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After bilateral  sympathicovagotomy on cats  anesthetized with chloralose acute experiments  
showed that the depriming action of adrenalin (100 #g/kg)  and acetylcholine (15 ttg/kg) on 
the l inguo-maxi l la ry  ref lex is unconnected with their  action on the per ipheral  components 
of the ref lex a rc  or  with excitation of r ecep to r s  of the autonomic nervous sys tem and it is 
not due to changes in the hemodynamics .  Adrenalin and acetylcholine reduce the amplitude 
of evoked polysynaptic d ischarges  recorded  f rom the central  end of the divided maxil lo-  
hypoglossal  nerve in response  to stimulation of the central  end of the divided lingual nerve 
both in intact animals and af ter  intercol l ieular  bra in  section. 

Previous  investigations showed that serotonin, adrenalin,  and acetylcholine produce marked inhibi- 
tion of the l inguo-maxi l la ry  reflex in cats [6]. The depriming effect of serotonin on this reflex takes place 
through the part icipat ion of serotonin recep to r s  in the caudal portion of the brain stem. 

In the investigation descr ibed below the action of adrenalin and acetylcholine on the l inguo-maxi l lary  
ref lex was analyzed. 

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

Exper iments  were ca r r i ed  out on 50 cats  anesthetized with chloralose (80 m g / k g ,  intravenously),  on 
which bilateral  sympathicovagotomy was per formed.  The brain of some cats was intact, and intercol l icu,  
la r  section of the brain s tem was pe r fo rmed  on the r e s t  [7]. The l inguo-maxfl lary  ref lex was recorded  
mechanographical ly  [1] and e lec t rographica l ly  [3]. The effect of adrenalin and acetylcholine on neuromus-  
cular  t r ansmiss ion  was studied with special  re fe rence  to the myoneural  synapses  of the tibialis muscle .  
Adrenalin (100 #g/kg)  was injected intravenously in most  experiments ,  and acetylcholine (15 #g/kg)  was 
injected into the carot id a r t e ry .  In some experiments  adrenalin and acetylcholine were  injected into the 
lateral  ventr ic le  [8]. Adrenalin and acetylcholine also were injected into the carotid a r t e ry  after  s tabil iza-  
tion of the ar ter ia l  p r e s su re  [4]. Statistical analysis  of the resul ts  was ca r r i ed  out by Student's method [2]. 

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

The resul ts  showed that 15-20 sec after  intravenous injection of adrenalin and intracarot id injection 
of acetylcholine the l inguo-maxi l la ry  reflex was inhibited on the average by 45 • 0.8% (P < 0.001) and 
37.2 • 5.2% (P < 0.01), respect ive ly .  

To determine the level of the nervous  sys tem involved in the depriming effect of adrenalin and acetyl -  
choline the effect of these drugs on different components of the l inguo-maxi l lary  reflex arc  was studied. 
These substances were found to have no effect on the t r ansmiss ion  of excitation through the myoneural  
synapses of the tibialis muscle .  The experiments  showed that the blocking effect of adrenalin and acetyl -  
choline on the l inguo-maxi l la ry  reflex is not due to their  effect on the sensory  component of the ref lex arc  
(nerve endings in the tip of the tongue). In the experiments  in which the l inguo-maxfl lary  reflex was r e -  
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Fig. 1. Effect of adrenalin (A, B) and acetylcholine (C, D) on evoked 
potentials recorded  f rom central  end of maxi l lo-hypoglossal  nerve 
in response  to stimulation of central  end of divided lingual nerve:  1) 
amplitude of d ischarges  before injection of drugs;  2,3) amplitude of 
d ischarges  15 sec and 5 rain, respect ively ,  after  injection of drugS. 
A and C - intact animal; B and D - "cervean isole ~ preparat ion.  Ef-  
fects of adrenalin and acetylcholine on evoked potentials were s imi-  
l a r  in type in all 5 experiments .  

corded electrographical ly ,  when the strength of the reflex was ref lected in the size of the d ischarges  r e -  
corded in the central  end of the divided maxil lo-hypoglossal  nerve in response to stimulation of the central  
and of the divided lingual nerve,  i.e., after  isolation of the per iphera l  (sensory and motor) components of 
the reflex arc ,  showed that adrenalin and acetylcholine par t ly  reduce the amplitude of the polysynaptic d is -  
charges  (Fig. 1A, C). 

In the experiments  in which adrenalin and aeetylcholine were injected into the la tera l  ventr ic le ,  so 
that the drugs could not penetrate to the per ipheral  port ions of the reflex arc ,  inhibition of the linguo- 
maxi l lary  reflex was distinctly observed as before.  For  instance, after  injection of adrenalin and acetyl-  
choline into the blood s t r eam the ref lex was blocked to the extent of 50.1 -~ 5.9% (P < 0.001) and 44.2 • 
5.9% (P < 0.002), respect ively ,  while af ter  their  injection into the la teral  ventr icle  the corresponding fig- 
ures  were 29 * 3.3% (P < 0.001) and 52.5 • 6.3% (P < 0.002). 

It might be supposed that the effect of adrenalin and acetylcholine on the l inguo-maxi l lary  ref lex is 
due to general  hemodynamic changes. However, the experimental  resu l t s  showed that general  hemodynam- 
ic dis turbances do not play a decisive role in the action of these drugs on the reflex. For  instance,  where-  
as blocking of the ref lex by adrenalin and acetylcholine before stabilization of the a r te r ia l  p re s su re  
amounted to 48 • 7.3% (P < 0.01) and 66.8 • 7.9% (P < 0.01), respect ively ,  after  stabilization of the p r e s -  
sure the corresponding f igures were 51.2 • 3.5% (P < 0.001) and 66.8• 10.9% (P < 0.01). In addition, 
af ter  in t raventr icular  injection of these drugs the a r te r ia l  p r e s su re  level did not change significantly [9, 
10], although adrenalin and acetylcholine dist inctly inhibited the reflex. 

In view of the var ied  picture of the effects of adrenalin and acetylcholine on the per ipheral  portion of 
the autonomic nervous sys tem [5], it might be assumed that blocking of the ref lex was due to a change in 
the activity of the different par t s  of this system.  However, it must  be r emembered  that all the experiments  
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were  ca r r i ed  out a f te r  b i la tera l  sympathicovagotomy. F u r t h e r m o r e ,  injection of the drugs into the la teral  
vent r ic le  prevents  thei r  penetra t ion to the v i sce ra l  r e cep to r s  and to the carot id  sinus zones; never the les s ,  
considerable  inhibition of the l inguo-maxi l la ry  re f lex  took place.  

These resu l t s  suggest that the inhibitory action of adrenal in  and acetylcholine on the l inguo-maxi l la ry  
re f l ex  is independent of thei r  effect  on the r ecep to r s  of the per iphera l  port ion of the autnomic nervous  sys-  
tem.  

To local ize  the effect  of adrenal in and acetylcholine in the central  nervous  sys tem a s e r i e s  of exper i -  
ments  was ca r r i ed  out af ter  brain section at the in te rco l l icu la r  level  and 1.5 mm ros t r a l l y  to the an te r io r  
bo rde r  of the pons. In these exper iments  the ability of these drugs to a l te r  the amplitude of the polysynap-  
t ic  d ischarges  r eco rded  in the cent ra l  end of the motor  nerve  was studied. The resu l t s  showed that in te r -  
col l icular  brain section has no effect  on the action of adrenalin,  whereas  the action of adrenalin on the 
evoked potentials was slightly weakened (Fig. 1C, D). Probably  brain s t ruc tu res  located above the level  of 
t ransec t ion  are  involved in the mechanism of action of acetylcholine on the l inguo-maxi l la ry  ref lex.  

The blocking effect of adrenalin on the l inguo-maxi l la ry  re f l ex  thus takes place with the par t ic ipa-  
tion of the corresponding adrenerg ic  sys tems  of the caudal port ion of the brain s tem,  while cholinergic 
s t ruc tu res  both in the caudal port ion of the brain s tem and at h igher  levels  of the centra l  nervous  sys tem 
are  involved in the depriming action of acetylcholine.  
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