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Inha la t ion  of a gas  m i x t u r e  containing 2-3% e ther  causes  ini t ial  act ivat ion of co r t i ca l  unit ac t iv i ty  
followed by depress ion  (but not comple te  inhibition)~ Higher  concent ra t ions  of e the r  (6 and 12%) slow the 
f requency of unit ac t iv i ty ,  lower  spike ampl i tude  in a s tepwise  manner ,  and cause  comple te  d i s a p p e a r a n c e  of 
action potent ia ls .  

Few pharmacodynamic  s tudies  of e the r  have been made a t  the level  of s ingle  units of the cen t ra l  
nervous  s y s t e m  [3,4] .  To d e t e r m i n e  the s ens i t i v i t y  of cor t i ca l  neurons  to e the r  and to examine  the phys io -  
logical m e c h a n i s m  of depress ion  of co r t i ca l  function during e the r  anes thes i a  of changes in neuronal  ac:- 
t ivity m u s t  be studied during inhalat ion of this anes the t ic  in d i f ferent  concent ra t ions .  Because  of the c u r -  
rent  impor tance  of th is  p rob l em  the p r e s e n t  inves t igat ion was under taken.  

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

Acute expe r imen t s  were  c a r r i e d  out on 16 adult ca ts  weighing 2.1-3.8 kg. The skull  was  t rephined 
and t r acheo tomy  p e r f o r m e d  under nembutal  o r  hexobarbl ta l  anes thes i a  (45-60 mg/kg) .  Unit  ac t iv i ty  was 
recorded  f r o m  neurons of the s e n s o r i m o t o r  co r t ex  by means  of g l a s s  m i c r o e l e c t r o d e s  (external  d i a m e t e r  
0.8-1.5 ~ ) fi l led with 3M KCl. Mi c roe I ec t rodes  w e r e  introduced by means  of an o i l -ope ra t ed  m i c r o m a n i -  
pulator  [1]. Potent ia ls  we re  r eco rded  through the cathode fol lower  and ampl i f i e r  of an "Alve r"  e l e c t r o -  
encephalograph on a type I ~ I O F - 2  CRO. 

The e the r -oxygen  mix tu re  (2, 3, 6, and 12%) was p repa red  in a Douglas bag immed ia t e ly  before  use 
and admin i s t e r ed  through the t r acheo tomy  tube. The expe r imen t  begma 2.5-3 h a f t e r  the end of the p r e p -  
o ra to ry  opera t ion .  The initial background ac t iv i ty  was observed  fo r  10-30 mia  while the ca t s  inhaled a i r  
or  oxygen. 

The effect  of e ther  on the ac t iv i ty  of 44 neurons  was inves t igated.  

Stat is t ical  ana lys i s  of the expe r imen ta l  data  was c a r r i e d  out by  the method of d i r ec t  d i f f e rences  [2]. 

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

The f requency c h a r a c t e r i s t i c s  of act ion potent ia ls  of the co r t i c a l  neurons  were  c o m p a r a t i v e l y  s t ab le  
during inhalation of a i r  or  oxygen:. 

Inhalat ion of an e the r -oxygen  m i x t u r e  containing 2 or  3% e ther  caused changes in background c o r -  
t ical  unit ac t iv i ty .  The act ion of e the r  b e c a m e  apparen t  in the  f i r s t  5 min~as an i nc r ea se  in f requency  of  
unit d i scha rges  (Table 1). 

The phase  of act ivat ion of spontaneous  d i s c h a r g e s  during the act ion of low concent ra t ion  of e the r  
(2 and 3%) lasted from 5 to 30 min in individual neurons. 

Under the influence o f a  6% ether-oxygen mixture depression of the spontaneous activity of most neu- 
rons (8 of 13) also took place after transient activation (Table i). In every case the activity mainly con- 
sisted of groups of large numbers of spikes. The unit discharges quickly became exhausted, and a step- 
wise decrease in amplitude of the spikes was observed. CompLete inhibition of unit activity was not ob- 
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TABLE I. Changes in FrequenCy of Spontaneous Cortical Unit Dis- 
c h a r g e s  d u r i n g  Inha la t ion  of E t h e r  ~ i  • roD) 

Experimental 
conditions 

Inhalation 

Inhalation of 12% ether;, 
ne~ohs with inil2al 
increase in frequency 
of discharges 

2 5 min 10 min 30 rain 60 rain Recovery 

Inhalation of 2%and 7.6 [2,1• II,5• [ 4.6• [ 3.5• 7.0 
3% ether P<O,Ot P<O,02 [ P>O,05 

Inhalation of 6%ether 63 13.2• 10,0• 2 O• : 5 3• 6,8• 
P<O,05 - P>O,05 P<O,05 P<O,05 P>O,05 

5,8 0 0 

i2,4 

25,8• 
P<O,~ 

4,6• 
P<O,Ol 

neurons without 
initial increase in 
frequency of dis- 
charges 

8,1• 
P<0.05 

1,9• 
P<0,05 

4.8• 
P>0,05 

3,7-+- 4,0 
P<O,05 

F i g .  1 F i g .  2 

F i g .  1. Unit  a c t i v i t y  of m o t o r  c o r t e x  b e f o r e  (A) and 10, 13, 15, 20, 
and  30  min  (B) a f t e r  beg i rmiag  of i nha la t ion  of  6% e t h e r - o x y g e n  m i x -  
t u r e .  F r o m  top  to  bo t tom:  ECoG,  unit a c t i v i t y .  

F i g .  2. DLsappear~anee of unit  a c t i v i t y  in m o t o r  c o r t e x  d u r i n g  i n -  
h a l a t i o n  of 12% e the r - -oxygen  m i x t u r e .  A) B e f o r e ,  B) 3,  5,  6, 7 ,  and 
8 rain a f t e r  b ~ i n , ~ i a g ,  and C) 6 mha a f t e r  end of i n h a l a t i o n  of  e t h e r .  

ECoG not  r e c o r d e d .  
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served under these conditions Wig. 1). Paral le l  with depression of activity of some neurons,  other cor t ical  
units began to d ischarge .  

During inhalatton of 12% ether the action potentials of 15 neurons (from a total of 19) disappeared in 
the f irst  i0 rain and the potentiats of the other fou.r neurons disappeared within 20-25 rain after the be -  
ginning of inhalation. In 6 cases  complete inhibition of unit activity was preceded by a sharp increase  in 
frequency of spikes (Fig. 2). In the other 9 cases  the frequency of the spontaneous activity was reduced 
f rom the very  beginning. The number of active units in the cor tex decreased  during inhalation of 12% 
ether;  30 rain af ter  inhalation began no active units could be detected in the cor tex.  

When inhalation of ether was discontinued the cort ical  unit activity returned t 9 its initial level. After 
the action of 6% ether,  action potentials of individual neurons appeared af ter  2-18 rain, while after  inhala- 
tion of 12% ether  they appeared after  6-45 rain, 

The resul ts  described above show that ether produces regular  changes in unit activity in the c e r e -  
bral  cortex.  Under the influence of low concen t r a t i ons  (2 and 3%) of the anesthetic action Potentials of the 
r, eurons are  not depressed.  In the initial period of ether action a phase of activation of unit activity takes 
place. Marked depress ion  of-potentials is found ~h~a h ~  cohcentrat ions (6 and 12%) of ether are  inhaled. 
The activation phenomenon is a0t a specific response of c~-~'rtical cel ls .  A. I. Shapovalov [3] observed it in 
17% of spinal neurons during ether  anesthesia.  Sppntane'ous activi ty is known to reflect  the s tate  of synaptic 
mechanisms of the neurons and not of the neuc0ns themselves [3]. It is c lea r  that changes in cort ical  unit 
activity under the influence of e ther  may be due to disturbance of the activity of ei ther  of these elements 
or  of both together .  
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