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Ether  anesthesia  and surgica l  operations lowered the serum osmotic p r e s su re  in ra ts .  If the 
osmotic  concentrat ion was f i r s t  lowered by adminis t ra t ion of water  to the animals ,  anesthesia  
and operations gave the opposite effect. Changes in the sodium and potassium concentrat ions 
were not paral lel  to the cor responding  changes in the total osmotic  p res su re  of the blood. 

During exposure to extreme conditions marked changes occur in the water and salt balance of the 
body, including changes in the osmotic pressure of the extraeellular fluid [3, 4, 7]. 

The writers' previous investigations [6] showed that during operations the total osmotic pressure of 
the blood serum may change in either direction. 

After analysis of clinical material the hypothesis was put forward that the reason for these opposite 
changes in the blood osmotic concentration could be differences in the initial level of this parameter. 

EXPERIMENTAL METHOD 

To test this hypothesis experiments were carried out on 48 male albino rats weighing from 200 to 340 
g, divided into 6 series (with 8 rats in each series). Series I consisted of control (intact) animals, the rats 
of series II were anesthetized with ether for 5 min, the rats of series Ill were subjected to ether anesthesia 
and subsequent operative trauma, consisting of laparotomy and traction on the root of the mesentery for 30 
see (15-20 pulis), and the rats of series IV were warmed to 37 ~ given water by gastric tube in a dose of 3 
rot/100 g body weight, in o rde r  to lower the total osmot ic  p r e s su re  of their  blood. In the experiments  of 
se r ies  V, water  was given for a second time after  an interval of 30 rain, and 15 rain la ter  the animals were 
anesthetized with ether.  In the experiments  of se r ies  VI, after  adminis t rat ion of water  to the animals they 
were anesthetized with ether  and t rauma was then applied. The rats  were sacr i f iced by decapitation. The 
total osmotic  p r e s su re  of the blood was determined by the method of Barger  and Rust,and the sertum potas -  
sium and sodium concentra t ions  es t imated by flame photometry.  The resul ts  were analyzed by stat is t icai  
methods [8]. The ra t io  

osmotic  p r e s su re  produced by Na 
K =  

total osmotic pressure 

was calculated [10]. 

EXPERIMENTAL RESULTS 

In the intact animals ether anesthesia lowered the total osmotic pressure, but did not change the se- 
rum potassium and sodium concentrations of the value of K. The surgical operation, against the background 
of anesthesia, lowered the osmotic pressure of the blood still further. The decrease in the serum potassium 
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TABLE 1. Changes in Osmot ic  P r e s s u r e  and Concentra t ion  of Uni-  
va lent  Cat ions in Blood of Rats  a f t e r  Opera t ive  T r a u m a  

~ ~ ~1 Osmotic concentra- 
'B ~ tion of blood serum 

(in osmol/kg H20) 
�9 . 

(D 

[ 
II 

Ill 

IV 

V 

VI 

290, 05+9,23 
250,5_3,40 
P<0,001 

180 ,16+5 ,35  
P<0,001 
193,66-+8,1 
P<0,001 
248,5_+ l 1,05 
P<0,001 
242,3___21,5 
P<0,001 

Concentration of cations in blood serum (meq/litcr) 

Potassium 

6,57_0,26 
5, I l 0,74 
P>0,05 
4,6-+__0,29 

P<0,001 
7,29_0,59 
P>0,05 
4,98_+0, 14 
P<~0,001 
6, 17_+0,68 
P>0,05 

Sodium 

152,2+3,36 
141,41__4,79 
P>0,05 
147,33+6,09 
P> 0,05 
148, ]6___9,63 
P>0,05 
136,35_+_6,6 
P<O,OO[ 

149,0_+7,8 
P>0,05 

0,52_0,06 
o, 56_+0,05 
P>0,5 
0,82__.0,08 
P<0,001 
0,76_+0,04 
P<0.001 
0,54___0,03 
P>0,05 
0,64-+0, 08 
P>0,05 

concentra t ion  in tMs case ,  com pa red  with i ts  init ial  level ,  was s ta t i s t i ca l ly  signif icant ,  but was indis t in-  
guishable f rom the values  obtained dur ing anes thes ia .  The value of K inc reased  under these  c i r cums tances .  

Adminis t ra t ion  of wa te r  to intact  r a t s  led to a m a r k e d  d e c r e a s e  in the total  osmot ic  p r e s s u r e  but had 
no effect  on the level  of univalent  cat ions in the blood s e rum.  The value of K rose  sharp ly  on account  of the 
d e c r e a s e  in osmot ic  concentra t ion.  

Anes thes ia  a f t e r  wa te r  loading r a i sed  the blood osmot ic  p r e s s u r e  above its initial  level  ( se r i e s  IV) 
but lowered the s e r u m  po tass ium concent ra t ion  and the value of K. 

Opera t ive  t r a u m a ,  inflicted on the an imals  anes thet ized a f t e r  water  loading, had no signif icant  effect  
on the osmot ic  p r e s s u r e .  However ,  com pa re d  with the init ial  level  ( se r i e s  IV), this st i l l  r ema ined  high 
(Table 1). 

These  expe r imen t s  conf i rmed  the hypothesis  that changes in the total osmot ic  p r e s s u r e  of the blood 
s e r u m  a f t e r  exposure  to e x t r e m e  conditions depend on the initial  value of this p a r a m e t e r .  If intact  an imals  
were  anes the t ized  and t r auma t i zed ,  the osmot ic  concentra t ion fell ,  but if  i ts  concentra t ion was f i r s t  lowered 
by admin i s t r a t ion  of wate r ,  these  p r o c e d u r e s  had the opposite effect .  The expe r imen t s  conf i rmed the de -  
ve lopment  of hypokal iemia  in r e s pons e  to opera t ive  t r a u m a  [5, 6]. The d i spa r i ty  obse rved  prev ious ly  by the 
w r i t e r s  [6] between the total  osmot ic  p r e s s u r e  and the concentra t ion  of univalent cat ions in pat ients  also 
was conf i rmed  by these  expe r imen t s .  This  was p robab ly  due to the p re sence  of r egu la to ry  m e c h a n i s m s  of 
homeos tas i s ,  which,  despi te  the fact  that  opera t ive  t r a u m a  was inflicted under di f ferent  conditions f rom 
those which exis ted init ial ly,  a r e  a imed  at  main ta in ing  the opt imal  level  of water  and sa l t  homeos tas i s .  
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