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Iu t raper i tonea l  injection of 6% ammonium chlor ide  solution (40 m g / 1 0 0  g body weight) into ra t s  led 
to the development  of acute pu lmonary  edema and death of the animal .  Hype r the rmia  of the ra t s  (rectal  
t e m p e r a t u r e  39-41 ~ intensified,  while e ther  anes thes ia  and hypothermia  (rectal  �9  20-23 ~) p r e -  
vented development  of pu lmonary  edema.  

Although considerable  at tention has been paid to the study of pu lmonary  edema [1-5], many aspec ts  of 
this  highly impor tant  problem have not yet been f inal ly solved. 

We have studied the effect  of high and low t em p e ra tu r e s  in animals  anes thet ized with e ther  on the 
development  of toxic pulmonary  edema.  

EXPERIMENTAL METHOD AND RESULTS 

Pulmonary edem~ was produced by intruperitoneal injection of 6~ ammonium chloride solution in a 
dose of 40 r ag /100  g body weight. 
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Experiments  were per formed on 262 albino rats  in which the body tempera ture  was measured  by an 
e l ec t ro the rmomete r .  The degree of pu lmonary  edema was determined by microscopic  investig-ation of the 
lungs and calcutat ioa of the pulmonary  coefficient (PC). The experimental  resul ts  are  given in Table 1. 
The development of pulmonary edema under normal  external  environmental  conditions (experiments of 
ser ies  I) was st udied in 46 ra t s .  Injection of ammonium chloride into intact rats led to the development of 
pulmonary edema and to death of all the animals .  In the 60 ra ts  in se r i e s  II pulmonary  edema was produced 
af ter  hyper thermia  had been produced in the animals  in an incubator at  40-50 ~ for 15 min. H ) ~ e r t h e r m i a  
intensified the pulmonary  edema in all the animids .  In 60 animals  pu lmonary  edemas was produced in a 
state of hypothermia (cooling of the body in an external  t empera tu re  of --17 ~ with a recta l  t empera tu re  of 
20-23 ~ (series liD. Cooling prevented the development of pulmonary  edema in all the animals .  In s e r i e s  
IV, pulmonary edema was produced in a state of light e ther  anesthesia .  Pu lmonary  edema developed in 18 
of the 24 animals .  In se r i e s  V pulmonary edema was produced in a state of deep e ther  anes thes ia ,  ma in -  
tained for  1 h. Pulmonary  edema developed in only two of the 24 animals  af ter  waking. In s e r i e s  VI, an i -  

m a l s  deeply anesthet ized with e ther  were placed for  15 min in an incubator at 40-50% af ter  which pu lmonary  
edema was produced.  Of the 24 animals ,  15 died, but pulmonary edema could not be found in any of them 
microscopica l ly ,  and the increase  in pu lmonary  coefficient  was evidently associa ted with severe  congest ion 
of the lung t issue with blood. In s e r i e s  VII pu lmonary  edema was produced af ter  deep e ther  anes thes ia  had 
fallen to 23-19 ~ Hypothermia against  a background of e ther  anes thes ia  prevented the development of edema 
in 22 of the 24 animals .  

Hence, hypothermia against a backg-round of light e ther  anes thes ia  and deep ether  anes thes ia  last ing 
1 h prevented the development of pu lmonary  edema.  Hyper the rmia ,  both when acting alone and in conjunc-  
tion with e ther  anes thes ia ,  had aa  unfavorable effect  on the development of the acute pulmonary edema.  
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