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An impor tant  role  in des t ruc t ive  changes in t i s sues ,  which a re  welt  m a r k e d  a f te r  burns,  is p layed by in- 
tens i f ica t ion of autolysis ,  due to l y sosomal  enzymes  [1, 2]. Since the i nc rea se  in act ivi ty  of lysosomal  eneymes  
In the cel l  In different  phystologtcaI  and pathoIogical  s ta tes  Is often accompanied  by damage to lysosomal  m e m -  
b ranes ,  the question of the s tabi l i ty  of these  m e m b r a n e s  in burns  ts of g rea t  in te res t .  Data in the l i t e ra tu re  
on this question a r e  scanty [4] and were  obtained main ly  by morphologica l  Invest igat ions [3], which, despite 
the i r  advantages ,  do not enable quanti tat ive evaluation of the degree  of damage  to the m e m b r a n e ,  do not p rov ide  
Informat ion  on changes in i ts  composi t ion,  and so on. 

The object  of thls Invest igat ion was to study the p e r m e a b i l i t y  and chemica l  composi t ion of lipids of 
l y sosoma l  m e m b r a n e s  of l ive r  cel ls  in t h e r m a l  burns .  

EXPERIMENTAL METHODS 

Experiments were carried out on albino rats weighing 150-200 g, on which a flame burn covering 15- 
20% of the body surface and of the IIIB degree was inflicted. The investigations were carried out 1 h and 7 

days after burning. The rats were decapitated and the liver was homogenized at 0-4~ in a glass Potter's 
homogenizer in 0.25 M sucrose solution (pH 7.4) containing 0.001 M EDTA for 90 sec at 1200 rpm. The final 
dilution of the homogenate was 1 : 19 (w/v}. An enriched lysosomal fraction was isolated by De Duve's method 
[6]. As an indicator of the stability of the membranes the total and free activity of cathepsin D, a marker en- 
zyme of the lysosomal matrix, was determined by Anson's method [5]. Free activity was determined in the 
supernatant after centrifugation at 17,000 g. 

Total activity was determined in thehomogenate after centrifugation at 1000g and after destruction of 
the lysosome with Triton X-100 in a final concentration of 0.2%. Cathepsin D activity was expressed in micro- 
grams tyrosine per milligram protein or per gram wet weight of tissue. The stability of the lysosomal mem- 
brane was judged from the ratio of free to total activity of cathepsin D. 

TABLE I. Total and Free Cathepsin D Activity 
in Liver of Burned Rats (M• m) 

Experimental Free activity, % of Total activity, #g - 
conditions total tyrosine/mg 

Jprotein 

10,8• 20,9:i:1,6 
33,1/=4,5 20,5+_1,6 
(+200) 
<0,0t <0,1 

25,2• 23,3/=1,3 
(+  150) 
<0,05 <0, i 

Control 
1 h after burning 

P 
7 days after burn- 

mg 
P 

Legend. Change in % given in p a r e n t h e s e s .  
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TABLE 2. Composi t ion of Phosphol lpids  and 
Neutra l  Ltptds in L y s o s o m a l  Frac t ions  of 
L ive r  in Control  and 1 h and 7 Days a f t e r  
Burning (M • m) 

1 h after 
Name of l ip id  Cont ro l  burning 

In % of total phospholipids 

Phosphatidylcholine I 5,14-2,5 39,54-t:1,8 
Lysolecithin ] 2,1+-0,2 1,1+0,1 
Sphingomyelin ! 8,9+-0,3 7,3+--0,7 
Phosphatidylinositol 9,0+-0,8 12,7+-1,3 
Phosphatf@lserine I 4,14-0,4 7,5-4-0,7 
Phosphatidylethanol- 

amine 24,64-1,3 23,8+- 1,3 
Cardiolipin 3,6~_0,3 5,5+_0,5 

In % of total neutral lipids 
Cholesterol esters 
Triglycerides 

Free fatty acids 
Cholesterol 
Diglycerides 

Neutral liplds: 
phospholipids 

13,14-2,1 15,14-1,2 
45,4+-2,4 37,3+-3,1 

13,2+-2,3 11,4+-3,2 
21,4+-2,7 25,0+-1,2 
1,9+-0,6 5.14-0,5 

1,0+-0,1 0,54-0,1 

7 days after 
burning 

53,2-+-1,5 
0,404-0,06 
8,04-0,5 
4,7+-0,3 
1,54-0,1 

24,34-1,2 
4,3+-0,2 

7,24-3,1 
62,5+-7,1 

5,7:i=3,1 
23,54-0,8 

1,9+-0,4 

0,75=t=0,2 

The lipid composi t ion of the m e m b r a n e s  of the enr iched  lysosomal  f rac t ion  was de te rmined  by thin-  
l aye r  ch roma tog raphy  on s i l i ca -ge l .  To de te rmine  the content of individual phospholipids,  the method of two-  
dimensional  t h in - l aye r  ch roma tog raphy  [9] was used. Neut ra l  l tptds we re  s epa ra t ed  by unidimensional  thin-  
l aye r  ch roma tog raphy  [7] and e s t ima ted  quant i ta t ively by a dens l tomet r ic  method.  

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

The expe r imen t s  showed that 1 h a f t e r  burning f r ee  cathepsin D act ivi ty in the l ive r  of the burned ra t s  
was cons iderab ly  inc reased  but the re  was no change in total  cathepsin D act ivi ty .  F r e e  act ivi ty  e x p r e s s e d  as 
a pe r cen t age  of the to ta l  was  cor respondingly  i nc rea sed  threefold,  indicating a significant dec rea se  in the s t a -  
bil i ty of the ly sosomal  m e m b r a n e s  of the l i ve r  cel ls  and an i nc rea se  in the i r  pe rmeab i l i t y .  Both f r ee  and tota l  
cathepsin D act ivi ty  7 days a f t e r  burning showed changes in the s ame  di rec t ion (Table 1). Meanwhile changes 
in the chemica l  composi t ion  of the lipids of the l y sosoma l  m e m b r a n e s  were  found (Table 2). 

As the expe r imen t s  to study ltpids of l iver  l y s o s o m e s  showed, significant quanti tat ive and quali tat ive 
changes in the i r  composi t ion w e r e  obse rved  both 1 h and 7 days a f t e r  burning.  P a r t i c u l a r l y  m a r k e d  quanti ta-  
t ive changes were  obse rved  in the rat io  between neut ra l  lipids and phosphol lpids .  Whereas  under normal  con- 
ditions this rat io  was c lose  to 1, 1 h a f t e r  burning it fell  to 0.5, and l a t e r  it i nc r ea sed  somewhat  to 0.75. The 
concentra t ion of t r t g lyce r ide s  fell at f i r s t  and then ro se .  The initial changes in neut ra l  l ipids must  evidently 
be r ega rded  as a s soc ia t ed  with s t r e s s  reac t ion  and act ivat ion of ene rgy  me tabo l i sm  in the burned animals .  
A s ta t i s t i ca l ly  significant i nc r ea s e  in the f rac t ion  of d lg lycer ides  1 h a f t e r  burning mus t  be pa r t i cu l a r l y  noted. 

Among phospholipids the mos t  labile components  a f t e r  burns  we re  the minor  f rac t ions:  sphingomyelin,  
phosphat idyl inosi tol ,  and phospha t ldy l se r ine .  Whereas  the re la t ive  content of sphlngomyelin inc reased  both 1 
h and 7 days a f t e r  burning, the content of phosphat idyl inosi tol  and phosphat idy lser ine  in the l ive r  l y sosomes  
was reduced 7 days a f t e r  burning.  The f rac t ion  of phosphatidic acid, it will  be noted, d i sappeared  a f te r  burns .  

The o r d e r  of the changes obs e rved  may vary ,  but the following scheme co r re sponds  reasonably  to the 
t rue  s tate  of a f fa i rs :  1 h a f t e r  burning and during the subsequent  week,  under  the influence of cer ta in  as yet 
unidentified fac to r s ,  the quanti tat ive and even the quali tat ive composi t ion of neut ra l  llptds and phospholipids 
of the l y sosoma l  m e m b r a n e s  in the l i ve r  of the burned ra t s  changed. As a resu l t  of this change the p e r m e a b i l -  
ity of the l y s o s o m a l  m e m b r a n e s  was d is turbed and the l y sosoma l  enzymes  were  able to enter  the cytoplasm.  
This  could be r e spons ib le  for  the intensif icat ion of autolys is  and the development  of the des t ruc t ive  changes 

in the l ive r .  
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