
C O L D  R E C E P T O R S  O F  T H E  S K I N  IN P A T I E N T S  

W I T H  C t l R O N I C  T O N S I L L I T I S  

L.  M. K u r i l o v a  a n d  R .  M.  K h a n a m i r y a n  UDC 616.322-002.2-07 : 
612.795.014.43 

Dis turbance  of re f lex  r e sponses  of t h e r m o r e c e p / o r s  xx~s found in pat ients  with chronic  tonsi l l i t i s .  
These  d i s tu rbances  were  pa r t i cu l a r l y  mad~ed in pat ients  with compl ica ted  tonsi l l i t i s ,  in whom paradoxica l  
r e s p o n s e s  we re  f requent ly  obse rved.  

The s tudy of  skin  t e m p e r a t u r e  r e c e p t o r  function is a m a t t e r  of cu r ren t  ~mportance in p rac t i ca l  med i -  
cine.  The skin,  being an extensive  r e c e p t o r  field, is cons tant Iy  subjected to the act ion of var ious  env i ron-  
menta l  s t imul i  (cold, heat ,  tact i le ,  e tc . ) .  I ts  r e c e p t o r s  Convert the ene rgy  of these s t imul i  into nervous  
exc i ta t ion  and t r a n s m i t  i t  to the cen te r .  Besides  this main  functgon, a numbe.~ ~ of worke r s  [1, 4, 7, 9, 12-18] 
have d i scovered  that  centrifug-al tuning of the skin t h e r m o r e c e p t o r s  can take place ,  so  that they can respond 
to va r ious  t e m ~ r a t t l r e  s t imul i ,  a p r o p e r t y  known as functional mobi l i ty  [12]. As many  invest igat ions [3, 4, 
6, 12-18] have shown, this functional mobi l i ty  is based  on the par t ia l  react ion  pr inciple .  In accordance  with 
this pr inc ip le  a physiological  r e s e r v e  is c rea ted ,  for  use by the cor responding  ana lyze r  s y s t e m  with a 
change in env i ronmenta l  condit ions.  This  faculty re f lec t s  the adaptive powers  of the body. This explains 
the biological  impor tance  of the phenomenon of functional mobil i ty .  

The  functional mobi l i ty  of  a r e c e p t o r  is g~enerally detel:m,:ned by studying a number  of c r i t e r i a :  the 
s t r eng th ,  r a t e ,  d i rec t ion,  and ampl i tude of the r e sponse  and the degree  to which it co r r e sponds  to the 
s t r eng th  of the env i ronment .  In o ther  words ,  all these c r i t e r i a  revea l  deviat ions of the physiological  p r o -  
cess  of mobi l i ty  f rom no rm a l .  F r o m  this point  of view the method of de te rmina t ion  of functional mobi l i ty  
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Fig. 1. C h a r a c t e r  of  r e f l ex  r e sponse  of cold 
r e c e p t o r s  of the skin  under  normal  condi-  
t ions (A) and in pat ients  with uncomplicated 
chronic  tonsi l l i t is  03)- Mean data.  Ordinate:  
n u m b e r  of active, cold points;  absc i s sa :  
t ime  (in rain). Shaded a r e a  indicates per iod  
of heating. 

is e x t r e m e l y  valuable for  clinical pu rposes ,  becaLtse it 
can W e  p rec i s e  informat ion despi te  f luctuations in the 
adapt ive  pov<~ers of the body. 

Eve ryday  observa t ions  and repor t s  in the l i t e ra tu re  
[5) 10, 11] show that the rmoregu la t ion  by the body is 
d i s turbed  in patients  w~th chronic  tonsi l l i t i s .  Many 
authors  [8, 9, 10, 16} have desc r ibed  the t remendous  
impor tance  of skin r e c e p t o r s  in the rmoregu la t ion .  How- 
e v e r ,  l i t t le  a t t empt  has been made to s tudy the function 
of cold r e c e p t o r s  of the skin in pat ients  with chronic  
tonsi l l i t is .  Yet, to judge f rom the facts  ment ioned above,  
it is here  that  definite and s ignif icant  changes m a y  be 
expected.  The examinat ion of tt{ese p rob l ems  is un-  
doubtedly vital to the unders tanding of the development  
of the pa tho lo~ca !  p roce s s  in this d t sease .  

EXPERIMENTAL METHOD 

Observations were made in the Clinic for Diseases 
of the Ear, Nose, and Throat on 72 im.tients with chronic 
tonsillitis, 43 uncomplicated and 2D complicated. The 

L a b o r a t o r y  of Physio logy of the Sense Org~ns,  Insti tute of Normal  and Pathological  Physiology,  Acad-  
e m y  of Medical Sciences  of  the USSR, Moscow; Clinic for  D i seases  of the Ear ,  Nose,  and Throat )  Erevan  
Pos tg radua te  Medical Inst i tute  (Presen ted  by Academic ian  V. V. Parin}. T rans l a t ed  f rom Byul le tea '  

~ k s p e r i m e n t a l ' n o i  Biologii i Medits iny,  Vol. 65, No. 5, pp. 51-53, May, 1968. Original  a r t i c l e  submi t ted  
J a n u a r y  20, 1967. 
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Fig. 2. C h a r a c t e r  of reflex 
response  of cold skin r e -  
ceptors  in patient  with 
chronic  tonsil l i t is  compl i -  
cated by other  d iseases  
(mean data). Legend as 
in Fig. 1. 

age of the patients ranged from f4 to 40 years .  A contro|  group consisted 
of 25 cl inical ly healthy porsons of the same age. 

The functional mobil i ty of the cohl receptors  was investigated on 
the basis of the n,m~ber of coId points (10) previously  discovered on the 
medial surface of the fo rea rm.  Changes in the nnmber of active cold 
points were de termined  before,  during, a~M af ter  reflex action of the cold 
s t imulus,  t leat from an infrared lamp (Infrarouge 500 VG) was applied 
to the back ft-om a distance af 1 mm for 10 min. Tiie cold point st imulus 
(the test stimuIus) w~s a double-waited cold es thes iomete r ,  maintaining 
the t empera tu re  of melt ing ice for a long period. The d iameter  of the 
thermoprobe was 1 mm. 

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

A thermal  s t imulus producing a reflex action normal ly  causes  de-  
mobilization of cold recep tor  points, while the subsequent radiation cool- 
ing (after switching Off the infrared lamp) causes their  mobilization. 
This was observed  in the subjects  of the control  group. As may be seen 
in Fig. 1A, the initial backgTound in these subjects was fa i r ly  s table,  
while the response  to reflex heating and subsequent cooling possessed  
adequate amplitude and speed. In the patients with chronic tensiHitis 
(whether complicated or uncomplicated), on the othcr hand, the initial 
backgTound was unstable. During the reflex action of the temperature 

s t imulus ,  the response  was of considerable  amplitude but inconsistent  in direct ion (Fig. 1B). A paradoxical  
response  of the cold r ecep to r  appara tu  s of the skin was frequently found (Fig. 2). These dis turbances of the 
t h e r m o r e c e p t o r  response were pa r t i cu la r ly  marked in patients in whom chronic tonsillitis was complicated 
by other  d i seases  (nephritis,  rheumat ic  fever ,  polyar thr i t i s ,  etc.) .  

I t  may  be concluded from these finding's that the reflex adjustment  of the cold receptors  of the skin 
is d is turbed in patients with chronic tonsilli t is (whether complicated or  uncomplicated)~ However,  a dif-  
ference was noted between these two groups. In patients with uncomplicated tonsilli t is the cha rac t e r  of the 
d is turbances  of the t he rmorecep to r  responses  was unstable,  indicating disorientat ion of the tempe~rature 
ana lyze r .  In patients with complicated chronic tonsil l i t is ,  the dis turbances  of the reflex responses  were 
m o r e  seve re ,  the ampli tude of the response ~ s  considerably  reduced,  and in near ly  all cases  the responses  
to t empera tu re  s t imulat ion were dis tor ted.  

It may  be concluded from these resul ts  that in patients with chronic tonsillitis the function of t em-  
pera tu re  sensat ion is impai red  because of dis turbances of the reflex adjustment  of the the rmorecep to r s ,  
and consequently the a c c u r a c y  of information rece ived  by the body concerning temperature  changes is 
lowered.  In turn,  this dis turbs the adaptive responses  of the body to cold, which in most  cases  is an e t io-  
logical fac tor  in this d isease .  

Since the t he rmorecep to r  s y s t e m  is the f i rs t  l i ~  in the chain of thermoregulat ion,  this m a y M s o  a c -  
count for  the observed  dis turbances  of thermoreguIat ion in patients with chronic tonsilli t is.  
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