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During the f i rs t  few hours of burn shock in rabbits the ar ter iovenous oxygen difference in- 
c reases  whereas the activity of oxidative enzymes (cytochrome oxidase) in the mitochon- 
dria of the organs is unchanged at this time. A shift of the blood pH to the acid side and 
the accumulation of incompletely oxidized products are  evidently due to disturbances of 
the blood circulation.  

There  is no doubt of the existence of t issue hypoxia during burn shock. Under clinical and experi-  
mental conditions the accumulation of incompletely oxidized products has been consistently determined 
during the f i rs t  few hours after  severe  burns [1, 11]. The mechanism of this phenomenon has been ex- 

p l a ined  by disturbances of external respirat ion,  of oxygen t ransport ,  and of the hemodynamics [5, 8, 11] 
although other workers  consider  that the chief cause of the hypoxia is a p r imary  inhibition of oxido-re-  
ductases (eytochrome oxidase) in the t issues [1, 2, 7]. 

To study oxidative processes  during burn shock parallel  tes ts  were  made of the ac id-base  balance 
and concentrat ion of incompletely oxidized products in the blood and of the activity of oxido-reductases  in 
the blood and organs of the same animals.  

EXPERIMENTAL METHOD 

A third degree burn covering 20% of the body surface  (boiling water,  exposure 40 sec) was inflicted 
on 25 male rabbits weighing 2.5-3 kg. The animals developed severe  shock accompanied by a reduction 
in the minute volume of the hear t  and leading to death after  5-6 h. Before the burn was inflicted cannulas 
were introduced into the carot id a r t e ry  and jugular vein of the rabbits.  Before burning, 30 min, and 3 h, 
30 min after  burning estimations were  made of the pH of the blood, the part ial  p r e s s u r e  of oxygen and 
oxygen saturat ion of the a r te r ia l  and venous blood, the lactic and pyruvic acid concentrat ions in the blood 
[9, 10], activity of lactate and malate dehydrogenases in the blood [6, 13], and eytochrome oxidase activity 
in the ery throcytes  [3] and in mitochondria of the liver, kidneys, and skeletal and hear t  muscles  [12]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

The results given in Table 1 show that 30 rain after burning the pH of the blood was lowered, the 

lactic acid concentration in the blood was raised, while the oxygen saturation of the venous blood was re- 

duced. During the next 3 h the concentration of organic acids in the blood remained at the same level but 

the oxygen saturat ion of the venous blood continued to diminish. 

The increase  in the ar ter iovenous oxygen difference in burns is regarded  as an adaptive react ion of 
the t issues aimed at overcoming the metabolic acidosis and the oxygen deficiency which develop as the 
resu l t  of a disturbance of the per iphera l  circulat ion [4]. In this context it is interesting to examine 
the activity of the oxide-reductases  in severa l  t i ssues .  Lactate dehydrogenase activity in the blood 
during the period of burn shock increased (from 242 units in the control  to 380-417 units in the experi-  
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T A B L E  1. A c i d - B a s e  B a l a n c e  and Organ ic  Ac ids  of  the  Blood in 

B u r n  Shock (M ~= m) 

5actic acid Pyruvic acid 
Experimental conditions pH :in mg %) (in mg %) " " artery 

Control (orlginal state) 
Shoek: 

30 min after burning 
P 

3 h 30 rain after burning 
P 

7,34~0,02 

7,03• 
<0,001 

6,92~0,001 
<0201 

36,38-----2,42 1,08+0,16 

69,41• 1,43~0,14 
<0,001 > o ,  1 

70,0-+6,3 1,25-----0,09 
<0 ,00  t > 0 ,  l 

87• 1,8 

88•  
>0,5 

82,5---6 
>0,5 

Experimental conditions 

Control (original state) 
Shock: 

30 rain after burning 
P 

3 h 30 rain after burning 
P 

PO= 

vein 

41• 

27+_2 
<o,ol 
23• 1,4 
<o,ool  - 

HbO. 

artery vein 

95,2• 61-+5 

85,6-+2,5 23,6~4 
>0,05 <0,001 
79• 14• 
<0,05 <o,0ol 

A rterio-  

v e n o u s  

difference 

35 ~- 5 

62,2-----4 
< o , o o  1 

60~ 3 
<o,o l 

T A B L E  2. C y t o c h r o m e  Ox ida se  A c t i v i t y  in M i t o c h o n d r i a  of 
Organs  (in mg i n d o p h e n o l / m g  p ro te in )  and in E r y t h r o c y t e s  
( conven t iona l  uni ts)  of  R a b b i t s  du r ing  Burn  Shock (M • 

Experimental Liver Kidney Heart Muscles Erythro- 
conditions cytes 

Control 
Shock: 

30 min after 
burning 

P 
3 h 30 min after 

burning 
P 

!,84-+0,12 

1,43+0,14 

<0,05 
2,08--+0,8 

>0,2 

1,38-+0,08 

1,39+0,08 

>0,05 
1,42-+o,o6 

>0,5 

1,33~+0,07 

1,33+--0, I 

>0,2 
1,46~-0,05 

>0.2 

2,05• 

2,36+0,20 

>0,5 
2,18-*-0,32 

>0,5 

2,4+0,14 

2,l+0,1 

>0,2 
2,4-+0,15 

>02 

m e n t a l  s e r i e s  wh i l e  m a l a t e  d e h y d r o g e n a s e  a c t i v i t y  d e c r e a s e d  ( f rom 2.45 to 1 .3 -0 .8  un i t s ) .  C y t o c h r o m e  
o x i d a s e  a c t i v i t y  was  d e t e r m i n e d  in the  e r y t h r o c y t e s  and m i t o c h o n d r i a  of  the  o r g a n s  (Tab le  2). The  r e s u l t s  
showed  tha t  the  a c t i v i t y  of  c y t o c h r o m e  o x i d a s e ,  an e n z y m e  of the  f ina l  s t a g e  of  t i s s u e  r e s p i r a t i o n ;  u n d e r -  
wen t  no s i g n i f i c a n t  change  in the  o r g a n s  of  t he  b u r n e d  a n i m a l s  d u r i n g  the  f i r s t  h o u r s  a f t e r  i n j u r y .  C y t o -  
c h r o m e  o x i d a s e  a c t i v i t y  f e l l  30 m i n  a f t e r  b u r n i n g  on ly  in t he  m i t o c h o n d r i a  of the  l i v e r ,  and 3 h a f t e r  t he  
o n s e t  of  shock  i t  r e t u r n e d  to n o r m a l .  The  hypox i a  de ve lop ing  dur ing  the  f i r s t  h o u r s  of b u r n  s h o c k  was  ev i -  
den t ly  c a u s e d  by  p r i m a r y  d i s t u r b a n c e s  of  the  b l o o d  c i r c u l a t i o n  r a t h e r  than  by  c ha nge s  in a c t i v i t y  of the  

t i s s u e  o x i d a t i v e  e n z y m e s .  
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