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The afferent impulsation of various modal i t ies ,  as is wel l  known, exerts a substantial effect  upon the regulation 
of respiration [10, etc .] .  The inhibition of the act ivi ty  of the respiratory apparatus during deepening of narcosis may 
be explained not only by a reduction of the react iv i ty  of the neurons of the central  nervous system, but also by a sub- 
stantial  contraction of the influx of afferent pulses to the respiratory center as a result of b lockage of the ret icular  
formation of the brain stem by narcotics [12, 13, 14, 17]. When excessive intrapulmonary pressure is created,  the in-  
flux of afferent pulses into the central  divisions of the nervous system, both from the receptors of lung distention and 
from most of the other receptor fields, is undoubtedly intensified [11]. Consequently, the changes in the respiration 

under the act ion of excessive pressure in a narcot ized an imal  should differ from those in a nonnareotized animal .  
Only individual  facts indicat ing a weakening of the adaptive mechanisms for respiration under excessive intrapuI- 
monary pressure have been described in the l i terature [1, etc.] .  

Since a direct  relationship of the ret icular  formation of the brain stem to the reception,  reprocessing, and trans- 
mission of the flux of afferent impulses entering the central  nervous system has been demonstrated, it  is be l ieved 
that under the action of aminazine ,  which blocks the ret icular  formation and influences respiration under normal 
conditions [2, 5-8], changes should occur in the neuroreflex regulat ion of the respiratory apparatus under conditions 
of excessive pressure. We have encountered no such investigations in the l i terature.  

The purpose of this work was to determine the influence of narcosis and aminaz ine  on the nature of respiration 
in a state of excessive intrapulmonary pressure and to determine more precisely the s ignif icance of afferentation in 
the change in the work of the respiratory apparatus under conditions of excessive pressure in the lungs. 

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

Acute experiments were conducted on cats under ether and nembutal  narcosis (30-40 mg/kg  intraperi toneally) .  
In an investigation of the effect  of narcosis, a waking state and ether (or nembutal) narcosis was al ternated in each 
animal .  In another series of experiments,  10-15 rain after cessation of the del ivery of ether vapors, the animals re-  
ce ived injections of aminaz ine  into the muscles of the femur (5 mg/kg) .  The excessive intrapuhnonary pressure of 
medic ina l  oxygen, equal  to 30 mm Hg, was created with a series-produced aviat ion oxygen instrument, connected 
to the lungs of the animal  through a tracheotomy tube. In response to a 2 rain increase in the intrapuhnonary pres- 
sure, the animals exhibi ted a delay in respiration (apnoea), then the respiratory motions were r e s u m e d - t h e  so-ca l led  
slipping away occurred, immedia t e ly  followed by stoppage of respiration. Somet ime after the excessive intrapul-  
monary pressure was disconnected, normal respiration was restored. Such influences were repeated many times. In 
the intervals between them, the animals breathed atmospheric air. It was shown ear l ier  [1] that the effects of respir- 
ation under excessive intrapuhnonary pressure of oxygen do not differ from the effects of respiration under excessive 
air  pressure. 

The effect  of narcosis and aminaz ine  on the work of the respiratory apparatus under conditions of excessive in-  
trapulmonary pressure was judged according to the e lec t r i ca l  act ivi ty  of the intercart i laginous portion of the internal  
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intercostal  muscles in the 3rd-4th intercostal  space and of the rectus abdominis muscle,  the duration of the respira-  
tory lag, moment  of onset of stoppage of respiration, and duration of the period of slipping away before and after the 
inject ion of these substances. 

Steel  needle electrodes were used to draw off the e l ec t r i ca l  act ivi ty  of the muscles. The influence of narcosis 

was invest igated on 15 cats, that  of aminaz ine  on 14. 

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

We had noted ear l ier  i t ]  that the duration of the lag in respiration under the act ion of excessive intrapulmonary 
pressure in animals under superficial  narcosis was shorter than in animals  in a state of more profound narcosis. It 
was also shown that when narcosis is deepened,  the duration of the respiratory lag increases [9]. 

In this investigation,  in which a state of narcosis and a waking state were a l ternated in each  animal ,  the res- 
piratory lag under excessive intrapulmonary pressure lasted an average of 22• 5 see during ether narcosis. After the 
del ivery of ether had stopped, and the an imal  had awakened, the lag was reduced on the average to 32• 3 sec; i .e . ,  
was decreased by 45% (P = 0.001). A subsequent in ject ion of nembutal  again led to an increase in the duration of 

the lag period, to 21• see on the average.  

In addition to increasing the period of lag in respiration, narcosis induced a substantially ear l ie r  onset of stop- 
page of respiration, During ether narcosis, 64• 13 sec elapsed before the onset of stoppage of respiration; in the same 
animals,  the stoppage of respiration without narcosis occurred g0% later,  (P < 0,001), while after the inject ion of 
nembutal ,  the t ime until  the onset of stoppage of respiration was reduced to an average of 56• 32 sec. 

Thus, in the narcot ized animals,  the duration of the period of slipping away was reduced both as a result of 
lengthening of the respiratory lag and as a result of the ear l ie r  onset of the stoppage of respiration. 

It might  be fel t  that the contract ion of the period of slipping away, i .e . ,  the reduction of the to lerabi t i ty  of 
respiration under excessive intrapulmonary pressure during the act ion of narcotics shows the impor tance  of neurore-  
flex mechanisms in regulat ing the work of the respiratory apparatus under these conditions. 

The sequence of changes in the respiration under excess pressure, i .e . ,  the r ep lacement  of the lag by slipping 
away, followed by stoppage of respiration, just l ike the nature of the par t ic ipat ion of the muscles in the respiratory 
motions, was found to be the same in animals  in a state of narcosis and in animals  not subjected to its action.  How- 

ever, in nonnarcotized cats, the respiration during the period of slipping away was distinguished by great  constancy 
of the duration of inhalat ion,  the frequency and depth of the respiratory motions (Fig. 1, A, B). In the narcot ized 
animals,  during respiration under excessive intrapulmonary pressure, the duration of inhalat ion was substantially in-  
creased, while the duration of exhalat ion changed l i t t le .  Continuous (nonphase) ac t iv i ty  during the period of the 
respiratory lag was sharply weakened,  and a more substantial reduction of the frequency of the respiratory motions 
and decrease in the ampl i tude  of the e lec t r i ca l  ac t iv i ty  of the muscles were noted (especia l ly  the rectus abdominis 

muscle in respiration under excessive intrapulmonary pressure) (see Fig, 1, B-D). 

After the in ject ion of aminaz ine ,  the respiration of the animals  under normal pressure became  less frequent 
and somewhat deeper.  Correspondingly to the increase in the duration of inhalation,  the act ivi ty  in the internal  in-  
tercostal  muscle also became  more protracted (Fig. 2, A, B, C). In the rectus abdominis muscle,  the act ivi ty  was 

substantially reduced in a number of experiments (see Fig. 2, B, C). 

The inject ion of aminaz ine  did not produce any signif icant  changes in the duration of the respiratory lag. 

The t ime until  the onset of stoppage of respiration after the inject ion of aminaz ine  was reduced from 117~:7 to 
68• 11 sec, i .e . ,  by 42% on the average (P < 0.00t) ,  so that the duration of the period of slipping away was apprec i -  

ably contracted.  

The nature of the respiratory motions did not change signif icantly during respiration under excessive pressure. 
After the inject ion of aminaz ine ,  when excessive intrapulmonary pressure was created,  the respiratory motions be -  
c ame  less frequent than under the conditions of excessive intrapulmonary pressure before the in ject ion of aminazine;  
moreover,  exhalat ion became longer than inhalat ion (see Fig. 2). 

The act ivi ty  of the muscles after the inject ion of aminaz ine  under conditions of respiration under excessive in -  
trapulmonary pressure did not differ s ignif icantly from the ac t iv i ty  of the muscles before the in ject ion of this prepar-  

ation. 
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Narcotics of various kinds substantially change the reactions of the an imal  to external  influences. The pre-  
dominant  effect  of narcosis on the centrat  nervous system, i .e . ,  the inhibit ion of the ac t iv i ty  of the higher divisions 
of the nervous system, reduces the functional potent ia l i t ies  Of the animal .  In addit ion to the general ly  accepted  
ideas of the mechanism of the action of narcosis, as a pharmacologica l  deafferentation of the cerebral  cortex, the 
hypothesis has been advanced that the narcotic state develops as a result of the disconnection of the nonspeeific ton-  
ing impulsation of the ascending ret icular  formation of the brain stem [18, 16, 17]. Probably narcotics, act ing on 
the re t icular  formation of the brain stem, weaken the influx of afferent impulses and thus reduce the inhibit ing ef-  
fect  on the nervous system of the act ivat ing ret icular  formation. The more substantial inhibit ing effect of nembutal  
in comparison with ether is indicat ive  in connection with this. 

Such an effect  of narcosis as a whole does not change the rearrangement  of the regulat ion of respiration, which 
occurs under the influence of excessive intrapulmonary pressure, since it does not disturb the in t imate  mechanisms 
of the function of the neurons of the respiratory center,  but weakens the possibility of conservation by the neurons of 
the intracentral  coordination relationships in the nervous system, newiy developed during excessive intrapulmonary 
pressure. It has been shown [4] that the discharging act iv i ty  of the inspiratory neurons gradual ly  decreases toward 
the end of the period of slipping away, and the frequency of pulses in the discharge decreases. Thus, as narcosis be -  
comes deeper,  the supplementary reserve potent ia l i t ies  of the neurons of the bulbar respiratory center  in mainta ining 
new intracentral  interrelationships are reduced. 

The basic processes or reorganizat ion of respiration under excessive pressure in the lungs (respiratory lag, per-  
iod of slipping away, and stoppage of respiration) also undergo certain changes under the influence of aminazine .  
Probably the mechanism of adaptat ion of the respiratory center to excessive intrapulmonary pressure is closely related 
to the functioning of the re t icular  formation. In view of this, the antagonist ic influences of aminaz ine  and adrenal in  
on respiration under excessive pressure are of definite interest: adrenalin in large doses causes a lengthening of the 
respiratory lag and inhibition of the act ivi ty  of the muscles, but does not affect  the frequency of respiration under 
excessive intrapulmonary pressure and the duration of the period of slipping away [a]; aminaz ine ,  on the other hand, 

does not significantly affect  the duration of the respiratory lag and the e l ec t r i ca l  ac t iv i ty  of the muscles, but caused 
a slow down of respiration and a substantial reduction of the period of slipping away. Moreover, the inject ion of one 
of these substances against a background of the act ion of the other exerts an opposite influence.  

The antagonism of the influence of aminaz ine  and adrenalin indicates the par t ic ipat ion of ret icular  neurons 
in the reorganizat ion of the work of the respiratory apparatus during the creat ion of excessive intrapulmonary pres- 
sure [4]. Moreover, the different effects of aminaz ine  and adrenalin once again emphasize  the different physiologi-  

cal  nature of the appearance of the respiratory lag and the onset of stoppage of respiration; i .e . ,  these substances ex-  
ert different effects upon individual  units of the complex chain of intracentral  relationships during the act ion of ex-  
cessive intrapuhnonary pressure, although they do not disturb the sequences of unit development .  

Hence, investigations of the influence of narcotics and aminaz ine  on respiration under excessive intrapuhnonary 
pressure show the defini te  significance of the state of the central  nervous system in the pecul iar i t ies  of the ret icular  
formation, in the tolerat ion of diff icult  conditions of respiration, i .e . ,  in the rnaintenance of new intracentral  re la t ion-  
ships of the neurons of the respiratory center,  developed under the act ion of changed afferentation. 

S U M M A R Y  

Creation of excessive intrapuhnonary pressure (EIP) in cats at first caused delay in respiration followed by re-  
sumption of respiratory movements ( i .e . ,  escape) and by arrest of respiration after a cer tain t ime.  In narcot ized an i -  

mals the duration of the escape period decreased both as a result of prolongation of respiratory delay and also as a 
result of a faster onset of cessation of respiration. 

In animals  under deep anesthesia the duration of inspiration under excessive intrapulmonary pressure increased 
considerably while the duration of expirat ion changed but slightly. 

In respiration under excessive pressure following aminaz ine  injection,  substantial changes in respiratory delay 
are absent, while the period before the onset of respiratory arrest decreases 11/2 t imes as a result of which the dura- 
tion of the escape period becomes less. Respiratory movements becomes less frequent than before aminazine  in jec -  
tion, expirat ion growing to a greater length than inspiration. 
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Al l  a b b r e v i a t i o n s  of  p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are l e t ter -by* le t ter  t r a n s l i t e r -  

a t i o n s  o f  the  a b b r e v i a t i o n s  as  g iven  in the or ig ina l  R u s s i a n  journal .  Some or all of  th is  peei-  

od i ca l  l i t era ture  may welI be a v a i l a b l e  in Engl ish  translat ion.  A c o m p l e t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  back  of  th i s  i s s u e ,  
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