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During percept ion of an adequate st imulus interaction is observed between taste recep tors .  This ap-  
parent ly  represen ts  a contribution to the p r i m a r y  analysis  of information at the per ipheral  r ecep tor  level. 

A single afferent  fiber of the lingual nerve in the f rog divides within the tongue into severa l  (4-6) 
branches ,  which as a rule supply different papillae [2, 3, 5], s o t h a t  there is considerable overlapping of the 
receptive zones.* By reason of this innervation pat tern the conditions are  created for interact ion between 
recep tors  of the same or  of different receptive zones.  

Rapuzzi and Casella  [7] showed recent ly  that during e lec t r ica l  st imulation of one papilla, impulses 
a re  found ia 29. This demonst ra tes  that impulses may reach the papillae ant idromical ly.  

The object of the present  investigation was t o  asce r t a in  whether impulses can spread ant idromical ly  
during adequate st imulation of the taste receptors .  A positive answer  to this question would make it poss i -  
ble to postnlate the existence of interact ion between taste receptors  analogous to that found between the 
photoreceptors  of inver tebra tes  [4], the retina of ver tebra tes  [6], and tactile receptors  [1]. 

EXPERIMENTAL METHOD 

Experiments  were conducted on an isolated tongue prepara t ion of the f rog (Rana temporar ia) ,  To 
detect the ant idromie spread of impulses,  the e lec t r ica l  act ivi ty was recorded  from the central  end of a 
nerve branch divided close to the papillae supplied by it, during adequate st imulation of neighboring taste 
receptors .  Fo r  this purpose a nerve branch supplying one or  two papillae was dissected on the ventral  a s -  
pect of the tongue under a binocular  microscope;  the branch was divided in its distal par t  and the central  
end place on record ing  e lect rodes .  There  were a pair  of s i lver  e lect rodes  placed 3 mm apart .  The poten-  
tials were recorded  on an "A1var" myocathograph.  

* F r o m  the 1000 f ibers  of the two lingual nerves approximate ly  5000 branches a re  given off, supplying 200 
papillae. 
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Fig. 1. Elec t r ica l  act ivi ty of taste receptors  during action 
of 5~c (trace 1) and 3% (traces 2 and 3) NaCI solutions, r e -  
corded from intact branch (2) and also from central  (1} and 
per ipheral  (3) ends of nerve branches,  a, b, c) schemes  
used for  recording  e lec t r ica l  activity.  
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Fig. 2. Effect  of an t idromic  s t imula t ion  of a 
neighboring ne rve  branch  on e l ec t r i ca l  ac t iv i ty  
of tas te  r e c e p t o r s .  1, 2) Original  r e sponses  to 
water ;  3-7) r e sponses  a f t e r  e l ec t r i ca l  s t i m u la -  
tion (100 cps ,  pulse duration 1 m s e c ,  voltage 
3 V, durat ion of s t imulat ion 30 sec) of lingual 
nerve  2, 5, 12, 17 and 22 rain l a te r ,  r espec t ive ly .  

The tas te  s t imuli  used were  solutions of sa l t  
in tap water .  E lec t r i ca l  s t imul i  were  genera ted  by 
a type SIF-3 s t imula tor .  

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

The exper imen t s  showed that  when the tongue 
was i r r iga ted  with sodium chloride solution impulses  
(Fig. 1, 1) could be r eco rded  f rom the nerve  branch  
s e v e r e d  f rom the papil lae supplied by it  (Fig. la ) .  
This  ac t iv i ty  consis ted of a f fe ren t  impulses  s p r e a d -  
ing an t id romica l ly  f rom neighboring papi l lae .  

If the e lec t r i ca l  act iv i ty  was r eco rded  f r o m  an 
intact  nerve  branch (Fig. lb)  close by the papi l lae ,  
impulses  of opposite po la r i ty  (as r ega rd s  deviation 
of the  f i r s t  phase  of the impulses  re la t ive  to the i so -  
e l ec t r i c  line) were  found. This r e v e r s a l  of po la r i ty  
of the impulses  was evident ly  connected with the 
di rect ion of the i r  movemen t  along the nerve  f ibe r  
(Fig. 1, 2). If the nerve branch was divided p ro x i -  
ma l ly  to the e lec t rodes  (Fig. lc)  the impulses  of one 
polar i ty ,  i .e . ,  below the i soe lec t r i c  line, d i sappeared  

whereas  those  above the line were  r eco rded  as before  (Fig. 1, 3) Consequently,  in the f i r s t  case  the 
impulses  reached  the e lec t rodes  f rom the p rox ima l  side,  i .e . ,  an t idromica l ly .  

It  was the re fo re  in te res t ing  to d i scover  the influence of these  an t idromic  impulses  on the functional 
ac t iv i ty  of the r e c e p t o r s .  F o r  this purpose  two neighboring b ranches  were  chosen in the tongue; a f ferent  
impulses  were  r eco rded  f rom one and the other  was s t imula ted  by an e lec t r i c  cur ren t .  Because of the 
cons iderable  over lapping of the r e cep t o r  zones during this p rocedure  an t id romic  impulses  could be sent  
into the t es t  a r e a .  

The expe r imen t s  showed that  s t imulat ion of this type led to a dec rea se  in a f ferent  ac t iv i ty  (Fig. 2, 1, 
2, 3; 55, 51, and 13 impulses  respec t ive ly) .  This m a r k e d  inhibi tory effect  continued until 5 min a f t e r  each  
s t imulat ion (Fig. 2, 4; 14 impulses) .  A re tu rn  to the original  level  was obse rved  a f t e r  10-12 rain (Fig. 2, 5, 
6, 7; 60, 42, and 60 impulses  respect ive ly) .  

Br ief  (2 sec) s t imulat ion agains t  a background of an a f fe ren t  d ischarge  of the tas te  r e c e p t o r s  a lso  led 
to inhibition, although it was less  prolonged (1.0-1.6 sec).  

The resu l t s  of these expe r imen t s  showed that during adequate stzmulation of t as te  r e c e p t o r s  e l e c -  
t r i ca l  act iv i ty  m a y  spread  not only o r thodromica l ly ,  but also an t id romica l ly  to neighboring papil lae.  F igu -  
ra t ive ly  speaking,  in the course  of percept ion  of an adequate s t imulus ,  the news is pas sed  on f rom one tas te  
r e cep to r  to the next. Impulses  reaching  the papil lae and act ing an t id romica l ly  lead to inhibition of a f ferent  
act ivi ty .  The durat ion and intensi ty  of the effect  depend on the duration of s t imulat ion.  

The an t id romic  influence spread ing  along the b ranches  of the af ferent  f ibers  m a y  evidently be a na t -  
ur,al mechan i sm of in te rac t ion  between tas te  r e c e p t o r s .  As a r e su l t  of such inf luences ,ac t iv i ty  of the r e c e p -  
t o r s  may  be modif ied not only within the recept ive  zone innervated by that pa r t i cu l a r  f iber ,  but a lso  in a 
zone supplied by an a f fe ren t  f iber  not reached  b y a n t i d r o m i c  s t imulat ion,  yet shar ing  a common zone of 
over lapping.  

During the pe rcep t ion  of an adequate s t imulus,  in terac t ion  is thus obse rved  between tas te  r ecep to r s .  
This  in teract ion is evident ly  a component  of the ana lys i s  of informat ion a t  the pe r iphera l  r ecep to r  level .  
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