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The relat ionship between background and react ive fluctuations of visual cor t ical  potentials 
and phases of the r e s p i r a t o r y  cycle was investigated in 15 unanesthetized rabbits  by c o m -  
puter  analysis .  No constant cor re la t ion  was found. In 90% of cases  the cor re la t ion  be-  
tween the amplitude of fluctuations of potentials associated with the phases of resp i ra t ion  
and the mean integral  amplitude of the EEG was not more  than 3%. A constant andc lo se r  
cor re la t ion  under normal  conditions is an ar tefact ,  but repeated periods of a br ief  s t rength-  
ening of this cor re la t ion  are  a charac te r i s t i c  feature.  

Cor t ica l  evoked potentials (E Ps) are  a reflect ion of the synchronous activity of many neurons [9, i0]. 
Single unit responses  to the same st imulus under natural conditions are highly variable.  It is logical to 
assume that the mean  response  of a large number of neurons would be more  stable. However,  analysis  of 
the EPs  indicates that their  variabi l i ty under normal  conditions is high [4]. What is the reason for the 
change in the responses  of large groups of simultaneously working neurons under stable experimental  con-  
ditions ? In an at tempt to answer this question, attention was directed to the slight degree of order l iness  
of fluctuations in amplitude of EPs  in response  to success ive  flashes.  This order l iness  may be due to the 
effect of other  well known periodic p rocesses  in the body. These include fluctuations in the background 
activi ty of brain s t ruc tu res ,  and r e sp i r a to ry  and cardiac  rhythms.  

The object of this investigation was to analyze the r e sp i r a to ry  rhythms as a possible source of va r i -  
ability of the EPs .  

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

Exper iments  were ca r r i ed  out on 15 unanesthetized rabbits .  Potentials from the visual cor tex were 
recorded  by monopolar  and bipolar steel needle e lect rodes  from the pre l iminar i ly  scalped cranium. The 
cor t ical  potentials and r e s p i r a t o r y  movements  were recorded  on a type  ME-132V electroencephalograph.  
The sensor  for r e s p i r a t o r y  movements  was a type MPZ-1 at tachment  for measur ing  t issue impedance. 
Per iodic  components of the background potentials were isolated by means of a MAF-4B two-channel f r e -  
quency analyzer .  The resul t s  were analyzed by a type ATAS-401 four-channel  computer  p rogrammed  for 
averaging.  The following were analyzed: the original EEG and pneumogram,  and their harmonic compo-  
nents within the band of 2-4 osc i l la t ions / sec .  Scanning by the computer  was automatical ly t r iggered  at an 
assigned phase of the r e s p i r a t o r y  cycle.  Stimuli were generated by means  of a type MS-2PS photophono- 
s t imulator .  F lashes  were synchronized with the beginning of scanning or  were t imed by a delay unit to 
occur  at a par t icu lar  phase of the r e sp i r a to ry  cycle.  In each experiment  the period of observat ion was 
from 6 t o  8 h .  
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Fig. 1. Averaged evoked po ten-  
t ia l s  in v isual  co r t ex  of an an -  
anes the t ized  rabbi t .  In contro l  
cu rves  (1, 2) t iming  of f l a shes  
was independent of phases  of 
r e sp i ra t ion .  In subsequent  
cu rves  f lashes  were  switched 
on au tomat ica l ly  at the height of 
insp i ra t ion  (5, 6) or  a f t e r  a de -  
lay of 500 m s e c  (3, 4). Averaged 
r eco rd ing  of r e s p i r a t o r y  m o v e -  
m e a t s  (7); upward deviat ion of 
l ine c o r r e s p o n d s  to insp i ra t ion .  
Dura t ion  of each  ana lys i s  1 see ;  
number  of ana lyses  50. 

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

In control  expe r imen t s  without photic s t imulat ion visual  ana lys is  
r evea led  no co r r e l a t i on  between the phases  of r e sp i r a t i on  and b a c k -  
ground fluctuations of the EEG. However ,  for  each  animal,  without 
exception, per iods  of between a few seconds and 10 rain in durat ion 
were  obse rved  during which a significant  co r re l a t ion  between the two 
p r o c e s s e s  could be detected by compute r  analys is .  The co r r e l a t i on  
between the phases  of r e s p i r a t i o n  and the EEG was a s s e s s e d  quan-  
t i ta t ive ly  with the aid of the fo rmulas  of informat ion  theory.  F r o m  
5 to 15 m e a s u r e m e n t s  were  made for  each animal .  In 9070 of all  m e a -  
s u r e m e n t s  the ampli tude of the f luctuations of potent ials  a s soc ia ted  
with the phases  of r e sp i r a t i on  did not exceed 370 of the mean  ampli tude 
of the in tegra l  EEG. In i so la ted  c a s e s  the degree  of co r r e l a t i on  reached  
30%. Analysis  of the harmonic  components  of the EEG was a much  
m o r e  effect ive method of detect ing the cor re la t ion .  

In the expe r imen t s  with photic s t imulat ion,  the co r re l a t ion  b e -  
tween the c h a r a c t e r  of the E P s  and the phases  of r e sp i r a t i on  in each 
an imal  was jus t  as  inconstant .  An example  of such a co r re l a t ion  in 
one 'o f  the expe r imen t s  is  given in Fig. 1. In con t ra s t  to the control  
(curves  1 and 2), there  is an apprec iab le  inc rease  in the s t rength  of 
the late components  of the E P  (indicated by a r rows)  when the f lashes  
coincided with the height of insp i ra t ion  (curves  5 and 6). The r e -  
sponses  dur ing expi ra t ion  dif fered to a l e s s e r  degree  f rom the control  
(curves  3 and 4). 

The expe r imen ta l  r e su l t s  conf i rmed ce r t a in  p rev ious ly  published 
facts  concerning the background fluctuations in cor t i ca l  potent ia ls  and 
the i r  co r re l a t ion  with r e s p i r a t o r y  rhy thms  [1, 2, 6, 8]. Compute r  

ana lys i s  of this c o r r e l a t i o n  demons t r a t ed  i ts  inconstancy.  Only in ce r t a in  per iods  was it  poss ible  to detect  
with confidence EEG waves  which c o r r e l a t e d  with ~he r e s p i r a t o r y  rhy thms .  The s tabi l i ty  of the r e s p i r a t o r y  
rhy thms  on the EEG is  m o s t  p robab ly  an ar t i fac t ,  accord ing  to a soundly based hypothesis  [3, 5]. 

Changes  in E P s  dependent on the phases  of r e sp i r a t i on  main ly  affected the i r  late components .  Such 
changes were  obse rved  in al l  the expe r imen t s ,  but they l ikewise  w e r e  not constant  and occur red  for  shor t  
t ime  in t e rva l s .  Consequent ly ,  r e s p i r a t o r y  rhy thms  a re  a feeble source  of va r iab i l i ty  of po ten t ia l s  evoked 
by f l ashes .  C lea r ly  o ther  f a c t o r s ,  and not these ,  e s sen t i a l ly  de t e rmine  the per iodic  f luctuations in the c h a r -  
a c t e r  of the E P s .  I t  is an in te res t ing  fact  that  On the ave rage ,  the weak co r r e l a t i on  between r e s p i r a t o r y  
m o v e m e n t s  and f luctuat ions in the co r t i ca l  bipotent ials ,  b e c o m e s  apprec iab ly  s t ronge r  during ce r t a in  shor t  
pe r iods  of t ime.  
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