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Inject ion of a subconvuls ive dose of s t rychnine,  which blocks inhibi tory synapses ,  considerably  
potent ia tes  the re f lex  act ivi ty  of the r e s p i r a t o r y m u s c l e s i n  r e sponse  to sc ia t ic  ne rve  s t imula -  
tion and inhalation of a hypercapn ic  mixture .  Inhibi tory synapses  thus prevent  excess ive  hypo-  
capnia  induced by hypervent i la t ion.  
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Strychnine is  a s t imula to r  of r e sp i r a t ion .  I ts  action is due to blocking of inhibi tory synapses  [4]. How- 
ever ,  i t  does not affect  the vagal  inhibi tory r e f l ex  f rom the lungs [1-3]. I t  can be postulated that  the m e c h a -  
n i s m o f a c t i o n o f  s t rychnine  on the r e s p i r a t o r y  s y s t e m  depends on i ts  disinhibi tory act ion on motoneurons  
innervat ing the r e s p i r a t o r y  musc le s .  To analyze this question the effect  of subconvulsive doses  of s t rychnine 
(0.07 mg/kg)  was studied on: 1) r e s p i r a t o r y  r e f l exes  induced by s t imulat ion of the cen t ra l  end of the divided 
scia t ic  nerve ,  and 2) act ivi ty  of r e s p i r a t o r y  musc l e s  induced by inhalation of a hypercapnic  mixture .  

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

Exper imen t s  were  c a r r i e d  out on 12 ca ts  anes thet ized with uret tmne (1.5-2.0 g/kg,  intravenously) .  
Record ing  e l ec t rodes  were  sutured to the s t e rna l  pa r t  of the diaphragm. The cent ra l  ends of the divided 
scia t ic  ne rve  were  s t imula ted  with square  pulses  0.5 m s e c  in duration and with a f requency of 10 Hz. A gas 
mix tu re  consis t ing of 6% CO 2 in a i r  was  used. 

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

Before  inject ion of s t rychnine  the r e sp i r a t ion  ra te  was 24.5 �9 1.4 pe r  minute.  The threshold  of the 
r e s p i r a t o r y  r e f l e x  (quickening of r e s p i r a t o r y  d i scharges  of the diaphragm) was 20-30 V. When s t imulat ion of 
the ne rves  ceased,  r e sp i r a t i on  was immedia te ly  r e s to r ed .  Subconvulsive doses  of s t rychnine  caused a ve ry  
slight i nc rea se  in r e sp i r a t i on  r a t e  (27.5 • 2.1), and s o m e t i m e s  a lso  an i nc r ea se  in the r e s p i r a t o r y  d i scharges  
of the diaphragm. 

After  inject ion of the subconsuls ive  dose of s t rychnine the threshold  of the r e s p i r a t o r y  r e f l ex  was 
reduced by 75-80%. The r e s p i r a t i o n  r a t e  r eached  36 .0*  1.7 and r ema ined  at this level  for  15 sec  to 1 min  a f te r  
the end of ne rve  s t imulat ion.  

Inhalation of the hypercapnic  mix tu re  caused an i nc rea se  in the depth and f requency of the r e s p i r a t o r y  
d i scharges .  After  injection of s t rychnine ,  inhalation of the s ame  gas mix tu re  caused a sha rpe r  inc rease  in the 
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Fig. 1. EMG of the d iaphragm.  1) R e s p i r a t o r y  d i scharges  under no rma l  conditions, 2) before 
inject ion of subconvutsive doses  of s t rychnine  (inhalation of a hypercalSnic m ix tu r e  i n c r e a s e s  
the f requency and depth of r esp i ra t ion) ,  3) af ter  injection of subconvulsive dose of s t rychnine 
(inhalation of a hypercapn ic  mix tu re  i n c r e a s e s  r e s p i r a t o r y  d i scharges  much more  strongly).  

intensi ty of r e s p i r a t o r y  vol leys  and the  appea rance  of act ivi ty  in new motor  units (Fig. 1). 

Inhibi tory synapses  thus play an impor tan t  ro le  in the prevent ion of excess ive  hypervent i la t ion,  which 
gives r i s e  to s e v e r e  hypocapnia and poss ib le  d is turbance  of the function of the nervous s y s t e m  and regulat ion 
of r e sp i ra t ion .  
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