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A decrease in malate dehydrogenase activity and a considerable increase in lactate dehydrog- 
enase, leucine aminopeptidase, and cathepsin activity were found in the serum of rabbits 
during the first few hours of burn shock. No changes in enzyme activity were found in the 
liver, kidneys, and skeletal and cardiac muscle at this period of burn shock. 

Inc reased  prote in  breakdown a f te r  burns  has a t t r ac ted  the at tention of many  inves t iga tors  to the study 
of proteolyt ic  enzymes  in the organs  and t i s sues  of the burned organ ism.  Inc reased  proteolyt ie  and pept i -  
dose act ivi ty  has been found in the fluid f r o m  burn b l i s t e r s  [4, 5], in the blood [5], lymph [10], l iver ,  kid-  
neys,  and skele ta l  musc le  [1], in the urine [7] and skin [8]. The t ime of appearance  of excess  proteolyt ic  
and pept idase  act ivi ty  in the blood and organs  and the origin of these enzymes  a re  st i l l  m a t t e r s  for  d i scus -  
sion. 

The object  of this investigation was to study the act ivi ty  of proteolyt ic  enzymes  in the blood and t i s sues  
during the f i r s t  few hours  a f t e r  burns  in rabbi ts .  

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

Experiments were carried out on 25 rabbits on which a third degree thermal burn occupying 15-20% 
of the body surface was inflicted. All the animals died 5-6 h after burning in a state of severe shock. The 
investigation was carried out 30 and 210 rain after burning. Activity of cathepsins [3], leucine aminopepti- 
dose (LAP) [6], lactate dehydrogenase (LDH), and malate dehydrogenase (MDH) [2] was determined in the 
blood serum and in glycerol and saline extracts of the organs. 

EXPERIMENTAL RESULTS AND DISCUSSION 

Analysis of the results (Figs. 1 and 2)shows that 30 rain after burning activity of the cathepsins in the 
blood serum was increased considerably (+I00~o) and there were smaller increases in LAP and LDH activ- 
ity (+ 42 and + 57%, respectively). A further increase in cathepsin and LAP activity and a slight increase 
in LDH activity were observed 210 rain after burning in the rabbits' serum. Immediately after burning the 
activity of several blood serum enzymes is thus increased. The decrease in MDH activity (Fig. 2) observed 
at this time indicates the selectivity of the enzymic changes. 

Tests carried out at the same time showed no significant changes in cathepsin and LAP activity in the 
liver, kidneys, and cardiac and skeletal muscle. 

The increase in the activity of the serum proteolytic enzymes and its stability in the internal organs 
may be the result of liberation of enzymes into the blood stream from the injured tissues. In extensive 
burns this zone of injury includes large areas of skin. Activity of the cathepsins, LAP, LDH, and MDH was 
therefore studied in the burned and intact skin of the burned animal. Activity of the enzymes in the skin is 
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Fig. 1. Activity of cathepsins and LAP in serum and skin of rabbits after 
thermal burns: 1, 2, 3) cathepsins of serum and burned and intact skin, 
respectively; 4, 5, 6) LAP of serum and burned and intact skin, respectively. 
Abscissa, time (in rain); ordinate, changes in enzyme activity (in %); ac- 
tivity of enzymes of intact rabbits taken as the origin. 

Fig. 2. LDH and MDH activity in serum and skin of rabbits after thermal 
burns: 1, 2, 3) LDH of serum and burned and intact skin respectively; 4, 
5, 6) MDH of serum and burned and intact skin, respectively. Abscissa and 
ordinate: as in Fig. 1. 

compared in Figs.  1 and 2 with their  activity in the serum. Clear ly  30 rain af ter  burning the activity of 
cathepsins and LAP in the burned skin was considerably reduced (Fig. 1), and the LDH and MDH activity 
was considerably reduced 210 rain af ter  burning. An increase in enzyme activity, however, was observed 
in the blood se rum at this time�9 The decrease  in enzyme activity in the burned skin could be the result  of 
inactivation of the enzymes by the high temperature  of the burning agent. However, since the activity of 
these enzymes was reduced by the same degree in the intact skin of the burned rabbits,  which was not ex- 
posed to the high temperature ,  p resumably  the enzymes in the skin were not only inactivated but also redis-  
tributed. After  burning the enzymes may perhaps pass  into the blood s t r eam both f rom cells  des t royed by 
burning and also f rom cells of the intact skin. The skin as a whole thus gives a reflex response as  an o r -  
gan to local thermal  t rauma during the f i rs t  few hours af ter  burning�9 

It is evident that there are  also thermolabi le  enzymes ~vhich do not pass into the blood s t ream.  Fo r  
instance, the MDH activity fell, both in the skin and in the serum,  immediately af ter  burning. 

During the f i rs t  few hours a f te r  burning changes thus took place in enzyme activity in the blood and 
the skin; these changes can be attributed both to the direct  effect of the high tempera ture  and to complex 
nervous reflex mechanisms.  
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