icat ion of the cold receptors, as expressed by an increase in their functional level .  
I l luminat ion of the eyes is a signal of warming and evokes a lowering of this level ,  i .e . ,  what is apparently a modi -  
f icat ion to warming takes place.  

The fact that the level  of mobi l iza t ion  of the cold receptors was lowered in the first minute after a change 
from dark to light adaptation indicates the reflex mechanism of this reaction. In this case the photic st imulat ion 
did not act direct ly  on the cutaneous receptor surface, but through the intermediary of the photoreceptors of the 
retina.  W e  were thus dealing with reflex influences from the optic receptor system on the thermoreceptor system 
of the skin. The in i t ia l  l ink of this reflex arc is formed by the photoreceptors of the ret ina and its final l ink by 
the thermoreceptors of the skin of the forearm, the required functional level  of which is established under the in-  
fluence of a centrifugal stream of impulses. 
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Fig. 2. Character of reflex reactions of the thermore- 

ceptors of the skin to different conditions of adaptation 

of the optic analyzer. I, III) Dark adaptation; II, IV) 
light adaptation. 1) Subject G. 2) subject B. 

SUMMARY 

A discussion is presented of the effect produced by light stimulation applied to the optic analyzer alone on 
the function of the temperature analyzer. The cutaneous-temperature analyzer was kept on constant iliumination 
and temperature. The light effects fi'om the retinal photoreceptors on the cutaneous thermoceptor system led to 
reflex changes of the functional rate of the latter. Conditions of the optic analyzer of light adaptation caused re-  
flex adjustment of cold receptors as to heating. Dark adaptation of the eyes changed the functional state of the 
cold receptors, corresponding to their adjustment to low temperatures. 
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