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The author has shown previously  [1-6] that the visual and sk in- tempera ture  ana lyzers  are  function- 
ally interconnected.  The existence of this link is biologically important,  for  because of it an additional 
r e se rve  is c rea ted  for  adaptation of the body to constantly changing conditions of existence [8, 12]. 

Later  observat ions  [7] have led to the conclusion that light has an influence on the functional tone of 
the sk in- tempera ture  analyzer ,  exer ted both through the visual analyzer  and through di rec t  action on the 
skin. 

In this paper the resu l t s  a re  descr ibed  of observat ions  made with the object of determining whether 
the react ion of the tone of the sk in- tempera ture  analyzer  to photic st imulation of different intensit ies,  
acting on the skin in isolation or  on the eyes and skin simultaneously,  is stepwise in cha rac te r .  

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

Observat ions were ca r r i ed  out on human subjects in an experimental  dark room which was illuminated 
when required by daylight lamps. The use of daylight lamps excluded the action of inf rared radiant heat.  
The room tempera tu re  was kept constant and its intensity of illumination varied f rom 0 (darkness) to 80, 
150, and 300 lx. The responses  of the sk in- tempera ture  analyzer  to photic st imulation of different inten- 
sit ies were judged f rom changes in the number  of functioning cold recep tors  (from a total number  of 15 
previously located cold points). To begin with, by means of a cold the rmoes thes iomete r ,  fitted with a 
thermoprobe 1 mm in diameter ,  15 cold points were  located on the medial surface of the fo rea rm.  The 
number of functioning recep tor  points, i.e.,  responding to cold stimulation, was then determined in the 
following o rde r :  af ter  dark adaptation for 30-40 min, 1.5 and 10 min after  the beginning of illumination of 
exposed a reas  of the skin with the eyes covered,  and also 1.5 and 10 min after  the beginning of i l lumination 
of the skin and eyes s imultaneously with light of the same intensity. Immediate ly  af ter  this, dark adapta-  
tion was again produced and the number  of functioning cold points again determined in the same order ,  but 
during the action of light of a different intensity.  To insulate the eyes f rom the action of light, the subjects 
wore dark glasses  with a special  f i rm binder excluding penetration of light. Altogether 57 observat ions 
were made on 5 subjects .  

E X P E R I M E N T A L  R E S U L T S  AND D I S C U S S I O N  

When the eyes were  covered,  illumination of the experimental  room led to a decrease  in the number  
of functioning cold recep to r s  by compar ison  with thei r  number  in darkness .  I l lumination of the skin and 
eyes s imultaneously with light of the same intensity led to a still g rea te r  decrease  in the number of function- 
ing cold recep tors .  The resul ts  of one of the observat ions  are  i l lustrated in Fig. 1. After  dark  adaptation 
for  40 min the number of functioning cold recep to r s  was 14-15, during illumination with an intensity of 
80 lx the number fell to 10, and when the eyes were also illuminated with light of the same intensity a fu r -  
ther  decrease  in the number  of functioning cold recep tors  to 8 or  7 took place. As a resul t  of subsequent 
dark  adaptation the initial level of mobilization of the cold receptors  was res to red  (up to 14). Next the skin 
was illuminated with light of higher  intensity (300 lx), and this led to a decrease  in the number  of functioning 
cold recep tors  pract ical ly  to the same level (10-9) as that observed during illumination with light of lower 
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Fig. 1. Changes in functional level  of 
cold r e c e p t o r s  in the skin during i l lu-  
minat ion of the expe r imen ta l  r o o m  at 
different  in tens i t ies .  Abscissa)  t ime  
(in rain) ; ordinate) number  of function- 
ing cold r e c e p t o r s .  D Intensi ty  of i l -  
lumination 80 ix; H) 300 ix. A) Dark  
adaptation; B) i l luminat ion of the skin; 
C) i l lumination of the eyes  and skin. 
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Fig. 2. Stepwise c h a r a c t e r  of r e sponse  
of s k i n - t e m p e r a t u r e  ana lyze r  to photic 
s t imula t ion  of the skin and of the skin 
and eyes  toge ther  at di f ferent  in tensi t ies  
(mean data).  1] Intensi ty of i l luminat ion 
80 lx; 1-i) 150 lx; lid 300 Ix. Rema inde r  
of legend as in Fig. 1. 

in tensi ty  (80 ix). However,  i l luminat ion of the skin and eyes  
s imul taneous ly  by a br ight  light caused  a g r e a t e r  d e c r e a s e  in 
the number  of functioning cold r e c e p t o r s  (to 6-5) than i l l umina -  
tion with light of lower intensi ty .  The r e su l t s  of ana lys is  of 
the data a r e  given in Fig. 2. 

If  the changes in the number  of functioning cold r e c e p -  
t o r s  dur ing photic s t imulat ion of d i f ferent  intensi t ies  a r e  
studied only on the r ecep to r  su r face  of the skin, it can be seen  
that  dur ing i l luminat ion of the skin by light of an in tensi ty  of 
80 lx the number  of  functioning cold r e c e p t o r s  fal ls  by c o m -  
pa r i son  with the i r  number  in da rknes s .  I l luminat ion of the skin 
with an intensi ty of 150 and 300 lx a lso  leads to a lowering of 
the level  of mobi l izat ion of the cold r e c e p t o r s  by compar i son  
with that  a f t e r  dark  adaptat ion.  However ,  the magnitude of 
the r e sponse  r ema ined  p rac t i ca l ly  the s a m e  wha tever  the in-  
t ens i ty  of i l luminat ion of the skin. It  was s l ight ly m o r e  m a r k e d  
with an intensi ty  of 300 lx. A different  p ic ture  was obse rved  
when the r e sponse  of the s k i n - t e m p e r a t u r e  ana lyze r  to the 
act ion of light of d i f ferent  in tens i t ies  on the eyes  and skin t o -  
gether  was compared .  This  showed that  the magnitude of the 
r e sponse  depended on the in tensi ty  of  i l luminat ion (80, 150, 
300 lx). If the skin and eyes  were  i l luminated s imul taneous ly  
with light of an in tensi ty  of  80 lx the number  of functioning cold 
r e c e p t o r s  fel l  f r o m  13-12 to 9, at 150 lx the number  fell to 8, 
and at 300 lx to 7. 

It may  be concluded f r o m  these  obse rva t ions  that  the 
s k i n - t e m p e r a t u r e  ana lyze r  r e a c t s  to changes in the in tens i ty  
of i l luminat ion of the exper imen ta l  r o o m  both through the v i s -  
ual ana lyze r  and also,  when the eye is comple te ly  insulated,  
when the light acts  d i r ec t ly  on the skin. However ,  during the 
act ion of light of different  in tens i t ies  d i rec t ly  on the skin, a 
s tepwise  c h a r a c t e r  of the reac t ion  of the s k i n - t e m p e r a t u r e  
ana lyze r  can be detected only with cons iderab le  jumps in the 
intensi ty  of i l luminat ion ( d a r k n e s s - l i g h t ,  8 0 -  300 ix), whereas  
if  the jumps of intensi ty a r e  s m a l l e r  (80-150 Ix) they do not 
produce such a ma rked  di f ference  in the r e sponse .  

It is  evident that  the r e cep to r  s y s t e m  of the skin, although 
responding  to the d i r ec t  action of light and darkness ,  can 

analyze the intensi ty  of light only to a l imi ted dec ree ,  when sharp  jumps  a r e  made f r o m  one level of in ten-  
s i ty  of i l luminat ion to another .  Exclusion of the v isual  ana lyzer ,  r e spons ib le  for  the fine ana lys i s  of photic 
s t imul i ,  leads to a r e f l ex  change in the functional tone of the s k i n - t e m p e r a t u r e  ana lyze r ,  co r respond ing  to 
the intensi ty of act ing i l luminat ion dur ing s m a l l e r  jumps  in i ts  intensi ty  also.  
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