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The  action of ef ferent  s t imulat ion on unit act ivi ty  of the t a s te  r e c e p t o r s  of the f rog  tongue was 
studied. A deficiency of ca t echo lamines  following r e s e r p i n e  admin is t ra t ion  o r  perfus ion of 
the lingual v e s s e l s  with adrenoblocking agents  (inderal,  d ibenamine)preven t s  cent r i fugal  inhi-  
bition, whe reas  per fus ion  with an ad renomimet ic  (adrenalin) potent ia tes  this effect.  These  ef-  
fects  of adrenerg ic  substanc es w e r e  a lso  obse rved  in an imals  a f t e r  b i l a t e ra l  ext i rpat ion of 
the f i r s t  ganglion of the sympathet ic  chain. It is concluded that ca techo lamines  p r e sen t  in the 
papi l lae  a r e  essent ia l  for  cen t ra l  inhibi tory effects  on act ivi ty  of the t a s te  r e c e p t o r  appara tus .  
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The  a f fe ren t  flow of impulses  in the lingual ne rve  can  be control led  by influences reaching  the t a s te  
r e c e p t o r  appara tus  along ef ferent  f ibe r s  [1, 3, 14]. The exis tence  of ef ferent  synapses  on the r ecep to r  cel l  
[7, 16, 18] and of the r eco rdab le  in t r ace l lu la r  hyperpo la r i za t ion  r e sponse  to s t imulat ion of the lingual ne rve  
[4] sugges t  that this cont ro l  may be  effected through cent r i fuga l  inf luences on p r o c e s s e s  taking p lace  in the 
r e c e p t o r  cel l  i tself .  However ,  the question of the m e d i a t o r  of these  influences has not ye t  been adequately 
studied. The poss ib i l i ty  of par t ic ipa t ion  of a chol inergic  mechan i sm in these  cent r i fugal  influences has  
been sugges ted  [5]. Meanwhile the extens ive  sympathet ic  innervat ion of the t a s te  papi l lae  [9, 11, 19], the 
p r e s e n c e  of ad renerg ic  f ibers  inside the papi l la  [10], and the high content  of monoamine  oxidase  in the cen-  
t r a l  pa r t  of the papi l la  [12, 13] point to a poss ib le  ro le  of ca techo lamines  in the contro l  p r o c e s s e s .  The 
p r e s e n c e  of ves ic les  with an e l ec t ron -dense  c o r e  has  been demons t r a t ed  e l e c t r o n - m i c r o s c o p i c a l l y  in ef-  
fe ren t  endings forming synapt ic  contac ts  with the r e c e p t o r  cel l  [7, 15]. 

The  invest igat ion of the physiological  ro le  of ca t echo lamines  in the ef ferent  control  of functions of the 
c h e m o r e c e p t o r  appara tus  of the tongue is t he re fo re  of cons ide rab le  in te res t .  

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

Expe r imen t s  were  c a r r i e d  out on f rogs  (Rana t empora r i a )  immobi l ized  by injection of diplacin* o r  
l isthenon (0.3-0.4 ml  of a 2% solution) into the dorsa l  lymph sac.  Afferent  impu l ses  in r e s p o n s e  to i r r i g a -  
tion of the r e c e p t o r  su r f ace  of the tongue with tap w a t e r  o r  2 % NaC1 so lu t ionwere  r e c o r d e d  f r o m  branches  
of the lingual nerve .  The cen t r a l  end of the c o n t r a l a t e r a l  lingual ne rve  was s t imula ted  e lec t r i ca l ly  (100 Hz, 
3-5 V, 0.3 msec ,  durat ion 15 sec).  If n e c e s s a r y ,  cen t r i fuga l  act ivat ion of the sympathe t ic  s y s t e m  was 
blocked by p r e l i m i n a r y  b i l a te ra l  ext i rpat ion of the f i r s t  ganglion of the sympathet ic  chain. 

To inves t iga te  the ro le  of ca t echo lamines  in ef ferent  regulat ion,  subs tances  inducing ca techo lamine  
def ic iency ( reserp ine)  and subs tances  blocking adrenerg ic  t r a n s m i s s i o n  (inderal ,  dibenamine) o r  e x e ~ i n g  an 
ad renomimet i c  action (adrenalin) w e r e  used. R e s e r p i n e  (5 mg/kg)  was injected into the do r sa l  lymph sac of 
the an imal  24 h be fo re  the exper iment .  The  ca techo lamine  deficiency was ver i f ied  h is tochemica l ly .  D i -  
benamine  (1 - 10 -6 g /ml)  was applied to the r e c e p t o r  su r f ace  of the tongue for  20 rain. Inderal  (2" 10 -6 g /ml )  

1 ,3-di ( f l -p la tyneciniumethoxy)benz ene hydrochlor ide .  
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Fig. 1. Effect of reserp ine  orl inhibitory effect induced by e lect r ical  
stimulation of cont ra la te ra l  lingual nerve: A) effect of stimulation 
of the centra l  end of cont ra la te ra l  lingual nerve; ]3) the same  as A 
af ter  pre l iminary  administrat ion of reserpine;  1) initial r ecep to r  ac -  
tivity to action of 9.% NaC1 solution; 2-4) t he same ,2 ,  10, and 90 min 
respect ively af ter  electr ical  stimulation 
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Fig. 2. Action of rese rp ine  and 
inderal on the inhibitory effect 
of e lectr ical  stimulation of con-  
t ra la tera l  lingual nerve in de-  
sympathized animals:  I) initial 
inhibitory effect; 2) effect of 
reserpine;  3 )e f fec t  of inderal. 
Moment of stimulation marked 
by a r r o w .  Abscissa ,  t ime (in 
rain); ordinate, magnitude of r e -  
ceptor  response  (in %). 

and adrenalin (2" 10 -7 g/ml) were  perfused through the blood ves-  
sels of the tongue. When the data were  analyzed the number of 
spikes i n  5-sec t ime intervals  was counted under s teady-s ta te  d i s -  
charge  conditions. 

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  

Elect r ica l  stimulation of the centra l  end of the divided lingual 
nerve  c lear ly  inhibited afferent activity in the cont ra la te ra l  nerve.  
This effect was observed immediately af ter  the end of stimulation 
and reached its maximum (up to 50% of the initial activity) by the 
second minute. By the 10th-15th minute a gradual  increase  in f i r -  
ing rate  was observed,  but by the 20th-25th minute the normal  ra te  
was res tored  (Fig. 1A). P re l imina ry  (24 h before the experiment) 
injection of reserp ine  substantially weakened the centrifugal  influ- 
ences on the tas te  receptor  apparatus (Fig. 1B). These  resul ts  sug- 
gest that for  centrifugal influences on the recep tors  to take place, a 
definite level of catecholamines is neces sa ry  in the s t ruc tures  of 
the lingual papilla, for  his tochemical  investigations showed a de-  
c r e a s e  in the intensity of specific luminescence of adrenergic s t ruc -  
tures  in the papilla af ter  rese rp ine  adminis t rat ion [8]. 

However, reserp ine  could exhaust the catecholamine r e s e r v e s  in the cent ra l  adrenergic  s t ruc tures  
participating in centrifugal  influences also, and this would be ref lected in the cha rac t e r  of the observed ef-  
fect. To a s se s s  the role of eatecholamines located in the per ipheral  s t ructures ,  the cha rac t e r  of the cen-  
trifugal influences was studied during the action of adrenoblocking agents and adrenomimet ics  on the r e -  
ceptor  apparatus of the tongue. Application of dibenamine o r  perfusion with inderal was found to block the 
centrifugal  effects. Conversely,  perfusion with adrenalin as a rule potentiated these effects. 

The resul ts  a re  evidence of the part icipation of the local adrenergic  sys tem in the mechanism of cen-  
trifugal effects on the tas te  receptor  apparatus,  and they agree  with data indicating changes in the afferent 
spike flow from the recep tors  during electr ical  stimulation of the sympathetic sys tem [2]. 

According to data in the l i terature ,  in some cel ls  of the ret ina [17] and hai r  cel ls  of the cochlea [20] 
catecholamines a r e  presen t  and they do not disappear  af ter  desympathization of the organ. To study the 
question of a possible link between the effect observed in the present  experiments  and the sympathetic ne r -  
vous system,  experiments were  ca r r i ed  out on animals af ter  desympathization of the tongue. The effect of 
stimulation of the cent ra l  end of the lingual nerve  on the recep tor  apparatus of the tongue remained  in these 
animals (Fig. 2, curve  1). However, reserpinizat ion in this case  also abolished the centr ifugal  effects (Fig. 
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Fig. 3. Effect  of adrenalin on the inhibitory effect of e lec -  
t r ica l  s t imulat ion of the con t ra l a t e ra l  lingual ne rve  in the de-  
sympathized animal;  A) inhibitory effect  on desympathized 
animal;  B) the same a f te r  perfusion with adrenal in  (1 �9 10 -7 
g/ml) ;  1) initial r e c e p t o r  activity in response  to action of tap 
water ;  2-4) the same,  2, 5, and 20 min respec t ive ly  a f te r  e l ec -  
t r ica l  st imulation.  

2, cu rve  2). The inhibitory centr i fugal  effect  observed  in the desympathized animals  could also be abolished 
by perfusion with inderal .  Moreover ,  a f te r  adminis t ra t ion of inderal ,  a t empora ry  r ev e r s a l  of the effect 
was observed,  with marked  facil i tat ion of the r e sponses  of the r e cep to r s  to centr i fugal  st imulation (Fig. 2, 
cu rve  3). Perfus ion with adrena l in  potentiated the inhibitory effect  (Fig. 3). 

P r e se rva t i on  of the effects  of r e se rp ine ,  adrenoblocking agents,  and adrenomimet ics  a f te r  desym-  
pathization of the tongue may indicate e i ther  that ea techolamines  of nonsympathetic origin par t ic ipa te  in the 
mechanism of the centr i fugal  effects  o r  that adrenergic  f ibers  unconnected with the f i r s t  ganglion of the 
sympathetic chain a r e  presen t .  

The problem of whether  ca techolamines  a re  the t rue  media tors  of centr i fugal  influences on the tas te  
r e c e p to r  sys tem,  like the prob lem of the mechanism of the i r  action, sti l l  r emains  open for  discussion.  
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