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Acute expe r imen t s  on unanesthet ized cats  showed that amidopyr ine  (10 or  20 mg/kg ,  in t r a -  
venously) lowers  the level  of spontaneous unit act ivi ty in the tha lamic  nucleus and leads to 
grouping of unit d i scha rges  and a s imul taneous  i n c r e a s e  in ampli tude of focal  p r i m a r y  e l ec -  
t r i ca l  r e sponses .  It is  suggested that ,  on the one hand, synchronizat ion of evoked unit r e -  
sponses  both in the tha lamus  and in the cor tex ,  and on the other  hand, a lowering of exc i ta -  
bil i ty of neurons  in the s o m a t o s e n s o r y  pro jec t ion  co r t ex ,  pa r t i c ipa t ing  in in terzonal  connec-  
t ions,  may contr ibute  to the mechan i sm of action of amidopyr ine  on the t h a l a m o - e o r t i c a l  
level  of the s om a t os ens o ry  s y s t em .  
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Acute expe r imen t s  on unanesthet ized cats  have shown that amidopyr ine  (5, 10, 20, 30 mg/kg ,  i n t r a -  
venously) i n c r e a s e s  the ampli tude of r e s p o n s e s  in the p o s t e r i o r  ven t ra l  nucleus of the tha lamus (n.u and 
in the second soma t os ens o ry  a r e a  of  the co r t ex  ($2) to e l ec t r i ca l  s t imulat ion of the super f ic ia l  radial  ne rve .  
Changes in the response  in n .VPL affect  only that p a r t  of the r e sponse  that is connected with the pos tsynapt ic  
p r o c e s s ,  i .e . ,  the in terneuronal  d i scha rge .  

The object  of this invest igat ion was to study the action of amidopyr ine  on the conduction of excitat ion 
along specif ic  pro jec t ion  s y s t e m s .  

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

Acute experiments were carried out on 20 cats. All preliminary manipulations were performed under 
hexobarbital anesthesia (40 mg/kg, intraperitoneally). The wound surfaces were infiltrated with 0.25~ pro- 
caine solution. The animal was then immobilized with listhenon and artificially ventilated. Electrodes were 
inserted into n.VPL by reference to Jasper and Ajmone-Marsan's atlas of the cat brain. The superficial 
radial nerve and the first somatosensory area of the cortex (SI) were stimulated. In some experiments, 
evoked potentials were averaged by means of a special ART-1000 computer. The cortex was stimulated 
through a bipolar surface electrode (interelectrode distance 1.5 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  

The effect  of amidopyr ine  (20 mg/kg)  was studied on the act ivi ty of a single r e l ay  neuron in n .VPL.  
Spontaneous activity of the tha l amo-c r i t i ca l  neuron of the unanesthet ized animal  consisted of aper iodic  single 
d i scharges .  Amidopyrine  a l te red  the cha rac t e r  of the spontaneous act ivi ty of this neuron: grouped high- 
frequency b u r s t s  of  d i scha rges ,  sepa ra ted  by long per iods  of absence  of unit act ivi ty  appeared .  
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Since the ampli tude of the r e s pons e  in the project ion co r t ex  evoked by p e r i p h e r a l  ne rve  s t imulat ion 
re f lec t s  not only p r o c e s s e s  taking p lace  in cor t ica l  neuronal  s y s t e m s ,  but also changes affecting the a f fe ren t  
volley in the p reced ing  s tages  of t r ansmis s ion ,  it b ecame  n e c e s s a r y  to de te rmine  the  s ta te  of the cor t ica l  
mechan i sms  themse lves  under the influence of amidopyr ine .  The  r e sponse  in cor t ica l  a r e a  $2 to s t imulat ion 
of the homologous region of r ep resen ta t ion  in cor t ica l  s o m a t o s e n s o r y  a r e a  S1 was chosen as the model  for  
such an ana lys i s .  Af t e r  injection of amidopyr ine  the ampli tude of the pos i t ive  and negat ive phases  of the 
in terzonal  r e sponse  and the number  of high-frequency waves  i n c r e a s e s .  Whereas  be fo re  injection of amido-  
pyr ine ,  th ree  h igh-f requency waves  could be detected in the pos i t ive  phase  of the r e s p o n s e ,  a f t e r  injection of 
amidopyrine  the number  of h igh-f requency waves  rose  to five. 

In the next s e r i e s  of exper iments  the in terzonal  r e sponse  w a s  invest igated in $2 before  and a f t e r  in- 
jection of amidopyr ine  (10, 20 mg/kg)  during a change in the s t rength of the s t imulus  in S1 f rom threshold 
to sup ramax ima l .  The  r e sponse  threshold was ra i sed .  Fo r  instance,  whe reas  an ampli tude of the s t imulat ing 
pulse Of 9 V in a r ea  $1 be fo re  injection of amidopyr ine  was the threshold level  for  genera t ion  of the initial  
posi t ive  wave and even for  the appearance  of the f i r s t  h igh-frequency wave on it, a f te r  t]~e injection of amido-  
pyr ine  in a dose of  10 m g / k g  the same  st imulus evoked only a hardly v is ib le  pos i t ive  wave,  and a f te r  in jec-  
tion of 20 m g / k g  the response  was v i r tua l ly  absent .  T h e s e  resu l t s  indicate the marked  sensi t ivi ty  of these 
p a r t i c u l a r  fo rmat ions  of the CNS to the action of amidopyr ine .  

The i nc r ea s e  in ampli tude of the postsynapt ic  component  of the focal response  in n .VPL points to an 
i nc rea se  in the number  of units in that nucleus which par t i c ipa te  in the p r i m a r y  response .  This  is probably  
because  of a change in the p r o p e r t i e s  of the t ha l amo-co r t i c a l  neurons .  Th i s  hypothesis  is conf i rmed by 
t r ans fo rmat ion  of the c h a r a c t e r  of the spontaneous act ivi ty of the tha lamic  nuclear  re lay  units under  the 
influence of amidopyr ine .  Since the p resynap t i c  component  of the r e sponse  is  v i r tua l ly  not inc reased ,  p r e -  
sumably amidopyr ine ,  in the doses  used,  causes  lit t le change in the t r ansmis s ion  of af ferent  impulses  at 
the spinal  re lay  level  (the nuclei of the do r sa l  columns).  

Similar  e lec t rophys io logica l  mani fes ta t ions  of the action of drugs  were  observed  by the w r i t e r s  p r e -  
Viously in expe r imen t s  with subnarcot ic  doses  of ba rb i t u r a t e s  [2, 3, 7]. However ,  there a re  d i f ferences  in 
the action of amidopyr ine  and ba rb i tu ra t e s  on the neuronal  s y s t e m s  of the projec t ion  cor tex ,  chiefly affect ing 
the c h a r a c t e r  of the in terzonal  r e sponse .  The  appearance  of interzonal  r e sponses  in the soma tosenso ry  co r -  
tex is due to involvement  of d i r ec t  co r t i co -co r t i c a l  connections and i t  t akes  p lace  on account of the p a r t i c i -  
pation of neuron s y s t e m s  actually in the co r t ex  [4-6, 8, 9]. An impor tan t  fea ture  of the in terzonal  r e sponses  
is  the p r e sence  of h igh-f requency waves  which accompany  the development  of the slow wave of the complex.  
Whereas  ba rb i tu ra t e s  reduce  the number  of h igh - f r equency  waves of the in terzonal  r e sponse ,  the action of 
amidopyr ine  is manifes ted  as an Inc rease  in ampli tude of the h igh-f requency waves and in thei r  number .  
Th is  may be connected with the synchroniza t ionof  unit d i scha rges  in a r e a  $2 in r e sponse  to st imulation of 
a r e a  S1. At the s ame  t ime amidopyr ine  causes  an i nc rea se  in the r e sponse  threshold of units  respons ib le  
for  slow potential  generat ion.  This  suggests  that synchronizat ion of the r e sponses  of cor t ica l  neurons  is 
accompanied by a genera l  lowering of the i r  exci tabi l i ty .  
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