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The dynamics of condit ioned reflexes during inhala t ion of ether have not been studied. Only one observation 

has been descirbed [7], in which the e lec t rocor t icogram condit ioned reflex changes were studied during the develop-  
ment  of ether narcosis, but which did not account for the concentrations of ether inhaled, and in which a de ta i led  

analysis of the effect of the drug on basic cor t ica l  processes had not been made. 

In this work we have studied the changes in the condit ioned reflexes of dogs under the effect  of 1 and 2% of 

ether in oxygen, 

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

This study was made on 5 t racheotomized  dogs according to the classical  Pavtovian method for a l imentary  

condit ioned reflexes. These dogs had f i rmly established stereotypic condit ioned reflexes to a positive metronome - 
Mira (+), l ight,  t ac t i l e  s t imulat ion and the different iated metronome - M60 (-). The control determinations of the 
magnitudes of condit ioned reflexes were made on these animals inhaling oxygen, one day previous to the app l i ca -  
l ion of ether. The e ther -oxygen mixture was adminis tered to the animals through bypassing the upper respiratory 
channels, v ia  the opening the trachea,  so that they were not aware of the presence of ether. Determinations of the 
concentrat ion of ether inhaled were made continuously [3] by the method of thermal  analysis. For 15 rain prior to 
the introduction of ether the dogs breathed pure oxygen. Ether was inhaled by the dogs for 20 to 60 rain. Ten to 

forty days were altowed to elapse between applicat ions of ether. 

A total  of 26 experiments with ether and 178 experiments in which the re-es tabl ishment  of condit ioned re-  

flexes was studied, were conducted. 

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

It was established that a mixture of 1~ ether in oxygen did not produce any appreciable  changes in the b e -  

havior of the animals.  At the same t ime  the established condit ioned reflexes became  changed in old dogs (the m a g -  
ni tude of the condit ioned reflexes to a weak st imulant ,  the t ac t i l e  stimulus, was decreased, and the differentiat ion 
became  free from inhibi t ion (Fig. 1), 

A sharp decrease in the condit ioned reflex to the t ac t i l e  s t imulat ion (1.5-3 t imes) took p lace  in 8 out of 17 
experiments,  in 7 experiments this value  did not change appreciably,  while in the dog Seryi ,  in 2 experiments,  i t  
exceeded  1.5 t imes the in i t i a l  values, An apprec iable  decrease of the conditioned reflex to Mlz 0 (+), (1.8-2.8 
t imes) was noted in 3 experiments.  In 2 experiments (dogs Seryi and Dik), its value  rose 1.5 t imes as compared 
with the control, wMle in the remaining 12 experiments i t  did not change. A sharp weakening of the condit ioned 
reflex to light (2.8-3 t imes) took place in 2 experiments in the dog Pushok and in 1 exper iment  in the dog Dik, The 
to ta l  value of the conditioned reflexes during the period of the entire experiment  always fel l  in 3 dogs (18-37% in 
Reks, 4-28% in Milka, and 10-30% in Pushok), as compared to the control values. In Seryi and Dik a s imilar  low- 
ering of the to ta l  value of condit ioned reflexes (12-65%) was noted in 5 experiments out of 10. In 4 other exper i -  
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Fig. 1. Changes in conditioned reflexes during inhalation 
of 1% ether in oxygen. I) Dog Milka; ID dog Pushok. The 
magnitude of conditioned reflexes is given in the number 
of drops of saliva. Initial values represented by clear 
columns. 
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Fig. 2. Changes in conditioned reflexes during 
inhalation of 2% ether in oxygen. I) Dog Milka; 
II) dog Pushok. Legend as in Fig. 1. 

ments the total value of the conditioned reflexes became in-  
creased 9 to 48% but it did not change in 1 experiment in 
the dog Seryi. The freeing of inhibition of differentiation to 
1-5 drops per S0 see of the isolated differentiation stimulant 
was observed in 7 experiments out of 17. 

Inhalation of 2% ether had an effect on the behavior 
of the dogs. During the first 1-2 min the orientation reac-  
tion became developed, and later a locomotor agitation set 
in. The locomotor excitation became inhibited for a while, 
when accompanied by a loud call. However the reaction to 
calling by name and to the appearance of the experimentor 
was retained. When offered food, the dogs ate. In all the 
dogs there was noted a "spontaneous" salivation of 8-7 drops 
per minute. Under the effect of 2% ether the conditioned re- 
flexes in the dogs Milka and Pushok became decreased in all  

experiments. This was accompanied by the development of  
equalizing, paradoxal and ultraparadoxal hypnotic phases 
(Fig. 2). Especially noticeable upsets of the dogs' general be-  
havior and conditioned reflexes were noted at the first and 

the second application of 2% ether. In the dog Seryi the weakening of conditioned reflexes, accompanied by an 
upset of motor relationships between the conditioned stimuli in the equalizing and the paradoxal phases, was noted 
in one out of three experiments, at the first application of 2% ether. In two other experiments the magnitude of 
the conditioned reflexes to a strong stimulus, /qIi20 (+), and to a medium stimulus (light), exceeded the initial values, 
while the conditioned reaction to a weak stimulus (tactile) in one experiment was decreased by one half, and in 
another experiment it was not changed. In all experiments there was noted a freeing of differentiation from in- 
hibition (1-6 drops per S0 sec). 
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The restoration of condit ioned reflexes following inhalat ion of ether occured after 2-4 days in the dogs Reks 

and Pushok, after 2-7 days in Dik, after 6-10 days in Milka, and after 5-15 days in Seryi. The general  behavior of 

dogs became  normal ized  at once following the appl icat ion of the 2% ether in oxygen mixture, 

The above data show that  the condit ioned reflexed in dogs are al tered during inhalat ion of re la t ive ly  low con- 
eentrations of ether (1-2%) for 20-60 rain, in the absence of a prel iminary preparation of animals with morphine or 
any other drug. According to data from l i terature  [4, 5, 6] this may be explained by a direct  action of ether on the 
re t icular  substance of the brain and on the ceils of the cortex [1, 2]. 

S U M M A R Y  

The object  of study was the dynamics of conditioned secretory food reflexes in dogs during 20-60 rain in-  

hala t ion of a 1-2% ether-oxygen mixture. It was found that a 1% ether mixture, without causing a change in gen- 
eral  dogs' behavior,  provokes a reduction of the condit ioned reflex to a weak s t imulat ion and disinhibition of the 
capac i ty  for differentiation.  The total  intensity of condit ioned reflexes usually declines by 4-65% below the con-  
trol level.  Upon inhalat ion of a 2% ether mixture, dogs develop a motor unrest. The condit ioned reflexes are re -  
duced in a l l  dogs, the capac i ty  for differentiat ion is disinhibited, and the ul t raparodoxical  and paradoxical  phases 
come on the scene. The restoration of conditioned reflexes following inhalat ion of ether in small  concentrations 
occurs on the 2nd-15th day. 
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