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During the f i r s t  24 h a f te r  infliction of a burn cover ing 30-35% of the body surface  of rabbi ts ,  
d i s turbances  of the wa te r  and e lec t ro ly te  balance develop, re f lec ted  in a dec rease  in d iures i s ,  
hyponat r iemia ,  hyperka l iemia ,  u r emia ,  and changes in the concentrat ion of e l ec t ro ly te s  in the 
e ry th rocy te s .  AdmInis t ra t ion  of 150 ml /kg  body weight pure water  to the an imals  during the 
f i r s t  7-8 h a f t e r  t r a u m a  leads to still  more  marked  d is turbances  of the wa te r  and e lec t ro ly te  
balance.  Adminis t ra t ion  of 0.85% NaC1 solution instead of wa te r  to the rabbi t s  p revents  the 
onset of many of these  d is turbances .  

Informat ion concerning the wa te r  and e lec t ro ly te  balance in the initial per iod of burns is conflicting 
[1, 3, 41. 

Changes in the wa te r  and e lec t ro ly te  balance during the 24 hours  af ter  burning were  studied in e x -  
pe r imen t s  on 46 rabbi ts .  

EXPERIMENTAL METHOD 

A burn covering 30-35% of the body surface in the region of the trunk affecting the akin and the super- 
ficial layers of the skeletal muscles was produced by radiant heat [2]. During the 24 h before trauma the 
animals received water ad lib. After burning, the rabbits of series I received water ad lib. as before ; ani- 
mals of series II received 3 doses of water, each 150 ml/kg, by gastric tube during the 7-8 h after trauma ; 
and the animals of series III received 150 ml kg 0~ solution by the same method. The concentra- 
tions of Na and K in the plasma and erythrocytes were determined by flame photometry, and the 24-h diu- 
resis was measured. The plasma nonprotein nitrogen concentration was determined by the Rappoport- 
Eichhorn method. Blood was taken from the external jugular vein. The total 24-h intake of water by drink- 
lag and with the food was determined, and the 24-h diuresis was measured by catheterization of the ani- 
mal's bladder. The rabbits were kept in metabolism cages. The water balance for the 24-h period was 
calculated by the formula: B = (W I-w)-(F-FI), where B represents the difference between the quantity of 
fluid entering and leaving the body, W and W I the weights of the rabbits at the beginning and end of the 24-h 
period respectively; F the weight of the solid residue of food consumed by the rabbits during the 24-hperiod; 
and F 1 the weight of solid residue of the excreta during the 24-h period. Formation of endogenous water 
in the body and the effect of gas exchange on the change in body weight of the animals were disregarded in 
the calculations. The content of water in the burned skin and also in the skeletal muscles (medial head of 
the quadriceps femoris), liver (left lateral lobe), brain (cerebral hemispheres), and myoeardium (wall of 
the left ventricle) was investigated. 

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

I n  all s e r i e s  of the expe r imen t s  the wa te r  balance before burning was negative (Table 1), evidently 
because of the fo rmat ion  of endogenous wa te r  in the body. 
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After burning, in rabbits receiving water  ad lib. (ser ies  I), the water  consumption and diuresis  were 
less than before t rauma.  The water  balance of the animals was unchanged (Table 1). In the burned r a b -  
bits receiving water  internally in a dose of 150 ml/kg body weight (ser ies  II), the diuresis  was increased,  
but some water  was retained in the body (positive water  balance). Administrat ion of the same volume of 
water  to 5 healthy rabbits  was not followed by retention of fluid in the body. No positive water  balance was 
found in burned rabbits  receiving 0~ NaC1 solution in a dose of 150 ml/kg body weight (series III). The 
diuresis  was considerably increased in these animals (Table 1). 

In the animals of se r ies  I, burning was followed by hyponatr iemia and hyperkaliemia,  which was more 
marked in the rabbits of ser ies  II, but absent in animals of ser ies  HI. Changes in the sodium and potassium 
concentration in the e ry throcytes  and in the excret ion of e lect rolytes  with the urine differed in the different 
ser ies  (Table 1). 

A charac te r i s t ic  feature of the period of burn shock was uremia ,  and as the experiment showed, this 
was associa ted with the state of the water  and electrolyte balance. Uremia was high in the experiments  of 
ser ies  I and II, but absent in ser ies  HI. 

The burned skin removed f rom the trunk weighed 34-~ 3 g/kg more  than skin of the same area  f rom 
healthy rabbi ts ,  because of an increase  in its water  content (P< 0.001). Dehydration of the t i ssues  outside 
the burned a rea  might have been expected. However, the water  content was reduced only in the myocardium 
and brain (Table 2). 

Retention of water  in the body in burned rabbits  receiving an excess  of water  internally was a c c o m -  
panied by hyperhydration of the skeletal muscles  and l iver  (Table 2). The water  content in the myocardium 
and brain of the rabbits of ser ies  II was not g rea te r  than in healthy animals,  but g rea te r  than in burned ani -  
mals receiving water  ad lib. 

Some of the water  retained in the body of the animals of ser ies  II evidently entered the cells.  If the 
water  had remained in the ext racel lu lar  space, as calculation showed, the hyponatr iemia in the animals of 
this ser ies  would have been grea te r .  The increase  in water  content in the skeletal muscles  and l iver  of 
the rabbits of se r ies  II may be attributed to the fact that these t i ssues ,  compared with the myocardium and 
brain, possess  a g rea te r  mass  of cells per  unit weight [5], so that in cellular  hyperhydration they contained 
more water.  However, the possibil i ty is not ruled out that differences in the water  content of different 
t i ssues  were due to unequal dis turbances  of the i r  metabolic p rocesses .  

At the end of the 24 hours after  t rauma the general  state of the animals of ser ies  I was sat isfactory,  
but the state of the animals of se r ies  H in most  experiments  was ser ious.  Animals of ser ies  IH were in 
bet ter  condition. 

Extensive burns thus cause dis turbances of var ious aspects  of the water and electrolyte  balance. 
These dis turbances increase  if the burned animals are  given an excess  of pure water ,  and are  reduced if 
they are  given NaC1 solution. 
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