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After  admin is t ra t ion  of a~ apnea-producing  dose of lysthenon (succinylcholine bromide) ,  spikes con-  
tinue to appear  in neurons  of the bulbar  r e s p i r a t o r y  cen te r ,  but with an inc rease  in the duration of vol leys 
of spikes ,  number  of spikes ,  mean  f requency per  volley,  and duration of in terva ls  between vol leys.  The d i s -  
t r ibut ion of in te rva ls  between spikes  in the volley is undisturbed.  Ar t i f ic ia l  r e sp i r a t i on  quickly shor tened 
the durat ion of the vol leys  and reduced  the number  of spikes per  volley.  When ar t i f ic ia l  r e sp i r a t ion  was 
stopped, the apneic p ic ture  of unit vol ley act ivi ty was repea ted .  

After  the cessa t ion  of r e s p i r a t o r y  movemen t s ,  rhy thmic  vol leys  of spikes  continue to pass  f rom the 
r e s p i r a t o r y  cen te r  to the d iaphragm [2, 10]. Recent  invest igat ions have shown thatwith  the a r r e s t  of r e s p i r -  
a tory  m o v e m e n t s  as a r e s u l t  of admin i s t r a t ion  of musc l e  re laxants ,  spike act ivi ty of ce r t a in  groups of r e -  
s p i r a t o r y  neurons  r e m a i n s  intact  [3, 4-9]. The durat ion of the vol leys  and the number  of spikes per  volley 
inc rease  cons iderably  under these  c i r cum s t ances .  

It  has been suggested that these  changes a re  the r e s u l t  of in ter rupt ion  of the flow of a f fe ren t  impulses  
f rom s t r e t ch  r e c e p t o r s  of the lungs and r e s p i r a t o r y  musc l e s  a f te r  cessa t ion  of r e s p i r a t o r y  movemen t s .  On 
this bas t s , i t  can be postulated that the forced  res tora t ion  of r e s p i r a t o r y  movemen t s  (ar t i f ic ia l  respi ra t ion)  
m u s t  r e s t o r e  the no rma l  c h a r a c t e r  of spike act ivi ty of the r e s p i r a t o r y  neurons  through re sumpt ion  of the 
per iodic  a r r i v a l  of a f ferent  impulses  as  a r e su l t  of s t re tch ing  of the lungs and chest  wall.  

The object  of the p r e s en t  invest igat ion was to make  a quanti tat ive ana lys i s  of the r e sponses  of var ious  
groups  of neurons  in the r e s p i r a t o r y  cen te r  (RC) a f t e r  the cessa t ion  and forced r e sumpt ion  of r e s p i r a t o r y  
m o v e m e n t s  in o rde r  to es tab l i sh  the ro le  of per iodic  a f fe ren t  impulses  in the fo rmat ion  of the r e s p i r a t o r y  
cycle.  

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 ea ts  anes the t ized  with nembutal  (35-40 mg/kg) .  Spike act ivi ty  of 
neurons  in the bulbar  RC was r eco rded  ex t race l lu la r ly  by means  of g lass  m i c r o e l e c t r o d e s  (1-3 ~; 2.5 M 
KC1). R e s p i r a t o r y  m ovm en t s  were  in te r rup ted  for  shor t  per iods by intravenous injection of lysthenon (0.4- 
0.6 mg/kg) .  The durat ion of vol leys  of impulses  in var ious  phases  of r e sp i ra t ion ,  the number  of spikes ,  
the mean  f requency of spike d ischarge ,  the duration of in terva ls  between vol leys,  and the distr ibution of in-  
t e rva l s  between spikes in the volley were  analyzed.  Activi ty of 19 neurons  (11 insp i ra to ry  and 8 expiratory)  
was r ecorded .  

EXPERIMENTAL RESULTS 

After injection of an apnea-producing dose of lysthenon the volleys of impulses continued to appear in 
respiratory neurons (Figs. IA and 2]3, C), although substantial quantitative changes in activity took place. 
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Fig. 1. Changes in act ivi ty  of i n sp i r a to ry  neuron a f te r  abolit ion 
of r e s p i r a t o r y  movemen t s  by lysthenon. A) Norma l  resp i ra t ion ;  
B) changes in r e sp i r a t i on  and neuronal  act ivi ty  a f te r  in jec t ionof  
lysthenon; C) r e s p i r a t o r y  movemen t s  absent .  Top record ing  
shows unit act ivi ty,  bot tom shows r e s p i r a t o r y  m o v e m e n t s  ( inspi-  
r a t i o n -  expirat ion).  
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Fig. 2. Changes in act ivi ty  of exp i ra to ry  neuron a f t e r  
abolit ion of r e s p i r a t o r y  m o v e m e n t s  by lysthenon and dur -  
ing a r t i f i c ia l  r e sp i ra t ion .  A) Norma l  resp i ra t ion ;  B) r e -  
s p i r a t o r y  m o v e m e n t s  absent;  C) a r t i f i c ia l  resp i ra t ion ;  
D) r e sumpt ion  of no rma l  r e sp i ra t ion .  T i m e  m a r k e r  1 sec.  
Legend as  in Fig. 1. 

As the act ion of lysthenon developed, the r e s p i r a t o r y  cycle  was gradual ly  lengthened and the ampli tude of 
r e s p i r a t i o n  dec rea sed  until the r e s p i r a t o r y  m o v e m e n t s  ceased  comple te ly  (Fig. 1B). After  the cessa t ion  of 
r e s p i r a t o r y  movemen t s ,  the number  of sp ikes  i nc reased  by 1.67 4- 0.71 t imes ,  and the durat ion of the volley 
of spikes  d i scharged  by insp i ra to ry  neurons  inc reased  by  a somewhat  s m a l l e r  degree  (by 1.42 �9 0.4 t imes},  
as  a r e su l t  of which the mean  spike f requency per  vol ley inc reased  v e r y  slightly (by 1.19 4- 0.4 t imes) .  The 
in terval  between vol leys  of i n sp i r a to ry  neurons  was lengthened on the ave r age  by 1.21 4- 0.17 t imes ,  c o r r e -  
sponding to an i nc rea se  in durat ion of vol leys  of the exp i ra to ry  neurons  (by 1.35 4- 0.37 t imes) .  During apnea 
for  40-100 sec,  the obse rved  p a r a m e t e r s  of act ivi  W of the in sp i r a to ry  neurons  showed no essen t ia l  change. 

Applicat ion of a r t i f ic ia l  r e sp i r a t i on  quickly shor tened the duration of the vol leys  and reduced  the num-  
be r  of spikes  per  volley,  but these  p a r a m e t e r s  did not r e a c h  the i r  initial  va lues  (Fig. 2C). Af ter  a r t i f ic ia l  
r e sp i r a t i on  had been stopped, the apneic c h a r a c t e r  of spike act ivi ty  of the neurons  was r e sumed .  

Simultaneously with the a r r e s t  of r e sp i ra t ion , the  number  of spikes  pe r  volley of the exp i ra to ry  neurons  
was inc reased  on the ave r age  by 1.55 4- 0.36 t imes ,  and the durat ion of the vol leys (by 1.35 • 0.37 t imes)  and 
the mean  f requency of spikes per  volley (by 1.27 4- 0.32 times} also inc reased .  The duration of in te rva ls  b e -  
tween vol leys  showed only a slight i nc r ea s e  (by 1.06 4- 0.34 t imes) .  

These  changes were  obse rved  in s eve ra l  groups of neurons  di f ferer ing both in the dis tr ibut ion of spikes 
in the volley and in the re la t ionship  between vol leys and the phase of r e sp i ra t ion .  Cha rac t e r i s t i ca l ly ,  the 
Wpical dis t r ibut ion of spikes  in the volley assoc ia ted  with different  groups of neurons  was not d is turbed a f t e r  
the cessa t ion  of r e s p i r a t o r y  m o v e m e n t s  (Fig. 1C). The or iginal  fo rm of act ivi ty of the r e s p i r a t o r y  neurons  
was comple te ly  r e s t o r e d  as soon as the act ion of lysthenon ceased  (Fig. 2D). 

The r e s u l t s  indicate that the abil i ty of r e s p i r a t o r y  neurons  to d ischarge  with r egu l a r  vol leys,  and also 
the c h a r a c t e r  of dis t r ibut ion of spikes  in the vol leys,  a r e  independent of the rhy thms  of a r r i v a l  of a f fe ren t  
impulses  indicating the degree  of s t re tching of the lungs and r e s p i r a t o r y  musc l e s .  The neurons  r e t a in  the i r  
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inherent rhythms of volley activiW, with the characteristic configuration of spikes, despite the cessation of 
periodic reflex influences. Consequently, the ability of respiratory neurons to generate rhythmic volleys of 
spikes is a property of the internal organization of the RC and is independent of the periodic component of 
the afferent flow, which merely determines the quantitative parameters of volley activity of the respiratory 
neurons. 
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