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The toxic p roper t i es  and proteolyt ic  enzyme activity af ter  burns were studied in exper i -  
ments  on albino rats  t reated with the protease  inhibitor Contrical .  On the 8th day after  
burning, theproteoly t ic  activity in the l iver  and kidneys of the ra ts  was increased and ex-  
t r ac t s  of these organs  possessed  marked toxicity. The se rum also exhibited toxic prop-  
e r t i es .  Injection of Contrical  diminished or,  in some cases ,  completely abolished the 
toxic action. The proteolyt ic  enzyme activity was lowered in the case of those organs 
and enzymes  whose activity had been increased  after  burning. T h e  resul ts  indicate def- 
inite cor re la t ion  between the increased  preteolyt ic  activity and the format ion of the 
toxemic p rocess .  
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After thermal  t rauma in an ima l s , co r re l a t ion  is found between the increased rate of protein break-  
down and changes in the "toxic proper t ies  of the se rum detected by the hemoculture method [5]. To res tore  
the normal  p ro te in ,metabol i sm inhibitors of t ryps in  and kal l ikrein - Trasylol  and Contrical  - are used 
[1-3, 8-10]. Trasylol ,  in par t icular ,  if injected in large doses into burned mice, reduces the excre t ion of 
amino nitrogen with the urine [9]. With the inhibition of protein breakdown and a decrease  in the quantity 
of protein breakdown products  entering the bloodstream,  there is a corresponding decrease  in the intensity 
of autointoxication in burned patients under t reatment  with Trasylol  [7, 10]. However, as yet  no concrete  
evidence is available of changes in the toxic p roper t i es  of the se rum and organ ex t rac t s  in burns during 
the action of inhibitors of t rypsin- l ike enzymes .  

The object of the present  investigation was to compare  the proteolyttc activity and toxicity of the 
s e rum and t issue ext rac ts  af ter  thermal  burns  during Contrical  t reatment .  

EXPERIMENTAL METHOD 

Experiments  were  ca r r i ed  out on noninbred albino rats  weighing 150-200 g. Ten animals were 
intact (control); a flame burn covering 207~ of the body surface with an exposure of 45 sec was inflicted on 
20 animals.  Ten of these 20 animals received intraper i toneal  injections of Contr ical  (VEBArzneimit te l -  
werk, East  Germany) in a dose of 10,000 ant i t rypsin units per  rat  daily f rom the time of burning for  the 
next 7 days. The other  10 rats  did not receive Contrical .  The animals were decapitated on the 8th day 
after  burning. Under s ter i le  conditions blood was collected and the l iver  and kidneys removed.  The p ro -  
tein content (by Lowry ' s  method) and the activity of cathepsin D [6], cathepsin B, t rypsin- l ike  pro teases  
(by their  behavior  toward benzoylargininamide at pH 5.3 and 8.2 respectively),  and of leucine-aminopept i -  
dase (by its action on leucinamide [1]), were investigated in the s e rum and also in saline and glycerol  ex-  
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TABLE 1. 
Toxicity of the Serum and Organs of Burned Rats (M +m) 

Test 
object 

Serum 

Liver 

Kidneys 

Effect of Contrical on Proteolytic Enzyme Activity and 

Factor 
studied 

Control 
(1) 

35+5 
28+4 

282_+_2 
+20--+5,9 
4,2--+0,47 
1,7-+0,13 
1,8-+0,2 

10,3• 
+22• 
9,2-+0,3 

1,86_+0,9 
3,4-+0,6 

19,6_+1, l 
+t8-+3,3 

Burns 
(ii) PI-II 

Burns + 
Contrical 
(Ill) 

Cathepsin D 
Trypsin 
Leucine -amino- 

peptidase 
Toxicity 
Cathepsin D 
Cathepsin B 
Trypsin 
Leucine -amino- 

peptidase 
Toxicity 
Cathepsin D 
Cathepsin B 
Trypsin. 
Leucine-amino- 

peptidase 
Toxicity 

34-4-5 
22,4-+-1 

200.-I--33 
,--19-,I-2,2 

8,1-+-0,7 
2,0• 
2,8-+-0,3 

15• 
--18-4--2,4 
I1,6__0,8 
2,1-+-0,1 
4,2_+0,1 

25__+1,2 
--14• 

shown in 

>0,2 30-+-7 
>0,2 29• 

>0,2 200___5 
<0,001 +18• 
<0,001 4,5___0,23 
>0,2 1,8• 
<0,05 2,3• 

<0., 05 15• ,2 
<0,001 -]-26__+4,7 
<0,05 7,8+__0,3 
>0,05 2,0-+-0,03 
>0,2 3,2-+-0,04 

<0,05 15,8+__0,8 
<0,001 +21___3,6 

~g tyrosine/mg 

PH-III 

>0,2 
>0,2 

>0,1 
<0,001 
<0,001 
>0,1 
>0,2 

>1 
<0,001 
<0,05 
>0,05 
<0,05 

<0,05 
<0,001 

protein; Legend. Activity of cathepsin D 
activity of cathepsin B, t rypsin,  and leucine-aminopeptidase shown 
in ' _, N2/mg protein; toxicity given in conventional units [5]. 

t r ac t s  of the organs .  The toxic effect of the se rum and of saline homogenates of the organs was de ter -  
mined at the same t ime with respec t  to changes in migra t ion of the leukocytes in a culture of per iphera l  
blood leukocytes [4]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

As Table I shows, on the 8th day after burning, the activity of the proteolytic cathepsin D andleucine- 
aminopeptidase in the l iver  and kidneys of the rats  increased and saline ext rac ts  of these organs showed 
marked  toxicity. Similar  toxicity was exhibited also by the serum,  but no increase  in proteolyt ic  enzyme 
activity was observed in the s e rum at this period.  

In the ra ts  receiving Contrical  the toxic effects of the se rum and organs were reduced, or  in some 
cases  completely abolished, and the proteolyt ic  enzyme activity was increased by a l e s s e r  degree:  during 
adminis t rat ion of Contrical  the cathepsin D activity in the l iver  was res tored  tonormal ;  cathepsin D and 
leucine-aminopept idase activity in the kidneys also re turned to normal .  

The activity of cathepsin B and of the t rypsin- l ike  pro teases  in the organs and the activity of all the 
proteolyt ic  enzymes  studied in the s e rum that had not increased  as a resul t  of the burns likewise remained 
unchanged under the influence of Contrical .  

Contrical,  an inhibitor of t rypsin  and kall ikrein,  when administered to a burned animal thus inhibited 
the proteolyt ic  activity of enzymes  that differ considerably f rom trypsin:  cathepsin D and leucine-amino-  
pep t idase .  However, the action of Contr ical  on leucine-aminopeptidase is not universal ly  consistent.  It 
r e s to r e s  the activity of this enzyme to normal  only in the kidneys and not in the liver,  where it is also in- 
c reased  after  burning. Under these c i rcumstances  Contrical  completely abolished the toxicity both An the 
se rum and in the l iver  and kidneys.  

The differences in the intensity of the action of Contrical  on the enzyme sys tems  in different organs 
and t issues  may be due to the pat tern  of its distribution between the organs,  for  it mainly enters  the kid- 
neys [11]; another possibil i ty is that Contr ical  may act not so much on the t issue cathepsins as on fac tors  
causing their  inc reased  activity in burn t rauma.  

Since Contrical ,  an inhibitor of proteolyt ic  enzymes,  reduces toxicity in burns it can be postulated 
that the appearance of toxicity in burned ra ts  is connected with an increase  in the i r  proteolytic activity. 
However, the toxicity evidently cannot be produced ent i re ly by t issue prote inases ,  f o r  there is no prec ise  
paral le l  between the action of Contrical  on toxicity and on proteolyt ic  enzyme activity in burns.  
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